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08.290.855/0001-06, ONIXTEC - SERVICOS TECNOLOGICOS LTDA / 10.318.300/0001-77, ONLINE ASSIS
TELECOMUNICACOES LTDA - EPP / 13.920.876/0001-06, ONLINE NET COMUNICACAO MULTIMIDIA LTDA -
ME / 14.620.471/0001-07, ONLINE PROVEDOR DE INTERNET EIRLEI / 08.942.571/0001-57, ONLINE
SERVICOS DE TELECOMUNICACOES LTDA - ME / 34.741.726/0001-05, ONLINE SERVICOS EM
TELECOMUNICACOES LTDA. / 23.411.795/0001-26, ONLINE SOLUCOES EM TI E MULTIMIDIA LTDA - EPP /
20.365.852/0001-90, ONLINE STORE LTDA - ME / 13.445.092/0001-65, ONLINE TECNOLOGIA SOLUCOES
EM INTERNET LTDA - ME / 18.006.599/0001-36, ONLINE TELECOM SERVICOS DE COI\/IUNICACAO EIRELI /
27.724.097/0001-31, ONLINE TELECOMUNICACOES EIRELI / 12.446.363/0001-34, ONLLINE
TELECOMUNICACOES LTDA / 11.031.371/0001-57, ONMAI COMUNICACOES LTDA / 21.651.824/0001-00,
ON-NET TELECOMUNICACOES LTDA / 03.127.257/0001-05, ONNET TELECOMUNICACOES LTDA - ME /
23.148.394/0001-25, ONSTARK SISTEMAS INTELIGENTES LTDA - EPP / 21.670.309/0001-69, ONTURBO
INFORMATICA EIRELI - ME / 12.913.468/0001-56, OONIX COMUNICACAO MULTIMIDIA LTDA /
16.992.716/0001-52, OOPS TELECOM LTDA / 12.957.554/0001-60, OPANET TELECOMUNICACOES LTDA
ME / 05.236.051/0002-11, OPCAONET INFORMATICA LTDA - EPP / 05.236.051/0001-30, OPCAOTELECOM
TELECOI\/IUNICA(;OES LTDA / 19.156.301/0001-37, OPEN COMPUTADORES LTDA - ME /
25.414.878/0001-02, OPEN IT SOLUTIONS EIRELI / 16.462.605/0001-34, OPEN NET TELECOMUNICACOES
EIRELI / 41.848.334/0001-05, OPEN SYSTEM LTDA / 13.188.234/0001-56, OPENGATE INFORMATICA LTDA -
ME / 03.580.938/0001-16, OPENMINDS SYSTEMS LTDA / 25.193.769/0001-02, OpenNET Telecom e
Informatica EIRELI - ME / 01.920.627/0001-23, OPENTEL COMERCIO E SERVICOS LTDA - ME /
05.821.752/0001-37, OPERA TELECOI\/IUNICA(;(N)ES LTDA / 29.597.360/0001-02, OPERADORA JRC
TELECOMUNICACOES LTDA / 21.105.973/0001-65, OPS TELECOM SERVICOS EM TELECOMUNICACOES
LTDA / 23.886.982/0001-66, OPT JUNTOS TECNOLOGIA E COMUNICACAO LTDA / 26.681.138/0001-97,
OPTICA TELECOM LTDA / 22.166.139/0001-42, OPTICO TELECOMUNICACOES LTDA / 07.287.181/0001-28,
OPTIMATE SISTEMAS ELETRONICOS LTDA ME / 12.600.413/0001-96, OPTIMO TECNOLOGIA DA
INFORMACAO EIRELI / 27.938.719/0001-24, OPTIMUS NETWORK - EIRELI - ME / 27.686.869/0001-98,
OPTINET TELECOMUNICACOES LTDA - EPP / 20.783.830/0001-40, OPTTISUL TELECOM PROVEDOR DE
INTERNET EIRELI / 05.912.502/0001-02, OQUEI TELECOM LTDA / 22.815.345/0001-36, ORA SERVICOS DE
TELECOMUNICACOES LTDA / 66.624.776/0001-90, ORANGE BUSINESS SERVICES BRASIL LTDA. /
05.270.857/0001-45, Orbit Telecomunicacoes Ltda / 12.627.701/0001-34, ORBIX TELECOM LTDA /
24.250.928/0001-92, ORIA ELIZA HUGO CARRASCO - ME / 12.450.258/0001-79, ORION SOUZA - ME /
04.643.269/0001-47, ORION TELECOMUNICACOES COMERCIO E SERVICOS LTDA / 08.432.046/0001-91,
ORISVALDO GASPARELLI GONCALVES LAN HOUSE - ME / 19.207.793/0001-42, ORIVAN LUIS DA COSTA REIS
- ME / 08.907.298/0001-20, ORIXINET TELECOM LTDA - EPP / 07.782.821/0001-76, ORLANDO CARLOS DO
CARMO & CIA LTDA / 05.927.531/0001-48, OSCAR M DE CARVALHO ME / 14.540.106/0001-92, OSNEY
BRITO DA SILVA / 08.022.054/0001-60, OSTARA TELECOMUNICACOES LTDA. / 09.176.016/0001-24,
OSTUKA N F COSTA / 19.249.057/0001-57, OSVALDINO SILVA SANTOS - ME / 27.768.568/0001-03, OTAVIO
DO AMARAL - ME / 25.241.318/0001-95, OTILIA ANTONIA CELSO EIRELI - ME / 27.404.637/0001-08,
OTIMA TELECOM LTDA / 10.437.920/0001-25, OTIMA TELECOMUNICACOES LTDA. - ME /
07.831.569/0001-48, OTS - OPTION TELECOM SERVICOS DE TELECOMUNICAC@ES LTDA [/
23.911.953/0001-07, Ott And Iptv Ltda / 10.448.064/0001-03, OURONET LTDA / 14.077.925/0001-45,
OUT SERVICE TELECOM SERVICOS LTDA / 32.832.667/0001-47, OUTDOOR TELECOM SERVICOS DE
COMUNICACAO EIRELI / 09.245.167/0001-97, OVER ALL INTERNET LTDA-ME / 05.080.816/0001-96,
OWEN IT SERVICES LTDA - ME / 06.338.637/0001-79, OXENTE.NET SOLUCOES TECNOLOGICAS EIRELI /
31.362.461/0001-38, OXI TELECOMUNICACOES LTDA / 11.676.032/0001-28, OXMAN TECNOLOGIA LTDA /
04.106.713/0001-95, OYAMA BAHIA DA SILVA / 24.312.906/0001-00, OYANET COMUNICAC@ES LTDA - ME
/ 11.554.977/0001-77, OZENILDO DE LUCENA RODRIGUES / 30.732.616/0001-18, OZIEL F. DA SILVA /
26.664.990/0001-56, OZIEL NUNES PAIVA - ME / 08.678.016/0001-60, OZONIO TELECOMUNICACOES LTDA
/ 08.349.155/0001-40, P & B COMERCIO E SERVICOS EM TELECOMUNICACOES LTDA [/
05.093.707/0001-03, P & K NETWORKS E TELECOMUNICAC@ES LTDA / 09.612.828/0001-75, P 4 NET
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PROVEDORES LTDA ME / 30.195.662/0001-25, P C ATIVO TELECOMUNICACOES EIRELI /
32.368.209/0001-07, P DE T DE C BAYMA FILHO / 18.345.523/0001-35, P F DE ANDRADE PROVEDOR DE
INTERNET - ME / 13.751.182/0001-84, P G DA SILVA & CIA LTDA - ME / 22.986.468/0001-30, P H A
FONSECA EIRELI - ME / 22.083.526/0001-15, P H DE OLIVEIRA SANTOS SERVICOS E COMERCIO DE
MULTIMIDIA - EIRELI - ME / 34.838.531/0001-70, P H RODRIGUES MARQUES TELECOMUNICACOES /
11.735.815/0001-35, P N F ALVES INFORMATICA / 08.752.273/0001-02, P P LOPES E CIA LTDA - ME /
14.529.540/0001-71, P P NASCIMENTO ALVES TELECOMUNICACAO EIRELI / 28.569.151/0001-84, P R
BASTOS SILVA / 19.021.670/0001-12, P R FERREIRA DE SOUZA E CIA LTDA - ME / 25.094.271/0001-84, P R
M TEIXEIRA JUNIOR - ME / 08.143.301/0001-86, P W INFORMATICA E TECNOLOGIA LTDA /
01.667.928/0001-97, P&K TELECOM LTDA / 17.787.718/0001-72, P. A. THOMAZ MARCELINO & CIA LTDA /
09.203.570/0001-53, P. C. SILVA HOUSE NET SERVICOS -ME / 10.766.185/0001-01, P. F. I. DE OLIVEIRA -
ME / 11.477.590/0001-64, P. GEFFER DA SILVA - ME / 29.026.818/0001-65, P. H. C. REIS - ME /
11.516.600/0001-23, P. H. S. DOS SANTOS / 05.504.822/0001-23, P. R. LIMA & CIA LTDA /
15.210.200/0001-46, P. R. RODRIGUES - SOLUCOES EM INFORMATICA - ME / 04.579.012/0001-73, P. R.
SILVA RODRIGUES & CIA. LTDA. - ME / 32.897.240/0001-27, P. S. VIP SERVICOS DE TELECOMUNICACOES
LTDA / 18.841.404/0001-73, P.E.P. DA CUNHA SERVICOS DE COMUNICAGAO LTDA / 23.539.345/0001-13,
P.H.I TELECOM LTDA - ME / 26.742.781/0001-83, P.J. CAMPOS PERINA - ME / 12.610.625/0001-54, P.J. NET
SERVICOS DE INFORMATICA LTDA - ME / 20.083.117/0001-93, P.R. TAVARES - PROVEDORES DE ACESSO AS
REDES DE COMUNICAGOES / 26.499.109/0001-09, P.S.H. DO COUTO TELECOMUNICACOES - ME /
31.445.249/0001-34, P16 TELECOM LTDA / 25.358.501/0001-75, P2P SERVICOS DE COMUNICACAO LTDA /
26.769.917/0001-49, P3 SERVICOS DE TELECOMUNICACAO LTDA / 10.703.677/0001-40, P4 TELECOM
EIRELI EPP / 08.736.819/0001-23, PABLO B. ZUCOLOTO ME / 09.687.413/0001-60, PABLO JULIANO DOS
SANTOS PIRES - ME / 21.018.489/0001-07, PABLO SCHNITZLER LAGO - ME / 07.704.464/0001-28,
PACHECO & HUPALO ASSESSORIA DE COBRANGA E TELECOMUNICAGOES LTDA - ME / 10.982.033/0001-38,
PADILHA E PADILHA LTDA - ME / 32.018.373/0001-86, PAGNONCELLI & PAGNONCELLI LTDA /
21.557.199/0001-23, PAINEIRAS NET TELECOM LTDA / 02.362.660/0001-48, PAINTWEB INTERNET LTDA /
11.174.258/0001-20, PAIVA SANTANA TELECOMUNICAGOES LTDA-ME / 17.192.215/0001-54, PAK
TELECOMUNICAGOES E TECNOLOGIA DA INFORMAGAO EIRELI - EPP / 24.352.022/0001-89, PALHADA WIFI
SERVICOS TELECOMUNICACOES E INFORMATICA LTDA - ME / 31.477.248/0001-71, PALHOCANET
INTERNET EIRELI / 00.436.385/0001-34, PALLU COMERCIO E MANUTENCAO DE TELEINFORMATICA E
REDES LTDA ME / 07.932.018/0001-70, PALMA COMERCIO DE MATERIAIS DE INFORMATICA EIRELI /
07.102.765/0001-81, PALMASNET INFORMATICA LTDA / 05.985.085/0001-28, PALMASNET PARIS LTDA ME
/ 07.699.808/0001-58, PALOMA T DUDKIEWICZ - ME / 00.501.541/0001-01, PAM PEPE ANTENAS
TELECOMUNICACOES E MULTIMIDIAS LTDA / 28.549.734/0001-43, PAMELA LARISSA SILVINA NUNES /
14.158.684/0001-69, PANDA NETWORK SOLUCOES EM TELECOM EIRELI / 04.438.117/0001-02, PANNET
SERVICOS ON-LINE LTDA. - ME / 09.596.531/0001-63, PAPA TECNOLOGIA LTDA / 22.069.095/0001-32,
PAPALEGUAS.NET LTDA / 34.086.685/0001-52, PARACCHINI E TOTA TELECOM LTDA / 01.628.664/0001-62,
PARAISONET LTDA / 25.305.622/0001-59, PARANET TELECOM EIRELI - ME / 97.538.061/0001-49,
PARANHANANET LTDA / 05.605.846/0001-79, PARAOPEBANET PROVEDOR LTDA / 11.954.125/0001-77,
PARENTE E FERNANDES DE SOUSA LTDA - EPP / 04.067.779/0001-13, PARTNER TELECOM
TELECOMUNICACOES LTDA-ME / 22.558.216/0001-00, PASA COMERCIO E SERVICOS LTDA. /
17.898.069/0001-87, PASSA VINTE NET LTDA - ME / 16.881.804/0001-87, PATRICIA DE ALMEIDA SILVA
LELLES - ME / 19.533.916/0001-35, PATRICIA DO CARMO FERREIRA - ME / 09.215.549/0001-78, PATRICIA
DO COUTO FERREIRA / 12.032.387/0001-47, PATRICIA JORDANA DE SOUSA FREITAS - ME /
21.027.322/0001-02, PATRICIA KASOKWS COELHO DE ALMEIDA / 27.026.555/0001-69, PATRICIA
MURAKAMI ROSA - ME / 11.324.257/0001-15, PATRICIA R B ROMANCINI - TELECOMUNICACOES - ME /
26.079.481/0001-66, PATRICIA SCHIASSI LUAN DE ALMEIDA - ME / 19.735.781/0001-90, PATRICIA
TEIXEIRA BORGES - ME / 20.627.417/0001-96, PATRICIO LEMOS ALVES MANUTENCAO DE
COMPUTADORES E INFORMATICA ME / 18.419.013/0001-65, PATRICK SERGIO DA SILVA 05520028443 /
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05.112.961/0001-01, PATRICKI A. FELIPE - ME / 10.858.197/0001-58, PATRIMONIO MONITORAMENTO
ELETRONICO LTDA / 10.775.714/0001-25, PATROCINIO NET LTDA / 20.221.526/0001-09, PAUFERRO NET
PROVEDOR DE ACESSO A |INTERNET LTDA - ME / 24.261.229/0001-48, PAUL SASSINE [/
05.875.159/0001-73, PAULA SILVA DE OLIVEIRA / 17.501.309/0001-68, PAULINO TELECOMUNICACOES
EIRELI - ME / 30.630.449/0001-02, PAULISTA TELECOM INTERNET EIRELI / 07.272.788/0001-34, PAULO A.
BISPO DA SILVA - INFORMATICA - ME / 17.274.353/0001-82, PAULO ANDRE CAVALCANTE SILVEIRA - ME /
17.254.511/0001-32, PAULO C. DE SOUZA NUNES - ME / 08.735.449/0001-00, PAULO CARLOS PAHL-
INFORMATICA - ME / 17.943.485/0002-30, PAULO CESAR RODRIGUES JUNIOR & CIA LTDA /
03.433.736/0001-41, PAULO CHRISTIANO BARBOSA PENNA - CPF 672.515.287-20 ME /
26.904.924/0001-06, Paulo Cicero de Menezes / 25.345.223/0001-11, PAULO DAMACENA PDM-NET - ME
/ 09.533.917/0001-26, PAULO DOS SANTOS TEIXEIRA JUNIOR - ME / 23.308.839/0001-97, PAULO F S
SANTOS SERVICOS DE INTERNET / 23.080.114/0001-94, PAULO FABIANO DA SILVA PONTES - ME /
12.743.947/0001-71, PAULO GEOVANE FERREIRA DE LIMA - ME / 10.434.099/0001-93, PAULO HENRIQUE
BATISTA GIMENES - ME / 41.518.341/0001-30, PAULO HENRIQUE CESAR MACHADO ME /
19.474.467/0001-00, PAULO HENRIQUE FERREIRA LOPES JUNIOR / 29.765.949/0001-64, PAULO
HENRIQUE GUIMARAES PEREIRA / 23.071.973/0001-17, PAULO HENRIQUE SOARES DE SOUZzZA /
10.736.479/0001-82, PAULO LUCIANO PEREIRA - INFORMATICA / 17.448.892/0001-90, PAULO MUJOL /
12.863.827/0001-08, PAULO R. M. FERREIRA / 15.552.978/0001-33, PAULO RICARDO LINS MATEUS - ME /
29.228.474/0001-77, PAULO RICARDO SOUZA DO NASCIMENTO - ME / 12.239.226/0001-29, PAULO
ROBERTO KRAVIECZ CARDOSO ME - ME / 28.018.571/0001-72, PAULO ROBERTO REZENDE JUNIOR UP NET
- ME / 21.450.785/0001-74, PAULO ROBERTO SENNA DIAS INFORMATICA - ME / 17.088.110/0001-50,
PAULO ROBERTO SOARES DE CARVALHO - ME / 12.186.810/0001-63, PAULO ROGERIO VIEIRA PIRES &
FILHOS LTDA - ME / 18.879.342/0001-99, PAULO SERGIO CARDOSO DE ABREU - ME / 19.189.555/0001-51,
PAULO SERGIO DE L OLIVEIRA INTERNET PREDIAL - ME / 33.439.536/0001-67, PAY USE MULTIMIDIA LTDA
/ 09.431.810/0001-77, PAZETTO & SILVA LTDA / 05.658.533/0001-89, PB NET COMERCIO DE
EQUIPAMENTOS PARA ESCRITORIO LTDA / 28.694.423/0001-78, PB TELECOM INTERNET BANDA LARGA
LTDA / 07.545.812/0001-61, PBINET INFORMATICA LTDA ME / 12.213.969/0001-20, PC CONNECT
TELECOM LTDA / 26.642.521/0001-36, PC INFO TELECOM EIRELI - ME / 13.422.359/0001-07, PC2 - SOFT
SOLUC@ES EM INFORMATICA LTDA / 06.981.173/0001-14, PC-ATIVO SERVICOS DE TELECOM &
INFORMATICA LTDA-ME / 07.593.083/0001-19, PCCONECT SERVICO LTDA - ME / 08.612.575/0001-77,
PCNET TELECOMUNICACOES LTDA - ME / 10.531.608/0001-04, PEDRO ADRIANO SOUTO MAIOR VELOSO
EIRELI / 96.395.694/0001-82, PEDRO ANTONIO TAVARES ME / 09.222.544/0001-72, PEDRO ARLINDO DE
SOUSA - ME / 07.790.233/0001-84, PEDRO BENTO DE ARAUJO NETO / 09.009.909/0001-85, PEDRO DA
SILVA PEDROZA - ME / 10.695.836/0001-01, PEDRO EPSON SANTOS DA SILVA - ME / 18.843.555/0001-60,
PEDRO F. ARRUDA JUNIOR - ME / 14.795.802/0001-40, PEDRO IVO SAVARIS & CIA. LTDA - ME /
03.623.052/0001-02, PEDRO LOPES DA SILVA NETO TELECOM EIRELI / 23.875.572/0001-10, PEDRO
RANGEL REZENDE PEREIRA - ME / 21.410.364/0001-10, PEDRO SOUZA ARAUJO / 08.019.615/0001-71,
PEDROSA & ARAUJO LTDA. - ME / 14.140.947/0001-02, PEER2 NETWORKS DO BRASIL LTDA /
24.257.267/0001-27, PEGASUS INTERNETWORKING TELECOM LTDA - EPP / 13.969.568/0001-67, PELIKAN
NET LTDA - ME / 27.617.193/0001-80, PENHA ASSESSORIA EM SERVICOS DE INFORMATICA E
TELECOMUNICACOES EIRELI - ME / 01.771.952/0001-71, PENHA DE SOUZA JAMARIQUELI COMERCIOS E
SERVICOS DE TELECOMUNICACAO LTDA / 19.788.894/0001-54, PENINGA PROVEDORES & SERVICOS LTDA
- ME / 06.302.867/0001-88, PENTA CONSTRUCOES LTDA - ME / 09.532.113/0001-02, PENTENET
COMERCIO DE INFORMATICA LTDA / 11.935.411/0001-95, PEQUI TELECOM LTDA / 03.474.148/0001-56,
PERDOESNET LTDA / 15.118.835/0001-18, Pereira & Nascimento Provedor de Network Ltda /
09.535.324/0001-07, PERES TELECOMUNICACOES EIRELI - ME / 08.683.072/0001-92, PERFECT NET
TECNOLOGIA E TELECOMUNICACOES LTDA / 09.493.010/0001-80, PERFECT PROVEDOR DE INTERNET LTDA
/ 82.646.332/0001-02, PERKONS S/A. / 13.070.973/0001-49, PEROLA PROVEDORES DE INTERNET LTDA -
ME / 13.660.214/0001-36, Perseus do brasil servicos de tecnologia da informacdo Itda /
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02.090.473/0001-52, PERSIO SGUBIN JUNIOR & CIA LTDA / 23.542.878/0001-54, PERSZEL TELECOM LTDA
- ME / 31.264.674/0001-27, PERTEC SERVICOS DE TELECOMUNICOES LTDA / 29.245.007/0001-55, PETRA
SERVICOS DE TELECOMUNICACOES LTDA - ME / 14.244.359/0001-19, PETRARCA SOLUCOES LTDA - ME /
04.647.321/0001-33, PETRY ELETRONICA E INFORMATICA LTDA. - ME / 11.425.420/0001-36, PGF SERVICO
DE COMUNICACAO LTDA / 34.016.273/0001-46, PGF SERVICO DE TELECOMUNICACOES LTDA /
12.869.497/0001-68, PGl SERVICOS DE TELECOMUNICACOES LTDA ME / 10.821.811/0001-07, PH
SERVICOS DE COMUNICACAO LTDA - ME / 63.859.086/0001-22, PHASE PROJETOS E SERVICOS DE
ENGENHARIALTDA / 17.940.541/0001-00, PHENIX COMERCIO E SERVICOS DE COMUNICACAO
MULTIMIDIA LTDA - ME / 17.225.747/0001-40, PHILLIP BATISTA DE MOURA - ME / 28.594.217/0001-96,
PHOENIX FIBRA DO BRASIL S.A. / 26.216.611/0001-65, PHOENIX TECNOLOGIA E MULTIMIDIA EIRELI /
16.909.639/0001-24, PHONEBILLS TECNOLOGIA DA INFORMACAO LTDA - ME / 09.159.186/0001-09, PHS -
INTERNET E SUPRIMENTOS LTDA / 16.964.943/0001-74, PIANA ENGENHARIA LTDA - ME /
03.899.963/0001-67, PICCININ COMPUTADORES E TELEFONIA LTDA - EPP / 03.663.160/0001-09, PICININ
& MAIA LTDA - ME / 27.274.938/0001-56, PIERNET PB SERVICOS DE TELECOMUNICACOES LTDA - ME /
06.153.872/0001-76, PIETSCH & MENEGARO LTDA ME / 07.509.386/0001-00, PING.NET MULTIMIDIA
LTDA - ME / 22.971.504/0001-91, PINHAIS NET TELECOM COMERCIO E SERVI OS LTDA - ME /
22.739.319/0001-76, PINHAL TELECOM LTDA - ME / 08.580.000/0001-10, PINHEIRAL SOLUCOES DE
INFORMATICA LTDA-ME / 08.343.556/0001-92, PINHEIRO & SILVA INFORMATICA LTDA - ME /
15.088.310/0001-87, PINHEIRO E BARBOSA CONECTA LTDA ME / 17.551.427/0001-80, PINHO SERVICOS
DE TELECOMUNICACOES VIA A CABO LTDA - ME / 04.309.262/0001-93, PIONEIRA COMUNICACAO
MULTIMIDIA LTDA - ME / 02.410.966/0001-22, PIOTR PIWOWAR ME 956961726 87 /
21.843.249/0001-39, Pirajanet Servico de Comunicacao Multimidia Eireli / 10.476.510/0001-93, PIRES,
PAULA & OLIVEIRA LTDA / 23.755.806/0001-95, PISON COMUNICACAO MULTIMIDIA LTDA - ME /
21.729.549/0001-91, PISP TECNOLOGIA EIRELI ME / 17.207.964/0001-08, PIX PROVEDOR DE INTERNET
LTDA / 24.249.885/0001-25, PIX TELECOMUNICACOES LTDA - ME / 28.267.971/0001-11, PJR INTERNET
LTDA / 33.661.025/0001-95, PKF COMUNICACOES EIRELI / 09.029.010/0001-24, PKNET PROVEDOR DE
ACESSO A INTERNET EIRELI / 27.436.619/0001-08, PKNET SERVICOS DE TELECOMUNICACOES LTDA /
21.071.547/0001-58, PLAAN COMERCIO E SERVICOS DE TELECOMUNICACOES LTDA - ME /
05.685.570/0001-86, PLACIDO E SIQUEIRA SOM E IMAGEM LTDA / 11.998.764/0001-34, PLANET
CONNECT SERVICOS DE COMUNICACAO LTDA - ME / 16.575.907/0001-19, PLANET ITELECOM LTDA - ME /
06.369.551/0001-03, PLANET SAT TELECOM - ASSESSORIA, INSTALACAO E MANUTENCAO DE SISTEMAS DE
TV COLETIVA LTDA. / 34.266.308/0001-03, PLANET TEL TELECOMUNICACOES - EIRELI /
04.958.056/0001-04, PLANETA CYBER TELECOMUNICACOES LTDA / 17.901.688/0001-83, Planeta net
telecom e servicos LTDa / 37.601.358/0001-80, PLANETA TURBO WI-FI COMUNICACOES LTDA ME /
18.691.316/0001-32, PLANETCLICK TELECOMUNICACOES LTDA / 04.522.515/0001-02, PLANETT
PROVEDORA DE INTERNET LTDA / 18.729.355/0001-81, PLANETY INTERNET SERVICOS E COMUNICACOES
LTDA - ME / 21.919.155/0001-04, PLANICIE NET TELECOM EIRELI / 22.317.984/0001-71, PLANO IP
PROVEDOR TELECOM ACESSO A REDES DE INTERNET LTDA / 05.982.556/0001-44, PLANOWEB NETWORKS
SERVICOS E COMERCIO LTDA / 20.059.011/0001-54, PLATANO TECNOLOGIA LTDA - ME /
27.995.352/0001-80, Play Fibra Servicos de Internet Ltda / 13.133.774/0001-32, PLAYIP TELECOM LTDA -
ME / 12.667.706/0001-90, PLENITUDE, SERVICOS DE COMUNICACAO MULTIMIDIA - EIRELI /
08.251.918/0001-15, PLENNA TELECOMUNICACOES LTDA. / 13.612.744/0001-09, PLIGG CONSULTORIA
EM TECNOLOGIA DA INFORMACAO LTDA. / 09.140.755/0001-66, PLIM TELECOMUNICACOES LTDA - ME /
08.244.960/0001-09, PLINIO HONORIO SARTORI - ME / 08.941.645/0001-30, PLIS INTELIGENCIA EM
TECNOLOGIA LTDA / 09.648.542/0001-40, PLSS SOLUCOES EIRELI - ME / 10.946.409/0001-59, PLUG
INTERNET DE MINAS GERAIS LTDA / 08.923.372/0001-00, PLUG NET ONLINE SERVICOS DE INFORMATICA
LTDA - ME / 17.331.528/0001-46, PLUG SUPERNET TELECON SERVICOS DE INFORMATICA LTDA - ME - ME /
10.515.415/0001-51, PLUGNET INFORMATICA LTDA -ME / 10.441.090/0001-00, Plugnet Tecnologia e
Informatica Ltda / 26.258.120/0001-87, PLUGUE TELECOMUNICACOES LTDA / 08.580.493/0001-98, PLUS
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MULTIPLAYER TV LTDA-ME / 13.027.918/0001-76, PLUS PROVEDOR DE INTERNET LTDA - ME /
27.532.637/0001-85, PLUS TELECOM DO BRASIL LTDA / 23.695.941/0001-92, PLUSCOM
TELECOMUNICACOES - EIRELI - ME / 28.535.468/0001-08, PLUSNETFOZ PROVEDOR DE INTERNET LTDA /
26.813.654/0001-28, PNTI - PONTO NET TECNOLOGIA EM INTERNET LTDA - ME / 26.469.089/0001-23,
POA TELECOM LTDA - ME / 28.507.478/0001-21, POINT NET TELECOMUNICACOES LTDA /
27.046.755/0001-83, POINT TELECOM SERVICOS LTDA - ME / 17.992.987/0001-70, POINT
TELECOMUNICAGOES LTDA - ME / 04.624.699/0001-11, POINTER NETWORKS S/A / 00.316.308/0001-40,
POLICANAL SERVICOS DE TELECOMUNICACOES LTDA / 13.308.105/0001-54, POLISERV SERVICOS E
COMERCIO LTDA / 01.046.479/0001-60, POLIXNET TELECOMUNICAGOES LTDA ME / 26.669.736/0001-40,
POLLY TECNOLOGIA E COMPUTADORES EIRELI / 26.689.197/0001-01, POLLYNET TELECOM LTDA - ME /
07.452.272/0001-71, POLVO TELECOMUNICACOES EIRELI / 12.983.319/0001-63, POMBONET
TELECOMUNICACOES E INFORMATICA LTDA / 03.697.110/0001-42, PONTAL CABO EIRELI /
13.515.880/0001-80, PONTAL NET COMERCIO E SERVICOS LTDA / 14.745.984/0001-44, PONTAL
TELECOMUNICAGCOES EIRELI / 08.487.083/0001-05, PONTE DIGITAL LTDA - ME / 02.597.014/0001-60,
PONTENET TELEINFORMATICA LTDA - ME / 04.708.955/0001-59, PONTO A PONTO TELECOM DO BRASIL
EIRELI - ME / 27.213.252/0001-55, PONTO A PONTO TELECOMUNICACAO EIRELI / 11.509.568/0001-59,
PONTO COM COMERCIO E SERVICOS DE INFORMATICA LTDA - ME / 19.971.754/0001-17, PONTO
ELETRONICOS E INFORMATICA LTDA / 07.136.847/0001-47, PONTO INFO - DESENVOLVIMENTO E
SUPORTE EM INFORMATICA LTDA / 11.655.488/0001-01, PONTO NET - COMUNICACAO E INTERNET LTDA
/ 13.015.134/0001-28, PONTO NET INFORMATICA E TELECOMUNICACOES LTDA / 04.912.330/0001-04,
PONTO NET TELECOM EIRELI / 09.580.731/0001-28, PONTO TELECOM COMUNICACOES EIRELI /
10.595.351/0001-46, PONTO WIFI LTDA ME / 08.491.129/0001-51, PONTOCOM SOLUGOES EM
TECNOLOGIA LTDA / 10.761.712/0001-87, PONTOINFOR COMUNICACAO LTDA / 12.224.524/0001-45,
PONTONET - WIRILESS COMUNICACAO MULTIMIDIA LTDA - ME / 10.912.823/0001-47, PONTONET
COMPUTADORES E REDES LTDA EPP / 09.203.689/0001-26, PONTONET TELECOM LTDA - ME /
12.547.433/0001-40, PONTONET TELECOMUNICAGOES LTDA-ME / 07.229.330/0001-00, PONTOVIVO
INFORMATICA & COMUNICACOES EIRELI / 12.082.987/0001-10, PONTUAL - NET SERVICOS DE
TELECOMUNICAGOES LTDA - ME / 07.390.623/0001-67, POPFIBRA INTERNET LTDA / 13.138.838/0001-98,
POPNET SOLUCOES EM TECNOLOGIA DA INFORMACAO LTDA / 29.538.231/0001-35, POPULINE TELECOM
SERVICOS DE TELECOMUNICACOES LTDA / 09.449.388/0001-87, PORTAL - PROVEDOR DE COMUNICACOES
LTDA / 17.441.754/0001-80, PORTAL CONEXAO LTDA - ME / 08.149.812/0001-05, PORTAL INTERNET E
SERVICOS LTDA ME / 07.696.450/0001-00, PORTAL LINK INTERCOMUNICACAO E INFORMATICA LTDA /
04.915.441/0001-74, PORTAL MEDIANEIRA INFORMATICA LTDA / 27.209.885/0001-90, PORTAL NET
COMUNICACAO EIRELI - EPP / 14.967.309/0001-60, PORTAL NET LTDA / 27.164.141/0001-04, PORTAL NET
SERVICOS DE COMUNICACAO MULTIMIDIA LTDA - ME / 08.560.967/0001-30, PORTAL NET TELECOM LTDA
- EPP / 06.213.269/0001-32, PORTAL NET TELECOM SERVICOS DE COMUNICAGOES LTDA /
33.641.599/0001-00, PORTAL NET TELECOM SERVICOS DE INTERNET EIRELI / 10.543.892/0001-20,
PORTAL PCH LTDA / 08.874.608/0001-57, PORTAL QUEOPS TELECOMUNICAGOES E SERVICOS DE
INTERNET EIRELI / 07.296.555/0001-71, PORTAL SF SERVICOS DE PROVEDOR EIRELE EIRELI /
28.078.022/0001-93, PORTAL SOLUCOES INTEGRADAS LTDA / 11.386.402/0001-92, PORTAL.COM
SERVICOS DE TELECOMUNICACOES E INFORMATICA EIRELI - ME / 04.005.818/0001-58, PORTALNET
ACESSO A INTERNET LTDA / 20.596.788/0001-58, PORTAL-RS TELECOMUNICACOES LTDA /
06.017.794/0001-82, PORTALSAT COMERCIO E SERVICOS LTDA / 21.490.341/0001-62, PORTO COMERCIO
& SERVICOS DE COMUNICACAO EIRELI / 09.558.725/0001-74, PORTO DOS GUIMARAES
IMPREENDIMENTOS COMERCIAIS LTDA - ME / 09.329.692/0001-90, PORTO MIXCOM COMUNICACAO E
INFORMATICA LTDA ME / 06.100.245/0001-77, PORTO NET EIRELI / 11.281.004/0001-01, PORTO SEGURO
TELECOMUNICACOES LTDA / 13.114.336/0001-27, PORTO VELHO TELECOMUNICAGOES LTDA /
18.393.588/0001-56, PORTONET SERVICOS DE TELECOMUNICAGOES LTDA - ME / 10.406.066/0001-30,
PORTOSOL TELECOMUNICACOES LTDA / 11.407.336/0001-90, POSSE INFORMATICA LTDA /
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04.857.284/0001-98, POSSEIDON PRODUTOS PARA INFORMATICA LTDA - ME / 34.467.144/0001-74,
POWER FIBER SERVICOS DE TELECOMUNICACOES LTDA / 28.901.158/0001-51, POWER LINK TELECOM
EIRELI / 17.618.073/0001-44, POWER NET TELECOM EIRELLI - ME / 19.621.364/0001-17, POWER NET
TELECOM LTDA / 28.514.697/0001-38, POWER NET TELECOMUNICACAO EIRELI / 13.913.747/0001-82,
POWER NET TELECOMUNICACOES EIRELI / 05.360.717/0001-68, POWER TECH TELECOM EIRELI /
10.772.844/0001-04, POWER TECH TELECOMUNICACOES LTDA / 07.802.639/0001-30, POWER
TELECOMUNICACOES LTDA - ME / 17.908.537/0001-57, POWERNET MINAS TELECOM LTDA - NE /
10.016.310/0001-58, POWERNET SOLUCOES EM INFORMATICA LTDA ME / 15.590.900/0001-03,
POWERNET SOLUC@ES INTEGRADAS EM TELECOMUNICACOES EIRELI / 11.802.875/0001-23, POWERNET
SOLUTIONS LTDA / 21.516.704/0001-91, POWERNET TELECOM LTDA - ME / 22.872.825/0001-39,
POWERSERV SOLUCOES EM INTERNET LTDA / 07.209.817/0001-13, POX NETWORK TELECOMUNICACOES
LTDA / 10.273.774/0001-40, POXLEY PROVEDOR DE INTERNET LTDA. / 10.238.768/0001-51, PR
COMUNICACAO LTDA / 19.459.236/0001-19, PR COMUNICAC@ES EIRELI - ME / 27.205.697/0001-93, PR
NET INFOR COMERCIO E SERVICOS EM PROJETOS E TECNOLOGIA DA INFORMACAO LTDA - ME /
09.054.075/0001-20, PR TELECOMUNICACOES EIRELI / 26.525.567/0001-75, PRADO & SEIXAS LTDA - ME /
22.159.738/0001-39, PRADO PROVEDOR DE REDES LTDA - ME / 19.326.827/0001-18, PRADO TELECOM E
SISTEMAS DE SEGURANCA ELETRONICA EIRELI - ME / 22.685.049/0001-68, PRAIA NET SERVICOS LTDA /
28.144.504/0001-02, PRAIMETELL TELECOMUNICACOES LTDA - ME / 02.616.202/0001-98, PRATICA
TELECOM LTDA / 24.336.327/0001-05, PRECISAO PROJETOS DE TI LTDA - ME / 05.980.171/0001-48,
PREDLINK REDE DE TELECOMUNICACOES LTDA - EPP / 29.518.114/0001-00, PREMA TELECOM EIRELI /
04.365.130/0001-89, PRESSA NETWORKS LTDA / 21.950.129/0001-30, PRGNET SERVICO DE
TELECOMUNICACAO EIRELI - EPP / 96.293.055/0001-06, PRIMACOM TELECOMUNICACOES E
INFORMATICA EIRELI - EPP / 02.842.404/0001-58, PRIMANET INTERNET LTDA / 11.554.026/0001-06,
PRIMATEC TELECOM LTDA - ME / 24.235.533/0001-10, PRIMAVERA TELECOMUNICACOES E
CONSTRUCOES LTDA / 11.278.117/0001-58, PRIME CONNECT TELECOMUNICACOES LTDA [/
26.310.047/0001-45, PRIME FIELD TECNOLOGIA NO CAMPO EIRELI / 23.083.128/0001-61, PRIME ROUTER
COMUNICACOES MULTIMIDIA LTDA - ME / 12.487.894/0001-75, PRIME SERVICOS DE COMUNICACAO
LTDA / 27.636.221/0001-07, PRIME SOLUCOES EM TELECOMUNICACOES LTDA - ME /
12.356.161/0001-00, Prime System Telecomunicacoes Ltda. / 04.683.571/0001-29, PRIME TELECOM
SERVICOS E COMERCIO LTDA - EPP / 15.487.767/0001-64, PRIME TELECOMUNICAC@ES EIRELI /
08.955.200/0001-00, PRIME TELECOMUNICACOES EIRELI - ME / 17.621.370/0001-49, PRIMETEC
PRESTADORA DE SERVICOS LTDA - ME / 10.825.188/0001-60, PRIMMUS PROVEDOR DE ACESSO A
INTERNET LTDA - ME / 09.603.683/0001-46, PRINCESA AUTO CENTER - COMERCIO E SERVICO DE AUTO
PECAS LTDA. / 06.054.792/0001-63, PRINTSCOM RADIO E TELEVISAO LTDA / 31.973.818/0001-14,
PRIORITY LINKS LOCACOES DE EQUIPAMENTOS LTDA / 19.994.396/0001-68, PRISCILA DOS SANTOS
ALMEIDA / 04.557.755/0001-42, PRISMA INFOMOVEIS E EQUIPAMENTOS EIRELI / 08.578.142/0001-42,
PRISMA MONTAGEM SERVICOS COMERCIO LTDA - ME / 15.263.327/0001-23, PRISMA
TELECOMUNICACOES LTDA. - EPP / 20.243.140/0001-06, PRISMAREDE TELECOIVIUNICAC@ES LTDA - ME /
19.877.378/0001-04, PRISTON NET TELECOMUNICAC@ES E MULTIMIDIA - LTDA / 10.596.753/0001-65,
PRO EVOLUTION SERVICOS ELETRONICOS LTDA - ME / 12.985.030/0001-83, PRO LINK INTERNET LTDA /
11.359.744/0001-13, PRO NET EMPREENDIMENTOS TECNOLOGICOS LTDA / 41.398.892/0001-08, PRO
PRODUCOES PROPAGANDA E PUBLICIDADE LTDA / 21.709.405/0001-73, PRO TELECOM SERVICOS DE
COMUNICACAO MULTIMIDIA LTDA / 03.271.040/0001-66, PROA INDUSTRIA E COMERCIO LTDA -ME /
08.438.572/0001-69, PROATIVE SEGURANCA ELETRONICA E TECNOLOGIA LTDA - EPP /
26.430.624/0001-32, PROBONET COMUNICACOES EIRELI - ME / 87.124.582/0001-04, PROCERGS-CIA DE
PROCESSAMENTO DE DADOS DO ESTADO DO RIO GRANDE DO SUL / 19.128.532/0001-37, PROCESS
TELECOMUNICACOES LTDA. / 16.827.342/0001-10, PROCONECTA SERVICOS DE COMUNICACAO E
INTERNET LTDA / 04.407.920/0001-80, PRODAM PROCESSAMENTO DE DADOS AMAZONAS S A /
18.850.875/0001-48, PRODATAS TELECOM LTDA / 02.017.943/0001-52, PROFIMAT TELECOMUNICACOES
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LTDA. / 09.493.839/0001-83, PROGNET SERVICOS DE COMUNICACAO MULTIMIDIA LTDA /
07.802.078/0001-79, PROINFO - COMERCIO E SERVICOS PARA INFORMATICA LTDA - ME /
03.633.691/0001-59, PROJETONET INFORMATICA LTDA - ME / 21.960.139/0001-57, PROLINK TELECOM
LTDA - ME / 19.847.355/0001-49, PROMONT MONTAGEM DE EQUIPAMENTOS ELETRONICOS EIRELI -ME /
10.410.879/0001-01, PROMPT BRASIL SOLUCOES EM TECNOLOGIA DE INFORMACAO LTDA /
07.907.309/0001-09, PRONET - TELECOMUNICACOES E INFORMATICA LTDA - ME / 11.240.138/0001-84,
Pronet Provedor Network Wifi Ltda-ME / 29.272.063/0001-89, PRONET SOLUCOES EM TI LTDA /
24.404.615/0001-41, PRONTO FIBRA TELECOMUNICACOES LTDA / 13.546.741/0001-14, PRONTO
SERVICOS DE TELECOMUNICACOES EIRELI / 26.762.086/0001-83, PRONTOLINK TELECOM EIRELI - ME /
09.943.717/0001-41, PROPAGA TELECOMUNlCAC@ES LTDA - ME / 04.258.921/0001-00, PROREDES
INTERNET SERVICOS DE INFORMATICA LTDA / 08.527.898/0001-62, PROSERV TELECOM -
TELECOMUNICACOES E SERVICOS LTDA / 08.411.698/0001-40, PROSERVER TELECOMUNICACOES LTDA /
10.551.624/0001-50, PROSERVNET PROVEDOR DE INTERNET EIRELI / 05.671.440/0001-94, PROSYS
INFORMATICA LTDA - ME / 06.161.044/0001-80, PROTEGE HOME SISTEMAS DE SEGURANCA LTDA - ME /
09.384.464/0001-13, PROTEK INFORMATICA LTDA - ME / 09.162.599/0001-34, PROTEL NET TELECOM
LTDA. / 27.871.039/0001-30, PROV TELECOM LTDA / 01.142.955/0001-46, PROVALE INFORMATICA LTDA /
10.234.064/0001-00, PROVARP COMERCIO DE EQUIPAMENTOS DE INFORMATICA LTDA - ME /
07.251.024/0001-62, PROVECOM TELECOMUNICAC@ES LTDA - ME / 18.611.819/0001-50, PROVEDOR
AMERICA ON LINE E SERVICOS LTDA - ME / 07.587.661/0001-04, PROVEDOR BRCENTRAL.NET LTDA /
07.504.105/0001-27, PROVEDOR CORPORATIVO INTERNET LTDA - EPP / 21.673.757/0001-16, PROVEDOR
CRNET TELECOM SERVICOS DE COMUNICACAO E MULTIMIDIA LTDA / 96.829.544/0001-30, PROVEDOR DE
ACESSO A INTERNET GIGA NET LTDA ME / 07.819.690/0001-54, PROVEDOR DE INTERNET BORGES &
MUSSY LTDA / 12.987.372/0001-32, PROVEDOR DE INTERNET DE ANAPU LTDA / 30.478.956/0001-64,
PROVEDOR DE INTERNET EZER LTDA / 13.250.043/0001-77, PROVEDOR DE INTERNET RAVANELI EIRELI /
19.958.710/0001-57, PROVEDOR ELDORADO TELECOM LTDA - ME / 05.869.046/0001-65, PROVEDOR
ELOINET LTDA / 10.266.612/0001-84, PROVEDOR FUTURA SC LTDA / 19.362.836/0001-64, PROVEDOR
GOIAS NET EIRELI - ME / 07.481.496/0001-01, PROVEDOR INTERSOUSA LTDA ME / 28.853.199/0001-10,
PROVEDOR J-NET TELECOMUNICACOES EIRELI / 10.398.475/0001-31, PROVEDOR MIRASSOL LTDA. - ME /
22.844.283/0001-90, PROVEDOR NET MAIS LTDA - ME / 05.060.107/0001-49, PROVEDOR REDESUL LTDA /
13.590.224/0001-42, PROVEDOR RJ NET RS LTDA - EPP / 30.385.906/0001-32, PROVEDOR RODRIGUES
FERREIRA LTDA / 10.299.775/0001-63, Provedor Santa Barbara Ltda / 32.431.609/0001-01, PROVEDOR
SISTEMA DE INTERNET EXECUCAO TELECOMUNICACOES LTDA / 13.293.825/0001-93, PROVEDOR SPEED
TELECOMUNICACOES LTDA - ME / 24.973.791/0001-02, PROVEDOR UNE DE COMUNICACOES EIRELI /
19.879.780/0001-10, PROVEDOR VIVA NET - EIRELI - ME / 05.232.786/0001-96, PROVEDORA CMA
INTERNET LTDA / 17.506.283/0001-40, PROVEDORES DE SERVICOS E EQUIPAMENTOS NIVE NET- EIRELI -
ME / 07.840.113/0001-44, PROVEDORNET TELECOMUNICACOES E SERVICOS DE INTERNET LTDA /
14.861.219/0001-90, PROVENIX SERVICOS DE COMUNICACAO LTDA / 13.172.064/0001-11, PROVENTER
SERVICOS DE INFORMATICA E TELECOMUNICACAO LTDA - ME / 25.042.138/0001-84, PROVER
TELECOI\/IUNICA(;OES LTDA - ME / 26.667.141/0001-56, PROVETECH SOLUCAO EM INTERNET LTDA - ME /
25.205.219/0001-58, PROVIDER SOLUTION INTERNET & TELECOM LTDA - ME / 12.546.286/0001-94,
PROVINTER PROVEDOR DE ACESSO A INTERNET LTDA / 16.368.956/0001-80, PROVISIONE SERVICOS EM
TECNOLOGIA EIRELI / 23.533.199/0001-19, PROVITEL TELECOM EIRELI - ME / 02.040.192/0001-95,
PROVNET LTDA / 02.519.244/0001-00, PROX TECNOLOGIA LTDA / 18.730.336/0001-75, PROXER
TELECOI\/IUNICA(;(N)ES LTDA - ME / 10.316.054/0001-14, PROXIMA SERVICOS DE COMUNICACAO
MULTIMIDIA LTDA - ME / 08.890.343/0001-80, PRTURBO INTERNET WIRELESS LTDA [/
04.396.787/0001-03, PRUDENET SOLUCC)ES EM INTERNET LTDA - ME / 27.106.220/0001-50, PRYMUS
ALAGOAS PROVEDOR DE ACESSO A REDES DE TELECOM LTDA / 07.185.229/0001-97, PRYMUS PROVEDOR
DE ACESSO A REDES DE TELECOM LTDA ME / 26.587.668/0001-70, PS TELECOM LTDA - ME /
33.380.975/0001-41, PSI SERVICOS DE COMUNICACAO EIRELI / 27.549.845/0001-97, PSM
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TELECOMUNICACOES EIRELI / 29.046.681/0001-00, PSZ COMUNICACOES LTDA / 15.244.600/0001-72, PT
DE LOYOLA - ME / 34.048.233/0001-86, PTI TELECOMUNICACOES EIRELI / 19.438.160/0001-45, PULSE
TELECOM EIRELI / 03.707.773/0001-09, PURPLE SECURITY MASTER EIRELI / 01.001.496/0001-80, PW
ACCESS TELECOMUNICACOES LTDA / 11.083.471/0001-27, PW NETWORK INFORMATICA E
TELECOMUNIDACOES LTDA / 09.475.720/0001-88, PWNET - INFORMATICA TELECOMUNICAO E
DESENVOLVIMENTO LTDA / 23.863.128/0001-84, PWT INTERNET E TECNOLOGIA LTDA - ME /
00.995.187/0001-00, PXNET TELECOMUNICACOES E INFORMATICA LTDA - ME / 11.061.010/0001-53, PY2
RADIOSOM INSTALACOES COMERCIO IMPORTACAO E EXPORTACAO LTDA ME / 26.951.779/0001-14,
QERO TELECOMUNICACOES DO BRASIL LTDA ME / 29.782.518/0001-06, QFP TELECOMUNICACOES LTDA /
01.960.620/0001-35, QI EQUIPAMENTOS PARA INFORMATICA LTDA / 30.805.266/0001-72, QLINK
COMUNICACOES.NET LTDA / 07.648.681/0001-48, Qnet Telecom Ltda / 08.635.316/0001-61, QOS
TECNOLOGIA E SISTEMAS LTDA / 22.607.199/0001-53, QST TELECOM LTDA / 19.945.050/0001-70,
QUADRI TELECOM LTDA -ME / 35.622.282/0001-43, QUADRON TELECOMUNICACOES LTDA /
03.907.844/0001-09, QUALICOM SISTEMA DE COMUNICACAO LTDA - ME / 15.354.252/0001-96,
QUALIDADE DIGITAL INTERNET E TELECOMUNICACOES LTDA / 12.675.722/0001-25, QUALITY TELECOM
LTDA / 12.907.631/0001-78, QUALITY TELECOM SERVICOS DE COMUNICACAO LTDA - EPP /
17.173.479/0001-60, QUALITY TELECOMUNICACAO LTDA / 29.150.362/0001-40, QUALITYCON SOLUCOES
E SERVICOS LTDA / 27.651.098/0001-01, Qualividafisio Skl Servicos e Vendas Ltda / 08.646.517/0001-64,
QUARK CONSULTORIA LTDA / 07.395.150/0001-90, QUATRA TELECOMUNICACOES E INFORMATICA LTDA /
03.590.035/0001-16, QUATRO IRMAQS COMERCIO E SERVICOS EM INFORMATICA E TELECOMUNICACOES
LTDA ME / 18.764.486/0001-08, QUEIROZ & MARIA INFORMATICA LTDA - ME / 10.792.754/0001-85,
QUEIROZ E SOUZA SERVICOS DE TELECOMUNICACAO MULTIMIDIA LTDA ME / 05.000.566/0001-37,
QUEIROZ TECNOLOGIA EM INFORMATICA LTDA - ME / 29.219.807/0001-00, QUEST TELECOMUNICACOES
DO BRASIL LTDA / 10.605.386/0001-19, QUICK COMUNICACOES.NET LTDA. / 30.818.096/0001-60, QUICK
FIBRA TELECOM EIRELI / 17.697.845/0001-80, Quick Mobile Desenvolvimento e Servicos LTDA /
02.357.033/0001-19, QUICKNET TELECOM LTDA / 27.308.325/0001-92, QWEST SERVICOS DE
TELECOMUNICACOES LTDA - ME / 09.391.548/0001-84, R & B COMERCIO DE INFORMATICA LTDA /
19.151.627/0001-71, R & B SERVICOS DE TELECOMUNICACOES LTDA - ME / 05.527.661/0001-93, R & F
BASSAN COMERCIO SERVICOS E SISTEMAS LTDA - ME / 11.939.417/0001-30, R & F PROVEDORES LTDA-ME
/ 09.583.257/0001-98, R & k SERVICOS EM TECNOLOGIA E SEGURANCA DA INFORMACAO LTDA - ME /
26.812.720/0001-45, R & L CONNECT TELECOMUNICACOES LTDA / 05.340.291/0001-80, R & R
PARTICIPACOES LTDA / 27.528.822/0001-04, R & S TECNOLOGIA E SERVICOS EIRELI - ME /
11.591.103/0001-90, R A DE OLIVEIRA FERNANDES - ME / 23.747.667/0001-58, R A DELFINO
PROVEDORES DE ACESSO EIRELI - ME / 19.381.386/0001-57, R A DIAS SANTOS PROVEDOR DE INTERNET -
ME / 08.145.594/0002-11, R BERGAMASCHI - INFORMATICA - / 10.987.835/0001-30, R BRASIL
TECNOLOGIA LTDA - ME / 28.183.975/0001-11, R C B DA SILVA / 08.258.856/0001-73, R C MORAIS MAIA
ME / 13.932.346/0001-70, R C PIMENTA - ME / 10.554.935/0001-73, R CARLOS CAVALCANTE /
22.901.671/0001-66, R DA S MARTINS SERVICOS DE COMUNICACOES EIRELI / 13.281.708/0001-00, R DA
SILVA SOUSA EIRELI- ME / 10.688.019/0001-26, R DA SILVA TEIXEIRA INFORMATICA / 09.720.254/0001-59,
R DA SILVA TELECOMUNICACOES - ME / 34.126.924/0001-50, R DE ABREU MACHADO /
20.799.239/0001-80, R DE MELO NEVES CONEX - ME / 28.880.662/0001-12, R DOMINGOS DA SILVA - ME /
24.626.191/0001-60, R DOS SANTOS SILVA TELECOMUNICACOES EIRELI - ME / 06.912.494/0001-67, RE C
TELECOM EQUIPAMENTOS E SERVICOS DE TELECOMUNICACAO LTDA / 18.207.805/0001-76, R E
COMERCIO E SERVICOS DE INTERNET LTDA / 10.460.211/0001-60, R E R INFORMATICA LTDA /
12.347.287/0001-00, R F DINIZ COMERCIO E SERVICOS EIRELI / 08.191.530/0001-76, R F SOARES
SERVICOS DE INTERNET ME / 23.813.187/0001-48, R G B LIMA EIRELI - ME / 21.897.077/0001-86, R G DE
SOUSA EIRELI / 04.757.322/0001-30, R G PLANEJAMENTO E CONSULTORIA LTDA / 13.434.940/0001-30, R
G S DE DEUS - ME / 27.886.221/0001-65, R H DE PAULA - EPP / 09.313.402/0001-10, R H M NET LTDA ME
/ 02.286.189/0001-56, R H NET TELECOMUNICACOES LTDA. / 20.786.267/0001-63, R J COMERCIO E
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SERVICO DE COMUNICACAO LTDA - ME / 84.751.411/0001-09, R JOSE DA SILVA & CIA LTDA /
05.787.995/0001-04, R K HAMADA ME / 21.003.634/0001-78, R L A WORLD NET LTDA - ME /
11.961.069/0001-06, R L BENTO INFORMATICA / 08.475.552/0001-68, R L COMERCIO MANUTENCAO
REPRESENTACAO DE ELETRO-ELETRONICOS LTDA - EPP / 22.947.902/0001-72, R L DA COSTA - ME /
13.659.676/0001-33, R L DE ARAUJO INFORMATICA - ME / 20.975.185/0001-67, R L GUIMARAES
TELECOMUNICAGAO - ME / 23.377.744/0001-25, R M DE SOUZA - ME / 20.536.767/0001-47, R M DE
SOUZA TELECOMUNICACOES / 11.518.014/0001-18, R M FIBRA TELECOM LTDA / 15.597.100/0001-14, R
M R ABS SERVICOS DE TELECOMUNICACOES EIRELI / 30.070.310/0001-43, R M SANCHES /
11.453.356/0001-05, R MARINHO VERSIANI - ME / 24.924.426/0001-08, R MARTA DE MESQUITA ROCHA
DO NASCIMENTO - ME / 13.918.775/0001-92, R N DE CASTRO PROVEDOR DE INTERNET /
08.277.259/0001-96, R N SERVICOS DE TELECOMUNICACOES LTDA / 28.200.440/0001-01, R N V DA COSTA
JUNIOR EIRELI / 09.626.576/0001-33, R NONATO SANTOS FREITAS IMFORMATICA - ME /
35.836.804/0001-00, R P A TELECOMUNICACAO LTDA / 19.202.020/0001-73, R PINHEIRO ALMEIDA E CIA
LTDA - ME / 03.822.326/0001-92, R R DE MEDEIROS E SOUZA / 11.272.771/0001-54, R R MULTIMIDIA
LTDA ME / 09.398.399/0001-85, R R S TELECOMUNICACOES DO BRASIL - ME / 19.898.058/0001-22, R
RODRIGUES MENEZES SERVICOS DE INTERNET LTDA / 17.280.084/0001-67, R RONALD MOTA XAVIER /
31.288.888/0001-33, R S BARBOSA SERVICO DE COMUNICACAO / 16.619.472/0001-67, R S PROVEDORES
DE INTERNET EIRELI / 19.238.755/0001-57, R T FREESE - ME / 23.124.252/0001-28, R T NICOLAU
TELECOMUNICA ES - ME / 26.882.974/0001-30, R T P TELECOM SERVICOS DE INTERNET LTDA /
26.370.774/0001-06, R V CONNECT TELECOMUNICACOES LTDA - ME / 02.091.786/0001-25, R V PORTELA
AGUIAR & CIA LTDA / 04.532.945/0002-96, R V R COMERCIO E REPRESENTACOES LTDA - ME /
06.865.065/0001-86, R W TELECOMUNICACOES EIRELI EPP / 15.305.595/0001-60, R&E TECNOLOGIA E
SERVICOS LTDA - ME / 17.685.063/0001-21, R&E TELECOM LTDA. / 12.846.488/0001-51, R&R COMERCIO
DE INFORMATICA E EQUIPAMENTOS ELETRONICOS EIRELI / 05.794.999/0001-01, R&R PROVEDOR DE
INTERNET LTDA / 18.523.492/0001-65, R&R WI-FI TELECOMUNICACOES LTDA / 12.438.286/0001-70, R. & .
R. FERREIRA INFORMATICA LTDA / 11.785.654/0001-94, R. A DE SOUSA COMERCIO E SERVICOS - ME /
08.094.551/0001-73, R. A. NOGUEIRA COMERCIO DE EQUIPAMENTOS DE INFORMATICA - ME /
09.233.246/0001-88, R. ALECIO SACHETTI & CIA LTDA EPP / 24.285.958/0001-34, R. ALVES BARBOSA DA
CUNHA - ME / 07.200.095/0001-36, R. ANDREWS DE ARAUJO / 17.707.711/0001-01, R. BERTANI PEREIRA
- ME / 09.328.473/0001-97, R. C. ALMEIDA DA SILVA - ME / 10.292.247/0001-82, R. C. EQUIPAMENTOS DE
INFORMATICA E AUTOMACAO LTDA. / 12.943.592/0001-64, R. COSTA DO NASCIMENTO - ME /
08.486.757/0001-49, R. DA C. VASCONCELOS / 05.442.244/0001-48, R. DA SILVA CARVALHO & CIA LTDA /
24.744.111/0001-70, R. DA SILVA PAULA - ME / 11.189.338/0001-50, R. DE QUEIROZ & CIA LTDA - ME /
07.813.577/0001-61, R. F. COVRE - INFORMATICA ME / 10.718.985/0001-49, R. F. DE SOUZA JUNIOR - ME
/ 21.670.055/0001-89, R. F. GONZALEZ - ME / 31.778.576/0001-08, R. G. HARGREAVES COMUNICACOES /
08.061.446/0001-38, R. G. MENEZES DE ARAUJO INFORMATICA / 07.330.819/0001-66, R. GEUCIANY B. DE
OLIVEIRA - ME / 19.022.556/0001-07, R. HENRIQUE DE BARROS ALVES SERVICOS E TELECOMUNICACOES -
ME / 09.189.213/0001-88, R. J. GUIMARO - ME / 20.750.973/0001-55, R. K. MEIRELES MARINHO - ME /
17.257.041/0001-60, R. N. L. ARRUDA EIRELI - ME / 14.079.267/0001-20, R. N. LOPES & CIA LTDA-ME /
10.850.406/0001-17, R. NET SERVICOS DE INTERNET LTDA / 12.758.580/0001-60, R. P. DE B. ALVES
SERVICOS E TELECOMUNICACOES - ME / 10.733.931/0001-52, R. PARMIGIANI COMERCIO DE CELULARES
LTDA / 26.178.225/0001-26, R. R. COMUNICACAO & MULTIMIDIA EIRELI - ME / 13.247.950/0001-67, R. R.
DA SILVA TELECOMUNICAGOES ME / 30.610.470/0001-38, R. R. S. LOPES / 30.270.530/0001-10, R.
RODRIGUES DOS SANTOS PROVEDORES DE INTERNET / 26.904.628/0001-05, R. RODRIGUES
VASCONCELOS TELECOM EIRELI / 07.246.545/0001-21, R. S. DA COSTA INFORMATICA /
07.036.959/0001-26, R. S. DA SILVA & CIA LTDA - ME / 26.545.580/0001-96, R. S. DOS SANTOS - ME /
09.500.041/0001-11, R. S. RAMOS & CIA LTDA ME. / 15.284.090/0001-67, R. V. K. - PROVEDOR DE
INTERNET LTDA / 13.139.703/0001-47, R. W. DA SILVA TELECOMUNICAGOES LTDA - ME /
19.852.178/0001-99, R. XAVIER PEREIRA / 06.159.557/0001-56, R.B. DOS REIS - REPARACOES /
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14.176.159/0001-76, R.C. MONTANI - INFORMATICA - ME / 23.448.740/0001-90, R.C. TELECOM LTDA - ME
/ 06.175.391/0001-61, R.C.F. - TELECOM LTDA - ME / 25.012.841/0001-40, R.C.L SERVICOS DE
MULTIMIDIA LTDA - ME / 26.434.810/0001-40, R.E. DUTRA - PROVEDOR DE INTERNET - ME /
04.420.135/0001-67, R.L. COMPUTADORES E ENTRETERIMENTOS LTDA / 07.321.600/0001-09, R.M. DOS
SANTOS INFORMATICA EIRELI / 26.353.154/0001-50, R.M. DOS SANTOS INFORMATICA LTDA - ME /
05.471.631/0001-02, R.M. TELECOM LTDA - ME - ME / 18.902.949/0001-42, R.N. INFORMATICA LTDA - ME
/ 06.011.162/0001-01, R.P.R. SERVICOS LTDA - ME / 30.576.076/0001-20, R.R. TELECOM LTDA /
07.462.381/0001-70, R.R.M. SERVICOS DE INFORMATICA LTDA / 22.043.991/0001-22, R.S. MENDES -
TELECOMUNICACAO - ME / 11.806.153/0001-47, R.V.PROVEDOR DE INTERNET LTDA ME /
30.084.601/0001-90, RW.DE SOUZA MACHADO / 17.974.198/0001-07, R1 TECH TECNOLOGIA EM
INFORMATICA LTDA / 25.070.521/0001-46, R2 DADOS LTDA - ME / 27.547.142/0001-20, R2 FIBRA
TELECOM LTDA - ME / 05.929.608/0001-19, R2 TECNOLOGIA E TELECOMUNICACOES LTDA - ME /
72.639.628/0001-42, R2 Telecom Comercio de Produtos Para Informatica Ltda / 30.681.127/0001-84, R3
NETWORK SERVICOS DE INTERNET LTDA / 20.514.195/0001-03, R4 TECNOLOGIA EIRELI /
10.159.315/0001-30, R4C SERVICOS DE INFORMATICA LTDA / 11.767.820/0001-20, R7
TELECOMUNICACOES LTDA / 16.724.694/0001-40, RA SISTEMAS LTDA / 18.640.653/0001-09, RA
SOLUCOES EM TI LTDA - ME / 19.841.456/0001-02, RABELO FLORES SERVICOS DE MULTIMIDIA EIRELI /
03.474.903/0001-00, RADAR INFORMATICA E TELECOM LTDA - ME / 10.242.083/0001-89, RADAR WISP
LTDA / 05.229.464/0001-98, RADINS TECNOLOGIA EIRELI / 07.681.763/0001-94, RADIO ATIVO SERVICOS
DE INTERNET LTDA / 04.425.426/0001-48, RADIO E TELEVISAO MODELO PAULISTA LTDA. /
07.828.671/0001-94, RADIO GAGA INTERNET E SERVICOS LTDA ME / 07.316.520/0001-57, RADIO LINK
NET INFORMATICA LTDA / 05.675.231/0001-19, RADIOBR INTERNET LTDA / 13.756.520/0001-70,
RADIOBRAS TELECOM LTDA / 02.305.840/0001-98, Radiocomm Telecomunicacoes Comercio e Servicos -
Eireli / 31.178.282/0001-45, RADIOMAR TELECOMUNICACOES, PRODUTOS E SERVICOS LTDA /
10.503.178/0001-09, RADIONET INFORMATICA LTDA -ME / 03.304.610/0001-77, RADIONET LTDA /
20.121.565/0001-34, RADIONET NETWORK E TELECOM LTDA - ME / 10.511.617/0001-25, RADIONET
TELECOMUNICACOES LTDA. - ME / 07.390.148/0001-29, RADIONEWS COMERCIO E SERVICO DE
TELECOMUNICACAO E INFORMATICA LTDA EPP / 96.832.589/0001-63, RADIOTECH COMERCIO E SERVICOS
DE MANUTENCAO LTDA / 08.157.099/0001-41, RADIUM NET INTERNET PROVEDOR LTDA ME /
05.291.944/0001-89, RADIUM TELECOMUNICACOES LTDA - EPP / 08.736.858/0001-20, RADIUN SERVICOS
DE PROVEDOR DE INTERNET LTDA / 31.477.246/0001-82, RADIX INTERNET E INFORMATICA EIRELI /
18.024.116/0001-26, RADLINK TELECOMUNICACOES LTDA - ME / 22.334.149/0001-40, RADNET SERVICOS
EM TI EIRELI / 10.527.725/0001-96, RAFAEL ALVES DA SILVA - ME / 07.266.338/0001-39, RAFAEL COSTA
KLIMKE - ME / 21.599.582/0001-44, RAFAEL DA SILVA PARAGUAI / 13.775.587/0001-52, RAFAEL DIAS DA
SILVA FIRME - ME / 07.218.422/0001-87, RAFAEL EVALDT DE ARAGAO ME / 08.297.551/0001-70, RAFAEL
FARIA FERRAZ - ME / 22.372.159/0001-70, RAFAEL FERNANDES DE MEDEIROS / 27.585.432/0001-68,
RAFAEL JOSEVALDO DA SILVA - ME / 14.909.700/0001-08, RAFAEL LUCIANO FAL & CIA LTDA-ME /
18.818.628/0001-64, RAFAEL OLEGARIO SILVA DE LIMA SERVICO DE COMUNICACAO [/
13.271.061/0001-35, RAFAEL PARAIZO PEREIRA - ME / 10.303.234/0001-61, RAFAEL PIERRE BARBOSA -
ME / 30.304.123/0001-87, RAFAEL RIBEIRO DE SOUZA / 16.099.786/0001-86, RAFAEL ZAMBONI
FREISLEBEN / 22.938.083/0001-05, RAFAELA DE S REIS SERVICOS CADASTRAIS / 22.580.565/0001-28,
RAGNER JOSE DE LIMA SILVA EIRELI - ME / 06.259.955/0001-44, RAGTEK TECNOLOGIA EIRELI - ME /
26.060.820/0001-62, RAILTON LIMA DA SILVA - ME / 08.804.735/0001-80, RAIMAX INTERNET LTDA - EPP /
08.011.100/0001-25, RAIMUNDO MEDRADO NETO - ME / 13.770.398/0001-97, RAIMUNDO RAFAEL
SOARES - ME / 24.806.354/0001-96, RAIMUNDO RIBEIRO DOS SANTOS / 08.605.813/0001-17, RAIO NET
INFORMATICA SERVICOS E CONSULTORIA LTDA-ME / 27.339.380/0001-40, RAISAT NET EIRELI - ME /
31.360.702/0001-00, Raiznet Telecom Ltda / 12.958.436/0001-77, RALINK TELECOM LTDA ME /
08.961.503/0001-35, RALUEL COMERCIO LTDA - ME / 17.007.200/0001-79, RAMALVIRTUAL
TELECOMUNICACOES LTDA / 69.158.905/0001-90, RAMC COMERCIO REPRESENTACAO E
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TELECOMUNICACOES LTDA / 07.240.917/0001-02, RAMIRO RIBEIRO DE SOUSA NETO - ME /
26.771.193/0001-78, RAMON MASCARENHA REIS - ME / 13.399.445/0001-38, RAMOS E CARVALHO
PROVEDOR DE ACESSO A REDE DE TELECOMUNICAGOES LTDA - ME / 02.862.767/0001-55, RAMOS
INFORMATICA LTDA / 03.740.948/0001-71, RAMPANELLI & CIA LTA - ME / 25.350.412/0001-82,
RAMPANELLI & PIOVEZAN LTDA - ME / 26.985.227/0001-27, RANDER LUIZ ALVES SEABRA EIRELI - ME /
02.865.405/0001-18, RAP 10 TELECOMUNICACOES EIRELI / 10.403.034/0001-80, RAPEEDO LTDA - EPP /
15.165.435/0001-63, RAPHAEL CAVALCANTI DOS SANTOS TELECOMUNICACOES - ME /
26.536.085/0001-10, RAPHAEL TAVARES DA SILVA / 14.653.098/0001-90, RAPHAEL VICENTE HENRIQUE
DOS REIS EIRELI - ME / 32.196.605/0001-96, RAPID TELECOM SERVICOS E COMERCIO EIRELI /
07.753.082/0001-94, RAPIDEXNET LTDA / 07.252.557/0001-69, RAPIDLINK TELECOM LTDA - ME /
13.676.723/0001-57, RAPIDO ACESSO COMUNICACOES LTDA - ME / 08.821.824/0001-34, RAPIDUS
INTERNET BANDA LARGA LTDA / 28.747.219/0001-78, RAPIDYNET TELECOM EIRELI - ME /
15.368.676/0001-00, RAPNET COMUNICACAO MULTIMIDIA LTDA - ME / 11.167.938/0001-17, RAPPID
TELECOM EIRELI / 20.214.089/0001-04, RAQUEL ALVES DA SILVA - ME / 08.490.700/0001-13, RAQUEL
MAIA GONCALVES -ME / 07.210.082/0001-48, RAQUEL T. DE SOUSA / 09.562.602/0001-07, RASCHE &
STEFENON LTDA / 34.829.149/0001-08, RASEC SERVICOS DE COMUNICACAO MULTIMIDIA LTDA /
07.492.553/0001-58, RAUFER INFORMATICA EIRELI / 32.315.674/0001-71, RAUL ALEX BRAZ CAVALCANTI
DE MELO / 28.165.503/0001-36, RAVEL GAMA DE ARAGAO / 05.804.309/0001-58, RAWNET
INFORMATICA LTDA / 17.015.226/0001-69, RAYANNE M. DO P. SANTANA INFORMATICA -ME /
14.832.525/0001-06, RAYNET TELECOMUNICAGOES LTDA / 26.109.177/0001-14, RAYSSA FERNANDES
LUCAS - ME / 23.413.716/0001-16, RAYZA CAROLINE MARTINS BALESTRA - ME / 01.766.744/0001-84, RBC
- REDE BRASILEIRA DE COMUNICAGAO LTDA. / 23.592.064/0001-24, RBR TELECOM SERVICOS DE
TELEFONIA EIRELI / 15.358.478/0001-65, RBT TELECOM LTDA / 04.907.326/0001-58, RBT TELECOM LTDA -
ME / 01.031.269/0001-06, RC OLIVEIRA ELETRONICA E COMUNICAGOES LTDA / 15.244.848/0001-33, RC
SANTIAGO / 09.195.404/0001-52, RC TELECOMUNICACOES EIRELI / 17.105.934/0001-90, RC
TELECOMUNICACOES EIRELI / 05.890.267/0001-15, RCA - COMPANY DE TELECOMUNICAGCOES DE CABO
FRIO LTDA. / 05.799.643/0001-60, RCA INFORMATICA E SEGURANCA ELETRONICA LTDA /
34.858.382/0001-00, RCL NET PROVEDOR DE SERVICOS DE TELECOMUNICACAO EIRELI /
00.920.544/0001-71, RCM SUPPLY INFORMATICA LTDA ME / 23.776.656/0001-04, RC-NET SOLUCOES EM
INTERNET LTDA / 17.012.074/0001-40, RCNET TELECOM PROVEDORA DE INTERNET EIRELI - ME /
05.745.961/0001-49, RCP NET WORKS - INFORMATICA E TELECOMUNICACOES LTDA - EPP /
22.554.519/0001-54, RCS - TELECOMUNICACOES LTDA / 18.126.892/0001-37, RCTELECOM
TELECOMUNICAGOES LTDA - ME / 24.836.761/0001-46, RD COMERCIO VAREJISTA E SERVICOS DE
INFORMATICA E COMUNICACOES LTDA - ME / 08.934.436/0001-60, RD NET - TELECOMUNICACOES - LTDA
- EPP / 11.057.101/0001-15, RD REDES DE COMUNICAGOES LTDA / 27.683.814/0001-24, RD SERVICOS DE
PROVEDOR DE INTERNET EIRELI - ME / 24.113.624/0001-83, RD TORRESNET TELECOM LTDA /
34.100.338/0001-37, RDFIBRA SOLUCOES EM INTERNET, COMERCIO E CONSULTORIA EM INFORMATICA
LTDA / 10.249.810/0001-30, RDFNET TELECOMUNICACOES LTDA-ME / 24.186.888/0001-67, RDL
TELECOMUNICACOES EIRELI / 68.890.326/0001-75, RDS MULTIMIDIA LTDA / 14.031.327/0001-35,
RDS.COM INTERNET & SERVIGCOS DE INFORMATICA LTDA - ME / 26.888.828/0001-11, RE SERVICOS DE
COMUNICACAO MULTIMIDIA LTDA - ME / 19.260.347/0001-00, REABRA TECNOLOGIA PARA
ADMINISTRACAO DE REDES LTDA - ME / 18.945.601/0001-32, READY TECNOLOGIA DA INFORMAGAO LTDA
/ 12.143.229/0001-64, READYTECH - INFORMATICA E TELECOMUNICACOES LTDA - ME /
31.325.326/0001-12, REAL CONECTA LTDA / 04.294.464/0001-09, REAL LIFE COMERCIO E SERVICOS LTDA-
ME / 10.214.374/0001-63, REAL NET SERVICOS DE INTERNET LTDA ME / 12.471.818/0001-71, REALE
SERVICOS DE COMUNICACAO MULTIMIDIA LTDA / 26.754.149/0001-50, REALFIBER TELECOMUNICACOES
LTDA - ME / 10.331.374/0001-43, REALLINK INFORMATICA LTDA ME / 15.153.485/0001-20, REALLINK
PROVEDOR DE INTERNET EIRELI / 09.294.816/0001-40, REALNET SERVICOS DE TELECOMUNICACOES LTDA
ME - ME / 21.330.490/0001-64, REALNET TELECOMUNICACOES E MULTIMIDIA LTDA - ME /
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12.628.299/0001-02, REALTELE TELECOMUNICACOES LTDA / 32.880.447/0001-99, REAL-TIME DATA
TRANSPORT SOLUTIONS LTDA / 10.233.089/0001-90, REBAPNET TELECOMUNICACOES EIRELI - ME /
10.268.938/0001-40, REBOUCAS ON LINE COMUNICACOES LTDA / 06.106.228/0001-47, REBUSSI &
AZEVEDO LTDA / 13.663.041/0001-00, RECH & BERNARDI LTDA ME / 11.695.174/0001-32, RECICLANET
SERVICOS E TELECOMUNICAGOES EIRELI / 20.098.734/0001-62, RED TELECOM LTDA /
23.125.947/0001-24, RED WHITE DO BRASIL LTDA - ME / 19.814.308/0001-07, REDAUT SERVICOS DE
TELECOMUNICACOES EIRELI - EPP / 26.674.828/0001-19, REDE 10 PROVEDORES LTDA - ME /
13.568.178/0001-85, REDE ASA NET LTDA - ME / 27.986.060/0001-81, REDE ATIVA BR LTDA /
10.660.771/0001-69, REDE BINET TELECOMUNICACOES LTDA. / 07.606.463/0001-40, REDE BR
TELECOMUNICAGOES LTDA / 07.644.265/0001-71, REDE BRASIL NETWORKS LTDA. - ME /
04.763.204/0001-35, REDE CONECTIVIDADE LTDA / 08.750.868/0001-10, REDE CONESUL
TELECOMUNICAGOES LTDA - ME / 11.683.344/0001-69, REDE CONNECT - SISTEMAS DE REDE E
TELECOMUNICAGOES LTDA / 04.680.405/0001-79, REDE DE TELECOMUNICACOES CARAJAS EIRELI /
27.673.438/0001-97, REDE DIGITAL COMUNICACAO E MULTIMIDIA EIRELI / 24.963.178/0001-04, REDE
DNET TELECOM LTDA / 05.363.299/0001-62, REDE EXITUS LTDA / 23.935.457/0001-93, REDE EXS
TELECOMUNICACOES LTDA / 15.218.074/0001-76, REDE FAST DE TELECOMUNICAGOES LTDA - ME /
28.836.463/0001-07, REDE FIBRA PROVEDOR DE INTERNET LTDA / 26.080.615/0001-69, REDE FIBRA
TELECOM LTDA / 22.321.699/0001-24, REDE G2 LTDA ME / 20.965.477/0001-19, REDE GIGA NET
TELECOMUNICACOES LTDA / 14.660.852/0001-10, REDE GLOBAL TECNOLOGIA LTDA-ME /
10.362.493/0001-63, REDE IN LINE LTDA - ME / 06.353.249/0001-67, REDE INFORMATICA E INTERNET
LTDA / 07.474.162/0001-00, REDE INTERATIVA DE COMERCIO, INFORMATICA E COMUNICACOES LTDA /
24.494.568/0001-74, REDE ISP DE TELECOMUNICACOES LTDA / 17.278.315/0001-06, REDE ITECH
TELECOM EIRELI / 11.598.884/0001-44, REDE JL TELECOM E INFORMATICA LTDA / 02.929.526/0001-86,
REDE LAGO INTERNET LTDA / 04.966.824/0001-71, REDE LAGOS TI & TELECOM LTDA - ME /
27.018.820/0001-67, REDE LANDAN INTERNET EIRELI - ME / 16.838.519/0001-83, REDE METROPOLITANA
DE TELECOMUNICACOES LTDA - ME / 12.580.971/0001-37, REDE MINAS TELECOM LTDA-ME /
15.708.913/0001-34, REDE MINEIRA DE TELECOMUNICACOES EIRELI / 03.508.097/0001-36, REDE
NACIONAL DE ENSINO E PESQUISA - RNP / 11.037.111/0001-99, REDE NACIONAL DE INTERNET E
INFORMATICA LTDA ME / 09.173.211/0001-09, REDE NETS LTDA / 31.784.733/0001-98, REDE OESTE DE
COMUNICACAO EIRELI / 11.917.870/0001-46, REDE PLANETA INTEERNET WIRELESS LTDA - ME /
14.258.291/0001-27, REDE PMX EMPREENDIMENTOS LTDA - ME / 18.540.480/0001-49, REDE POPULAR
SERVICOS DE TELECOMUNICAGOES DO BRASIL - EIRELI - ME / 19.435.886/0001-24, REDE RALPNET
TELECOMUNICACOES EIRELI / 21.026.235/0001-22, REDE SPEED TELECOM LTDA / 10.490.830/0001-06,
REDE SULMINEIRA DE PROVEDORES LTDA / 21.026.416/0001-59, REDE TECH & TECNOLOGIA LTDA - ME /
32.815.265/0001-34, REDE TELENEW COMUNICAGAO MULTIMIDIA LTDA - ME / 15.065.705/0001-64,
REDE TELENEW EIRELI / 27.633.701/0001-14, REDE TOCANTINS DE TELECOMUNICACAO EIRELI /
09.634.042/0001-59, REDE TUPINIQUIM DE COMUNICACAO EIRELI / 20.657.697/0001-85, REDE
ULTRACONECTA NET LTDA ME / 04.563.618/0001-10, REDE VELOZ LTDA / 08.679.949/0001-71, REDE W10
- PROVEDOR DE INTERNET LTDA - ME / 17.339.736/0001-91, REDE WEB LTDA - ME / 13.442.575/0001-06,
Rede Winet Provedor de Internet LTDA - ME / 11.137.108/0001-47, REDE WORKS INFORMATICA LTDA-ME
/ 24.229.914/0001-97, REDE.COM TELECOM LTDA - ME / 29.069.779/0001-83, REDEFIBER
TELECOMUNICACOES EIRELI / 05.238.457/0001-52, REDE-GUAY COMERCIAL E ADMINISTRADORA DE
SISTEMAS LTDA / 12.471.840/0001-11, REDEMEGAS INTERNET LTDA - ME / 28.478.687/0001-94,
REDEMETRO TELECOMUNICACOES LTDA / 10.957.067/0001-72, REDENEO TELECOM EIRELlI /
21.950.987/0001-85, REDENET PROVEDOR LTDA-ME / 07.276.737/0001-80, REDENILF SERVICOS DE
TELECOMUNICAGOES LTDA / 06.207.326/0001-70, REDENORTE COMERCIO E SERVICOS LTDA - ME /
12.505.436/0001-11, REDES NEW NET COMUNICAGAO LTDA - ME / 97.521.111/0001-85, REDESKYNET
PROVEDOR DE ACESSO A INTERNET LTDA - ME / 08.181.416/0001-65, REDESULNET TELECOMUNICACOES
LTDA - ME / 08.271.594/0001-87, REDETELL TECNOLOGIA EM INFORMATICA LTDA / 17.021.314/0001-73,
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REDEVOLUTION LTDA - ME / 06.134.465/0001-11, REDEWSP PROVEDOR DE INTERNET EIRELI - ME /
09.367.411/0001-94, REDFOX TELECOMUNICACOES EIRELI / 07.734.311/0001-23, REDITELECOM
ALOFONE TELECOMUNICAGAO LTDA-ME / 20.686.208/0001-13, REDSON MAGUINO BEZERRA DA MATA -
ME / 12.801.550/0001-99, REDTECH SOLUCOES EM INFORMATICA LTDA - ME / 32.452.597/0001-00,
REGIANE A. BORGES / 28.761.676/0001-17, REGIANE DA SILVA - SERVICOS DE TELECOMUNICACOES /
11.376.287/0001-75, REGINA APARECIDA JANUARIO MARCONI ME / 24.593.482/0001-07, REGINA COSTA
SOUSA PEDROSO DA SILVA - ME / 06.077.179/0001-61, REGINA MARIA FERREIRA BRITO & CIA LTDA - ME /
12.363.006/0001-02, REGINALDO FERREIRA DE CERQUEIRA JUNIOR / 17.929.081/0001-01, REGINALDO
LYRA DA SILVA / 11.842.097/0001-04, REGINALDO S DA SILVA SERVICOS DE INTERNET /
97.519.260/0002-90, REGINALDO TORRES NOGUEIRA - ME / 08.538.835/0001-01, REGIS NET
INFORMATICA LTDA - ME / 18.142.058/0001-35, REHELP MULTIMIDIA LTDA / 12.059.400/0001-51, REI
DAS TECNOLOGIAS LTDA - ME / 32.234.473/0001-40, REINALDO DE SALES ALVES PINTO SERVICOS DE
COMUNICACAO MULTIMIDIA EIRELI / 07.896.030/0001-77, REINALDO DIRCEU DE LIMA - ME /
26.299.170/0001-02, REINALDO PEREIRA DOS SANTOS 06908779602 / 28.728.323/0001-15, REINALDO
TEODORO DUTRA INFORMATICA / 11.056.700/0001-14, REINALTO RODRIGUES DA SILVA - DATINET - ME /
05.619.130/0001-20, REINAN LIMA DA SILVA - ME / 27.995.707/0001-31, RELEASE MULTIMIDIA LTDA /
10.508.439/0001-83, RENAN PAULO DAS NEVES CARON - ME / 09.507.712/0001-76, RENARD MENDES
BATISTA ME / 21.934.694/0001-04, RENARIA MARIA DIAS - ME / 23.440.943/0001-30, RENATA DE
MIRANDA COSTA - ME / 10.543.214/0001-68, RENATA NUNES DE LIMA ME / 06.145.073/0001-58,
RENATO ANJOS FERREIRA - ME / 12.775.309/0001-32, RENATO ANTONIO DA SILVA - ME /
09.136.630/0001-62, RENATO BORGES MONTEIRO - ME / 09.366.738/0001-41, RENATO DALVI PIO ME /
19.565.713/0001-20, RENATO DIEGUES DE CARVALHO NARA / 26.701.126/0001-87, RENATO DOS SANTOS
DE MORAIS / 11.854.331/0001-05, RENATO GONGCALVES FILHO - ME / 11.712.810/0001-97, RENATO L
SILVA TELECOMUNICAGOES ME / 18.184.839/0001-92, RENATO MEIRELES PEREIRA - ME /
01.673.435/0001-60, RENATO RODRIGUES ALVES - ME / 09.196.467/0001-23, RENATO SENA DE OLIVEIRA
- ME / 22.582.442/0001-26, RENATO SOUZA ARAUJO - ME / 21.601.578/0001-73, RENE JONATHAN DE
SOUSA SILVA - ME / 12.986.960/0001-51, RENOVARE SERVICOS DE TELECOMUNICAGOES LTDA /
21.564.806/0001-82, RENOVENET TELECOMUNICAGCOES LTDA ME / 30.492.182/0001-26, RENT NET
SERVICOS DE TELECOMUNICACAO LTDA / 00.494.736/0001-63, RENT-RADIUS COMUNICACAO LTDA /
33.646.651/0001-02, RESENDE & SALES LTDA / 08.377.015/0001-85, RESENDE SERVICO DE
TELECOMUNICAGCAO LTDA / 11.316.979/0001-28, RESERV INTERNET LTDA. / 09.379.762/0001-15,
RESOLUTTE SERVICOS EM COMUNICACAO LTDA / 11.358.679/0001-01, RESOLVE TELECOM LIMITADA ME /
09.276.808/0001-70, RESSOLI BARBOSA DO NASCIMENTO E CIA LTDA / 13.649.760/0001-76, RETIRO
TELECOM E INTERNET LTDA - ME / 12.997.071/0001-90, RETIS - REDES. TI E SEGURANGCA LTDA /
12.209.154/0001-77, REUBEN PLANET EIRELI - ME / 01.661.977/0001-12, REVIVER TELECOMUNICAGOES
LTDA - ME / 30.778.972/0001-72, REVNET TELECOMUNICACOES E SERVICOS LTDA / 03.680.502/0001-07,
REVO TELECOMUNICACOES LTDA - EPP / 05.808.701/0001-75, REVOLUCAO IP SOLUCOES INTEGRADAS -
LTDA / 05.757.376/0001-69, REVONET TELECOMUNICAGOES EIRELLI-ME / 08.191.267/0001-15, REX
TELECOM SERVICOS DE TELECOMUNICACOES LTDA / 10.275.916/0001-08, REYVI INTERNET LTDA -ME /
26.234.093/0001-02, REZENDE QUINTILIANO DA COSTA EIRELI - ME / 31.331.615/0001-24, REZENDE
TELECOM EIRELI / 14.189.326/0001-13, RF CONNECT PROVEDOR DE ACESSO LTDA - ME /
31.412.276/0001-00, RF SERVICOS EM TELECOMUNICACOES LTDA / 19.681.110/0001-94, RF SOLUCOES
EM TELECOMUNICACOES LTDA / 09.107.164/0001-97, RF TV CABO MIX LTDA / 31.785.679/0001-03, RFF
TELECOMUNICACOES E CONSULTORIA LTDA / 08.844.181/0001-44, RFTECNOLOGIA TELEINFORMATICA
LTDA - ME / 08.828.876/0001-32, RG DA SILVEIRA EIRELI / 09.483.038/0001-37, RG LOCACAO E
INFORMATICA LTDA ME / 11.111.577/0001-97, RG NET CEARA COMERCIO & SERVICOS DE INFORMATICA
LTDA ME / 05.890.739/0001-30, RG PROVIDER LTDA ME / 17.467.567/0001-75, RG SERVICOS DE
PROVEDORES DE INTERNET LTDA - ME / 64.360.845/0001-70, RG TECNOLOGIA E TELECOMUNICACOES
LTDA - EPP / 05.411.974/0001-81, RG.COM-INFORMATICA & COMUNICACAO LTDA - ME /
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05.560.292/0001-30, RG3.NET COMERCIO E SERVICOS LTDA. / 02.931.588/0001-22, RGF
TELECOMUNICACOES DO BRASIL LTDA / 16.817.657/0001-86, RGX ENGENHARIA E SERVICOS DE
TELECOMUNICAGOES LTDA / 10.536.825/0001-89, RHODIA TELECOMUNICACOES LTDA - ME /
27.728.537/0001-29, RIANN MARTINS DE OLIVEIRA / 03.555.130/0001-89, RIBERNET COMUNICACOES
LTDA. / 10.681.073/0001-40, RICARDO ADOLFO MARTINS / 12.705.958/0001-67, RICARDO ALEXANDRE
DE ARAUJO PEREIRA / 13.640.713/0001-61, RICARDO ANTONIO SOARES ME / 23.025.499/0001-97,
RICARDO B. JUAN / 13.522.355/0001-92, RICARDO DA SILVA TEODORO - COMUNICACAO MULTIMIDIA /
14.991.769/0001-23, RICARDO DOS SANTOS CAMPELO - ME / 01.869.708/0001-46, RICARDO GRASSI
SACRAMENTO ME / 21.145.862/0001-82, RICARDO MARIANO DOS SANTOS LTDA / 04.985.991/0001-60,
RICARDO SANTOS DE JESUS & CIA LTDA - ME / 10.392.674/0001-32, RICOTELECOM TELECOMUNICACOES
LTDA / 10.802.481/0001-02, RIDERSON MENDES BORGES / 13.231.598/0001-71, RIGNET SERVICOS DE
TELECOMUNICACOES BRASIL LTDA / 10.522.070/0001-63, RINALDI TELECOM INTERMEDIACAO DE
NEGOCIOS EIRELI / 10.930.308/0001-90, RIO AZUL TELECOM LTDA. - - ME / 27.452.509/0001-21, RIO
CABLE CORPORATE LTDA. - ME / 07.076.970/0001-10, RIO CABLE SERVICOS DE TELECOMUNICACOES LTDA
ME / 13.537.127/0001-96, RIO CABLE TELECOM LTDA / 01.896.198/0001-04, RIO GRANDE TECNOLOGIA E
COMUNICACAO MULTIMIDIA LTDA ME / 09.675.483/0001-07, RIO NET TELECOMUNICAGOES LTDA-ME /
19.755.228/0001-10, RIO ONLINE. NET LTDA / 03.315.781/0001-00, RIO TELECOM LTDA /
08.271.913/0001-54, RIOLANDIA.COM PROVEDOR DE INTERNET LTDA ME / 22.690.548/0001-43, RIONET
TECNOLOGIA EM INTERNET EIRELI - ME / 20.809.187/0001-86, RIOS - SERVICOS DE INTERNET LTDA - ME /
14.439.086/0001-68, RIOTEL TELECOMUNICACOES LESTE LTDA - ME / 24.728.116/0001-00, RIOTELE-REAL
INTERNET OPTICA TELECOMUNICACOES EIRELI - ME / 10.872.576/0001-00, RITA DE CASSIA DE RICCO
INFORMATICA ME / 07.879.014/0001-76, RITA DE KASSIA PARENTE ALVES SOUSA ME /
04.352.312/0001-15, RIX INTERNET LTDA / 03.836.130/0001-57, RIZZO S/A / 12.260.124/0001-95, RJ
INTERNET E SERVICOS DE INFORMATICA LTDA - ME / 17.198.922/0001-58, R} TECNOLOGIA PROVEDORES
DO BRASIL LTDA - ME / 20.443.133/0001-40, RINET TELECOMUNICAGCOES LTDA - ME /
04.723.812/0001-16, RKA INFORMATICA LTDA / 24.350.276/0001-68, RKR TELECOM PROVEDOR BANDA
LARGA LTDA / 18.775.066/0001-19, RL SOLUCOES EM INFORMATICA DE PIRAUBA LTDA /
33.750.365/0001-92, RLC COMERCIO E SERVICOS LTDA - ME / 24.543.703/0001-24, RM FIBRA
COMUNICACOES EIRELI / 05.429.590/0001-96, RMONTAN TECNOLOGIA LTDA ME / 10.480.354/0001-34,
RMR ASSESSORIA TECNICA EM TELEINFORMATICA LTDA ME / 10.871.098/0001-06, RMS CONNECT
TELECOMUNICAGOES LTDA / 07.853.645/0001-16, RMS LAN HOUSE E PROVEDOR LTDA - ME /
23.541.452/0001-86, RMS NET SERVICOS EIRELI / 06.053.426/0001-90, RN INTERNET SERVICOS LTDA. ME
/ 08.178.630/0001-62, RN TELECOMUNICACOES EIRELI / 10.562.687/0001-02, RNET INFORMATICA LTDA -
ME / 25.176.452/0001-50, RNET TELECOM LTDA - ME / 06.880.826/0001-79, RNLINK PROVEDOR DE
ACESSO A INTERNET EIRELI-ME / 09.010.290/0001-29, RNR SERVICOS DE INTERNET LTDA /
08.681.084/0001-88, ROALNET SOLUCOES WEB LTDA / 24.988.694/0001-85, ROBERIO C SILVA SERVICOS
DE COMUNICACAO - ME / 34.319.853/0001-02, ROBERIO DE OLIVEIRA RIBEIRO / 11.380.731/0001-26,
ROBERNET TELECOMUNICAGOES LTDA - ME / 22.752.628/0001-86, ROBERTA CARDOSO JAHEL - ME /
13.811.554/0001-10, ROBERTA ROSSATTO FRANCISCO - ME / 10.548.449/0001-42, ROBERTO COTINGUIBA
INFORMATICA LTDA / 13.227.337/0001-88, ROBERTO DA SILVA PESSOA - ME / 11.636.053/0001-10,
ROBERTO DA SILVA SANTOS / 22.674.140/0001-88, ROBERTO JOAQUIM DE LIMA / 11.646.149/0001-69,
ROBERTO JOSE DA COSTA - ME / 12.430.836/0001-05, ROBERTO MANELLA AMOROSO - ME /
15.273.696/0001-05, ROBERTO MENDES BATISTA 09486948666 - ME / 08.977.379/0001-04, ROBERTO
MIGLIORINI - ME / 54.194.683/0001-94, ROBERTO ZOLI & CIA LTDA ME / 02.176.695/0001-92, ROBERVAL
ANTONIO ROSSI ME / 03.627.159/0001-29, ROBOT BEST NET TECNOLOGIA E SERVICOS EIRELI /
22.929.322/0001-52, ROBSON CARLOS THOMES - ME / 14.807.423/0001-22, ROBSON GALASSI - ME /
24.084.183/0001-39, ROBSON JEAN LIMA SAMPAIO EIRELI - ME / 26.500.067/0001-89, ROBSON LIMA DA
SILVA PROVEDOR DE INTERNET / 04.927.491/0001-71, ROBSON LIMA DE MACEDO - ME /
25.234.494/0001-08, ROBSON LIMA DE SOUZA & CIA LTDA - ME / 11.717.679/0001-50, ROBSON SANTOS
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CORREA - ME / 19.615.586/0001-27, ROCHA & CABREIRA LTDA - ME / 04.343.747/0001-01, ROCHA &
PORTES LTDA. / 28.618.253/0001-42, ROCHA FIBER FIBRA OPTICA LTDA. - ME / 24.437.760/0001-29,
ROCHANET INTERNET SEM FRONTEIRAS LTDA - ME / 21.832.064/0001-29, ROCKETNET SERVICOS DE
COMUNICACAO MULTIMIDIA LTDA / 18.736.882/0001-13, RODOLFO SOARES DOS SANTOS /
24.467.107/0001-02, RODOLPHO SILVA BORGES EIRELI / 08.976.809/0001-65, RODONIR PATERNO ME /
36.401.876/0001-97, RODRIGO ABILIO KLEIN / 23.891.511/0001-46, RODRIGO ALBERTO CARLOS /
11.865.064/0001-71, RODRIGO ALCANTARA DE MOURA - ME / 08.930.086/0001-63, RODRIGO BORGH]
DA SILVA & CIA LTDA / 09.277.607/0001-98, RODRIGO CASTRO ANDRADE - ME / 08.305.813/0001-00,
RODRIGO DA SILVA LWUZ - ME / 15.472.481/0001-05, RODRIGO DE ANDRADE FILGUEIRAS /
22.358.848/0001-20, RODRIGO DE MELLO GONCALVES LOPES - ME / 12.409.787/0001-29, RODRIGO
FELIPE SALDANHA KEMPF / 03.997.700/0001-90, RODRIGO FERNANDES MINIELLO-ME /
22.078.134/0001-68, RODRIGO FONTES VELOSO - ME / 15.115.213/0001-36, RODRIGO GOMES DE
ALMEIDA / 26.574.757/0001-82, RODRIGO GONCALVES DENICOLO - ME / 22.197.527/0001-90, RODRIGO
LEONE DE OLIVEIRA SETE - ME / 09.506.894/0001-60, RODRIGO LOCATELLI MOREIRA CEZAR
INFORMATICA - ME / 18.339.435/0001-20, RODRIGO LOPES DOS SANTOS COMUNICACAO /
07.312.214/0001-42, RODRIGO M. L. NOGUEIRA - ME / 07.363.198/0001-17, RODRIGO MARAGNI DE
SOUZA LEITE - ME / 13.530.792/0001-58, RODRIGO MATTARAGGIA / 20.209.363/0001-49, RODRIGO
NOVAIS DA COSTA - ME / 24.622.612/0001-84, RODRIGO PIRES FERREIRA - PLANALTO INFORMATICA -
EIRELI - ME / 10.533.225/0001-67, RODRIGO PRZYBYCIEN / 10.994.182/0001-17, Rodrigo Rossato /
21.561.142/0001-06, RODRIGO SILVA BARBOSA TELECOMUNICACOES / 22.586.214/0001-24, RODRIGO
VASQUES SANTOS / 18.431.777/0001-76, RODRIGO VENTURA ALVES - COMUNICAGOES - ME /
32.681.054/0001-56, RODRIGUES & OLIVEIRA SOARES LTDA / 10.698.765/0001-09, RODRIGUES &
SARMENTO LTDA / 28.194.283/0001-79, RODRIGUES DIAS EMPREENDIMENTOS LTDA /
14.788.089/0001-07, RODRIGUES E MACEDO LTDA - ME / 08.900.654/0001-83, RODRIGUES E NECKEL
LTDA - ME / 26.449.733/0001-00, ROGERIO ALEXANDRE SENOSSIEN / 07.634.828/0001-40, ROGERIO
BATISTA DOS SANTOS E CIA LTDA - ME / 05.208.516/0001-40, ROGERIO CARLOS SCHIMIDT /
22.269.837/0001-73, ROGERIO CREMM JUNIOR - ME / 19.895.245/0001-52, ROGERIO DA SILVA OLIVEIRA
- EPP / 16.824.970/0001-41, ROGERIO FERREIRA / 08.449.204/0001-16, ROGERIO FERREIRA ROSA & CIA
LTDA / 22.694.347/0001-14, ROGERIO MARCIO VALENTIM EIRELI / 12.347.857/0001-61, ROGERIO RAFAEL
FURLINI / 35.166.068/0001-20, ROGERIO SOUZA CORTES EIRELI / 25.306.842/0001-05, ROGERIO
VASCONCELOS DE OLIVEIRA - ME / 01.276.647/0001-03, ROGERIO VICENTE DE SOUZA /
09.337.446/0001-80, ROLIM NET TECNOLOGIA LTDA - ME / 02.857.897/0001-08, ROMA CABO LTDA /
31.364.863/0001-71, ROMA SAT TELECOMUNICACOES LTDA. / 23.318.622/0001-68, Romdo & Carvalho
Comunicagdo e Multimidia Ltda / 27.502.083/0001-73, ROMARIO DA SILVA CABRAL EIRELI - ME /
18.846.425/0001-81, ROMARIO DIAS DE CASTRO 09610365671 / 21.394.122/0001-80, ROMES FERREIRA
DOS SANTOS JUNIOR - ME / 08.975.659/0001-75, ROMICROS BRASIL LTDA - ME / 01.255.644/0001-93,
ROMNEY SERGIO PEREIRA-ME / 22.823.709/0001-20, RONALDO ANTONIO DA SIWVA - ME /
23.703.896/0001-70, RONALDO CEZAR FACCIO / 12.227.767/0001-37, RONALDO MANUEL DE
FIGUEIREDO JUNIOR - ME / 19.219.969/0001-86, RONALDO MATOS DE CARVALHO / 08.434.723/0001-00,
RONALDO PEREIRA PANCIELLI - ME / 24.940.558/0001-15, RONALDO RICARDO DOS SANTOS EIRELI /
08.919.560/0001-56, RONALDO SILVA LIMA INFORMATICA LTDA ME / 24.724.026/0001-40, RONALDO
SOUZA CORREIA - ME / 09.256.492/0001-55, RONDON - TELECOM LTDA-ME / 04.290.584/0001-38,
RONDOTECH SERVICO DE COMUNICACAO EIRELI / 17.211.741/0001-14, RONIEL DIAS DO PRADO /
24.374.039/0001-37, RONIEL RIOS FREITAS - ME / 05.758.715/0001-21, RONILSON INFORMATICA LTDA -
ME / 23.532.509/0001-80, RONILSON SILVA SANTANA / 27.515.938/0001-09, RONNY EVERSON
LEOPOLDINO DA SILVA 08949841444 / 08.711.823/0001-37, RONNY KENNEDY SILVA BALTA & CIA LTDA ME
/ 21.319.733/0001-63, RONNY.NET LTDA - ME / 01.695.898/0001-22, RONTEL LTDA / 05.144.467/0001-29,
RONY FABIO MARCON / 08.979.637/0001-83, ROOSEVELT HOUSE LTDA ME / 09.409.659/0001-70, ROPKE
& KRUGER LTDA - ME / 14.294.384/0001-07, ROQUE ROSSI MIRANDA JUNIOR - ME / 05.640.560/0001-24,
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RORAIMANET TECNOLOGIA E TELECOMUNICACOES LTDA - ME / 24.079.900/0001-34, ROSANA FERREIRA
DA SILVA MULTIMIDIA - ME / 14.864.957/0001-90, ROSANGELA NOGUEIRA DA SILVA - ME /
22.739.268/0001-82, ROSANGELA PINTO ALVES GONDIM - ME / 23.482.414/0001-08, ROSEANE DA SILVA
SOARES PORSIDONIO / 08.813.703/0001-40, ROSELI FERNANDES BACETO - ME / 27.992.827/0001-85,
ROSEMIRO ALVES DA MAIA / 23.657.519/0001-42, ROSICLEIA RABEL INFORMATICA - ME /
04.849.406/0001-02, ROSICLEIDE LOMES LIMA / 03.970.767/0001-31, ROSIMEIRE PEREIRA SOUZA
GOMES - ME / 08.687.775/0001-99, ROSINETE PEREIRA PARDIM - ME / 26.743.347/0001-18, ROSIVALDO
CAMILO DE SOUSA- EIRELI - ME / 15.226.037/0001-00, ROSIVALDO L. SILVA - ME / 10.284.020/0001-95,
ROTA SUL TELECOM LTDA / 04.961.532/0001-46, ROTAS NET TELECOMUNICACOES LTDA ME /
26.632.973/0001-37, ROUTENET TELECOMUNICACOES LTDA / 21.811.531/0001-34, ROUTERNET
PROVEDOR DE ACESSO LTDA - ME / 25.154.823/0001-00, ROVER NET PROVEDOR DE INTERNET EIRELI /
05.017.291/0001-44, ROVERI OPCAO PROVEDOR DE ACESSO A INTERNET LTDA ME / 24.414.811/0001-05,
ROX TELECOM LTDA / 10.407.460/0001-92, ROZIVAN DOS SANTOS ANDRADE - ME / 11.500.631/0001-96,
RP BANDA LARGA E INFORMATICA LTDA / 06.044.071/0001-72, RP NET SERVICOS DE
TELECOMUNICACOES EIRELI - EPP / 20.333.756/0001-60, RP. NETMANIA TELECOM EIRELI /
13.492.010/0001-33, RPI TELECOM INFORMATICA EIRELl / 16.455.902/0001-52, RPNET INFORMATICA
LTDA ME / 10.645.871/0001-16, RR Operadora de Tv A Cabo Ltda / 28.010.045/0001-66, RR PROVEDOR
DE ACESSO DE INTERNET LTDA / 10.734.468/0001-63, RRG TELECOM LTDA - ME / 10.785.864/0001-10,
RRM TELECOM LTDA ME / 23.774.181/0001-09, RS INTERNET LTDA - ME / 06.231.266/0001-21, RS NET
EIRELI - ME / 35.045.499/0001-38, RS SERVICOS DE TELECOMUNICACOES LTDA / 03.260.150/0001-22,
Rsconnection Telecom Comercio e Servicos Ltda / 04.674.645/0001-60, RSS COMUNICACAO LTDA /
27.424.805/0001-19, RSSAT COMERCIO E SERVICOS LTDA / 30.023.316/0001-60, RT COMUNICACOES LTDA
/ 19.380.843/0001-99, RT2 TELECOM E ENGENHARIA LTDA - ME / 02.076.048/0001-09, RTC INTERNET VIA
RADIO LTDA - ME / 26.051.012/0001-39, RTI NETWORK LTDA - ME / 03.392.169/0001-22, RTNET
COMUNICACOES LTDA ME / 31.978.612/0001-87, RTT INFORMATICA E TELECOMUNICACOES LTDA /
03.443.700/0001-49, RTVC CAMACARI LTDA / 17.579.183/0001-44, RUBENS BUENO DE SOUSA - ME /
01.066.999/0001-34, RUBENS COELHO ME / 08.699.236/0001-70, RUBETEL TELECOMUNICACOES S.A /
16.097.869/0001-36, RUDDNEY SANTOS BARRETO - ME / 24.640.584/0001-28, RUFINOS TECNOLOGIA DA
INFORMACAO LTDA / 26.971.849/0001-04, RUIDEGRAN MELO CAPUAMA EIRELI / 27.006.039/0001-72,
RURAL LINK NETWORK COMUNICACAO MULTIMIDIA LTDA - ME / 18.676.611/0001-10, RURALNET
SERVICOS DE INTERNET LTDA - ME / 33.386.652/0001-65, RUZZA TELECOMUNICACOES EIRELI /
10.476.834/0001-21, RV3 SERVICOS DE TECNOLOGIA EIRELI / 27.015.795/0001-68, RVNET SERVICOS DE
COMUNICACAO EIRELI / 17.860.083/0001-91, RVNETWORK LTDA - ME / 15.414.660/0001-96, RVR
TELECOMUNICACOES E INFORMATICA EIRELI / 21.500.786/0001-86, RVT MEGA TELECOM LTDA - ME /
10.329.181/0001-58, RW SERVICOS DE TELECOMUNICACOES L T D A / 24.049.071/0001-47, RW
TELECOMUNICACOES E SERVICOS LTDA - ME / 10.595.159/0001-50, RYAN RONERY SOARES /
02.592.925/0001-02, RZ NET LTDA. / 07.984.889/0001-38, S & M INFORMATICA LIMITADA /
34.211.050/0001-30, S & M NACIONAL TELECOM LTDA / 21.516.131/0001-04, S & N SERVICOS DE
COMUNICACAO LTDA / 16.729.516/0001-01, S & S COMERCIO VAREJISTA E SERVICOS EM TECNOLOGIA
LTDA. - ME / 07.198.243/0001-25, S A DA SILVA JUNIOR EIRELI / 07.424.780/0001-46, S A PEREIRA
PROVEDORES DE ACESSO AS REDES DE COMUNICACOES EIRELI - ME / 07.995.690/0001-05, S B DA HORA
FILHO PROVEDORES - ME / 14.882.491/0001-56, S DE OLIVEIRA SANTOS PROVEDOR /
26.696.738/0001-29, S DE SOUZA MELO / 13.774.734/0001-70, S F INFOREDE LTDA - ME /
11.911.439/0001-92, S G TELECOM PROVEDOR DE INTERNET LTDA / 10.298.606/0001-09, S LANZA
JUNIOR EIRELI / 05.884.160/0001-64, S M C REDES E INFORMATICA LTDA ME / 21.135.332/0001-53, S M
CORDEIRO DE MIRANDA INFORMATICA - ME / 19.926.475/0001-31, S M DOS SANTOS PROVEDOR DE
INTERNET - ME / 09.068.356/0001-31, S M SERVICOS LTDA / 14.378.784/0001-09, S M TELECOM.NET
LTDA - ME / 19.219.111/0001-11, S NET CONECTION PROVEDOR DE INTERNET LTDA - ME /
18.516.392/0001-01, S R P RAMON TELECOMUNICACOES - ME / 12.261.504/0001-44, S S P - SERVICOS DE
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INFORMATICA E TELECOM EIRELI - EPP / 05.079.143/0001-54, S S SANTOS DA SILVA - ME /
12.485.589/0001-44, S T M TELECOM LTDA - ME / 07.964.399/0001-70, S V DE OLIVEIRA & CIA LTDA /
23.066.576/0001-57, S&T PARTICIPACOES LTDA / 08.004.424/0001-36, S. A. P. DE OLIVEIRA -
INFORMATICA - ME / 26.431.299/0001-22, S. BARROS DE SOUZA / 22.503.680/0001-07, S. C. SOLUCOES
TECNOLOGICAS LTDA / 97.527.395/0001-17, S. D. PROVEDOR E |INFORMATICA EIRELI [/
13.438.567/0001-96, S. DANTAS QUEIROZ TELECOM EIRELI / 17.337.613/0001-11, S. GOMES DA SILVA
COMERCIO E SERVICOS EIRELI - ME / 21.455.781/0001-89, S. H. POSSETTI COSTA - ME /
08.602.407/0001-09, S. |. TELECOM LTDA - ME / 09.360.437/0001-00, S. M DE MATOS /
29.057.611/0001-58, S. R. BRASIL - ME / 12.817.044/0001-98, S. R. DA SILVA TELECOMUNICAC@ES - ME/
18.194.741/0001-16, S. R. DIAS ALVES - ME / 30.512.247/0001-58, S. S. DE AZEVEDO - SERVICO DE
INTERNET / 26.203.030/0001-99, S. SANCHEZ GOMES DA SILVA & CIA LTDA - ME / 10.142.407/0001-07,
S.C. RIO TELECOMUNICACOES E INFORMATICA LTDA / 11.468.308/0001-82, S.C. TERRES & CIA LTDA - ME /
06.267.227/0001-84, S.D DE MEDEIROS & CIA LTDA / 23.556.141/0001-90, S.G.DA SILVA - INTERNET - ME
/ 26.262.598/0001-80, S.M. PASSOS KAYSER - SISTEMAS DE COMUNICACOES - ME / 12.786.282/0001-83,
S.N.SILVA / 05.132.549/0001-53, S.O0. DO BRASIL TELECOMUNICACOES LTDA / 08.079.275/0001-74, S.0.S
WI-FI PROVEDORES LTDA. - ME / 05.762.861/0001-20, S.0.S. TELECOM EIRELI / 23.862.911/0001-23, S.P.
TELECOM LTDA - ME / 31.998.935/0001-32, S.R. DO NASCIMENTO TELECOMUNICACOES /[
32.356.899/0001-76, S.R.M. PROVEDOR DE ACESSO A REDE E INTERNET LTDA / 01.418.594/0001-18,
S.S.R. INFORMATICA LTDA - ME / 08.433.186/0001-84, S.T TELECOM LTDA - EPP / 08.890.198/0001-38,
S.W COMERCIO E SERVICOS DE COMUNICACAO MULTIMIDIA LTDA - ME / 34.405.622/0001-11, S.W.
SISTEMA DE TELECOMUNICACAO LTDA / 13.513.343/0001-00, S/N Internet Navegantes Ltda /
07.335.621/0001-75, S1 TELECOMUNICACOES E SISTEMAS DE INFORMACAO LTDA / 23.472.837/0001-39,
S3 NET SERVICOS DE TELECOMUNICAC@ES LTDA - ME / 00.744.497/0001-52, SABER INFORMATICA EIRELI
/ 05.956.829/0001-86, SACRANET TELECOMUNICACOES LTDA / 31.783.606/0001-74, SAD TELECOM
PROVEDOR DE INTERNET LTDA / 27.133.771/0001-03, SAFE SMART TREINAMENTO CONSULTORIA E
TELECOM LTDA / 29.714.919/0001-29, SAGE LINK PROVEDOR DE INTERNET LTDA / 30.665.094/0001-89,
SAIMOMTELECOM - SERVICOS EM TECNOLOGIA DA INFORMACAO LTDA / 09.343.926/0001-54, SAINT
CLAIR PEREIRA DE CARVALHO / 18.219.492/0001-76, SAIONARA FERNANDES DA SILVA /
24.321.581/0001-21, SALAZAR & SALAZAR LTDA - ME / 32.275.207/0001-65, SALES & BATISTA LTDA /
10.217.619/0001-06, SALES & PEREIRA LTDA - ME / 03.906.133/0001-10, SALES NETWORK INVESTMENTS
LTDA - ME / 26.427.538/0001-70, SALINET TELECOMUNICACOES LTDA / 27.281.719/0001-02, SALOMAO
TELES DE MENESES NETO - ME / 17.578.837/0001-15, SALOMENET SERVICOS DE INTERNET LTDA - ME /
12.901.074/0001-88, SALVADOR DANCZUK / 20.418.733/0001-58, SAMIR MANSUR RODRIGUES DA SILVA -
ME / 07.259.576/0001-17, SAMIR R FERNANDES / 10.665.151/0001-12, SAMM - SOCIEDADE DE
ATIVIDADES EM MULTIMIDIA LTDA. / 22.830.076/0001-87, SAMUEL ARAUJO RIBEIRO - ME /
24.309.289/0001-93, SAMUEL BANDIN DOS REIS 33528369817 / 21.654.125/0001-05, SAMUEL BARROS
COMUNICACAO MULTIMIDIA SCM / 22.862.271/0001-99, SAMUEL DE FIGUEIREDO SILVA SERVICOS DE
TELECOMUNICACOES - ME / 09.017.493/0001-47, SAMUEL DO AMOR DIVINO - ME / 09.617.993/0001-10,
SAMUEL FERREIRA DA SILVA ME / 23.714.027/0001-41, SAMUEL FERREIRA SOARES CAMPOS NET /
13.621.201/0001-58, SAMUEL FIGUEIREDO VIANA BRITO / 17.859.317/0001-80, SAMUEL LIMA SANTOS /
29.451.170/0001-74, SAMUEL MAXIMO IRENEU DA COSTA / 10.803.316/0001-75, SAMUEL SANTOS
CAVALCANTE LTDA - ME / 05.213.213/0001-15, SANDRA CRISTINA OLIVEIRA DO NASCIMENTO LINS
INFORMATICA - ME / 18.731.437/0001-60, SANDRA MARIA DA SILVA / 19.166.463/0001-56, SANDRO C.
VIEIRA INFORMATICA - ME / 11.235.979/0001-01, SANDRO DOS SANTOS COUTINHO AGUIAR /
08.893.031/0001-20, SANDRO RICARDO LEITE - ME / 10.260.011/0001-64, SANDRO RODRIGUES DA MATA
- ME / 20.987.906/0001-59, SANDRO ROGERIO MORAIS OLIVEIRA / 15.450.507/0001-14, SANDRO SILVIO
DE SOUSA INFORMATICA - ME / 09.272.453/0001-41, SANER TELECOM INFORMATICA LTDA ME /
07.939.517/0001-90, SANGE & LAURINDO LTDA - ME / 11.511.940/0001-61, SANIEL MARTINS DE SOUZA
ME / 07.108.738/0001-16, SANNET TELECOM LTDA / 20.062.032/0001-29, SANNRES TELECOMUNICAC@ES

108 of 136 02/07/2021 17:43



SEI/ANATEL - 5864225 - Ato https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento cons...

LTDA - ME / 03.417.885/0001-17, SANS TELECOMUNICACOES LTDA - ME / 25.071.987/0001-66, SANSON
ENGENHARIA, INDUSTRIA E COMERCIO DE TECNOLOGIA - EIRELI - ME / 20.464.641/0001-04, SANTANA
PINHEIRO LTDA ME / 02.928.739/0001-93, SANTAREM E BARROS LTDA - ME / 24.940.230/0001-07, SANTI
& ALMEIDA LTDA - ME / 04.478.833/0001-13, SANTINA E ALBERTINA LTDA-ME / 12.791.176/0001-98,
SANTO INACIO COMERCIO E SERVICOS EM INFORMATICA LTDA / 29.151.452/0001-56, SANTOS &
ALMEIDA COMUNICACOES LTDA / 16.728.466/0001-48, Santos & Carvalho Telecomunicacoes Ltda /
13.823.751/0001-50, SANTOS & FEL WIRELESS E INFORMATICA LTDA - ME / 10.696.925/0001-72, SANTOS
& GIMENEZ ELETRONICOS LTDA - ME / 12.587.018/0001-10, SANTOS E ZANANDREA LTDA - ME /
27.932.785/0001-97, SANTOS FERREIRA S F LTDA / 04.206.384/0001-54, SANTOS GARCIA & GARCIA
PROVEDOR DE INTERNET LTDA / 10.455.407/0001-67, SANTOS OLIVEIRA SERVICOS DE MULTIMIDIA LTDA /
20.602.986/0001-87, SAO BERNARDINO TECNOLOGIA E SERVICOS DE COMUNICACAO LTDA /
08.483.334/0001-75, SAO LUIZ INTERNET LTDA - ME / 13.400.311/0001-90, SAO MIGUEL
TELECOMUNICACOES E INFORMATICA LTDA - ME / 25.206.528/0001-42, SAO PAULO NET
TELECOMUNICACAO EIRELI - ME / 15.539.276/0001-10, SAO PEDRO NET LTDA ME / 21.824.703/0001-04,
SAPEZAL SERVICOS DE TELECOMUNICACOES LTDA / 26.734.351/0001-10, SAPICOM SERVICOS DE
TELECOMUNICACOES LTDA - ME / 10.869.946/0001-42, SAPO TELECOM LTDA - ME / 02.044.528/0001-98,
SAPUCAIA COMERCIO E INFORMATICA LTDA-ME / 09.172.836/0002-29, SARA ONLINE INFORMATICA -
EIRELI / 16.952.902/0001-68, SARTOR INTERNET LTDA - ME / 03.738.657/0001-49, SARTORI TECNOLOGIA
DA INFORMACAO LTDA / 12.468.282/0001-35, SASS.NET INFORMATICA LTDA ME / 30.306.414/0001-04,
SAT FIBRA TELECOM LTDA / 20.792.619/0001-93, SAT ONE TELECOMUNICACOES - EIRELI /
08.034.057/0001-13, SAT TELECOM E CONSULTORIA EM TI LTDA / 15.098.570/0001-33, SATCOM DIRECT
COMUNICACOES LTDA. / 09.087.366/0001-14, SATCOM TELECOM COMERCIO E SERVICOS LTDA /
10.810.403/0001-50, SATCOM  TELECOMUNICACOES LTDA / 08.100.738/0001-32,  SATEC
TELECOMUNICOES LTDA / 16.981.865/0001-16, SATNET COMUNICACOES LTDA - ME /
02.154.815/0001-50, SATNEXT TECNOLOGIA EM TELECOMUNICACAO LTDA. - ME / 00.587.795/0001-86,
SATURNO COMUNICACOES LTDA / 27.187.135/0001-64, SATYNET TELECOM LTDA - ME /
02.040.219/0001-40, SAULO J DE MOURA BORBA EIRELI / 15.326.615/0001-80, SAULO RANGEL FARIAS
SOARES / 18.783.323/0001-64, SAULO TEIXEIRA DA MOTA - ME / 06.133.440/0001-01, SAVNET
TELECOMUNICACOES LTDA - ME / 28.583.709/0001-86, SB INTERNET LTDA - ME / 26.655.901/0001-05,
SBRASIL SERVICOS EM TELECOMUNICACOES LTDA / 10.947.276/0001-35, SBRUSSI E SBRUSSI LTDA - ME /
01.106.074/0001-70, SBS TELECOM LTDA - ME / 04.705.363/0001-83, SBS-NET TELECOMUNICACOES
EIRELI / 15.116.132/0001-50, SC PROVEDOR TELECOM ACESSO A REDES DE INTERNET LTDA - ME /
32.395.416/0001-42, SC TELECOMUNICACOES LTDA / 18.715.014/0001-57, SCA INTERNET LTDA /
01.157.019/0001-09, SCALAR TELECOMUNICACOES LTDA / 20.609.201/0001-06, SCANET INTERNET E
INFORMATICA LTDA - ME / 04.565.445/0001-70, SCHERRERNET INFORMATICA LTDA /
08.836.473/0001-35, SCHNEIDER E DE VIT LTDA - ME / 22.296.075/0001-02, SCHOSSLER E SILVA LTDA /
22.467.768/0001-02, SCHUEROFF & RODRIGUES COMUNICACOES LTDA - ME / 20.714.898/0001-77,
SCIBRA LTDA - ME / 06.350.309/0001-98, SCJ INFO COMERCIO E SERVICOS DE INFORMATICA LTDA-ME /
23.542.617/0001-34, SCM CONEXAO LTDA / 09.303.408/0001-07, SCM ITAIOPOLIS LTDA /
25.401.499/0001-70, SCM MARCHETTI EIRELI / 24.399.238/0001-08, SCMAIS TELECOMUNICACOES EIRELI
/ 07.562.969/0001-03, SCNET EQUIPAMENTOS DE INFORMATICA EIRELI / 31.667.759/0001-56,
SCORFIBRA PROVEDOR DE ACESSO A REDE DE COMUNICACAO LTDA / 07.532.998/0001-14, SCORNET
PROVEDORES LTDA ME / 08.379.007/0002-59, SCR - PROVEDOR DE INTERNET LTDA /
08.379.007/0001-78, SCR - PROVEDOR DE INTERNET LTDA - ME / 01.800.080/0001-22, SCREEN SAVER
INFORMATICA LTDA / 10.812.342/0001-60, SCTURBO INFORMATICA LTDA / 09.519.621/0001-50, SCV
TELECOMUNICACOES E COMERCIO LTDA. - ME / 07.343.680/0001-95, SCW TELECOM EIRELI - EPP /
19.732.139/0001-58, SDG TELECOM E SERVICOS LTDA - ME / 09.281.606/0001-17, SDMNET INFORMATICA
LTDA - ME / 12.482.730/0001-55, SDNET LTDA ME / 13.098.935/0001-02, SE CONNECT INTERNET BANDA
LARGA LTDA / 12.041.618/0001-89, SE77E TELECOM EIRELI ME / 25.450.139/0001-68, SEA TELECOM LTDA
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/ 08.611.509/0001-82, SEABRA INFORMATICA LTDA-ME / 17.289.520/0001-69, SEABRAS 1 BRASIL LTDA. /
58.619.404/0001-48, SEAL TELECOM COMERCIO E SERVICOS DE TELECOIVIUNICACOES LTDA. /
15.866.308/0001-91, SEANET TELECOM CARAZINHO EIRELI - ME / 09.035.659/0001-58, SEANET TELECOM
EIRELI / 09.211.303/0001-28, SEARA QUINTEIRO INTERCOM TELECOMUNICACOES EIRELI - ME /
12.161.562/0001-04, SEASTAR TELECOMUNICAC@ES LTDA / 16.611.021/0001-83, SEATIC SOLUCOES
ESPECIALIZADAS EM AUTOMACAO EM TIC LTDA - ME / 11.334.420/0001-20, SEBASTIANA NUNES DOS
SANTOS - ME / 14.182.099/0001-02, SEBASTIAO ALVES DE SOUZA / 17.151.928/0001-70, SEBASTIAO
AUGUSTO RODRIGUES DE MESQUITA - ME / 27.367.897/0001-42, SEBASTIAO BENTO DA SILVA EIRELI - ME
/ 23.300.153/0001-50, SEBASTIAO CLEBIO SOARES DA SILVA - ME / 22.739.441/0001-42, SEBASTIAO DINIZ
SIMAO - ME / 11.134.402/0001-03, SEBRATEL TECNOLOGIA LTDA. / 01.067.762/0001-78, SECRELNET
INFORMATICA EIRELI / 05.541.161/0001-06, SECURISYSTEM SISTEMAS DE MONITORAMENTO LTDA. /
10.396.857/0001-26, SECURITY TECHNOLOGY LTDA. / 31.501.577/0001-00, Segnet Telecomunicacoes Ltda
/ 10.426.171/0001-30, SEICCOM PROVEDOR DE INTERNET LTDA / 08.532.610/0001-48, SEIDEL & CIA.
LTDA - ME / 18.039.994/0001-15, SELECT LATINA TELECOIVIUNICACOES LTDA / 13.052.829/0001-80, SELKO
INTERNET PROVEDOR E SERVICOS DE TECNOLOGIA LTDA / 13.776.487/0001-40, SELMA MENDES DOS
SANTOS COSTA LTDA ME / 11.972.556/0001-66, SEM FRONTEIRAS TELECOMUNICACOES LTDA /
10.958.851/0001-03, SEM LIMITE COMUNICACOES LTDA / 32.332.839/0001-13, SEM LIMITES
TELECOMUNICACOES E SERVICOS TECNOLOGICOS LTDA / 18.231.363/0001-01, SEMPRE INTERNET BRASIL
LTDA - ME / 31.314.009/0001-09, SEMPRE INTERNET LTDA / 18.559.712/0001-00, SEMPRENET INTERNET
DE TANABI LTDA / 10.810.530/0001-59, SENA & SANTOS LTDA / 10.453.867/0001-56, SENDNET TELECOM
LTDA / 13.778.297/0001-62, SEPI ENGENHARIA DE TELECOMUNICACOES LTDA - ME /
09.226.413/0001-63, SEQUOIA MOBILE TELECOMUNICACOES LTDA / 19.037.501/0001-70, SEQUOIA
TELECOMUNICACOES LTDA / 17.158.814/0001-51, SERCOM - COMERCIO E SERVICOS DIGITAL LTDA /
02.494.988/0001-18, SERCOMTEL CELULAR S.A. / 01.371.416/0001-89, SERCOMTEL S.A.
TELECOMUNICAC@ES / 02.363.619/0001-96, SERGET COMERCIO,CONSTRUCOES E SERVICOS DE TRANSITO
LTDA / 02.549.421/0001-00, SERGIO BARRIOS NOVIAKY - ME / 05.061.772/0001-57, SERGIO BATISTA
CARDOZO - ME / 33.809.503/0001-61, SERGIO LUIZ CARVALHO SERVICOS DE COMUNICACAO EIRELI /
23.660.011/0001-01, SERGIO MURILO DOS SANTOS FILHO - ME / 11.273.041/0001-78, SERGIO PEREIRA
DE SOUSA - ME / 10.704.356/0001-60, SERGIPE WEB PROVEDORES DE INTERNET LTDA - ME /
05.747.064/0001-74, SERRA DO VULCAO MULTIMIDIA LTDA - ME / 09.399.126/0001-55, SERRA GERAL
SOLUCOES PARA INTERNET LTDA / 27.963.541/0001-71, SERRA NET LTDA - ME / 10.546.488/0001-00,
SERRA NET TELECOMUNICAC@ES E INTERNET LTDA. - ME / 07.525.016/0001-67, SERRACYBER
INFORMATICA LTDA / 05.285.270/0001-00, SERRANA TELECOMUNICACOES LTDA ME [/
22.349.202/0001-86, SERRASUL TELECOM COMERCIO DE EQUIPAMENTOS DE INFORMATICA LTDA /
07.923.134/0001-23, SERTAONET - INTERNET PROVIDER LTDA. - ME / 24.144.040/0001-75, SERTTEL
SOLUCOES EM MOBILIDADE E SEGURANCA URBANA LTDA. / 02.373.276/0001-40, SERVCABLE
INFORMATICA EIRELI / 18.607.543/0001-37, SERVICOS DE INTERNET RS LTDA - ME / 08.969.226/0001-07,
SERVICOS DE PROVEDORES DE ACESSO AS REDES DE TELECOMUNICACOES KAIRONANET LTDA /
11.214.048/0001-19, SERVNET SOLUCOES EM INFORMATICA LTDA. - ME / 05.307.793/0001-00, SES
TELECOMUNICACOES DO BRASIL LTDA. / 06.119.785/0001-00, SET SOLUCOES TECNOLOGICAS E
INFORMATICA LTDA - ME / 02.112.532/0001-46, SETA MICROS LTDA - ME / 10.943.095/0001-30, SETE
MEIA TELECOMUNICACOES LTDA / 10.614.842/0001-97, SETE TELECOM LTDA -ME / 18.963.266/0001-03,
SETEC.NET SERVICOS DE INFORMATICA E COMUNICACAO LTDA - ME / 02.324.232/0001-20, SETEPE -
SERVICOS DE TELECOMUNICACOES DE PERNAMBUCO LTDA / 08.673.849/0001-38, SETORIAL
TELECOMUNICACOES LTDA - ME / 14.484.313/0001-77, SETTI SERVICOS ESPECIALIZADOS EM
TELECOMUNICACOES E TI S/A / 14.957.275/0001-22, SEU WIFI TELECOM LTDA / 13.965.175/0001-85,
SEVEN NET WORK TELECOMUNICACOES EIRELI / 31.820.033/0001-01, SEVEN TELECOM EIRELI /
15.389.818/0001-15, SEVERINO JUNIOR MONTEIRO 08398989408 / 08.640.151/0001-16, SEVERINO
RAMILIO OLIVEIRA TEOTONIO / 19.879.289/0001-99, SEVERO & PRADO LTDA - ME / 07.861.662/0001-03,
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SEZA E CRUZ LTDA / 24.833.553/0001-93, SFERANET PROVEDOR DE INTERNET EIRELI /
18.712.988/0001-87, SFR SOLUCOES EM TECNOLOGIA DA INFORMAGAO LTDA - ME / 22.032.818/0001-29,
SG NET SERVI OS LTDA / 11.728.036/0001-02, SG TELECOMUNICACOES EIRELI / 13.516.614/0001-72,
SGLINKNET TELECOMUNICAGOES LTDA ME / 21.801.834/0001-76, SGPIEDADENET - PROVEDOR DE
INTERNET LTDA - ME / 12.464.859/0001-30, SGV SERVICOS DE TI E TELECOM LTDA - ME /
73.215.196/0001-05, SH INFORMATICA LTDA / 12.476.265/0001-40, SHAREWEB TELEINFORMATICA LTDA
/ 11.033.411/0001-08, SHEL NET INFORMATICA LTDA / 10.834.217/0001-50, SHIMABUKURO &
ZANGUETTIN LTDA - ME / 15.744.259/0001-14, SHIRLEI LIMA DOS SANTOS - FIBERNET
TELECOMUNICACOES - ME / 07.170.880/0001-93, SHIRLEY SANTOS MENEZES / 07.772.469/0001-98,
SHTURBO INTERNET TECNOLOGIA E EMPREENDIMENTOS LTDA -ME / 02.239.694/0001-40, SHYBUYA
SYSTEM COMERCIO DE PRODUTOS ELETRONICOS EIRELI - ME / 08.820.024/0001-07, Sl
TELECOMUNICAGOES SERVICOS DE TELEFONIA LTDA / 25.241.214/0001-80, SIAT TELECOM INTERNET
DEDICADA LTDA - ME / 07.103.828/0001-14, SIC INFORMATICA E TECNOLOGIA - EIRELI - ME /
07.805.718/0001-02, SICALNET- COMERCIO DE EQUIPAMENTOS DE INFORMATICA LTDA /
18.186.375/0001-53, SIDCLEY DA SILVA SANTOS / 31.392.600/0001-76, SIDERAL.NET PROVEDOR DE
INTERNET LTDA / 14.068.483/0001-70, SIDI MOVEIS E ELETRODOMESTICOS LTDA - ME /
26.605.545/0001-15, SIDI SERVICOS DE COMUNICACAO LTDA - ME / 73.440.067/0001-10, SIDINEI CLARET
DA SILVA / 13.428.947/0001-40, SIDINEI MARQUES VIEIRA / 21.975.494/0001-08, SIDNEI ROBERTO DA
ROSA / 18.201.956/0001-17, SIDNEY F PIRES - ME / 35.284.967/0001-27, SIDYS COMUNICAGOES LTDA /
31.329.267/0001-50, Sidy's Internet Ltda. / 12.889.706/0001-35, SIGANET TELECOM INFORMATICA LTDA.
- EPP / 08.840.247/0001-28, SIGAPLAY TELECOM LTDA - ME / 34.262.431/0001-48, SIGAVOXONE
TELEFONIA E COMUNICACAO LTDA / 13.591.065/0001-09, SIGHAWEB TECNICA EM INFORMATICA E
MULTIMIDIA LTDA / 02.677.129/0001-64, SIGNALLINK INFORMATICA LTDA / 03.690.638/0001-90, SIGNET
TELECOM LTDA / 21.127.330/0001-12, SIGNET TELECOMUNICACOES EIRELI / 11.586.921/0001-02, SILAS E
F DE AQUINO ELETROELETRONICOS - ME / 10.723.313/0001-21, SILFERNET COMERCIO E SERVICOS LTDA -
ME / 10.740.624/0001-07, SILGUI - NET COMERCIO DE PRODUTOS DE INFORMATICA LTDA /
29.790.958/0001-05, SILICA NETWORKS DO BRASIL SERVICOS DE TELECOMUNICACOES LTDA /
19.814.481/0001-05, SILK BRINDES COMUNICACAO VISUAL, PUBLICIDADE, PROPAGANDA E
TELECOMUNICACOES LTDA / 05.829.374/0001-38, SILMAR ZAMBONI BERTONCHELI & CIA LTDA - ME /
20.117.119/0001-56, SILMARA SANTOS DE JESUS 12364643627 / 07.106.066/0001-00, SILTECH SISTEMAS
DE TELECOMUNICACOES LTDA / 14.285.326/0001-17, SILVA & BREMM LTDA - ME / 26.757.470/0001-98,
SIlWVA & BRITTO LTDA. / 08.911.427/0001-53, SILVA & GONCALVES INFORMATICA LTDA /
16.731.666/0001-50, SILVA & LESSA COMUNICACOES LTDA - ME / 10.487.634/0001-74, SILVA & MORAES
SERVICO DE COMUNICACAO MULTIMIDIA - SCM EIRELI / 11.550.870/0001-50, SILVA & RAYMUNDO
INFORMATICA LTDA-ME / 17.176.156/0001-20, SILVA & SILVA TELECOM LTDA - ME / 28.120.366/0001-13,
SILVA DE SA INFORMATICA LTDA / 16.966.357/0001-69, SILVA DEVECHIO & PIRES DEVECHIO
COMUNICAGCAO MULTIMIDIA LTDA - ME / 25.298.307/0001-41, SILVA E BENEDITO LTDA /
05.145.014/0001-17, SILVA E GUEDES SOLUGCOES EM TI LTDA ME / 15.090.893/0001-80, SILVA OLIVEIRA
SERVICOS DE INFORMATICA LTDA / 08.112.296/0001-44, SILVA POLTRONIERI & POLTRONIERI LTDA /
08.739.301/0001-43, SILVA SOUZA COMERCIO E SERVICOS DE INFORMATICA LTDA ME /
20.215.154/0001-08, SILVANA CARLA PEREIRA DA SILVA / 03.574.582/0001-08, SILVANIA ALVES SANTOS -
EPP / 12.408.668/0001-51, SILVATEC INTERNET E TECNOLOGIA LTDA / 05.121.961/0001-78, SILVEIRA &
ZIQUINATTI LTDA / 24.768.381/0001-11, SILVEIRA E SOUZA COMERCIO E INSTALACOES DE
EQUIPAMENTOS ELETRONICOS LTDA - ME / 23.160.343/0001-19, SILVERIA LIMA RIOS - ME /
29.327.810/0001-39, SILVERNET TECNOLOGIA LTDA / 13.476.907/0001-73, SILVESTRE EVANGELISTA ALVES
/ 19.125.031/0001-05, SILVINA TEN CATEN ZATTI / 17.687.447/0001-83, SILVIO CARDOSO DE LIMA /
07.559.406/0001-58, SILVIO LICHT AHMAD - ME / 38.792.701/0001-83, SILVIO MARCAL ORLANDINI - ME /
12.607.150/0001-47, SIM BRAZIL TELECOM SERVICOS DE COMUNICACAO LTDA - ME /
14.095.997/0001-15, SIM CONECTE - SOLUCOES INTEGRADAS DE MULTIMIDIA COMERCIO E SERVICOS
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LTDA / 09.131.781/0001-28, SIM INTERNET E TELECOMUNICAC@ES LTDA / 10.956.157/0001-49, SIM
INTERNET PROVEDORES DE INTERNET EIRELI / 23.000.313/0001-45, SIM TELECOM EIRELI - ME /
08.848.471/0001-66, SIMNET TELECOMUNICACOES EIRELI / 24.107.848/0001-82, SIMONE CRISTINA
ALVES DE PAULA - ME / 09.613.459/0001-35, SIMONE PASTORE - ME / 26.376.112/0001-35, SIMPLE
SERVICES TECNOLOGIA LTDA / 10.481.352/0001-60, SIMPLES COM SOLUCOES EM INTERNET LTDA - ME /
13.157.305/0001-53, SIMPLES IP COMERCIO E SERVICOS DE TECNOLOGIA DA INFORMACAO LTDA /
08.632.067/0001-50, SIMPLES TELECOM LTDA / 05.541.126/0001-97, SIMPLES TELECOM LTDA - EPP /
20.384.170/0001-24, SIMPLESNET INTERNET EIRELI - ME / 10.921.445/0001-68, SIMPLEX INFORMATICA
EIRELI - ME / 08.362.807/0001-86, SIMTERNET TECNOLOGIA DA INFORMACAO LTDA ME /
11.891.112/0001-04, SINAI TECNOLOGIA E COMUNICACAO LTDA - ME / 11.871.234/0001-20, SINAL BR
TELECOM LTDA / 22.938.981/0001-55, SINAL BR TELECOM LTDA / 22.723.409/0001-79, SINAL DO CEU
TELECOM COMERCIO E SERVICOS EIRELI / 21.424.208/0001-08, SINAL TELECOMUNICACAO EIRELI - ME /
15.361.188/0001-70, SINALNET REDES DE COMUNICACOES EIRELI / 02.124.104/0001-33, SINBRAS
INTERNET & TELECOM LTDA / 17.047.165/0001-11, SINTNET - TELECOMUNICACOES E INFORMATICA LTDA
- ME / 21.137.573/0001-31, SIP TALK BRASIL - EIRELI / 13.335.841/0001-00, SIPVOICE TELECOM LTDA /
08.979.250/0001-27, SIQUEIRA LINK SERVICOS DE TELECOMUNICAC(N)ES LTDA / 14.285.403/0001-39,
SISALWEB INTERNET COMERCIO E SERVICOS LTDA EPP / 01.479.100/0001-05, SISCOM
TELECOMUNICACOES LTDA - EPP / 12.013.947/0001-16, SISTEC VOIP ASSESSORIA E COMUNICACAO LTDA
/ 23.540.507/0001-33, Sistel Fibra Servicos de Comunicacao Multimidia Ltda. / 07.775.292/0001-83,
SISTELBRAS SISTEMA DE TELECOMUNICACAO BRASILEIRO LTDA / 08.542.734/0001-04, SISTEM COMERCIO
DE EQUIPAMENTOS DE INFORMATICA LTDA ME / 16.850.419/0001-72, SISTEMA BELTERRENSE DE
COMUNICACAO LTDA / 07.761.368/0001-11, SISTEMA CLUBE DE TELECOMUNICACOES E MULTIMIDIA
LTDA / 09.257.096/0001-42, SISTEMA MONITORAMENTO E SEGURANCA PATRIMONIAL LTDA /
00.713.377/0001-98, SISTEMA OESTE DE COMUNICACAO LTDA / 26.695.222/0001-60, SISTEMA SALES
TELECOM DE COMUNICACAO LTDA / 60.877.420/0001-82, SISTEMA UNIVERSAL DE TELECOMUNICACOES
LTDA / 04.958.374/0001-75, SISTEMAX TELECOMUNICACOES EIRELI / 09.273.882/0001-33, SISWEB
COMUNICACAO MULTIMIDIA LTDA / 03.597.703/0001-37, SITA INC DO BRASIL LTDA /
03.139.731/0001-00, SITE SOLUCOES EM INFORMATICA, TELECOMUNICACOES E ENGENHARIA LTDA /
06.346.446/0001-59, SITECNET INFORMATICA LTDA / 01.012.361/0001-10, SITECNICA SERVICOS DE
ELETRONICA LTDA ME / 18.182.577/0001-27, SITELBRA SISTEMA DE TELECOMUNICAC@ES DO BRASIL
LTDA - ME / 12.951.180/0001-76, SITELCOM SERVICOS LTDA - ME / 34.253.961/0001-20, SITELTRA -
SISTEMAS DE SERVICOS DE TELECOMUNICACOES E TRANSMISSAO LTDA / 08.969.132/0001-38,
SITESURVEY - REDES & INFORMATICA LTDA / 02.004.950/0001-10, SITRAN COMERCIO E INDUSTRIA DE
ELETRONICA LTDA / 24.563.522/0001-60, SIX TELECOMUNICACOES GOIAS EIRELI - ME [/
10.388.450/0001-57, SJ NET COMUNICACOES LTDA - ME / 08.989.009/0001-89, SINET
TELECOMUNICACOES LTDA / 12.944.959/0001-64, SK TELECOM EIRELI / 09.491.925/0002-38, SKAY NET
CAMILLO LTDA / 11.862.021/0001-32, SKILL.NET TELECOMUNICACOES LTDA / 02.425.327/0001-30,
SKORPION SISTEMA DE TELECOMUNICACOES LTDA / 23.098.014/0001-95, SKP TELECOM LTDA /
23.329.511/0001-57, SKY COMUNICACAO E MULTIMIDIA LTDA - ME / 71.143.796/0001-80, SKY NET
TELECOMUNICACOES LTDA / 12.142.514/0001-60, SKY POWER INFORMATICA LTDA - ME /
00.497.373/0001-10, SKY SERVICOS DE BANDA LARGA LTDA. / 07.479.138/0001-64, SKY TELECOM
COMERCIO E SERVICOS LTDA / 03.045.264/0001-50, SKYMAX TELECOMUNICAC@ES LTDA - ME /
11.190.236/0001-54, SKYNET PRESTACAO DE SERVICOS DE COMUNICACAO MULTIMIDIA LTDA ME /
30.957.253/0001-19, SKYNET PROVEDOR DE INTERNET LTDA / 12.658.627/0001-13, SKYNET TELECOM
EIRELI / 11.149.154/0001-66, SKYNET TELECOMUNICACOES EIRELI / 10.217.831/0001-73, SKYNET
TELECOMUNICAC@ES EIRELI / 03.126.108/0001-13, SKYNEW ASSISTENCIA TECNICA EM INFORMATICA
LTDA EPP / 07.287.034/0001-58, SKYTECH COMERCIO DE APARELHOS E EQUIPAMENTOS DE
TELECOMUNICACAO E SERVICOS LTDA / 10.323.932/0001-29, SKYTURBO TELECOM LTDA - ME /
25.118.059/0001-00, SL CARVALHO SERVICOS DE COMUNICACAO - ME / 30.544.219/0001-12, SL7
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TELECOMUNICACOES - EIRELI / 09.121.004/0001-00, SLIM NET TELECOM LTDA. - EPP /
10.456.714/0001-62, SLMNET INTERNET E INFORMATICA LTDA ME / 11.065.201/0001-93, SM DA SILVA
INFORMATICA ME / 14.359.769/0001-05, SM NET LTDA ME / 16.943.267/0001-52, SMA NETCOM LTDA -
ME / 12.849.155/0001-86, SMACH INTERNET WIRELESS COMERCIO E SERVICOS LTDA ME /
09.302.471/0001-29, SMALL CELL CELULARES LTDA - ME / 04.268.880/0001-32, SMANET INFORMATICA
LTDA - ME / 08.802.727/0001-02, SMARK INFORMATICA E TELECOMUNICACOES LTDA /
19.326.146/0001-50, SMARSUL CONECT FREY LTDA - ME / 07.798.136/0001-38, SMART LINCK
TELECOMUNICAGOE3S LTDA / 06.309.375/0001-14, SMART LINK CONSULTORIA E SERVICOS EM
TELECOMUNICAGOES LTDA. / 12.163.897/0001-53, SMART SIGMA DO BRASIL LTDA - ME /
01.013.714/0001-05, SMART TECNOLOGIA EM COMUNICACOES LTDA / 24.296.035/0001-88, SMART
TECNOLOGIAS LTDA - ME / 14.483.244/0001-87, SMART TELECOM NETWORKS SERVICOS DE
TELECOMUNICAGOES LTDA - ME / 33.042.400/0001-19, SMART TELECOMUNICACOES LTDA /
11.621.176/0001-87, SMART TRADE IMPORTACAO E EXPORTACAO LTDA - EPP / 03.562.161/0001-67,
SMART6 TECNOLOGIA EM INTERNET LTDA - ME / 24.346.720/0001-71, SMARTLINK TECNOLOGIA EM
INTERNET LTDA - ME / 07.735.724/0001-22, SMARTPHONE TELECOMUNICAGOES LTDA /
18.887.931/0001-19, SMC INFORMATICA TELECOMUNICACOES EIRELI - ME / 29.982.901/0001-08, SMNET
INFORMATICA E TELECOMUNICACOES LTDA / 20.424.680/0001-88, SN BANDA LARGA COMERCIO E
TELECOMUNICAGOES LTDA ME / 10.814.896/0001-04, SN TELECOMUNICAGOES LTDA - ME /
09.368.223/0001-80, SNAKE INFORMATICA LTDA - ME / 71.654.321/0001-58, SNELL TELECOMUNICAGOES
LTDA - ME / 09.122.442/0001-85, SNET SERVICOS DE TELECOMUNICAGOES S/A / 23.124.344/0001-08,
S-NET Telecom LTDA ME / 10.145.409/0001-50, SNI TELECOM LTDA - ME / 26.318.016/0001-30, SNIPER
COMUNICACOES E INTERNET LTDA - ME / 28.347.397/0001-01, SOALI NET PROVEDOR EIRELI /
09.376.370/0001-00, SOARES & AGUIAR ELETRONICA LTDA / 23.450.335/0001-07, SOARES & PAIXAO
LTDA - ME / 12.777.617/0001-05, SOARES & PERUZZO LTDA / 35.867.853/0001-00, SOARES E DINKEL LTDA
/ 01.300.487/0001-90, SOBRALNET SERVICOS E TELECOMUNICACOES LTDA / 23.729.426/0001-86, SOCIAL
TELECOMUNICACOES LTDA - EPP / 14.064.602/0001-17, SOCRATES DOS SANTOS ARAUJO /
13.942.167/0001-13, SOFIANET TECNOLOGIA EM INTERNET EIRELI / 05.321.243/0001-45, SOFT HOUSE
SOLUGCOES EM INFORMATICA LTDA / 73.430.035/0001-34, SOFT SYSTEM INFORMATICA LTDA /
05.534.803/0001-40, SOFTBIS TECNOLOGIA DE INFORMACAO LTDA / 01.246.485/0001-60, SOFTCOMP
COMERCIO SERVIGOS TELECOMUNICAGCOES E INFORMATICA EIRELI / 17.869.823/0001-50, SOFTDADOS
TELECOMUNICACOES  EIRELI / 24.498.236/0001-68, SOFTNET COMUNICAGOES EIRELI /
14.011.792/0001-04, SOFTTELECOM COMERCIO E SERVICO LTDA - ME / 03.248.312/0001-07, SOFTWAY
INFORMATICA LTDA / 01.283.515/0001-09, SOFTWAY INTERNET E TELECOMUNICAGOES LTDA /
33.269.764/0001-36, SOL CELULARES E TELECOMUNICACOES LTDA / 26.557.450/0001-73, SOL PROVEDOR
DE INTERNETE LTDA - ME / 20.691.984/0001-01, SOL TELECOM COMERCIO DE TELEFONIA EIRELI /
27.858.137/0001-38, SOL TELECOM EIRELI / 30.603.626/0001-53, SOL TELECOM LTDA /
70.095.211/0001-30, SOL TELECOM SERVICOS DE TELEVISAO LTDA - ME / 21.815.008/0001-86, SOLANGE
DE SOUZA FELIX - ME / 24.219.097/0001-96, SOLANGE MARIA SILVA DANTAS - ME / 11.062.024/0001-91,
SOLANGE S DA SILVA INTERNET / 05.812.046/0001-29, SOLCENTER COMERCIO DE EQUIPAMENTOS DE
ENERGIA RENOVAVEL LTDA - ME / 10.464.630/0001-70, SOLFT TELECOM LTDA ME / 08.879.131/0001-00,
SOLNET PRESTACAO DE SERVICOS DE INETRNET LTDA / 24.009.579/0001-11, SOLON ARAUJO
TELECOMUNICACOES EIRELI - ME / 36.550.835/0001-62, SOLUCAO INTERNET EIRELI /
12.693.643/0001-47, SOLUCAO NETWORK PROVEDOR EIRELI - ME / 09.542.033/0001-38, SOLUCAO
SERVICOS DE INTERNET TANABI LTDA. / 03.255.545/0001-37, SOLUCAO TELECON LTDA - ME /
09.324.391/0001-74, SOLUCIONANDO AUTOMAGAO COMERCIAL LTDA - ME / 04.380.052/0001-91,
SOLUCOES CC TELECOMUNICACOES LTDA - ME / 10.990.858/0001-02, SOLUCOES EM TECNOLOGIA E
SISTEMAS GLAUTIER EIRELI - EPP / 25.386.090/0001-21, SOLUTION COMPUTADORES E COMUNICACOES
LTDA / 04.605.169/0001-26, SOLUTION INFORMATICA E TELECOMUNICACOES LTDA - ME /
09.524.720/0001-20, SOLUTIONIP EQUIPAMETOS DE INFORMATICA E TELEFONIA LTDA - ME /
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26.961.067/0001-86, SOLUTIONS TELECOM PROVEDOR DE INTERNET LTDA - ME / 22.576.104/0001-81,
SONIA MARIA SANTOS CARVALHO - ME / 17.480.148/0001-73, SONIC & CONNECT TELECOMUNICAC@ES
LTDA / 09.441.107/0001-40, SONIC TELECOMUNICACOES LTDA - ME / 14.047.970/0001-57, SONIK
SERVICOS DE COMUNICACAO LTDA / 27.189.681/0001-34, SOOFUS - COMERCIO E SERVICOS EM
TECNOLOGIA E TELECOM LTDA - ME / 09.366.978/0001-46, SORRISO INTERNET LTDA /
22.304.325/0001-09, SOS PROVEDOR SERVICOS COMUNICACAO EIRELI - ME / 22.458.901/0001-64, SOS
REDES TECNOLOGIA E INOVACAO LTDA. / 25.529.933/0001-00, SOTHE INFO-INTERNET LTDA - ME /
11.278.588/0001-66, Sothis Técnologia e Servicos de Telecomunicagdes Ltda / 08.918.290/0001-69,
SOURCE CONNECT TELECOMUNICAC@ES EIRELI - ME / 12.751.759/0001-95, SOUSATEC . NET LTDA - ME /
26.226.853/0001-30, SOUZA & CARDOSO TELECOMUNICACAO LTDA - ME / 07.137.945/0001-07, SOUZA &
SANTIAGO LTDA / 11.041.570/0001-46, SOUZA ALVES & LANZANI LTDA / 01.543.730/0001-00, SOUZA
CORTES ELETRO ELETRONICO LTDA ME / 07.045.183/0001-00, SOUZA E COUTO EMPREENDIMENTOS LTDA
- ME / 12.535.965/0001-68, SOUZA E DAVILA SERVICOS EM TECNOLOGIA DA INFORMACAO LTDA - ME /
26.322.643/0001-45, SOUZA E FRANCA LTDA - ME / 27.592.846/0001-14, SOUZA E SOUZA SERVICOS DE
COMUNICACAO MULTIMIDIA LTDA. / 19.238.921/0001-15, SOUZA INFORMATICA LTDA - ME /
34.229.601/0001-92, SP LINK PROVEDOR DE |INTERNET LTDA / 10.271.457/0001-94, SP
TELECOMUNICAC@ES LTDA / 11.021.443/0001-85, SP2 TELECOM LTDA ME / 30.929.204/0001-72, SPACE
NET REDES DE INTERNET EIRELI / 12.975.968/0001-12, SPACE NET SERVICOS DE TELECOMUNICACAO EM
INFORMATICA LTDA-ME / 11.370.781/0001-22, SPACE NETWORK INFORMATICA LTDA - EPP /
18.524.646/0001-33, SPACE TELECOM LIDA / 12.160.140/0001-06, SPACENET PROVEDOR TELECOM LTDA
/ 33.805.260/0001-93, SPACENET TELECOMUNICACOES EIRELI / 17.838.128/0001-21, SPARKS & OLIVEIRA
- SERVICOS DE TELECOMUNICACOES, CONSULTORIA E COMERCIALIZACAO DE PRODUTOS TECNOLOGICOS
LTDA ME / 11.416.535/0001-64, SPARTAN NET SERVICOS DE COMUNICACAO MULTIMIDIA LTDA /
30.412.491/0001-49, SPE PIAUI CONECTADO S.A / 05.913.219/0001-03, SPEAKERS PROJETOS E
EXECUCOES EM AUDIO LTDA / 11.143.457/0001-71, SPECTRUMNET TECNOLOGIA INTEGRADA LTDA - ME /
03.971.924/0001-23, SPEED CONECTE SERVICOS DE INTERNET LTDA - ME / 10.379.340/0001-29, SPEED
CONNECT - TECNOLOGIA E EQUIPAMENTOS LTDA / 26.938.222/0001-43, SPEED FIBER CONNECTION LTDA
- ME / 26.728.665/0001-00, SPEED FIBER TELECOMUNICACCN)ES EIRELI / 30.905.737/0001-14, SPEED JET
TELECOM LTDA / 26.772.916/0001-53, SPEED K SERVICOS DE TELECOMUNICACOES E SEGURANCA LTDA /
05.968.616/0001-74, SPEED LINE TELECOMUNICACOES LTDA ME / 27.259.295/0001-71, SPEED LINK
SERVICOS DE COMUNICACAO E TRANSPORTES EIRELI / 13.914.105/0001-06, SPEED MAX PROVEDOR DE
INTERNET WIRELESS LTDA ME / 08.717.136/0001-29, SPEED MAX TELECOMUNICA(;(N)ES LTDA ME /
22.457.172/0001-21, SPEED MG TELECOM LTDA - ME / 10.421.491/0001-06, SPEED NET COMERCIO E
SERVICOS DE INFORMATICA LTDA - ME / 28.353.768/0001-68, SPEED NET COMUNICACOES LTDA /
12.433.392/0001-61, SPEED NET INFORMATICA LTDA / 21.692.320/0001-20, SPEED NET MULTIMIDIA
LTDA / 09.364.329/0001-06, SPEED NET PROVEDOR DE INTERNET LTDA ME / 12.362.764/0001-06, SPEED
NET SERVICOS DE TELECOMUNICAC@ES LTDA / 07.917.157/0001-25, SPEED PONTO NET SERVICOS DE
INFORMATICA LTDA - ME / 14.031.154/0001-55, SPEED SERVICOS DE INTERNET LTDA /
09.688.719/0001-31, SPEED SOLUCOES WIRELESS E INFORMATICA LTDA - ME / 16.806.229/0001-58,
SPEED TELECOM LTDA - ME / 07.304.055/0001-34, SPEED TRAVEL COMUNICACAO MULTIMIDIA LTDA /
11.535.312/0001-16, SPEED TURBO TELECOM LTDA - ME / 23.846.443/0001-01, SPEED VALLEY
TECNOLOGIA E SERVICOS DE TELECOMUNICACAO EIRELI - EPP / 10.474.053/0001-06, SPEED WEB NET
TELECOMUNICACOES LTDA / 17.481.864/0001-75, SPEED WIRELESS SERVICOS DE COMUNICACAO
MULTIMIDIA LTDA - ME / 07.135.901/0001-30, SPEED_MAAX BANDA LARGA LTDA ME /
10.465.817/0001-99, SPEEDBIT TELECOMUNICACOES LTDA / 17.560.422/0001-14, SPEEDCONECT
SERVICOS E TECNOLOGIA LTDA - ME / 08.343.664/0001-65, SPEEDFAST TELECON LTDA - ME /
07.364.572/0001-07, SPEEDING SERVICOS DE TELECOMUNICAC@ES LTDA / 14.748.136/0001-99,
SPEEDIRECT TELECOMUNICACOES LTDA - ME / 14.469.943/0001-72, SPEEDNET ALLIANCE PROVEDOR DE
INTERNET LTDA - ME / 26.365.625/0001-40, SPEEDNET INFORMATICA LTDA - ME / 17.574.884/0001-90,
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SPEEDNET LTDA - EPP / 09.294.007/0001-38, SPEEDNET PROVEDOR DE ACESSO A INTERNET LTDA /
11.398.876/0001-54, SPEEDNET SERVICOS & INFORMATICA LTDA / 22.751.791/0001-24, SPEEDNET
TECNOLOGIA DIGITAL LTDA - ME / 26.799.653/0001-76, SPEEDNET TELECOM EIRELI - ME /
16.481.751/0001-07, SPEEDNET TELECOM SERVICOS LTDA - ME / 12.581.250/0001-41, SPEEDNET
TELECOMUNICACAO LTDA - ME / 18.891.619/0001-07, SPEEDNETMAIS TELECOMUNICAGOES LTDA - ME /
13.367.770/0001-19, SPEEDRS TECNOLOGIA DA INFORMACAO LTDA / 08.941.139/0001-41,
SPEEDSERVICE TELECOMUNICAGOES LTDA / 24.736.257/0001-74, SPEEDT INTELIGENCIA EM TECNOLOGIA
EIRELI - EPP / 09.588.006/0001-04, SPEEDWAN COMUNICACOES E MULTIMIDIA LTDA /
27.900.019/0001-40, SPEEDY NET TELECOM LTDA - ME / 23.843.021/0001-74, SPEEDY NET TELECON LTDA
- ME / 11.896.652/0001-72, SPEEDY TECH INFORMATICA LTDA - ME / 11.862.549/0001-01, SPEEDYBEL
TELECOMUNICACOES LTDA ME / 15.415.255/0001-92, SPEEDYNET COMUNICACAO MULTIMIDIA LTDA -
ME / 96.842.547/0001-03, SPEEDZONE TELECOMUNICAGOES LTDA - ME / 05.968.176/0001-55, SPEET
SERVICOS DE TELECOMUNICACOES LTDA / 35.581.892/0001-46, SPFIBRA SERVICOS DE TELECOM LTDA /
12.966.881/0001-89, SPIDER NET SERVICOS DE INFORMATICA LTDA - ME / 08.689.244/0001-35,
SPIDERNET SERVICOS DE INTERNET LTDA ME / 08.922.377/0001-00, SPIN TELECOMUNICACOES LTDA /
09.328.633/0001-06, SPINT PROVEDOR DE INTERNET LTDA / 06.965.293/0001-28, SPLICE INDUSTRIA
COMERCIO E SERVICOS LTDA / 26.622.442/0001-63, SP-LINK TELECOM COMUNICACAO MULTIMIDIA -
SCM LTDA - ME / 09.615.673/0001-20, SPNET PROVEDORES LTDA / 19.810.916/0001-35, SPOSTO E SILVA
COMERCIO DE COMPUTADORES E INFORMATICA LTDA - EPP / 21.070.858/0001-00, SPOT SOLUTION
TECNOLOGIA EM INTERNET LTDA - ME / 30.909.677/0001-08, SPOTNET TELECOMUNICACOES LTDA /
08.631.686/0001-20, SPRINT BRASIL SERVICOS DE TELECOMUNICACOES LTDA. / 28.325.999/0001-68,
SPRINT SERVICOS DE COMUNICACAO LTDA / 13.827.747/0001-60, SQUID NET TELECOMUNICAGOES
EIRELI / 27.189.235/0001-20, SRD TELECOM EIRELI - ME / 24.489.330/0001-50, SRG TELECOM LTDA /
13.266.344/0001-99, SRMINAS LTDA ME / 28.911.033/0001-02, SS NETWORK EIRELI /
19.561.321/0001-93, SS TELECOM LTDA / 24.278.985/0001-80, SS TELECOMUNICACOES EIRELI /
11.098.008/0001-59, SSEM SERVICOS SISTEMAS E MULTIMIDIA LTDA / 22.164.136/0001-70, SSM
TELECOM E SERVICOS LTDA - ME / 13.422.030/0001-38, SSNET TELECOM EIRELI / 01.488.449/0001-03,
SSTV - SISTEMA SUL DE TELEVISAO LTDA / 12.502.678/0001-51, ST SOLUGCOES EM TECNOLOGIA LTDA /
29.750.895/0001-63, ST TECH LTDA / 04.101.555/0001-80, STAFF COMPUTER LTDA / 05.351.190/0001-05,
STAFF INFORMATICA LTDA - ME / 13.784.762/0007-63, STALKER ENGENHARIA EIRELI /
10.475.182/0001-00, STAR CONECT TELECOM LTDA / 13.549.714/0001-03, STAR CONECT TELECOM LTDA -
ME / 05.163.125/0001-56, STAR CONSTRUCOES & EMPREENDIMENTOS LTDA / 17.358.944/0001-38, STAR
INFORNET SERVICOS DE INTERNET EIRELI / 07.697.037/0001-60, STAR LINE TELECOMUNICACOES LTDA ME
/ 25.328.677/0001-84, STAR LINK TELECOMUNICACOES EIRELI - ME / 08.638.320/0001-83, STAR LYNK
INTERNET E INFORMATICA LTDA - ME / 11.095.010/0001-74, STAR MAN NET PROVEDORA DE INTERNET
LTDA - EPP / 11.609.762/0001-06, STAR NET COMUNICACAO MULTIMIDIA LTDA - ME /
04.776.785/0001-40, STAR NET DIVINO LTDA / 18.968.664/0001-04, STAR SERVICOS DE INTERNET LTDA /
18.693.899/0001-30, STAR TELECOM S/A / 10.235.526/0001-04, STAR TELECOMUNICACOES DA REGIAO
DOS LAGOS LTDA / 24.263.887/0001-79, STARCAMP SERVICOS EM TELECOMUNICACOES EIRELI - EPP /
12.274.444/0001-02, STAR-LINK SAO GONGCALO INFORMATICA LTDA-ME / 09.102.117/0001-50, STARNET
LTDA - ME / 19.071.062/0001-12, STARNET PROVEDOR DE INTERNET LTDA / 09.666.183/0001-53,
STARNET TELECOMUNICACOES EIRELI / 32.184.810/0001-31, STARRY BRASIL PROVEDOR DE ACESSO A
INTERNET LTDA. / 15.708.660/0001-07, STARSAT TELECOM COMERCIO E SERVICOS LTDA - ME /
14.869.576/0001-02, START TELECOMUNICACOES EIRELI / 04.044.594/0001-93, STARTEC INFORMATICA E
SUPRIMENTOS LTDA / 02.554.510/0001-36, STARTNET COMERCIO E SERVICOS DE INFORMATICA LTDA -
ME / 11.881.504/0001-84, STARTNET PROVEDOR E INFORMATICA LTDA / 05.539.629/0001-28, STARWEB
TELECOMUNICACOES LTDA ME / 12.581.673/0001-61, STASIAK E CIA LTDA - ME / 09.559.919/0001-94,
STATION NET PROVEDOR DE INTERNET E COMERCIO E SERVICOS DE INFORMATICA LTDA ME /
11.193.973/0001-00, STATION TELECOMUNICACOES LTDA / 01.117.905/0001-09, STATUS EQUIPAMENTOS
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DE TELECOMUNICACOES LTDA - EPP / 08.909.810/0001-77, STATUS TELECOMUNICACOES LTDA /
07.379.020/0001-64, STAYNET SERVICOS DE INTERNET LTDA - ME / 10.687.399/0001-84, STC SERVICOS
EM COMUNICAC()ES LTDA. - ME / 25.309.013/0001-78, STCOM TELECOMUNICACOES EIRELI - ME /
07.634.464/0001-07, STECOM - TELEINFORMATICA LTDA ME / 18.387.224/0001-63, STEEL WEB
PROVEDORES DE ACESSO LTDA - ME / 84.927.169/0015-87, STEIN TELECOM LTDA / 00.950.386/0001-00,
STELMAT TELEINFORMATICA LTDA / 10.625.917/0001-35, STEMME TELECOMUNICACOES DO BRASIL LTDA.
/ 01.305.273/0001-07, STETNET INFORMATICA LTDA / 08.918.209/0001-40, STETNET TELECOM LTDA - ME
/ 13.222.825/0001-00, STI TELECOM EIRELI / 19.299.145/0001-63, STILLO NET COMERCIO DE
EQUIPAMENTOS DE TELEFONIA LTDA / 08.464.991/0001-75, Stiw Sistema de Telecomunicacoes e
Informatica Wireless Eireli / 17.517.091/0001-30, STM TELECOMUNICACOES LTDA / 05.836.792/0001-52,
STONE NET LTDA / 21.099.215/0001-81, STONE TECNOLOGIA EIRELE - EPP / 11.346.606/0001-08, STONE
TELECOMUNICACOES - EIRELI / 03.094.815/0001-75, STRATUS TELECOMUNICACOES LTDA - ME /
04.978.529/0001-35, STRAUSKI & GALVAO LTDA ME / 26.902.882/0001-74, STTEL SISTEMAS DE
TELEVISAO E TELECOM COMERCIO LTDA ME / 20.810.385/0001-60, SUA TELECOM LTDA /
09.331.433/0001-02, SUACUI INTERNET LTDA - ME / 28.399.773/0001-01, SUANET TELECOMUNICACOES
LTDA / 29.316.003/0001-10, SUDESTE WVC TELECOM LTDA. / 28.360.189/0001-42, SUDOESTE SERVICOS
DE COMUNICACAO LTDA - ME / 11.850.527/0001-21, SUDOESTE TELECOM LTDA - ME /
05.228.707/0001-73, SUDONET SOLUCOES EM TELECOMUNICACOES LTDA / 03.693.376/0001-17,
SUEDNET LTDA - ME / 13.195.349/0001-78, SUELEM MATHIAS ALVES DOS SANTOS - ME /
34.785.596/0001-02, SUELEM STOQUETTI TERRA / 10.893.875/0001-13, SUELEN ROZADO PAZZINI - ME /
17.697.933/0001-82, SUL CONECT TELECOM EIRELI / 03.747.641/0001-00, SUL DIGITAL INTERNET LTDA
ME / 10.267.725/0001-02, SUL INTERNET EQUIPAMENTOS DE INFORMATICA LTDA / 02.724.492/0001-93,
SUL ONLINE TELECOM LTDA - EPP / 84.913.185/0001-15, SULBBS INFORMATICA LTDA. ME /
14.758.766/0001-44, SULCATEL COMERCIO DE TELEFONIA LTDA - ME / 03.037.778/0001-63, SULCOM
INFORMATICA LTDA / 19.435.772/0001-84, SULIMARI SILVA SOARES - ME / 08.723.964/0001-70,
SULMINASNET PROVEDOR DE INTERNET LTDA ME / 04.817.856/0001-05, SULMINET INFORMATICA LTDA
ME / 10.359.762/0001-32, SULNET RC |INTERNET PROVIDER INFORMATICA LTDA ME /
24.953.519/0001-52, SULNET TELECOMUNICAC@ES LTDA / 14.460.053/0001-08, SULVALE TELECOM LTDA
/ 29.571.474/0001-75, SUMARE TELECOMUNICACOES PROVEDOR DE INTERNET LTDA [/
07.714.104/0001-07, SUMICITY TELECOMUNICACOES S.A. / 15.358.405/0001-73, SUMITA
TELECOMUNICAC@ES LTDA - ME / 04.221.536/0001-98, SUNBIRD TELECOMUNICACOES LTDA /
07.348.357/0001-04, SUNWAY TELECOM LTDA - ME / 64.388.762/0001-90, SUPER CABO TV CARATINGA
LTDA / 33.261.738/0001-61, SUPER CONEXAO TELECOM LTDA / 15.392.907/0001-10, SUPER CONNECT
TELECOM LTDA / 24.543.921/0001-69, SUPER | TELECOM LTDA - ME / 25.286.128/0001-94, SUPER LINK
PROVEDOR DE INTERNET LTDA - ME / 13.716.208/0001-53, SUPER MEGA INTERNET LTDA - ME /
07.257.362/0001-01, SUPER MIDIA TV A CABO LTDA. / 12.402.347/0001-40, SUPER NET COMUNICACAO
LTDA - ME / 22.580.174/0001-03, SUPER NORTE SERVICOS DE TELECOMUNICACOES E INTERNET EIRELI -
ME / 14.598.444/0001-85, SUPER NOVA TELECOM LTDA / 08.977.694/0001-23, SUPER ONDAS INTERNET
LTDA - ME / 24.907.929/0001-67, SUPER SONIC TELECOM LTDA / 22.580.236/0001-87, SUPER SUL
SERVICOS DE TELECOMUNICACOES E INTERNET EIRELI - ME / 14.762.007/0001-55, SUPER VIAS REDES
INTEGRADAS LTDA - ME / 10.834.319/0001-76, SUPERA INFORMATICA LTDA - ME / 81.681.207/0001-70,
SUPERCHIP TELECOMUNICACOES LTDA / 39.162.235/0001-15, SUPERIMAGEM TECNOLOGIA EM
ELETRONICA LTDA. / 08.215.160/0001-60, SUPERLINE TELECOMUNICACOES LTDA / 23.464.954/0001-50,
SUPERLINK TELECOM  EIRELI / 33.776.165/0001-09, SUPERNET COMUNICACAO LTDA [/
13.945.287/0001-74, SUPERNET INFORMATICA E SERVICOS LTDA - ME / 09.416.808/0001-29, SUPERNET
TELECMUNICAC@ES E INFORMATICA LTDA - ME / 15.815.999/0001-02, SUPERNET TELECOM LTDA - ME /
18.797.306/0001-86, SUPERNET TELECOMUNICAC@ES EIRELI / 20.944.545/0001-63, SUPERNOVA
TELECOM EIRELI - ME / 12.931.304/0001-51, SUPERNOVA TELECOM SERVICOS EM TELECOMUNICACOES
LTDA / 13.676.998/0001-90, SUPERNV TV POR ASSINATURA E INTERNET LTDA - ME / 08.780.105/0001-12,
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SUPERWEB INFORMATICA LTDA / 11.164.681/0001-40, SUPORT WEB TELECOMUNICAC@ES LTDA /
01.093.492/0001-70, SUPORTE TECNOLOGIA E INSTALACOES LTDA / 15.295.880/0001-48, SUPORTONLINE
INFORMATICA LTDA - ME / 08.455.312/0001-00, SUPPLY NET SERVICOS LTDA - ME / 03.124.212/0001-79,
SUPPORT NET INFORMATICA LTDA / 26.027.795/0001-15, SUPRA TELECOMUNICACOES LTDA. - EPP /
14.105.689/0001-23, SUPRANET TELECOM E INFORMATICA LTDA / 31.950.377/0001-35, SUPREMA
NETWORK TELECOM LTDA / 29.818.674/0001-80, SUPREME TEC TELECOMUNICACOES LTDA /
23.343.927/0001-20, SUPRI NET SERVICOS E COMERCIO LTDA - ME / 20.753.858/0001-34, SUPRINET
SOLUCOES EM INTERNET LTDA / 08.100.201/0001-72, SUPRITECH BURITI INFORMATICA LTDA - ME /
09.097.806/0001-14, SUPRY NET COMERCIO DE PECAS E SERVICOS DE INFORMATICA LTDA - ME /
26.114.788/0001-50, SURF NET PROVEDOR DE INTERNET LTDA. / 10.455.746/0001-43, SURF TELECOM SA
/ 08.780.855/0001-94, SURFIX TECNOLOGIA EM INTERNET LTDA / 31.287.783/0001-60, SURFIX
TELECOMUNICACOES LTDA. / 29.050.171/0001-07, Surubim Internet Fibra Eireli / 10.345.653/0001-66,
SUSAN C CORREIA PADILHA - ME / 20.023.657/0001-81, SUSANE DOS SANTOS ZACARIN /
16.686.031/0001-88, SUSTENTA TELECOMUNICACOES LTDA / 34.773.164/0001-73, SUTIL & GACA
TELECOMUNICACOES LTDA / 15.416.959/0001-80, SUZANO COMERCIO E TELECOMUNICACOES LTDA - ME
/ 06.004.868/0001-46, SUZIANI PERPETUA ZUCHI - ME / 22.271.193/0001-58, SV PROVEDOR DE
INTERNET LTDA - ME / 19.150.100/0001-22, SV PROVEDORES DE ACESSO A INTERNET LTDA - ME /
85.415.198/0001-27, SVCNET - COMERCIO E SERVICOS PARA TELECOMUNICAC(N)ES LTDA - ME /
01.426.017/0001-78, SVTECH TELECOMUNICACOES LTDA / 18.605.214/0001-57, SW INTERNET LTDA - ME
/ 07.631.664/0001-06, SW TELECOMUNICAC@ES E INFORMATICA ITU LTDA - ME / 31.379.200/0001-20,
SWE TELECOMUNICACAO LTDA / 02.335.752/0001-39, SWW INFORMATICA LTDA - ME /
08.462.195/0001-01, SYNCHRONET TELECOMUNICACOES LTDA / 13.570.553/0001-21, SYNCOM SERVICOS
DE TELECOMUNICAC@ES LTDA - EPP / 22.392.837/0001-66, SYNDIGITAL TELECOMUNICAC@ES LTDA - ME /
06.120.084/0001-83, SYSTEM COMPUTADORES LTDA - ME / 03.407.314/0001-00, SYSTEMS &
COMPUTERS COMERCIAL LTDA-EPP / 07.153.160/0001-10, Sysvoip Telecomunicacoes Ltda /
15.587.869/0001-51, SZABO & BUHNEMANN LTDA - ME / 24.821.995/0001-10, T & |
TELECOMUNICACOES LTDA - ME / 28.075.665/0001-83, T & L TELECOM LTDA - ME / 10.238.140/0001-56,
T & S SERVICOS DE COMUNICACAO MULTIMIDIA LTDA ME / 00.712.411/0001-00, T & S TELEMATICA
ENGENHARIA E SISTEMAS LTDA - EPP / 31.258.881/0001-79, T & T Connect Telecomunicacoes Eireli /
03.603.001/0001-19, T & T INTERNET LTDA / 28.630.086/0001-55, T B GAIAO DE LEMOS /
21.172.211/0001-81, T B K DA SILVA INTERNET - ME / 06.978.505/0001-01, T C CAMARGO GUAITA
INTERNET - ME / 14.152.560/0001-76, T DA SILVA MEDEIROS TELECOMUNICACOES E INFORMATICA /
24.604.682/0001-00, T DE OLIVEIRA FARIAS - ME / 83.857.292/0001-00, T DE SOUSA MELLOS & CIA LTDA
/ 12.308.873/0001-45, T F DA SILVA RAMOS TELECOMUNICAC@ES E SISTEMAS - ME /
14.654.745/0001-89, T G M ROSA INFORMATICA E INTERNET - ME / 23.895.673/0001-52, T H PEREIRA
MELO & CIA LTDA - ME / 26.076.550/0001-88, T J TELECOM LTDA - ME / 35.823.430/0001-98, T J VIDAL
MULTIMIDIA EIRELI / 21.745.566/0001-12, T M S MULTIMIDIA EIRELI - ME / 10.922.050/0001-80, T NET
INTERNET E SOLUCOES LTDA / 24.372.697/0001-90, T P P MATTOS - PIZZO SERVICOS EM
TELECOMUNICACOES - ME / 21.763.176/0001-75, T S DE MATOS TELECOMUNICACOES EIRELI - ME /
29.748.847/0001-30, T&D SOLUCOES EM TECNOLOGIA LTDA / 26.332.589/0001-19, T&V.NET LTDA - ME /
09.300.511/0001-01, T. B. VALENTE & CIA LTDA - ME / 31.037.418/0001-05, T. DA SILVA FERREIRA
TELECOMUNICACAO / 24.954.835/0001-49, T. DE S. ALENCAR - ME / 17.721.685/0001-68, T. F. FRANCO -
COMUNICACAO - ME / 23.423.154/0001-91, T. GARCIA COMUNICACOES EIRELI / 10.360.411/0001-41, T.
M. DA SILVA PROVEDOR - ME / 28.727.320/0001-67, T. M. L. DOS SANTOS E CIA LTDA /
24.174.697/0001-85, T. P. S. SGUBIN INTERNET TELECOM - EPP / 33.849.325/0001-00, T. R.
TELECOMUNICACOES LTDA / 28.665.955/0001-87, T. S. DA SILVA MULTIMIDIA - ME / 28.046.120/0001-49,
T. S. SERVICOS DE PROVEDOR DE INTERNET LIMITADA / 06.923.091/0001-13, T. TELES LEITE
TELECOMUNICACOES LTDA - ME / 18.152.528/0001-41, T.A. LUIZ ELETRONICA EIRELI - ME /
92.372.804/0001-30, T.C.A INFORMATICA LTDA / 12.368.985/0001-91, T.F. RODRIGUES & CIA LTDA - ME /
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16.503.437/0001-88, T.L. DA SILVA - REDE MEGANET TELECOM - ME / 08.362.340/0001-74, TABOADO NET
COMUNICACOA E MULTIMIDIA LTDA - ME / 07.952.814/0001-75, TAC - COMERCIO DE CELULARES E
INFORMATICA LTDA ME / 15.716.490/0001-02, TAC TELECOMUNICACOES EIRELI / 19.145.525/0001-43,
TADEU A MARTINS DA FONSECA JUNIOR - ME / 24.625.267/0001-32, TADEU DONIZETI DE MIRANDA
COMUNICACAO MULTIMIDIA - ME / 13.253.858/0001-00, TAIONET TELECOMUNlCACC)ES LTDA ME /
24.895.488/0001-20, TAIS MARQUES CERENTINI - EIRELI / 02.382.035/0001-68, TALKLINK INFORMATICA
LTDA - EPP / 29.018.765/0001-30, Talknet Servicos de Acesso A Internet Ltda / 23.890.869/0001-54,
TALKWAY SOLUCOES E TECNOLOGIA EIRELI / 11.068.824/0001-10, TAMAR COMERCIO DE EQUIPAMENTOS
PARA INFORMATICA LTDA / 30.647.909/0001-05, TAMIRES MAYARA PIRES BRANDO TELECOMUNICACAO /
27.938.518/0001-27, TAMPNET SERVICOS DE TELECOMUNICACAO LTDA / 26.133.700/0001-48, TANTUM
SOLUCOES EM TECNOLOGIA LTDA - ME / 14.988.601/0001-69, TAQUARA INFORMATICA LTDA - ME /
22.620.669/0001-19, TAQUARANET SERVICOS DE PROVEDOR DE INTERNET LTDA / 06.065.802/0001-66,
TARCISIO DANTAS RIBEIRO - ME / 33.761.868/0001-63, TARIFAR TELECOM E SERVICOS EIRELI /
08.579.711/0001-74, TARSILA NATALIA SIMOES DE SOUSA MEDEIROS / 12.910.118/0001-36, TASS
TELECOM - SERVICOS DE TELECOMUNICACOES LTDA / 28.057.538/0001-51, TATA COMMUNICATIONS
COMUNICACOES E MULTIMIDIA (BRAZIL) LIMITADA / 05.825.100/0001-70, TATIANA ASSMANN MEINERZ
EIRELI / 18.707.905/0001-61, TATIANA DE ANDRADE / 10.273.326/0001-46, TATIANA DE SOUZA
INFORMATICA - ME / 12.264.997/0001-76, TAVARES & REPOLHO LTDA - ME / 23.605.951/0001-90,
TAVARES COMERCIO DE FERRAMENTAS EIRELI / 11.283.946/0001-29, TB LINK TELECOMUNICACOES LTDA
/ 24.875.044/0001-23, TBN TELECOMUNICACOES LTDA / 02.954.620/0001-95, TBNET COMERCIO,
LOCACAO E ADMINISTRACAO LTDA / 09.430.014/0001-10, TBNET INFORMATICA LTDA [/
13.805.273/0001-55, TBONET - SERVICOS DE INFOORMATICA E COMUNIACOES LTDA - ME /
08.337.649/0001-04, TC CONECTA SERVICOS DE TELECOMUNICACOES E PROVEDORES LTDA - ME /
13.361.918/0001-08, TC PROVEDOR DE INTERNET LTDA ME / 06.860.022/0001-08, TCD PROCESSAMENTO
DE DADOS LTDA / 07.390.670/0001-00, TCE TELECOMUNICAC@ES E COMERCIO LTDA /
11.251.678/0001-63, TCF - TELECOMUNICACOES CAMPO FLORIDO EIRELI / 06.089.278/0001-63,
TCHETURBO PROVEDOR DE INTERNET LTDA / 13.358.980/0001-40, TCPNET-INFORMATICA E
COMUNICACAO MULTIMIDIA LTDA - ME / 18.281.769/0001-90, TCR - TELECOMUNICAC@ES DA CIDADE DO
RIO S/A / 06.931.222/0001-04, TDA TELECOMUNICACOES EIRELI - ME / 01.363.742/0001-44, TDF
PROVIDER SERVICOS EM INFORMATICA LTDA - ME / 00.550.952/0001-89, TDF SERVICOS DE
COMUNICACAO LTDA - ME / 08.837.483/0001-95, TDNET TELECOMUNICACOES LTDA /
23.472.594/0001-39, TEC NET PROVEDOR LTDA - ME / 03.828.257/0001-24, TEC PLUS TELECOMUNICAO
LTDA / 17.502.357/0001-70, TEC SOLUCTIONS TELECOMUNICACOES EIRELI / 02.465.738/0001-50, TEC
SYSTEM SISTEMAS ELETRONICOS LTDA / 14.234.909/0001-19, TECBUY TELECOMUNICACOES LTDA - ME /
10.709.091/0001-92, TECGEO PROJETOS E SERVICOS LTDA - ME / 10.632.752/0001-29, TECH HOUSE
SERVICOS DE COMUNlCACZ\O LTDA / 20.412.632/0001-70, TECH PIGNATON TELECOMUNlCACOES LTDA /
22.504.031/0001-12, TECH SEVEN TELECOM LTDA - ME / 05.754.251/0001-85, TECH TRONIC COMERCIO
DE APARELHOS DE COMUNICACAO LTDA / 23.428.479/0001-67, TECH WORLD - SOLUCOES EM INTERNET
LTDA - ME / 11.002.332/0001-21, TECH ZONE PROVEDOR DE INTERNET LTDA / 01.739.571/0001-05,
TECHDEC INFORMATICA S.A. / 27.743.305/0001-40, TECHFIBRA PROVEDOR DE INTERNET LTDA - ME /
07.242.701/0001-86, TECHINFO INFORMATICA LTDA ME / 08.638.186/0001-10, TECHMICRO COMERCIO E
ASSISTENCIA TECNICA LTDA / 13.375.823/0001-43, TECHNET COMUNICAO DE MULTIMIDIA LTDA - ME /
13.187.915/0001-08, TECHNET DE IPIRA LTDA - ME / 08.889.675/0001-45, TECH-NET LTDA /
12.747.178/0001-80, TECHNET NETWORKS LTDA - ME / 09.570.117/0001-85, TECHNICAL SOLUCOES EM
INFORMATICA LTDA / 20.638.865/0001-95, TECHNIK INTERNET LTDA / 12.112.414/0001-91, TECHNO
EMPREENDIMENTOS EM INFORMATICA LTDA / 20.346.818/0001-78, TECHNOLOGY SERVICOS DE
COMUNICACAO MULTIMIDIA LTDA - ME / 04.132.473/0001-01, TECHS INTERNET CORPORATIVA EIRELI /
15.166.363/0001-79, TECHS NET EIRELI - EPP / 00.981.458/0001-79, TECHS TECNOLOGIA EM HARDWARE
E SOFTWARE EIRELI / 16.826.677/0001-13, TECKLINK NET TELECOMUNICACC)ES EIRELI - EPP /
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09.190.766/0001-50, TECLENET TELECOMUNICACOES EIRELI / 07.621.454/0001-29, TECLENET
TELECOMUNICACOES LTDA ME / 09.049.228/0001-40, TECMIDIAWEB EIRELI / 07.054.341/0001-99,
TECNET PROVEDOR DE ACESSO AS REDES DE COMUNICACAO LTDA / 11.371.931/0001-12, TECNET
TELECOM EIRELI / 03.824.511/0001-16, TECNICA TELECOM E NETWORK LTDA ME / 08.117.082/0001-60,
TECNO-3T - SISTEMAS DE RASTREAMENTO E MONITORAMENTO LTDA. / 08.382.671/0001-76, TECNOASP
TECNOLOGIA E SERVICOS DE COMUNICACAO LTDA. / 24.441.577/0001-05, TECNOHELP NET SERVICOS DE
INFORMATICA LTDA - ME / 14.329.412/0001-84, TECNOLIFE WIFI COMUNICACOES EIRELI - ME /
04.853.898/0001-00, TECNOLOGIA IP LTDA / 16.914.411/0001-22, TECNOLOGIA TELECOM LTDA - ME /
13.484.151/0001-04, TECNONET SERVICOS PROVEDOR DE INTERNET LTDA / 13.010.130/0001-57,
TECNONET SINAL DE INTERNET LTDA - EPP / 06.936.240/0001-89, TECNOSERVER TELECOM EIRELI /
13.879.768/0001-29, TECNOSUL PROVEDOR DE INTERNET LTDA - ME / 09.165.783/0001-38,
TECNOWIRELESS ASSESSORIA E SOLUCOES EM REDES SEM FIO LTDA / 07.797.367/0001-27, TECSOFTNET
SOLUCOES EM INFORMATICA LTDA - ME / 07.327.529/0001-63, TECSOL EQUIPAMENTOS LTDA /
04.648.253/0001-27, TECWAVE TELECOMUNICACOES LTDA / 09.227.755/0001-06, TECWAYRIO SERVICOS
DE CONSULTORIA E TELECOMUNICACOES E COMERCIO DE EQUIPAMENTOS DE INFORMATICA LTDA /
11.354.182/0001-15, TEGON SNG TRANSMISSOES DE EVENTOS AO VIVO LTDA / 16.877.837/0001-53,
TEIXEIRA COMUNICACOES E INFORMATICA LTDA - ME / 32.200.588/0001-13, TEK TELECOM LTDA /
33.129.239/0001-15, Tekinet Telecom Servicos de Telecomunicacao Eireli / 22.310.527/0001-55, TEKNET
SERVICOS DE TELECOMUNICACOES LTDA - ME / 06.084.614/0001-85, TEL TELECOMUNICACOES LTDA. /
02.328.592/0001-09, TELASA CELULAR S.A. / 09.514.022/0001-44, TELAVIV COMUNICACOES LTDA /
27.390.934/0001-33, TELBE TELECOM VALINHOS LTDA. / 28.314.461/0001-58, TELCOM PROVEDOR DE
ACESSO LTDA - EPP / 29.709.036/0001-20, TELE FIBRAS INTERNET BANDA LARGA LTDA /
11.140.546/0001-64, TELE NEWS COMUNICACOES LTDA / 02.032.251/0001-83, TELE PERFORMANCE
TELECOMUNICACOES LTDA. / 11.501.508/0001-90, TELE RURAL COMERCIAL LTDA - ME /
18.134.770/0001-92, TELEART SERVICOS DE TELEFONIA & COMUNICACAO LTDA / 01.064.752/0001-89,
TELEBEL SERVICOS DE TELECONMUNICACOES LTDA - ME / 07.113.045/0001-11, TELEBIT
TELECOMUNICACOES E PARTICIPACOES LTDA. / 17.729.836/0001-24, TELEBRAS COPA S.A /
70.317.292/0001-76, TELECAB TELECOMUNICACOES LTDA / 02.338.114/0001-71, TELECEARA CELULAR
S.A. / 21.726.531/0001-36, TELECOM CASCAVEL LTDA - ME / 03.688.533/0001-04, TELECOM
CORDEIROPOLIS LTDA / 25.341.626/0001-92, TELECOM DIGIVIA TELECOMUNICACOES LTDA /
10.245.295/0001-10, TELECOM LEOPOLDINA LTDA / 26.392.299/0001-60, Telecom Mais Comercio e
Servicos de Telecomunicacoes Eireli / 13.185.367/0001-79, TELECOM PONTONET LTDA - ME /
31.595.494/0001-28, Telecom Provedores e Redes de Comunicacao Spe Ltda / 02.777.002/0001-17,
TELECOM SOUTH AMERICA S/A / 04.333.394/0001-50, TELECOMDADOS SERVICOS LTDA /
11.562.559/0001-21, TELECOMUNICACOES ALARCAO E FERNANDES LTDA - ME / 11.087.742/0001-12,
TELECOMUNICACOES BAHIANET LTDA / 00.336.701/0001-04, TELECOMUNICACOES BRASILEIRAS SA
TELEBRAS / 18.843.645/0001-51, TELECOMUNICACOES BRASILIA LTDA - ME / 00.232.639/0001-00,
TELECOMUNICACOES CURUPIRA LTDA / 26.745.979/0001-10, TELECOMUNICACOES JUPI LTDA - ME /
07.212.314/0001-05, TELECOMUNICACOES NETCORO LTDA - ME / 02.995.233/0001-05,
TELECOMUNICACOES NORDESTE LTDA. / 10.582.584/0001-04, TELECOMUNICACOES RIOGRANDENSE
LTDA / 09.223.089/0001-20, TELECOMUNICACOES S. GONCALVES LTDA - ME / 22.619.248/0001-78,
TELECONSULT TELECOMUNICACOES EIRELI / 28.951.317/0001-22, TELEDADOS SISTEMAS LTDA /
27.924.375/0001-02, TELEFONARNET TELECOMUNICACOES EIRELI / 02.558.157/0001-62, TELEFONICA
BRASIL S.A. / 04.581.115/0001-78, TELEFOTO COMERCIO E SERVICOS LTDA / 32.081.813/0001-40, TELEG
GLOBAL TELECOMUNICACOES EIRELI / 08.825.755/0001-37, TELEINFOR COMERCIO E SERVICOS LTDA - ME
/ 17.629.341/0001-23, TELEMAC TELECOMUNICACOES LTDA - ME / 33.000.118/0009-26, TELEMAR
NORTE LESTE S.A. - EM RECUPERACAO JUDICIAL / 33.000.118/0006-83, TELEMAR NORTE LESTE S.A. - EM
RECUPERACAO JUDICIAL / 33.000.118/0007-64, TELEMAR NORTE LESTE S.A. - EM RECUPERACAO
JUDICIAL / 33.000.118/0013-02, TELEMAR NORTE LESTE S.A. - EM RECUPERACAO JUDICIAL /
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33.000.118/0003-30, TELEMAR NORTE LESTE S.A. EM RECUPERACAO JUDICIAL / 33.000.118/0001-79,
TELEMAR NORTE LESTE S.A. EM RECUPERAGAO JUDICIAL / 33.000.118/0010-60, TELEMAR NORTE LESTE
S.A. EM RECUPERAGAO JUDICIAL / 33.000.118/0015-74, TELEMAR NORTE LESTE S.A. EM RECUPERAGAO
JUDICIAL / 33.000.118/0005-00, TELEMAR NORTE LESTE S.A- EM RECUPERACAO JUDICIAL /
33.000.118/0012-21, TELEMAR NORTE LESTE S.A.- EM RECUPERAGAO JUDICIAL / 33.000.118/0004-11,
TELEMAR NORTE LESTE S.A.- EM RECUPERAGAO JUDICIAL / 33.000.118/0016-55, TELEMAR NORTE LESTE
S.A.- EM RECUPERAGAO JUDICIAL / 33.000.118/0002-50, TELEMAR NORTE LESTE S.A.-EM RECUPERACAO
JUDICIAL / 33.000.118/0011-40, TELEMAR NORTE LESTE S.A-EM RECUPERAGCAO JUDICIAL /
33.000.118/0014-93, TELEMAR NORTE LESTE S/A EM RECUPERAGCAO JUDICIAL / 33.000.118/0008-45,
TELEMAR NORTE LESTE S/A. - EM RECUPERACAO JUDICIAL / 05.026.942/0001-62, TELEMIDIA SISTEMAS
DE TELECOMUNICAGAO LTDA / 11.795.772/0001-83, TELEMOS MULTIMIDIA LTDA ME /
23.324.281/0001-33, TELEMULTIPLA COMERCIO E SERVICOS LTDA - ME / 09.219.490/0001-96, TELENET
SERVICOS DE TELECOMUNICACOES LTDA - EPP / 08.623.815/0001-39, TELENOVO TELECOMUNICACOES
LTDA / 03.931.934/0001-35, TELEOESTE COMERCIO E SERVICOS LTDA / 02.368.412/0001-04, TELEPISA
CELULAR S.A. / 19.383.182/0001-55, TELEPROFIT INTERNET LTDA - EPP / 02.332.973/0001-53, TELERN
CELULAR S.A. / 05.671.856/0001-02, TELESAT SERVICOS DE TELECOMUNICACOES LTDA - ME /
14.183.902/0001-15, TELESERT TELECOMUNICACOES EIRELI / 02.242.370/0001-60, TELESERV S/A /
02.214.014/0001-33, TELESPAZIO BRASIL S/A / 01.655.694/0001-68, TELET S.A. / 06.138.195/0001-17,
TELETALK COMERCIO E SERVICOS EIRELI / 20.871.713/0001-38, TELETOTAL TELECOMUNICAGOES LTDA /
07.733.448/0001-63, TELETRADE TELECOM E SERVICOS PARA INTERNET LTDA-ME / 04.341.013/0001-85,
TELETRICA TECNOLOGIA LTDA - ME / 01.909.379/0001-10, TELETURBO SERVICOS TELECOMUNICAGOES
LTDA - ME / 10.675.603/0001-47, TELEUNO PROVEDOR LTDA / 07.205.614/0001-59, TELEVOIP
TELECOMUNICACOES LTDA ME / 07.625.852/0001-13, TELEXPERTS TELECOMUNICAGOES LTDA /
09.262.561/0001-33, TELGO TELECOMUNICACOES GOIAS LTDA / 13.037.432/0001-19, TELIAN DO BRASIL
TELECOMUNICACOES E INFORMATICA LTDA / 08.192.966/0001-80, TELIUM TELECOMUNICACOES LTDA -
ME / 07.272.054/0001-55, TELIUM TELECOMUNICACOES LTDA. / 10.485.319/0001-08, TELL TEC
COMERCIO E LOCACAO DE EQUIPAMENTOS LTDA. / 23.031.102/0001-70, TELLCHEAP TELEFONIA
CORPORATIVA LTDA / 31.577.509/0001-25, TELLCORP - TELECOMUNICACOES CORPORATIVAS LTDA. /
23.915.934/0001-59, TELLES TECNOLOGIA DA INFORMATICA EMPRESARIAL LTDA - ME /
07.350.260/0001-36, TELLFREE BRASIL TELEFONIA IP S.A. / 19.388.694/0001-04, TELLYNK TECNOLOGIA E
SERVICOS EIRELI - EPP / 28.037.937/0001-50, TELMAIS TELECOMUNICACOES EIRELI /
11.163.210/0001-17, TELMICRO -TELECOMUNICAGCOES & MICROINFORMATICA LTDA - ME /
09.391.706/0001-04, TELNET - SERVICOS EM TELECOMUNICAGOES LTDA - EPP / 11.177.068/0001-67,
TELNET SERVICOS E COMERCIO EM INFORMATICA LTDA. - ME / 06.936.516/0001-29, TELNET SISTEMAS E
COMUNICACOES - EIRELI / 02.322.271/0001-99, TELPA CELULAR S.A. / 08.543.831/0001-11, TELPOP
OPERADORA DE TELEFONIA POPULAR LTDA / 10.301.185/0001-28, TELSIM SERVICOS DE
TELECOMUNICACOES LTDA. ME / 73.442.360/0001-17, TELTEX TECNOLOGIA LTDA / 19.941.243/0001-52,
TELVEX TELECOMUNICAGOES E INFORMATICA LTDA - ME / 09.353.774/0001-70, TELVOIP SERVICOS DE
TELECOMUNICAGOES EIRELI / 25.080.903/0001-50, TELVOXX SOLUCOES TECNOLOGICAS LTDA /
10.933.714/0001-06, TEM SERVICOS DE TELEFONIA LTDA / 03.989.716/0001-51, TEN INTERNET LTDA /
32.847.938/0001-38, TENONET SERVICOS DE INTERNET EIRELI / 08.978.312/0001-86, TEOTONIO
SERVICOS DE INTERNET LTDA / 26.728.407/0001-23, TERA FIBER TELECOMUNICACOES LTDA - ME /
19.983.908/0001-90, TERA NETWORK TELECOMUNICACOES LTDA - ME / 16.995.978/0001-70, TERA
TELECOM EIRELI / 15.406.164/0001-90, TERA TELECOM LTDA - ME / 11.080.925/0001-06, TERABYTE
SERVICOS DE TELECOMUNICAGCOES EM BANDA LARGA LTDA -EPP / 11.879.135/0001-95, TERALINK
TELECOMUNICACOES EIRELI / 10.286.807/0001-96, TERANET COMUNICACOES MULTIMIDIA LTDA /
32.691.270/0001-82, TERAVIA INTERNET LTDA / 21.028.759/0001-52, TERAVOZ TELECOM
TELECOMUNICACOES LTDA - ME / 13.231.742/0001-70, TERCIO FELIPE LOURENCO PEREIRA - ME /
05.748.387/0001-82, TERCIO SILVERIO DE SOUSA / 13.317.297/0001-65, TEREZINHA DUARTE LIMA - ME /
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03.116.489/0001-50, TEREZINHA MATOS SA - ME / 46.961.967/0001-30, TERRA DA GENTE PRODUCOES E
EVENTOS LTDA / 08.379.152/0001-59, TERRACEL PROVEDOR DE INTERNET LTDA / 02.093.211/0001-41,
TESS S.A. / 07.159.053/0001-07, TESSI - TECNOLOGIA EM SEGURANCA E SISTEMAS DE INFORMACAO LTDA
- ME. / 15.152.560/0001-39, TEUTONET TELECOMUNICAGOES LTDA ME / 07.529.295/0001-37, TEX NET
SERVICOS DE COMUNICACAO EM INFORMATICA LTDA / 34.573.969/0001-73, TFB TELEFONIA E
COMUNICACAO EIRELI / 13.184.632/0001-02, TG COMUNICAGOES LTDA - ME / 24.116.236/0001-56,
TGVR WEBLINK TELECOM LTDA - ME / 08.656.846/0001-96, THADEU REZENDE MUNIZ /
34.130.505/0001-92, THAMIRES LARA DE SOUZA - SERVICOS DE TELECOMUNICACOES /
10.238.512/0001-44, THARDELY C F DE ALMEIDA / 33.391.499/0001-64, THAYSE PEREIRA BATISTA DE
MELO EIRELI / 10.758.444/0001-44, THEONET INFORMATICA LTDA ME / 23.207.793/0001-10, Thiago &
Vitoria Informdtica LTDA - ME / 24.796.494/0001-20, THIAGO APARECIDO SCARAMUZZA SANTANA /
08.831.186/0001-32, THIAGO BORSATO NAZZI - ME / 20.860.816/0001-00, THIAGO CANDIDO
PROVEDORES - ME / 14.722.305/0001-11, THIAGO CARVALHO FERNANDES - ME / 25.155.661/0001-17,
THIAGO CORREA DE SOUZA / 29.043.115/0001-45, THIAGO DE LIMA SOARES / 11.430.227/0001-93,
THIAGO DE OLIVEIRA - ME / 19.862.851/0001-71, THIAGO HIGOR GOMES MESQUITA - ME /
21.292.561/0001-81, THIAGO PAIVA NASCIMENTO - COMUNICACOES / 16.683.197/0001-40, THIAGO
VESSONI / 09.240.780/0001-11, THIEL & DA ROSA LTDA - ME / 03.523.564/0001-05, THIELKE & CIA LTDA /
23.215.987/0001-67, THIS CENTER INFORMATICA EIRELI / 24.336.600/0001-93, THM TECNOLOGIA NET
LTDA / 05.324.495/0001-28, THOMAS INFORMATICA LTDA ME / 09.633.382/0001-65, THS PROVIDER SR -
SERVICOS DE COMUNICACAO MULTIMIDIA - EIRELI / 31.576.935/0001-44, THT INFORMATICA E INTERNET
EIRELI / 18.991.458/0001-15, THUNDER TECNOLOGIA LTDA - ME / 04.475.718/0001-95, TI SPARKLE
BRASIL TELECOMUNICAGOES LTDA. / 16.558.917/0001-46, TI.NET SERVICOS DE COMUNICACAO E
MULTIMIDIA EIRELI / 17.324.812/0001-95, TIAGO CAIRES PEREIRA & CIA LTDA - ME / 08.152.321/0001-13,
TIAGO COINASKI / 17.106.775/0001-49, TIAGO DE BRITO COSTA TECNOLOGIA - ME / 21.388.217/0001-90,
TIAGO FARIAS DE LISBOA ME - ME / 20.796.707/0001-63, TIAGO MARTINS DAMASCENO /
23.892.936/0001-70, TIAGO NELSON DE LIRA - EPP / 20.298.827/0001-30, TIAGO OLIVEIRA DE SOUSA
PROVEDOR DE INTERNET - ME / 22.307.653/0001-50, TIAGO R MARQUES TELECOMUNICACOES -ME /
32.122.377/0001-00, TIAGO RAFAEL PAULETTI / 21.783.353/0001-85, TIAGO RODRIGUES ALVES DA SILVA /
11.815.462/0001-83, TIAGO SILVA PROVEDORES ME / 02.421.421/0001-11, TIM S/A /
02.332.397/0019-73, TIM SUL S.A. / 02.332.397/0020-07, TIM SUL S.A. / 27.137.147/0001-84, TIME NET
TELECOMUNICACOES LTDA - ME / 08.777.867/0001-60, TINAS TELECOMUNICACOES, INFORMATICA E
INTERNET LTDA - ME / 55.740.013/0001-99, TI-PIRA DIGITAL SERVICOS DE COMUNICACAO LTDA /
09.093.813/0001-48, TITANIA COMERCIO E SERVICOS DE TECNOLOGIA DA INFORMACAO LTDA /
23.025.087/0001-57, TIVIA SOLUCOES INTELIGENTES LTDA / 17.375.017/0001-26, TIX
TELECOMUNICACOES LTDA / 26.949.083/0001-53, TIXEN SERVICOS DE TELECOMUNICACOES LTDA - EPP /
21.229.558/0001-13, TIXPERTS INFORMATICA LTDA / 04.551.447/0001-00, TKNET TELECOM LTDA /
10.379.608/0001-22, TKS RADIOCOMUNICACAO LTDA / 34.003.323/0001-50, TL7 SERVICOS DE
TELECOMUNICACAO LTDA / 11.766.217/0001-23, TLC SERVICOS EM TELECOMUNICACOES LTDA - ME /
05.352.366/0001-43, T-LESTE TELECOMUNICAGOES LESTE DE SAO PAULO LTDA / 67.726.505/0001-09, TM
SOLUTIONS - TECNOLOGIA DA INFORMACAO LTDA. / 10.227.328/0001-07, TM TECNOLOGIA DA
COMUNICACAO LTDA / 10.670.426/0001-06, TMC - TECNOLOGIA EM TELECOMUNICACOES LTDA /
09.354.516/0001-09, TMK NET TELECOMUNICACOES LTDA - ME / 07.932.881/0001-28, TO NO GIGA
EMPREENDIMENTOS LTDA / 12.147.300/0001-87, TOEBE & BORTOLI LTDA - ME / 09.537.386/0001-40,
TOLEDO FIBRA TELECOMUNICACOES LTDA / 27.355.368/0001-29, Toledo Telecom Ltda /
21.924.070/0001-06, TOMAZ DA LUZ DE CASTRO FILHO / 07.560.503/0001-60, TONON & CASTELLUCCIO
LTDA / 10.227.389/0001-66, TOOLSNET TELECOMUNICACOES LTDA - ME / 08.634.790/0001-79,
TOOLSOFT TECNOLOGIA LTDA / 26.198.692/0001-18, TOP 37 ESTACOES E REDES DE TELECOMUNICACOES
LTDA - ME / 06.272.370/0001-64, TOP CONNECT TECNOLOGIA LTDA - ME / 02.689.457/0001-80, TOP
INFORMATICA RIO DAS PEDRAS LTDA. ME. / 21.877.280/0001-90, TOP INFORMATICA TELECON LTDA - ME
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/ 18.332.261/0001-74, TOP LAN INFORMATICA LTDA - ME / 08.958.002/0001-08, TOP LINE
TELECOMUNICACOES LTDA / 12.678.417/0001-97, TOP LINK INFORMATICA LTDA - ME /
14.373.116/0001-80, TOP MASTER TELECOM LTDA / 01.962.924/0001-31, TOP MICRO TECNOLOGIA DA
INFORMAGAO LTDA / 11.812.715/0001-65, TOP NET BRASIL SERVICOS DE TELECOMUNICAGOES LTDA /
31.826.899/0001-20, TOP NET FIBRA TELECOM EIRELI / 28.227.773/0001-24, TOP NET MAIS LTDA /
27.449.331/0001-60, TOP NET SERVICOS DE PROVEDOR LTDA - ME / 19.104.484/0001-47, TOP NET
SERVICOS LTDA - ME / 19.150.464/0001-02, TOP NET TELECOMUNICAGOES EIRELI - ME /
28.029.299/0001-26, TOP ON SERVICOS DE MULTIMIDIA LTDA / 28.143.965/0001-52, TOP PROVEDORES
DE INTERNET & TELECOMUNICACOES LTDA - ME / 01.702.755/0001-09, TOP VISION SISTEMAS DE
SEGURANCA LTDA / 12.058.144/0001-88, TOP WEB TELECOM LTDA / 28.516.134/0001-89, Topanet
Telecomunicacao Eireli / 28.385.484/0001-53, TOPENET SERVICOS DE TELECOMUNICACAO LTDA /
21.754.815/0001-36, TOPETEX TELECOM LTDA / 19.907.075/0001-89, TOPLINK INTERNET E SERVICOS DE
INFORMATICA LTDA - ME / 04.849.638/0001-52, TOPMEGA INTERNET E INFORMATICA LTDA - ME /
27.346.640/0001-04, TOPNET - SERVICOS DE TELECOMUNICACAO E MULTIMIDIA - EIRELI - ME /
20.887.298/0001-00, TOPNET TELECOM LTDA - ME / 19.458.684/0001-06, TOPNET TELECOM SERVICOS
LTDA - ME / 25.011.936/0001-49, TOPNET TELECOMUNICACOES EIRELI / 24.625.950/0001-70, TOPNET-MS
LTDA - ME / 15.070.244/0001-18, TOPPNET SERVICOS LTDA - EPP / 09.122.830/0001-66, TOPSAPP
SOLUCOES EM TELECOMUNICACOES E REDES AVANCADAS LTDA ME / 10.501.209/0001-92, TOQUE
TELECOMUNICACOES LTDA-ME / 22.529.574/0001-94, TORRE DAS ANTENAS COMERCIO E SERVICOS
TECNICOS LTDA - ME / 01.977.989/0001-50, TORREFERR TELECOMUNICACOES LTDA - ME /
02.327.415/0001-08, TORRES & ANSELMI LTDA / 13.996.291/0001-61, TORRES & CORREIA LTDA ME /
12.559.071/0001-08, TORRES ALVES E BRANDAO LTDA / 21.989.020/0001-07, TORRES NET LTDA - ME /
12.938.430/0001-38, TORRES SOARES TELECOMUNICACOES LTDA / 11.044.164/0001-37, TOTAL CROSSING
COMUNICAGOES LTDA / 19.287.728/0001-74, TOTAL FIBRA TELECOMUNICACOES EIRELI - ME /
10.812.976/0001-12, TOTAL NET PROVEDOR DE INTERNET LTDA / 06.850.461/0001-30, TOTAL
TECNOLOGIA SERVICOS E COMERCIO LTDA / 20.919.790/0001-10, TOTAL VOICE TELECOM LTDA - ME /
04.986.507/0001-17, TOTALITY TELECOMUNICACOES & CONSULTORIA LTDA - ME / 21.425.508/0001-01,
TOTALL NET LTDA - ME / 05.093.043/0001-82, TOTONI SUPORTE E SOLUCOES LTDA / 13.196.925/0001-00,
TOTUS TELECOMUNICACOES LTDA / 08.968.150/0001-03, TR DREAM PECAS E SERVICOS DE INFORMATICA
LTDA - ME / 22.915.355/0001-43, TR SERVICOS DE TELECOMUNICAGOES LTDA / 22.444.713/0001-87,
TR3SNET TELECOM LTDA - ME / 09.637.271/0001-27, TRACECOM SOLUCOES EM TI INFRAESTRUTURA E
TELECOMUNICACOES LTDA / 10.565.651/0001-82, TRACKSNET SERVICO DE TELECOMUNICAGOES EIRELI /
02.460.469/0001-39, TRACOA LINUX AP PROVEDOR DE INTERNET LTDA / 21.557.625/0001-29, TRANSAT
TELECOMUNICACOES VIA SATELITE EIRELI / 11.602.492/0001-01, TRANSAT TRANSMISSAO DE EVENTOS
LTDA / 73.453.409/0001-37, TRANSCEIVER SISTEMAS DE COMUNICACAO LTDA / 04.367.756/0001-24,
TRANSCOM SISTEMA DE COMUNICACAO LTDA / 22.104.449/0001-32, TRANSDADOS TELECOM LTDA - ME
/ 02.868.267/0001-20, TRANSIT DO BRASIL S.A. / 11.751.164/0001-77, TRANSLINK SNG
TELECOMUNICACOES LTDA / 09.623.451/0001-50, TRANSTEL TELECOMUNICACOES E SISTEMAS LTDA /
05.054.250/0001-28, TRC TELECOM LTDA / 07.336.088/0001-66, TREE FIBERNET VALENS
TELECOMUNICAGOES LTDA / 01.551.198/0001-64, TREE SAT EQUIPAMENTOS ELETRONICOS LTDA /
23.793.377/0001-40, TREE TECNOLOGIA E TELECOM LTDA / 11.444.406/0001-80, TREND COMERCIO,
SERVICOS E INFORMATICA LTDA - EPP / 25.025.759/0001-50, TRENDSYS LTDA - ME / 08.644.824/0001-06,
TRES MARIAS NET LTDA / 04.226.511/0001-87, TRES PONTAS INTERNET LTDA / 11.759.638/0001-27, TRF
INCORPORADORA E LOTEADORA LTDA / 07.236.167/0001-03, TRl TELECOM LTDA - EPP /
14.009.378/0001-60, TRIADE TELECOM E ENERGIA LTDA - ME / 17.863.483/0001-50, TRIANGULO NET
MULTIMIDIA E TELECOMUNICACOES EIRELI / 01.718.808/0001-71, TRIANON SISTEMA DE COMUNICACAO
LTDA. / 14.795.493/0001-08, TRIBONET COMERCIAL DE EQUIPAMENTOS E SUPRIMENTOS DE
INFORMATICA LTDA / 22.409.560/0001-37, TRIC TELECOM EIRELI EPP / 08.593.660/0001-35, TRINDADE &
CALDAS LTDA ME / 27.774.665/0001-09, TRINDADE WEB SERVICO DE INTERNET E COMUNICACAO
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MULTIMIDIA EIRELI / 10.905.358/0001-17, TRINIDAD TECNOLOGIA LTDA - ME / 31.448.031/0001-33, TRIP
SERVICOS DE TELECOMUNICACOES EIRELI / 09.455.280/0001-05, Trip Tecnologia Ltda /
14.560.613/0001-98, TRISTATE TECNOLOGIA E TELECOMUNICAGOES LTDA - ME / 28.917.436/0001-69,
TRIUNFO SOLUCOES EM CONECTIVIDADE LTDA - ME / 08.468.479/0001-05, TRIXNET SERVICOS DE
TELEINFORMATICA LTDA / 15.636.268/0001-91, TRN TELECOMUNICACOES DO BRASIL EIRELI - ME /
09.042.131/0001-06, TROPICALNET TELECOM EIRELI / 12.997.143/0001-07, TROPICO TELECOM
COMERCIO E SERVICOS LTDA / 27.755.427/0002-37, TRUCKS COMERCIO E TECNOLOGIA DE
RASTREADORES E COMUNICACOES LTDA / 21.633.899/0001-50, TRUE NETWORKS TELECOMUNICAGCOES
LTDA. / 10.780.152/0001-08, TS TECNOLOGIA E SISTEMAS EM REDES LTDA / 31.150.034/0001-96, TSCM
NET ANGRA TELECOMUNICACOES EIRELI / 15.354.402/0001-61, TSCM NET BRASIL TELECOMUNICAGOES
LTDA - ME / 10.859.987/0001-58, TSS SOFTWARE LTDA / 28.321.322/0001-51, TSUBAKI NETWORK
TORRES COMUNICACAO LTDA / 28.782.041/0001-04, TTINET TELECOMUNICACOES LTDA /
07.775.840/0001-75, TUBARON TECNOLOGIAS LTDA - ME / 28.958.182/0001-27, TUDDO INTERNET LTDA /
22.694.355/0001-60, TUDONLINE COMERCIO E SERVICOS LTDA - ME / 06.098.143/0001-64, TULIO XAVIER
coLuccl - ME / 12.238.443/0001-02, TULIUS SILVESTER CARVALHO DE MORAIS - ME /
10.411.827/0001-41, TUNTS SOLUCOES EM TECNOLOGIA LTDA / 17.292.187/0001-47, TURBINADO
TELECOM LTDA - ME / 03.609.677/0001-10, TURBINET TELECOM LTDA / 11.929.839/0001-25, TURBO 10
TELECOMUNICAGOES LTDA / 11.229.142/0001-41, TURBO BSB - TECNOLOGIA EM REDES LTDA /
08.268.073/0001-70, TURBO LINE COMUNICACOES LTDA / 10.448.590/0001-73, TURBO LOGNET
TELECOM LTDA / 08.312.481/0001-82, TURBO MAX TELECOMUNICACOES LTDA / 04.009.757/0001-05,
TURBO NET COMUNICACAO E INFORMATICA LTDA - ME / 13.577.219/0001-08, TURBO NET
TELECOMUNICAGCAO LTDA ME / 08.874.991/0001-43, TURBO TELECOM PROVEDOR DE ACESSO A
INTERNET LTDA - ME / 14.400.516/0001-38, TURBOMAIS NETWORKS TELECOMUNICAGOES LTDA /
26.607.823/0001-73, TURBONET - INTERNET BANDA LARGA LTDA - ME / 13.942.547/0001-58, TURBONET
ASSESSORIA E CONSULTORIA EM TELECOM LTDA - ME / 12.223.805/0001-83, TURBONET INFO E TELECOM
LTDA / 14.201.962/0001-13, TURBONET LTDA - ME / 22.539.870/0001-76, TURBONET PROVEDOR DE
INTERNET, SERVICOS E COMERCIO LTDA / 08.348.699/0001-97, TURBONET PROVEDOR LTDA ME /
25.072.959/0001-63, TURBONET TECNOLOGICA LTDA - ME / 14.696.847/0001-67, TURBONET TELECOM
LTDA - ME / 10.602.192/0001-60, TURBONET TELECOMUNICAGCOES LTDA-ME / 18.165.426/0001-60,
TURBONET WIFI LTDA / 28.526.393/0001-90, TURBONET.NETWORK LTDA - ME / 10.918.507/0001-82,
TURBONETT TELECOMUNICAGOES LTDA. / 05.857.777/0001-90, TURBOSP INTERNET PROVIDER LTDA - ME
/ 13.169.301/0001-95, TURBOVIP TELECOM LTDA / 17.833.398/0001-40, TURKEY NET TECNOLOGIA EM
INTERNET, SEGURANCA E TELEFONIA LTDA ME / 12.368.194/0001-61, TUTASME NET EIRELI /
07.652.235/0001-07, TUX NET - SERVICOS DE INFORMATICA EIRELI / 08.325.674/0001-78, TV A CABO SAO
BENTO LTDA. / 65.030.132/0001-01, TV ALPHAVILLE SISTEMA DE TELEVISAO POR ASSINATURA LTDA. /
82.554.437/0001-31, TV BARIGUI LTDA / 83.601.690/0001-61, TV BARRIGA VERDE SA /
02.205.613/0001-90, TV CABO CENTRO-MINAS SERVICOS LTDA. / 53.308.540/0001-01, TV CABO DE
PRESIDENTE VENCESLAU EIRELI / 57.321.499/0001-56, TV CABO DE SANTO ANASTACIO LTDA. /
00.699.284/0002-37, TV CABO SAO PAULO LTDA / 00.699.284/0001-56, TV CABO SAO PAULO LTDA. /
04.115.925/0001-39, TV SP2 COMUNICAGOES LTDA. / 32.113.383/0001-09, TVA NET TELECOM LTDA - ME
/ 58.981.622/0001-28, TVAC-TV ANTENA COMUNITARIA LTDA / 54.703.996/0001-20, TVC DE ASSIS EIRELI
/ 80.613.409/0001-12, TVC DO PARANA DISTRIBUIGAO DE SINAIS DE TELEVISAO LTDA. /
61.500.088/0001-03, TVC OESTE PAULISTA LTDA / 23.967.653/0001-40, TVC SERVICOS DE COMUNICACAO
LTDA - ME / 05.794.997/0001-12, TVC TUPA EIRELI / 34.596.821/0001-54, TVF INTERNET RAPIDA LTDA /
19.358.909/0001-44, TVN ARANTES PIMENTEL EIRELI / 07.335.723/0001-90, TVN NACIONAL TELECOM
LTDA / 07.153.856/0001-46, TVNET CABOFRIENSE PROCESSAMENTO DE DADOS LTDA ME /
32.386.480/0001-67, TW TELECOM ITIQUIRA LTDA / 12.220.742/0001-01, TW TELECOM JACIARA EIRELI /
29.667.178/0001-72, TW TELECOM JUSCIMEIRA LTDA / 26.191.737/0001-22, TW TELECOM
RONDONOPOLIS LTDA / 26.578.190/0001-12, TWF NET PROVEDOR DE INTERNET EIRELI /
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09.349.751/0001-92, TWINTURBO SERVICOS DE TELECOMUNICACOES LTDA / 13.247.121/0001-84,
TWISTER NET COMERCIO E SERVICOS LTDA ME / 01.784.403/0001-31, TWISTER SOFT NET LTDA /
02.065.816/0001-29, TWS TELECOM WORLD SYSTEMS LTDA / 23.323.113/0001-23, TW-SOLUTIONS
TELECOMUNICACOES LTDA / 14.066.829/0001-00, TX WEB TELECOM LTDA - ME / 04.667.117/0001-84,
TXFIBER TELECOM EIRELI / 05.816.938/0001-06, TXVISION DO BRASIL TELECOMUNICACOES LTDA /
12.475.282/0001-62, TYRONE G. DE SOUSA - ME / 19.376.223/0001-86, T-ZERO TELEFONIA BASE ZERO
LTDA / 27.180.615/0001-01, U. M. R. DA S. DAMASCENO EIRELI - ME / 13.035.177/0001-75, UAI
COMERCIO DIGITAL EIRELI - EPP / 12.083.907/0001-40, UAI LINK LTDA / 13.492.839/0001-36, UAI NET
SERVICOS DE COMUNICACGAO MULTIMIDIA LTDA - ME / 05.287.506/0001-47, UAl TELECOM
COMUNICACAO MULTIMIDIA LTDA / 10.897.229/0001-24, UAICOM INTERNET LTDA /
10.812.861/0001-28, UAU TELECOM TELECOMUNICACOES LTDA - ME / 03.282.512/0001-86, UAUBR -
PROVEDOR DE ACESSO A INTERNET LTDA - ME / 13.256.947/0001-00, UBA CONECT TELECOM LTDA /
10.885.451/0001-07, UBANNETWORK SERVICOS DE COMUNICAGCAO LTDA. - ME / 23.992.412/0001-50,
UBBINET PROVEDOR DE SERVICOS DE INTERNET LTDA / 17.335.047/0001-09, UBER LINK TELECOM LTDA /
14.222.882/0001-44, UBIRACI DE MELO AZEVEDO FILHO - ME / 04.690.628/0001-17, UBIRATA PROVEDOR
DE INTERNET LTDA - ME / 23.632.725/0001-06, UBMEX DATA CENTER E TELECOMUNICACOES LTDA /
34.263.516/0001-40, UBYGIGA TELECOM LTDA / 15.434.629/0001-17, UC TELECOM EIRELI /
09.368.430/0001-35, UCAN TRANSMISSAO DIGITAL LTDA / 34.562.112/0001-58, UD TECNOLOGIA S.A. /
13.985.479/0001-04, UESLEY SILVA CORREA - ME / 30.262.518/0001-64, UFO TELECOM COMUNICACAO
DE MULTIMIDIA EIRELI / 12.458.616/0001-90, UILSON FERNANDO DE OLIVEIRA ROSA - ME /
14.204.709/0001-13, ULTRA CONECT COMUNICACAO LTDA / 28.582.282/0001-00, ULTRA FIBER INTERNET
LTDA / 19.577.755/0001-81, ULTRA NET SERVICOS EM INTERNET LTDA - EPP / 12.959.632/0001-66, ULTRA
TECNOLOGIA PROVEDOR DE INTERNET LTDA ME / 17.959.170/0001-09, ULTRA TI INFORMATICA LTDA. /
12.338.449/0001-43, ULTRABIT INFORMATICA LTDA - ME / 12.498.092/0001-60, ULTRACEU LTDA - ME /
01.907.811/0001-33, ULTRACOM TELECOMUNICACOES LTDA - EPP / 22.322.809/0001-72,
ULTRACONEXAO TELECOM LTDA / 28.912.986/0001-95, ULTRACONNECT PROVEDOR DE INTERNET LTDA /
11.425.289/0001-07, ULTRAFIBRA COMERCIO E SERVICO LTDA / 30.797.996/0001-79, ULTRAFIBRA NET
REPRESENTACOES TELECOM EIRELI / 15.512.076/0001-73, ULTRAFIBRA TELECOMUNICACOES LTDA /
08.694.731/0001-96, ULTRANET - CONSULTORIA E SOLUGCOES DE INTERNET LTDA - ME /
15.502.386/0001-07, ULTRANET SCM - COMUNICACAO MULTIMIDIA LTDA. / 08.371.514/0001-65,
ULTRANET SERVICOS DE INTERNET LTDA. / 12.264.538/0001-92, ULTRANET SERVICOS INTERNET LTDA -
ME / 29.896.371/0001-85, ULTRANET TELECOM EIRELI / 09.425.735/0001-31, ULTRANET
TELECOMUNICACOES LTDA / 05.826.514/0001-14, ULTRARADIO SERVICOS DE INFORMATICA LTDA - ME /
07.153.326/0001-06, ULTRAWAVE TELECOMUNICACOES LTDA / 18.514.944/0001-42, ULTRAWEB
TELECOMUNICACOES LTDA / 13.839.757/0001-15, UN TELECOMUNICAGOES LTDA - ME /
32.200.501/0001-08, UNA TELECOMUNICACOES LTDA. / 07.144.204/0001-45, UNDERCORP TELECOM
LTDA - ME / 03.449.952/0001-85, UNFER & SILVA LTDA / 14.361.096/0001-28, UNI TELECOM SERVICOS DE
TELECOMUNICACOES  EIRELI /  10.883.434/0001-30, UNI  TELECOMUNICACOES LTDA /
25.311.882/0001-37, UNIAO DIGITAL TELECOMUNICACOES LTDA - ME / 24.956.873/0001-30, UNIAO
INTERNET SERVICOS EM TELECOMUNICACOES LTDA / 16.959.086/0001-14, UNIAO NETWORKS TELECOM
LTDA - ME / 14.016.698/0001-48, UNIC SERVICOS DE TELECOMUNICAGOES LTDA / 05.958.690/0001-00,
UNICEL DO BRASIL TELECOMUNICAGOES LTDA. / 05.362.940/0001-44, UNICOM DO BRASIL COMERCIO E
SERVICOS DE TELECOMUNICACOES LTDA - ME / 18.424.652/0001-19, UNICON TELECOM LTDA /
21.584.489/0001-66, UNICORN TECNOLOGIA E AUTOMACAO EIRELI / 08.837.315/0001-08, UNIDASNET
COMUNICAGOES LTDA / 14.591.014/0001-31, UNIDOS TECNOLOGIA DE REDES EIRELI /
02.255.187/0001-08, UNIFIQUE TELECOMUNICACOES S/A / 09.524.476/0001-04, UNILINK DO BRASIL
PROVEDOR DE ACESSO A INTERNET LTDA / 27.094.811/0001-55, UNILINK PROVEDOR LTDA /
10.610.849/0001-30, UNILINK TELECOM EIRELI / 16.596.956/0001-38, UNIMAX TELECOM COMERCIO E
SERVICOS DE TELECOMUNICAGAO LTDA - ME / 24.268.722/0001-90, UNINET TELECOM E INFORMATICA
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LTDA / 02.261.854/0009-04, UNINTER EDUCACIONAL S/A / 28.049.832/0001-11, UNIPONTE PROVEDOR
DE INTERNET LTDA / 26.384.648/0001-00, UNIPOR TELECOM LTDA - ME / 10.667.276/0001-81, UNIT
STATES CONECTION REDES DE INTERNET LTDA - ME / 21.840.709/0001-75, UNITECTELECOM SISTEMA DE
TELEFONIA EIRELI - EPP / 02.443.368/0001-50, UNITEL COMERCIO DE EQUIPAMENTOS DE
TELECOMUNICACOES LTDA / 26.957.262/0001-32, UNITY NETWORK TELECOMUNICACOES LTDA - ME /
03.197.023/0001-26, UNIVERSAL TELECOM S.A. / 05.738.884/0001-08, UNIVERSO DIGITAL
TELECOMUNICACOES LTDA-ME / 11.014.260/0001-32, UNIVERSO INTERNET EIRELI / 32.197.732/0001-00,
UNIVERSO NET COMUNICACAO MULTIMIDIA EIRELI / 17.559.372/0001-55, UNIVERSO ONLINE LTDA - ME /
13.049.421/0001-59, UNIVERSO SERVICOS DE TELECOMUNICAGOES LTDA / 16.649.429/0001-44,
UNIVERSO TECNOLOGIA LTDA - ME / 07.239.959/0001-23, UNIVERSOSAT SERVICOS DE
TELECOMUNICAGOES LTDA / 07.426.469/0001-36, UNIX INFORMATICA LTDA. / 26.415.103/0001-06, UNIX
NET TELECOMUNICACOES LTDA - ME / 12.152.867/0001-41, UNO TELECOM LTDA / 17.916.493/0001-07,
UNOLINK TELECOM LTDA-ME / 26.719.073/0001-21, Uon Network Ltda / 11.040.418/0001-49, UOSLEY A
DA S AMORIM INFORMATICA - ME / 30.881.936/0001-30, UP BYTES SERVICOS DE COMUNICACAO LTDA /
20.619.345/0001-35, UP CABLE SERVICOS DE INTERNET E INFORMATICA LTDA - ME / 35.069.524/0001-13,
UP CONECT PROVEDOR LTDA / 29.033.532/0001-07, UP DOWN TELECOM EIRELI / 11.312.193/0001-32,
UP LINE MULTIMIDIA LTDA - ME / 12.102.882/0001-85, UP LINK TELECOMUNICACOES LTDA - ME /
29.804.181/0001-90, UP NET SERVICOS DE COMUNICACAO MULTIMIDIA LTDA / 24.889.599/0001-24, UP
NET TECNOLOGIA DE REDES LTDA - ME / 10.274.771/0001-20, UP NET TELECOMUNICACOES LTDA /
24.730.463/0001-77, UP PROVEDORES DE INTERNET LTDA - ME / 34.426.816/0001-01, UP SERVICOS DE
COMUNICACAO & SOLUCAO DIGITAL EIRELI / 21.227.233/0001-00, UP SOLUCOES EM TECNOLOGIA -
EIRELI - ME / 07.447.706/0001-45, UP SOLUTIONS ORGANIZAGAO DE EVENTOS LTDA - EPP /
10.547.755/0001-64, UP TELECOM E SERVICOS DE MULTIMIDIA E COMERCIO LTDA / 23.080.341/0001-10,
UP TELECOM LTDA / 23.088.825/0001-05, UP TELECOMUNICACOES DO BRASIL EIRELI /
23.009.204/0001-99, UPI TELECOM LTDA - ME / 03.564.916/0001-62, UPIX NETWORKS DO BRASIL
CONSULTORIA EM TELECOMUNICACOES LTDA / 12.810.028/0001-73, UPLINE NETWORK SERVICOS LTDA /
08.693.157/0001-51, UPLINK INTERNET LTDA / 28.836.063/0001-00, UPLINK TELECOM SERVICOS DE
TELECOMUNICACOES LTDA - ME / 25.011.639/0001-01, UPLINK TELECOMUNICACOES DO BRASIL EIRELI /
26.416.140/0001-39, UPNET LTDA - ME / 19.870.044/0001-09, UPNET PROVEDOR DE ACESSO E
TELECOMUNICAGOES LTDA - ME / 31.230.040/0001-53, UPNET SOLUCOES E TECNOLOGIA EIRELI /
23.866.988/0001-71, UPNET TECNOLOGIA & INFORMACAO LTDA - ME / 08.077.111/0001-08, UPNET
TELECOM LTDA / 18.827.631/0001-44, UPNET TELECOMUNICACOES EIRELI / 30.798.083/0001-77, UPNETS
TELECOMUNICACOES EIRELI / 24.327.004/0001-47, UPVC INTERNET CONQUISTA LTDA - ME /
21.749.108/0001-51, URANOX SERVICOS DE TECNOLOGIA EIRELI - ME / 09.403.813/0001-05, URB
TELECOM LTDA - ME / 02.192.959/0001-00, URBANA TELECOMUNICACOES LTDA / 21.993.595/0001-01,
URL TELECOM LTDA - ME / 10.744.507/0001-03, URSICH CONSULTORIA EM INFORMATICA LTDA - EPP /
06.243.107/0001-47, URSOFT SOLUCOES EM INTERNET LTDA - EPP / 09.317.931/0001-92, URSULINA
APARECIDA LIMA IASSUNIK / 20.452.378/0001-33, URUCUINET TELECOM E INFORMATICA LTDA - ME /
19.511.493/0001-52, URUPESNET PROVEDOR DE ACESSO A INTERNET LTDA - ME / 07.710.691/0001-66,
USB TECNOK - MANUTENCAO E INSTALACAO DE COMPUTADORES LTDA / 26.212.742/0001-74, USBINF
INFORMATICA LTDA - ME / 09.540.627/0001-00, USE TELECOMUNICAGOES LTDA / 01.412.262/0001-26,
USONET INTERNET TECNOLOGIC EIRELI / 13.907.732/0001-01, USUAL TELECOM LTDA /
13.829.793/0001-06, UTIL PROVEDOR DE INTERNET LTDA - ME - ME / 08.679.282/0001-07, UTINGA
ELETRO INFORMATICA COMERCIAL LTDA - ME / 14.168.920/0001-28, UTOPIANET INFORMATICA E
TELECOMUNICAGOES LTDA / 12.105.570/0001-25, UWBR VOX TELECOMUNICACOES S/A /
18.473.954/0001-87, UZCOM ELETRONICA & TELECOMUNICACOES LTDA / 11.767.980/0001-79, UZzY
TELECOM COMERCIO DE EQUIPAMENTO DE INFORMATICA E SERVICOS DE COMUNICAGOES EIRELI /
21.505.258/0001-10, V & R TELECOM LTDA - EPP / 16.748.135/0001-70, V + NET INFORMATICA LTDA ME /
30.590.944/0001-27, V C DE CARVALHO TELECOMUNICACOES / 27.967.261/0001-31, V L C DE MACEDO

125 of 136 02/07/2021 17:43



SEI/ANATEL - 5864225 - Ato https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento cons...

TELECOMUNICACOES - ME / 17.847.524/0001-15, V L DE DEUS OLIVEIRA - ME / 11.207.793/0001-30, VM
P TELECOMUNICACOES LTDA / 29.462.883/0001-33, V OLIVEIRA COSTA / 28.068.305/0001-54, V R
RIBEIRO - ME / 25.043.390/0001-08, V R TELECOM LTDA - ME / 27.882.441/0001-10, V V BARRETO
CERQUEIRA / 07.195.930/0001-97, V. A. L. A. - COMUNICACAO LTDA / 14.629.890/0001-00, V.
COMASSETTO E CIA LTDA - ME / 18.656.970/0001-05, V. G. R. DE SOUZA TELECOM. E ALUGUEL DE EQUIP.
- ME / 17.766.200/0001-52, V. GRAZIOLI & CIA LTDA - ME / 31.457.517/0001-38, V. M. DE ARAUJO /
08.841.051/0001-58, V. M. DE MELO - INFORMATICA / 13.568.556/0001-20, V. MACOSKI & CIA LTDA /
09.625.663/0001-76, V. MONTORO & CIA LTDA / 17.115.199/0001-04, V. P. DOS SANTOS MELO - EPP /
03.837.339/0001-35, V. R. DE CARVALHO - ME / 07.298.281/0001-50, V.B - TELECOMUNICACOES LTDA /
05.194.086/0001-54, V.B DOS SANTOS SERVICOS DE TELECOMUNICACC)ES LTDA - ME /
03.689.745/0001-06, V.B.C. TELECOM MULTIMIDIA VIA SATELITE EIRELI / 09.437.907/0001-97, V1
TELECOMUNICACOES E INFORMATICA LTDA / 29.882.463/0001-06, V2A SOLUCOES DE SERVICOS EM
TELECOMUNICACOES EIRELI / 10.653.480/0001-43, V2NET COMERCIO E SERVICOS DE INTERNET LTDA /
07.703.612/0001-90, V8 BRASIL PROTECOES EIRELI - ME / 11.872.359/0001-75, VA MULTIMIDIA LTDA -
EPP / 22.937.662/0001-25, VADER LOBO DE ARAUJO - ME / 03.783.760/0001-00, VAGNER ROMAN
MOREIRA - ME / 13.197.278/0001-42, VAINET TECNOLOGIA LTDA ME / 23.121.293/0001-60, VAITELECOM
LTDA - ME / 26.839.448/0001-97, VALDAIR MARTINS 17024792850 / 18.671.929/0001-08, VALDEC
ANTUNES SANTOS BAHIA - ME / 12.009.366/0001-00, VALDEMIR DAMIAO PEIXOTO /
08.035.655/0001-07, VALDEMIR DE SANTANA ROLIM - ME / 24.696.471/0001-44, VALDERIO DA
CONCEICAO OLIVEIRA ALMEIDA / 07.343.117/0001-17, VALDIJANIO VIEIRA DA SILVA EIRELI - ME /
12.849.794/0001-41, VALDINE P. DE AMORIM - ME / 13.245.929/0001-22, VALDIR DEMORI-ME /
02.315.313/0001-64, VALDIR RIBEIRO TELECOMUNICACOES ME / 23.131.313/0001-84, VALDIR SANTANA /
19.750.552/0001-45, VALDONIR FERREIRA RODRIGUES & CIA LTDA / 13.509.323/0001-57, VALE & VALE
TELECOMUNICACOES LTDA - ME / 07.017.934/0001-85, VALE DO RIBEIRA INTERNET LTDA - ME /
12.859.000/0001-20, VALE FIBRA TELECOM SERVICOS DE TELECOMUNICACAO LTDA. [/
15.252.973/0001-95, VALE MAGASIN COMERCIO E SERVICOS DE INFORMATICA EIRELI /
13.201.214/0001-78, VALE NETSHOP LTDA- ME. / 11.714.921/0001-32, VALE TELECOM E INFORMATICA
LTDA - ME / 32.143.335/0001-55, VALE TELECOM E TECNOLOGIA LTDA. / 28.174.328/0001-43, VALE
TELECOM EIRELI / 27.326.615/0001-69, VALE TELECOM INTERNET LTDA - ME / 16.620.216/0001-90, VALE
VERDE TECNOLOGIA INTEGRADA LTDA - ME / 27.764.857/0001-34, VALE VERDE TELECOMUNICACOES
LTDA - ME / 05.529.349/0001-39, VALENCANET INFORMATICA E TELECOMUNICACOES LTDA M.E. /
11.553.923/0001-97, VALEONLINE PROVEDOR DE INTERNET E SERVICOS LTDA / 31.083.065/0001-71,
VALERIA NET COMUNICACAO LTDA / 26.564.612/0001-09, VALLENET PROVEDOR E SERVICOS DE
INFORMATICA LTDA. - ME / 30.785.157/0001-30, VALMIR GARCIA SOARES / 77.617.363/0001-03, VALMIR
JORGE VOISKI - ME / 07.093.613/0001-60, VALMIR LOPES DE SOUZA / 03.480.901/0001-16, VALORIZE
DIGITAL ASSESSORIA EM TECNOLOGIA EIRELI / 02.503.568/0001-50, VALPANET INFORMATICA LTDA - ME /
06.651.887/0001-64, VALTEMIR JOSE FRIGHETTO - ME / 06.914.850/0001-81, VALTENES CLAUDINO
RESENDE / 19.543.194/0001-08, VALTENIR BEZERRA COSTA - ME / 28.039.128/0001-88, VALTER SANTOS
MATA DE JESUS - ME / 31.619.635/0001-03, VAMOS INTERNET TELECOM LTDA / 20.665.123/0001-59,
VAMOSNET TELECOMUNICACOES LTDA / 08.846.328/0001-35, VANDERLAN DA SILVA MACHADO - ME /
18.935.806/0001-37, Vanderlei Alves Costa - - ME / 11.072.400/0001-29, VANDERLEIA ROSA
DEAMBROSIO EIRELI / 24.168.083/0001-90, VANDERLEYA ALVES COINETE - ME / 17.624.571/0001-08,
VANDILSON COSME DA CRUZ - ME / 23.866.744/0001-99, VANDRE ALEXSANDRO FERST EIRELI - ME /
09.579.027/0001-55, VANER DE FIGUEIREDO RIBEIRO / 20.984.255/0001-43, VANESSA O. DE LIMA - ME /
14.565.123/0001-84, VANESSA SILVA FERREIRA - ME / 18.311.072/0001-15, VANGUARDA
TELECOMUNICACOES LTDA - ME / 11.503.358/0001-53, VANIA C. DA SILVA EIRELI - ME /
11.968.895/0001-79, VANILCE PAES DE ARRUDA COTTA / 19.380.390/0001-09, VANILTON RIBEIRO SILVA &
CIA LTDA - ME / 10.201.482/0001-00, VANTE PROVEDOR DE INTERNET LTDA / 13.805.303/0001-23, VAPT
SOLUCCNJES TECNOLOGICAS LTDA / 09.022.127/0001-86, VARGAS, RIOS & CIA LTDA / 10.171.347/0001-50,
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VASTELECOM E INFORMATICA LTDA - ME / 08.709.153/0001-14, VB TELECOM PSI E TELECOMUNICACOES
LTDA / 06.063.852/0001-04, VBR ALARMES E INTERNET LTDA - ME / 14.307.628/0001-49, VBS
TECNOLOGIA EIRELI / 24.417.454/0001-20, VC INTERNETT TECNOLOGIA E TELECOMUNICACOES LTDA /
07.628.309/0001-70, VC TECNOLOGIA LTDA / 04.173.596/0001-82, VCG GIRARDI INFORMATICA LTDA ME
/ 07.888.091/0001-92, VCNET PROVEDORA DE INTERNET LTDA-EPP / 08.362.677/0001-81, VCNETWORK
SOLUCOES TECNOLOGICAS LTDA. - ME / 05.905.432/0001-65, VCONNECT TELECOM LTDA /
05.886.785/0001-65, VDS TECNOLOGIA EM INFORMATICA LTDA - EPP / 26.453.309/0001-20, VDSCONECT
EIRELI / 41.249.921/0001-70, VECTRA CONSULTORIA E SERVICOS LTDA / 26.476.204/0001-97, VEFRA
TELECOMUNICACOES LTDA - ME / 10.501.017/0001-86, VEGAS TELECOM INFORMATICA LTDA - ME /
08.962.734/0001-63, VELBRAS - PROVEDOR DE ACESSO AS REDES DE COMUNICACOES LTDA /
31.427.745/0001-65, VELLNET PROVEDORA DE INTERNET BB LTDA. / 33.106.058/0001-73, VELLO
SERVICOS DE TELECOMUNICACOES LTDA / 28.277.691/0001-94, VELLOX TELECOM SERVICOS DE
COMUNICACAO LTDA / 34.992.661/0001-62, VELLOZNET COMERCIO DE INFORMATICA E
TELECOMUNICACOES EIRELI / 13.227.571/0001-05, VELLUZ COMUNICACAO MULTIMIDIA LTDA /
31.057.507/0001-05, VELOCE INTERNET BANDA LARGA LTDA / 10.391.632/0001-87, VELOCITY SERVICOS
DE COMUNICAGAO LTDA / 24.513.378/0001-57, VELOCITYNET TELECOM EIRELI - EPP /
13.406.873/0001-40, VELOMAX TECNOLOGIA EIRELI / 12.621.414/0001-17, VELOO TELECOM LTDA /
08.059.661/0001-02, VELOO TELECOMUNICACOES EIRELI / 17.654.767/0001-37, VELOSONET SERVICOS
DE COMUNICACAO MULTIMIDIA EIRELI / 10.275.431/0001-14, VELOSTER TELECOM EIRELI /
07.994.084/0001-75, VELOTURBO SERVICOS DE INTERNET LTDA. / 21.867.992/0001-29, VELOWEB
INTERNET & INFORMATICA EIRELI / 24.465.892/0001-64, VELOX MULTIMIDIA LTDA - ME /
16.726.252/0001-32, VELOX NETWORK TECNOLOGIA LTDA - ME / 29.112.460/0001-93, VELOXNET
INTERNET DE ALTA VELOCIDADE LTDA / 23.015.541/0001-99, VELOXTER TELECOMUNICACOES LTDA - ME /
23.459.776/0001-70, VELOZ TELECOM LTDA - ME / 19.808.020/0001-11, VELOZNET SERVICOS E
COMUNICACOES LTDA - ME / 23.923.273/0001-03, VELOZONE TELECOM EIRELI / 05.127.711/0001-45,
VELP TECNOLOGIA LTDA / 19.957.389/0001-96, VELPRO TELECOMUNICACOES EIRELI /
07.877.926/0001-09, VELSIS SISTEMAS E TECNOLOGIA VIARIA LTDA. / 04.339.066/0001-61, VELUS
SERVICOS DE COMUNICAGOES LTDA / 31.908.747/0001-76, VEM PRA UNO PROVEDOR DE INTERNET LTDA
/ 26.288.861/0001-00, VEM TELECOMUNICACOES DO BRASIL EIRELI - ME / 09.035.546/0001-52, VENON
CONNECT EIRELI - ME / 20.871.897/0001-36, VENONNET PROVEDOR DE INTERNET LTDA - ME /
08.919.791/0001-60, VENTO SUL COMERCIO DE EQUIPAMENTOS DE INFORMATICA LTDA /
11.746.645/0001-94, VEP TELECOM LTDA - ME / 06.120.473/0001-09, VER TV COMUNICACOES LTDA /
10.281.284/0001-95, VERAO COMUNICACOES LTDA / 18.509.467/0001-27, VERDANTE SERVICOS DE
TELECOMUNICACOES LTDA - ME / 33.764.568/0001-38, VERDE FIBRA EIRELI / 09.543.129/0001-10, VERDE
TELECOMUNICACOES LTDA. / 07.601.386/0001-36, VERDENET PROVEDOR DE INTERNET EIRELI /
12.093.061/0001-20, VERDENET TELECOMUNICACOES LTDA / 24.196.467/0001-17, VERDI MINAS
SOLUCOES EIRELI / 31.748.174/0001-60, Vero S.A. / 22.268.020/0001-80, VERSTEN TECNOLOGIA E
NEGOCIOS LTDA - ME / 30.767.448/0001-04, VERSY TELECOMUNICACOES EIRELI / 20.168.567/0001-89,
VERTEAM COMERCIO E SERVICOS EIRELI / 32.304.206/0001-00, VERTIX EQUIPAMENTOS E SERVICOS DE
AUDIO LTDA / 40.874.273/0001-80, VESCNET PROVEDORES DO BRASIL LTDA-EPP / 34.639.269/0001-34,
VESFONE TELECOMUNICACOES LTDA / 11.743.904/0001-23, VETT - VIA EXPRESS TECNOLOGIA E
TELECOMUNICACOES LTDA - ME / 07.943.415/0001-48, VEX TELECOM SERVICOS DE TELECOMUNICAGAO
LTDA - ME / 11.500.145/0001-78, VEXNET TELECON INFORMATICA LTDA / 32.438.990/0001-30, VEXTEL
SERVICOS DE TELECOMUNICACOES LTDA / 22.107.292/0001-07, VG NET - ENGENHARIA DE TELECOM
LTDA / 25.298.143/0001-52, VG WEB INTERNET E TELECOM LTDA - ME / 21.062.552/0001-02, VGI
TELECOMUNICAGOES LTDA - ME / 18.497.042/0001-45, VGM MONTEIRO - ME / 07.929.894/0001-48, VGP
INTERNET LTDA / 17.639.889/0001-54, VGRNET INFORMATICA LTDA -ME / 12.664.949/0001-75, VGS
TELECOMUNICAGOES EIRELI - EPP / 00.530.341/0001-79, VH INFORMATICA LTDA / 24.178.466/0001-40,
VHN TELECOM - EIRELI / 08.171.876/0001-02, VIA BAND TELECOMUNICACAO LTDA - ME /
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25.140.710/0001-48, VIA BRASIL NETWORK EIRELI - EPP / 10.322.577/0001-73, VIA CAST SOLUCOES EM
TELECOMUNICAGOES LTDA - ME / 34.549.659/0001-13, VIA DIRETA TELECOMUNICACOES VIA SATELITE E
INTERNET LTDA - EPP / 02.088.221/0001-99, VIA DUPLA DISTRIBUIDORA LTDA / 08.949.388/0001-83, VIA
FIBRA INTERNET BANDA LARGA EIRELI / 14.370.959/0001-23, VIA FIBRA NET TELECOM LTDA /
28.221.239/0001-00, VIA INTERNET TELECOMUNICACOES LTDA - ME / 15.120.762/0001-07, VIA J NETO
TELECOMUNICAGOES LTDA - ME / 21.329.635/0001-07, VIA LINK CATANDUVA SOLUCOES DE INTERNET
LTDA - EPP / 26.061.943/0001-18, VIA LINK REDES & TELECOMUNICACOES LTDA - ME /
23.474.251/0001-03, VIA NET INFORMATICA LTDA - ME / 08.321.422/0001-70, VIA NET PROVEDOR DE
ACESSO LTDA / 27.870.020/0001-70, VIA NET TELECOMUNICACOES LTDA / 00.334.973/0001-67, VIA
NOVA TELECOMUNICACOES LTDA / 06.165.134/0001-49, VIA ONDAS INTERNET LTDA ME /
27.417.037/0001-76, VIA ONDAS TELECOMUNICACOES LTDA - ME / 09.504.574/0001-71, VIA PC
COMERCIO E SERVICOS DE INFORMATICA LTDA - ME / 11.204.011/0001-00, VIA PERSONAL TECNOLOGIA,
INFORMCAO E COMUNICAGAO EIRELI / 07.817.244/0001-00, VIA RADIO DOURADOS INFORMATICA LTDA -
ME / 13.774.582/0001-05, VIA SAT BRASIL S/A / 07.008.572/0001-66, VIA SATELITE COMUNICACOES
LTDA. / 18.870.715/0001-60, VIA SUL PROVEDOR DE ACESSO A INTERNET LTDA - ME /
09.254.150/0001-04, VIA SUL TELECOMUNICAGOES LTDA ME / 01.116.942/0001-00, VIA TELECOM S/A -
Massa Falida / 03.453.979/0001-41, VIA TELECOMUNICACOES LTDA / 05.125.699/0001-30, VIABOL
TELECOM EIRELI / 11.676.056/0001-87, VIACEL SERVICOS E TELECOMUNICACOES EIRELI /
00.511.880/0001-60, VIACOM INFORMATICA LTDA / 06.172.384/0001-06, VIACOM NEXT GENERATION
COMUNICACAO LTDA / 18.333.561/0001-78, VIACONNECT PROVEDOR DE INTERNET BANDA LARGA LTDA
/ 05.509.060/0001-58, VIAFAST PROVEDOR DE INTERNET LTDA ME / 12.538.334/0001-00, VIAFIBRA
TELECOMUNICACOES LTDA / 01.797.175/0001-34, VIALINK INFORMATICA LTDA / 09.572.269/0001-17,
VIANA & VIANA COMUNICACAO LTDA - ME / 27.446.393/0001-18, VIANET CAPITAO ENEAS EIRELI - ME /
05.994.986/0001-86, VIANET GRAO MOGOL EIRELI - ME / 22.687.873/0001-57, VIANET GUARACIAMA
EIRELI - ME / 08.798.109/0001-28, VIANET INFORMATICA EIRELI - ME / 12.046.522/0001-03, VIANET LTDA
/ 05.884.946/0001-81, VIANET TELECOMUNICACOES E INTERNET LTDA / 23.531.086/0001-84, Vianet
Telecomunicacoes Ltda / 11.186.462/0001-61, VIANETT PROVEDOR DE INTERNET EIRELI - ME /
09.311.582/0001-00, VIANNA MEHL SERVICOS DE TELECOMUNICACAO VOIP LTDA - ME /
23.018.521/0001-71, VIANORTE EIRELI - ME / 26.853.539/0001-87, VIAON INTERNET EIRELI /
07.010.673/0001-71, VIAPLUS SERVICOS DE VALOR ADICIONADO LTDA / 11.158.918/0001-80, VIAR
TELECOM EIRELI / 22.087.507/0001-67, VIARAPIDA TELECOMUNICAGOES LTDA - ME /
27.001.440/0001-10, VIASAT BRASIL SERVICOS DE COMUNICACOES LTDA / 11.290.677/0001-28,
VIASATDIGITAL TELECOM LTDA / 10.266.004/0001-70, VIATEC COMERCIO E SERVICOS DE TECNOLOGIA
LTDA / 09.199.730/0001-38, VIATEC SERVICOS E COMUNICAGOES LTDA ME / 10.356.869/0001-27, VIATEC
TELECOMUNICACOES EIRELI / 17.225.891/0001-87, VIAVELOZ REDES LTDA - ME / 10.864.699/0001-91,
VIAVETORIAL TELECOMUNICAGOES LTDA / 07.785.887/0001-10, VIAWEB BRASIL INFORMATICA LTDA - ME
/ 10.541.632/0001-16, VIAWEBRS TELECOMUNICACOES LTDA / 18.016.662/0001-15, VIBE INTERNET
PROVEDOR DE TELECOMUNICACOES LTDA / 13.481.749/0001-40, VICENTE JULIANO MATOS DE
CARVALHO ME / 18.919.956/0001-57, VICNET TELECOM EIRELI / 10.591.506/0001-76, VICONTEC
TECNOLOGIA INTERNET E REDES LTDA / 30.423.086/0001-26, VICTOR DONIZETTI DOMINGUES DO
AMARAL / 15.514.765/0001-17, VICTOR GOMES DE BRITO PROVEDOR / 22.778.801/0001-15, VICTOR
IGOR DE LIMA ANDRADE - ME / 31.521.352/0001-16, VICTOR NOGUEIRA DE AMORIM /
14.522.795/0001-02, VICTOR.NET TELECOMUNICAGCAO LTDA / 13.497.397/0001-10, VICTORIA &
FRANCESCHINI LTDA / 20.009.915/0001-75, VIDA TELECON PROVEDOR DE ACESSO A INTERNET LTDA - ME
/ 18.368.069/0001-38, VIDATEL SERVICOS CONVERGENTES EM TELECOMUNICACOES LTDA - EPP /
63.356.042/0001-80, VIDEOMAR REDE NORDESTE S/A / 26.278.396/0001-27, VIDIGAL ON LINE
PROVEDORES DE INTERNET LTDA / 11.415.297/0001-72, VIEGAS INFORMATICA E TELECOMUNICACAO
LTDA / 13.109.114/0001-16, VIEIRA & ANDRADE LTDA ME / 10.739.739/0001-73, VIEIRA & LARA LTDA -
ME / 02.072.246/0001-02, VIEIRA & SALMIM LTDA - ME / 10.902.446/0001-65, VIEIRA E RETECHESKI LTDA
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/ 21.075.273/0001-75, VILA LINK TELECOMUNICACOES EIRELI / 31.062.025/0001-43, VILACONECTA
SOLUCOES EM TECNOLOGIA LTDA / 10.355.601/0001-70, VILANET TELECOMUNICAGCAO SERVICOS E
REPARO DE FORTALEZA LTDA / 17.490.218/0001-74, VILANET TELECOMUNICACOES LTDA - ME /
09.434.852/0001-61, VILAVNET SOLUCOES EM INFORMATICA LTDA-ME / 17.168.985/0001-61, VILELA
COMERCIO VAREJISTA DE EQUIPAMENTOS de INFORMATICA LTDA - ME / 34.406.608/0001-32, VILLAGE
CONECTA TELECOM LTDA / 24.187.714/0001-19, VILMAR ALVES PEREIRA / 11.269.968/0001-34, VILSON
DALMORA JUNIOR - ME / 22.801.918/0001-72, VINHEDOS INTERNET EIRELI / 15.163.431/0001-46,
VINICIUS DE OLIVEIRA MOTA / 10.467.360/0001-51, VINNI.NET TELECOM LTDA ME / 13.330.765/0001-31,
VIP BR TELECOM EIRELI - ME / 18.982.644/0001-98, VIP BY NET TELECOMUNICAGCOES LTDA /
29.741.637/0001-10, VIP EXPRESS TELECOM LTDA. / 36.646.924/0001-07, VIP INTERNET
TELECOMUNICAGOES LTDA / 35.805.468/0001-38, Vip Net Ltda / 25.408.231/0001-60, VIP NET
PROVEDOR DE INTERNET LTDA - ME / 12.221.009/0001-01, VIP NET PROVEDOR DE SERVICOS DE
INTERNET LTDA / 14.046.476/0001-78, VIP NET TECNOLOGIA LTDA - ME / 19.104.383/0001-76, VIP RIO
TELECOMUNICAGOES LTDA - EPP / 09.457.528/0001-69, VIP SERVICOS DE TELECOMUNICACOES LTDA - ME
/ 29.881.717/0001-71, VIP TELECOM GLOBAL LTDA / 28.883.804/0001-03, VIP TELECOM INTERNET
BANDA LARGA EIRELI / 29.986.856/0001-60, VIP TELECOM SUL LTDA / 30.904.323/0001-70, VIPFIBER
TELECOM LTDA / 10.849.283/0001-02, VIPMAXX - INTERNET LTDA / 08.080.629/0001-09, VIPNET -
TELECOMUNICAGAO E INFORMATICA LTDA - ME / 08.885.393/0001-70, VIPNET BAIXADA
TELECOMUNICACOES E INFORMATICA LTDA / 05.805.349/0001-14, VIPREDE TELECOMUNICACOES LTDA /
02.365.386/0001-60, VIPTURBO COMERCIO & SERVICOS DE INFORMATICA LTDA / 05.965.724/0001-93,
VIPVOIP  WIMAX NETWORK TELECOMUNICACOES LTDA / 26.579.043/0001-67, VIPWAN
TELECOMUNICACOES LTDA - ME / 06.128.103/0001-18, VIPWAY TELECOMUNICAGOES LTDA /
13.892.589/0001-21, VIRGIN MOBILE TELECOMUNICACOES LTDA. / 23.562.781/0001-03, VIRLLEN ARAUJO
OST EIRELI - ME / 05.439.562/0001-50, VIRTEX TELECOM EIRELI / 22.995.400/0001-17, VIRTUA MAX
COMUNICACAO LTDA - ME / 07.906.330/0001-90, VIRTUA SERVICOS DE COMUNICACAO MULTIMIDIA E
COMERCIO LTDA / 13.132.450/0001-80, VIRTUAL CONECT LTDA - ME / 07.832.765/0001-37, VIRTUAL
CONSULTORIA EM TECNOLOGIA DA INFORMACAO LTDA / 14.411.624/0001-06, VIRTUAL INFORMATICA E
INTERNET LTDA ME / 25.336.220/0001-11, VIRTUAL MEGANETSERVIGOS DE INTERNET E COMUNICAGAO
LTDA / 26.153.838/0001-09, VIRTUAL NET BRASIL LTDA / 08.945.002/0001-65, VIRTUAL NET COMERCIO E
SERVICOS LTDA / 17.721.874/0001-30, VIRTUAL NET PIRACICABA INFORMATICA LTDA. - ME /
11.819.188/0001-10, VIRTUAL NET SERVICOS DE INFORMATICA LTDA ME / 10.607.290/0001-90, VIRTUAL
NET TELECOMUNICACOES E SERVICOS LTDA / 11.879.656/0001-42, VIRTUAL NET TELECOMUNICAGOES
LTDA / 12.029.589/0001-30, VIRTUAL SLICE PROVEDOR DE ACESSO A |INTERNET LTDA /
05.125.915/0001-47, VIRTUAL TELECOM EIRELI / 08.407.644/0001-00, VIRTUAL TELECOM LTDA /
09.214.464/0001-75, VIRTUALCITY COMERCIO E SERVICOS DE TELECOMUNICACAO E INFORMATICA LTDA
/ 08.928.934/0001-08, VIRTUALI SOLUCOES EM TELECOMUNICACAO EIRELI / 23.263.646/0001-67,
VIRTUALINS SERVICOS DE COMUNICACAO MULTIMIDIA LTDA - EPP / 10.702.044/0001-17, VIRTUALIS
PROVEDOR DE TELECOMUNICACOES EIRELI / 17.529.667/0001-89, Virtualnet Provedores LTDA ME /
34.446.436/0001-20, VIRTUALNET TELECOMUNICACOES LTDA / 30.936.748/0001-61, VIRTUS SERVICOS
DE COMUNICACOES EIRELI / 05.555.435/0001-16, VISADA PROVEDOR DE INTERNET LTDA - ME /
11.251.334/0001-54, VISALINK SERVICOS DE COMUNICAGAO LTDA / 07.113.626/0001-53, VISAO
COMUNICAGOES LTDA / 21.614.120/0001-59, VISAO NET SERVICOS DE COMUNICACAO LTDA - ME /
31.301.655/0001-23, VISAO NET SERVICOS DE COMUNICACAO MULTIMIDIA L TDA / 36.098.868/0001-13,
VISAONET TELECOMUNICACOES LTDA / 11.350.008/0001-02, VISION CONNECT TELECOMUNICACOES
LTDA / 10.438.515/0001-21, VISION INFORNET EIRELI - ME / 04.030.489/0001-03, VISION NET
TELECOMUNICACAO LTDA / 30.108.571/0001-05, VISION ON LINE TELECOM LTDA / 18.455.638/0001-82,
VISION TELECOM E INFORMATICA EIRELI - ME / 30.620.581/0001-25, VISION TELECOM SERVICOS DE
COMUNICACAO MULTIMIDIA EIRELI / 13.944.554/0001-99, VISIONA TECNOLOGIA ESPACIAL S.A. /
18.836.858/0001-56, VISPENA TELECOM LTDA / 34.250.586/0001-64, VISSOTTO & HARTMANN SERVICOS
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DE COMUNICACAO MULTIMIDIA LTDA / 09.815.460/0001-42, VISTA T.I. LTDA / 11.065.832/0001-02, VISTA
TELECOM LTDA / 03.278.507/0001-08, VISTAMAR SERVICOS TECNICOS E COMERCIO DE EQUIPAMENTOS
DE INFORMATICA LTDA / 06.863.739/0001-03, VISUAL LINK COMUNICAC@ES MULTIMIDIA LTDA - ME /
07.393.485/0001-70, VISUALNET TELECOMUNICACGES LTDA / 08.096.637/0001-35, VISUALPHONE
SERVICOS DE COMUNICACAO MULTIMIDIA LTDA / 03.282.128/0001-83, VITEL V3 TELECOMUNICACOES
LTDA / 05.010.478/0001-16, VITHA TECNOLOGIA DA INFORMACAO LTDA / 26.312.606/0001-56, VITOR
TELECOMUNICACOES EIRELI - EPP / 08.507.748/0001-97, VITORIA PROVEDORA DE INTERNET LTDA /
02.418.083/0001-69, VITORIA TELECOM LTDA / 08.415.377/0001-13, VITORINO NET LTDA /
15.799.411/0001-66, VITORYA BRASIL TELECOM LTDA - ME / 21.262.786/0001-95, VITWORK
COMUNICACAO LTDA / 13.170.516/0001-26, VIUNET PROVIMENTO DE ACESSO A INTERNET LTDA - ME /
23.766.576/0001-60, VIVA CONNECTION TELECOMUNICACOES LTDA ME / 10.903.116/0001-94, VIVA LINK
INTERNET LTDA / 12.695.351/0001-43, VIVA NET LTDA ME / 21.543.966/0001-45, VIVA NETWORKS LTDA -
ME / 21.369.679/0001-60, VIVA SERVICOS DE COMUNICACAO LTDA - ME / 23.049.480/0001-80, VIVA
TECNOLOGIA TELECOM LTDA - ME / 11.001.854/0001-09, VIVA TELECOMUNICACOES LTDA - ME /
11.416.729/0001-60, VIVANET INFORMATICA LTDA / 31.862.939/0001-99, VIVAON ACESSO A INTERNET E
MONITORAMENTO EIRELI / 10.529.831/0001-09, VIVAS NETWORK LTDA ME / 26.853.392/0001-25, VIVAT
NETWORK LTDA - EPP / 10.600.665/0001-90, VIVEIROS E SOARES TELECOM LTDA / 13.153.198/0001-95,
VIVIANE DE OLIVEIRA ORECHIO - ME / 28.274.072/0001-46, VIXCEL TECNOLOGIA LTDA - ME /
31.301.636/0001-05, VIXNET TELECOM SERVICOS DE COMUNICACAO LTDA / 25.130.298/0001-85, VL7
TELECOM EIRELI / 08.832.398/0001-34, VLC INTERNET E SERVICOS LTDA ME / 33.189.772/0001-72,
VLMTELECOM COMUNICACAO LTDA / 34.410.920/0001-08, VLNT PROVEDORA DE INTERNET IBITINGA
LTDA / 26.241.787/0001-77, VM NET TELECOM EIRELI / 04.889.001/0001-90, VM PROVEDORA DE
INTERNET LTDA-ME / 14.609.353/0001-06, VMAX TELECOM LTDA / 07.685.452/0001-01, Vmax-Net
Telecomunicac¢des do Brasil Ltda - EPP / 28.704.051/0001-13, VMC COMUNICACAO MULTIMIDIA LTDA /
07.417.073/0001-22, VMNET COMERCIO E SERVICO DE INFORMATICA LTDA ME / 13.481.715/0001-55,
VMNO COMUNICAC@ES DO BRASIL S.A. / 14.841.815/0001-08, VN TELECOM PROVEDORES DE ACESSO A
REDES DE COMUNICACOES EIRELI EPP / 24.194.505/0001-00, VNT FIBRA TELECOMUNICAC()ES EIRELI /
23.935.237/0001-60, VOA TELECOMUNICACOES EIRELI - EPP / 10.766.182/0001-60, VOANET
TELECOMUNICACOES LTDA / 06.301.110/0001-70, VOAX TELECOM SERVICOS LTDA / 07.656.757/0001-87,
VOCE TELECOMUNICACOES LTDA / 12.338.891/0001-70, VOE SOLUC@ES EM FIBRA EIRELI [/
19.945.702/0001-76, VOEX TELECOM LTDA / 05.872.814/0001-30, VOGEL SOLUCOES EM
TELECOMUNICACOES E INFORMATICA S.A. / 13.820.203/0001-76, VOGGA COMUNICACOES LTDA - ME /
19.161.522/0001-01, VOICECORP TELECOMUNICACOES LTDA / 10.301.846/0001-15, VOICETEL
TELECOMUNICACOES S.A. / 15.229.611/0001-83, VOINER CORSINI MARTINS - ME / 10.997.843/0001-68,
VOIPLINKTRONIC COMUNICACAO IP LTDA / 06.012.825/0001-02, VOITEL TELECOMUNICACOES LTDA. /
25.353.420/0001-82, VOLKO TELECOM DO BRASIL LTDA / 14.740.282/0001-78, VOLNEI DIEDRICH & CIA
LTDA / 07.086.942/0001-83, VOLPATO SERVICOS LTDA - ME / 08.058.367/0001-78, VOLPE & LIMA LTDA /
10.543.936/0001-12, VOLT TELECOM SERVICOS DE TELECOMUNICACOES LTDA / 15.803.597/0001-80,
VOLTEC SERVICOS DE AUTOMACAO TELECOMUNICACAO E EMPREENDIMENTOS LTDA - ME /
18.432.841/0001-33, VOLTSNET PROVEDOR COMERCIO E SERVICO LTDA ME / 28.546.678/0001-93,
VOLUY TELECOM EIRELI / 07.239.238/0001-13, VONEX TELECOMUNICACOES LTDA / 23.455.799/0001-06,
VOOB TELECOM LTDA - EPP / 24.882.699/0001-29, VORTEX SERVICOS LTDA / 79.526.612/0001-72,
VORTHEX TECHNOLOGY LTDA ME / 16.940.805/0001-55, VORUS TELECOMUNICACOES LTDA - EPP /
30.844.083/0001-66, VOU COMUNICACOES EIRELI / 28.845.836/0001-06, VOUE EIRELI /
05.938.418/0001-68, VOX 11 TELECOMUNICACOES LTDA ME / 16.786.391/0001-51, VOXTEL ENGENHARIA
LTDA - EPP / 05.806.653/0001-86, VOXVISION TECNOLOGIA EM INTERNET LTDA - EPP /
09.009.857/0001-47, VOXX TELECOM LTDA - ME / 30.233.232/0001-50, VOY TELECOM EIRELI /
24.962.049/0001-93, VPM SERVICOS DE COMUNICACAO MULTIMIDIA EIRELI - ME / 05.558.391/0001-88,
VR INTERNET TELECOMUNICACOES LTDA-ME / 34.309.677/0001-28, VR PROVEDOR DE INTERNET LTDA /
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21.458.520/0001-12, VS TELECOMUNICACOES LTDA - ME / 28.277.512/0001-19, VSA
TELECOMUNICACOES LTDA / 05.915.278/0001-02, VSAT - TELECOMUNICACOES LTDA - ME /
29.055.516/0001-15, VSISTEM TELECOM LTDA / 09.521.936/0001-32, VSLINK COMUNICACAO E
MULTIMIDIA LTDA - ME / 08.970.970/0001-21, VSP INFORMATICA LTDA - ME / 12.130.538/0001-08, VSW
TELECOM LTDA - ME / 11.543.332/0001-39, VSX NETWORKS EIRELI - EPP / 10.250.790/0001-17, VTECH
TECHNOLOGY CENTER DO BRASIL LTDA / 12.675.417/0001-33, VTEK TELECOM LTDA - ME /
05.501.178/0001-30, VUPT PROVEDORA DE INTERNET LTDA ME / 15.107.769/0001-80, VURT
TECNOLOGIA E SERVICOS LTDA / 19.188.633/0001-01, VWS NET TELECOMUNICAGAO LTDA - ME /
19.816.467/0001-32, W A DE MOURA COMUNICACAO / 13.558.875/0001-55, W A SILVA DE PAULA /
12.119.399/0001-03, W B DE ANDRADE TELECOMUNICAGOES E INFORMATICA / 13.668.490/0001-40, W B
JUNIOR TELECOMUNICACOES EIRELI-ME / 22.247.205/0001-09, W C CAMPELO SOUZA EIRELI /
17.453.049/0001-00, W C DA SILVA GOMES - ME / 22.800.441/0001-00, W C DA SILVA SERVICOS DE
INTERNET - ME / 22.789.825/0001-70, W C DOS SANTOS TELECOMUNICACOES - ME /
11.389.016/0001-54, W CONNECT INFORMATICA E TELECOMUNICAGCOES LTDA - ME /
10.609.688/0001-65, W DA CRUZ SOARES - ME / 27.258.311/0001-01, W DA S PAIXAO /
14.149.129/0001-70, W E C SERVICOS DE COMUNICAGAO MULTIMIDIA LTDA - ME / 04.986.011/0001-43,
W E RADIO COMUNICACOES LTDA EPP / 22.263.655/0001-95, W G PINTO JUNIOR - ME /
07.786.850/0001-06, W G S - SERVICOS DE INFORMATICA E COMERCIO DE PRODUTOS ELETRONICOS
LTDA. / 36.245.113/0001-02, W G VALE SERVICOS DE COMUNICACAO MULTIMIDIA / 30.211.215/0001-12,
W H C V COMUNICACOES E MULTIMIDIA LTDA / 26.587.662/0001-01, W H D Telecomunicacoes e
Informatica Eireli / 13.455.520/0001-30, W J DOS SANTOS INTERNET / 18.961.864/0001-35, W J T DA
SILVA COMERCIO E SERVICOS - ME / 18.535.266/0001-02, W JUNIOR TELECOMUNICACOES LTDA - ME /
21.776.496/0001-60, W L A TELECOM LTDA - ME / 26.260.458/0001-73, W L DO NASCIMENTO SILVA - ME
/ 11.507.850/0001-05, W LINK INFORMATICA LTDA - ME / 29.174.294/0001-50, W M FIGUEIREDO EIRELI -
ME / 17.708.887/0001-70, W M S FONTES - INFORMATICA - ME / 11.029.833/0001-00, W NET TELLECOM
EIRELI / 12.806.664/0001-21, W O DA SILVA - ME / 20.084.690/0001-11, W O DE SOUSA SERVICOS DE
COMUNICACAO EIRELI / 22.665.162/0001-81, W P MOHAMAD KASSAB - ME / 24.987.706/0001-57, W R
A5 TELECOM LTDA / 23.563.124/0001-80, W R FERREIRA SANTOS / 21.067.693/0001-00, W R MARTINS
-ME / 12.330.795/0001-85, W RODRIGUES CONEXAO NETWORKS - ME / 28.497.548/0001-08, W S
OLIVEIRA PROVEDORES DE INTERNET EIRELI / 11.163.120/0001-26, W SAT CONNECTION
TELECOMUNICAGOES LTDA / 03.301.518/0001-53, W. & W. ON LINE LTDA - ME / 17.890.626/0001-13, W.
A. DOS SANTOS TECNOLOGIA - ME / 19.607.846/0001-12, W. DA SILVA E SANTOS - EIRELI - ME /
28.932.414/0001-78, W. DE LIMA AMARAL / 09.308.953/0001-96, W. G. DA SILVA - SERVICOS EM
TELECOMUNICAGOES / 14.554.749/0001-95, W. J. INTERNET SERVICOS DE COMUNICACAO LTDA /
16.687.730/0001-42, W. L. S. DOS SANTOS TELECOM E INFORMATICA - ME / 10.803.506/0001-92, W. M.
DE OLIVEIRA INFORMATICA - ME / 03.517.609/0001-20, W. MESSIAS - SERVICOS DE COMUNICACAO
MULTIMIDIA - EIRELI - ME / 18.311.039/0001-95, W. P. E. GOMES - ME / 33.786.836/0001-12, W. R.
RIBEIRO - SERVICO DE INTERNET / 28.534.992/0001-56, W. T. T. ALMEIDA / 17.064.739/0001-60, W. V.
FERNANDES - ME / 21.256.567/0001-01, W.B.G INFORMATICA E TELECOMUNICACOES EIRELI /
14.370.037/0001-16, W.E.K INFORMATICA LTDA-ME / 08.445.938/0001-27, W.F - COMERCIO DE
SUPRIMENTOS DE INFORMATICA LTDA / 12.433.431/0001-20, W.G.L INTERNET LTDA ME /
17.795.932/0001-70, W.R. INTERNET LTDA / 20.693.519/0001-00, W2I TELECOM E SERVICOS LTDA - ME /
08.933.656/0001-79, W3 LUCAS EIRELI / 27.053.579/0001-07, W8 TELECOM LTDA - ME /
11.737.411/0001-80, WAAL TELECOMUNICAGOES LTDA - ME / 26.314.531/0001-42, WAGNER BARBOSA
DA COSTA - ME / 08.696.917/0001-84, WAGNER RAFAEL ECKERT - ME / 12.378.228/0001-07, WAGNER
RIBEIRO MENTZ - ME / 10.277.426/0001-40, WAGNER ROBERTO FRACASSO - INFORMATICA - ME /
04.246.931/0001-25, WAGNER ROBERTO LUIZ DIDONE / 28.042.361/0001-10, WAGNER TARGINO DA
SILVA - ME / 12.464.098/0001-17, WAGNER VICTOR DO NASCIMENTO PENA 08611685695 - ME /
08.795.602/0001-94, WAGNO MARTINS - WVIRTUAL.NET SERVICOS - EIRELI / 01.376.670/0001-70, WAGZ
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TECNOLOGIA E INFORMATICA LTDA ME / 07.442.623/0001-63, WALAS SOUZA DE MENEZES INTERNET -
ME / 25.132.277/0001-07, WALBER DIAS DA SILVA - ME / 12.456.439/0001-02, WALBERCLINS MAIA DA
SILVA / 17.868.380/0001-83, WALBERT SOUSA ARAUJO ME - ME / 05.552.711/0001-92, WALDEMAR
VITORINO VICHIETTI JUNIOR - NET BIOS -ME / 08.596.754/0001-68, WALKIRIA PEREIRA DE MACEDO-ME /
15.307.679/0001-33, WALLACE MASTONE MARTINS BADU - ME / 21.586.851/0001-38, WALLAS LUIZ DE
OLIVEIRA EIRELI - ME / 12.081.783/0001-64, WALNETE CORREA LOPES ME / 10.293.896/0001-06, WALTER
ELIAS VILLA - ME / 18.661.279/0001-10, WALTER FARIAS FERREIRA - ME / 07.723.841/0001-76, WALTER
ROSITO JUNIOR-ME / 16.789.508/0001-50, WALTMANN & CIA LTDA ME - ME / 00.091.977/0001-61,
WANCO TELECOMUNICACOES LTDA / 25.137.180/0001-89, WANDA BENTO DE MORAIS SILVA - ME /
27.786.443/0001-06, WANDERSON DA S LIMA - ME / 24.995.572/0001-16, WANESSA S. DA SILVA SANTOS
- ME / 13.776.800/0001-40, WANHOUSE SOLUGOES EM TECNOLOGIA LTDA - EPP / 21.850.223/0001-18,
WANTEL TECNOLOGIA LTDA. / 06.980.218/0001-36, WAREHOUSE INFORMATICA E MULTIMIDIA LTDA EPP
/ 32.531.478/0001-34, Wariston Samuel Silva de Jesus Eireli / 20.086.604/0001-00, WARLLEN DA SILVA
COUTO EIRELI- ME / 19.770.313/0001-57, WASAT TELECOM EIRELI / 19.669.057/0001-06, WASHINGTON
CARLOS DA SILVA SOUZA SERVICOS DE INTERNET - ME / 08.287.067/0001-60, WASHINGTON LACERDA DE
SOUSA - ME / 07.311.423/0001-71, WASHINGTON MACENA DA SILVA / 11.587.646/0001-33,
WASHINGTON MARCONE DE OLIVEIRA / 11.343.327/0001-82, WATHIER E NOWACZYK SOLUGOES EM
INTERNET LTDA ME / 10.858.096/0001-87, WAVE CONNECT TELECOMUNICAGCOES LTDA /
03.847.541/0001-48, WAVE TELECOM LTDA / 01.769.823/0001-49, WAVE UP TELECOM BRASIL LTDA - ME
/ 34.182.045/0001-46, WAVENETPE TELECOM COMUNICACOES LTDA / 09.572.208/0001-50, WAVETECH
SOLUCOES EM INFORMATICA LTDA - ME / 21.064.515/0001-25, WAY TELECOMUNICACOES EIRELI - ME /
11.372.464/0001-45, WAY.COM PROVEDOR BANDA LARGA EIRELI / 08.068.383/0001-41, WAYCONNECT
INTERNET E TELECOM LTDA - ME / 29.126.481/0001-68, WB DE MIRANDA COMUNICACOES /
10.537.674/0001-83, WB TELECOM LTDA - ME / 30.824.641/0001-21, WBE INTERNET LTDA /
05.973.884/0001-84, WBO LTDA / 10.783.976/0001-31, WBT INTERNET LTDA / 10.781.705/0001-47, WC
SOLUCOES EM INFORMATICA E TELECOMUNICACOES LTDA / 09.555.339/0001-29, WCA-TI TECNOLOGIA
EM SISTEMAS DE INFORMAGAO LTDA - ME / 24.467.120/0001-61, WCK TELECOMUNICACOES LTDA - ME /
11.715.046/0001-03, WCM SOLUGCOES EM TELECOM EIRELI / 10.990.995/0001-39, WCT COMERCIO DE
INFORMATICA E SERVICOS EIRELI / 09.200.447/0001-89, WD PRODUTOS E SERVICOS TECNOLOGICOS LTDA
/ 26.592.622/0001-40, WD TELECOM SOLUCOES EM TELECOMUNICACOES E SEGURANCA LTDA - ME /
09.356.043/0001-89, WDS TELECOM LTDA ME / 18.552.801/0001-25, WDS TELECOMUNICAGOES E
TECNOLOGIA DA INFORMACAO LTDA / 28.430.164/0001-78, WEB AIR INTERNET EIRELI - ME /
05.463.629/0001-91, WEB ENDO LTDA / 28.311.369/0001-34, WEB FIBRA SERGIPE TELECOMUNICACOES
LTDA / 29.267.386/0001-84, WEB FIBRA TELECOM LTDA / 17.706.772/0001-46, WEB FIBRA
TELECOMUNICAGOES LTDA - ME / 18.218.132/0001-50, WEB IT TELECOMUNICACOES LTDA. - EPP /
18.362.941/0001-30, WEB LACERDA PROVEDOR DE INTERNET LTDA / 22.922.233/0001-84, WEB LINK
DIGITAL EIRELI / 33.010.512/0001-98, WEB LINK SERVICOS DE COMUNICACAO MULT MIDIA LTDA /
11.614.672/0001-03, WEB MAIS INTERNET E TV LTDA / 08.946.521/0001-48, WEB MARTIAN
INFORMATICA LTDA - ME / 08.108.460/0001-40, WEB NET COMERCIO DE EQUIPAMENTOS LTDA /
08.584.894/0001-16, WEB NET TELECOMUNICACAO EIRELI / 10.494.260/0001-14, WEB NETWORK
SOLUTIONS SERVICOS TELECOMUNICACOES LTDA-ME / 25.265.504/0001-64, WEB PROVEDORES E
TELECOMUNICACOES LTDA - ME / 21.198.415/0001-91, WEB RIVER TELECOMUNICACOES EIRELI /
18.201.051/0001-47, WEB SERVICOS DE COMUNICACAO MULTIMIDIA LTDA / 09.643.942/0001-62, WEB
SPEED TELECOM LTDA - ME / 09.254.758/0001-20, WEB WIFI PROVEDORES DE INTERNET LTDA /
07.837.497/0001-46, WEBAHIA SERVICOS DE INTERNET LTDA / 25.488.342/0001-23, WEBBER & AFIF LTDA
/ 28.399.307/0001-26, WEBFIBER TELECOMUNICACAO LTDA / 63.229.553/0001-30, WEBFOCO
TELECOMUNICAGOES LTDA - ME / 27.102.756/0001-06, WEBFOR TELECOMUNICACOES LTDA - ME /
24.091.518/0001-46, WEBLINE TELECOMUNICA ES COMERCIO, SERVI OS E PROVEDOR DE ACESSO LTDA -
ME / 13.330.244/0001-84, WEB-LINK ACESSORIOS E SERVICOS LTDA - ME / 25.062.660/0001-28, WEBLINK
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TECNOLOGIA LTDA / 02.314.207/0001-66, WEBMASTER INFORMATICA LTDA / 10.651.401/0001-65,
WEBMAX TECNOLOGIA LTDA / 18.366.978/0001-37, WEBNET GLOBAL TELEFONIA E COMUNICACAO
EIRELI / 11.415.741/0001-50, WEBNET PROVEDOR DE ACESSO AS REDES DE COMUNICACAO LTDA - ME /
06.124.576/0001-47, WEBNET PROVEDOR E INFORMATICA LTDA - ME / 24.957.215/0001-63, WEBSMART
- INTERNET LTDA - ME / 09.110.655/0001-97, WEBSUL TELECOMUNICACOES LTDA / 27.886.636/0001-39,
WEBTEL SOLUCOES LTDA - ME / 14.830.618/0001-93, WEBVIVA TELECOMUNICACOES LTDA /
19.044.970/0001-17, WEDENARDO PEDRO DA COSTA - ME / 22.155.344/0001-02, WEDER ROQUE CHAVES
- ME / 12.925.371/0001-63, WEDERSON R. DE OLIVEIRA SERVICOS DE COMUNICACAO - ME /
10.713.397/0001-12, WEIDER ALEXANDRE RIBEIRO & CIA LTDA / 21.589.339/0001-45, WELINGTON
AMARAL DE ASSIS - ME / 10.728.280/0001-02, WELINGTON O PASQUAL - ME / 10.710.579/0001-30,
WELINGTON SOUZA MENDES - ME / 19.965.685/0001-39, WELITON DE SOUZA - ME /
26.687.182/0001-04, WELITON DOS SANTOS ALVARES - ME / 13.467.660/0001-29, WELL NET
TELECOMUNICACOES LTDA - ME / 21.564.217/0001-02, WELLIGTON DA COSTA ARAUJO - ME /
33.786.761/0001-70, Wellington Correia de Lima / 11.905.711/0001-21, WELLINGTON DOS SANTOS
COSTA - ME / 22.751.554/0001-63, WELLINGTON EUSTAQUIO DA SILVA - ME / 29.810.208/0001-58,
WELLINGTON F DA SILVA / 20.251.517/0001-60, WELLINGTON KAROL DE FEBBO DA SILVA /
18.497.478/0001-34, WELLINGTON PAIVA DAMASCENA & CIA LTDA - ME / 12.376.527/0001-02,
WELLINGTON SERRILHO SOLER - ME / 04.154.749/0001-44, WELLINGTON SEVERINO DA SILVA ME /
20.031.702/0001-40, WELLINGTON SILVA PINHEIRO - ME / 19.996.946/0001-88, WELLISON CORREA LEAL
- ME / 20.182.060/0001-80, WELT COMERCIO E SERVICOS DE INTERNET LTDA - ME / 24.546.809/0001-81,
WENDELL DOS SANTOS OLIVEIRA / 32.542.872/0001-78, WENDSON REIS DE ARAUJO /
31.961.361/0001-28, WENDY SOLIMAN DIAS / 25.006.393/0001-71, WENET SERVICOS DE INTERNET E
TECNOLOGIA LTDA / 17.437.859/0001-65, WEPNET SERVICOS DE TELECOMUNICACAO EIRELI /
35.717.510/0001-69, WERBI PROVEDOR E SERVICOS DE TELECOMUNICACOES LTDA /
20.631.203/0001-93, WESLEY BARBOSA RODRIGUES - ME / 21.956.048/0001-48, WESLEY FERNANDO
AZEVEDO / 21.536.884/0001-73, Wesley Luiz de Lourdes Raimundo / 20.517.804/0001-70, WESLEY LUNA
RAMIRES - ME / 26.989.563/0001-48, WESLEY RAMOS DIAS / 09.490.358/0001-14, WESLEY THIAGO
GARCIA MORALLES - ME / 09.610.690/0001-75, WESTLINK TECNOLOGIA E COMUNICACAO LTDA. /
13.289.952/0001-19, WESTTELECOM INTERNET LTDA / 09.349.672/0001-81, WESTTELECOM
TELECOMUNICACOES LTDA. / 15.440.016/0001-92, WEVERTON CORREIA GUEDES 00883500108-ME /
12.813.422/0001-65, WEYBER HUGO DAMIAO SOARES / 31.506.175/0001-07, Wfnet Solucoes Eireli /
09.157.376/0001-89, WFS SOLUCOES EM INFORMATICA LTDA - ME / 18.517.089/0001-23, WF-TELECOM
-SERVICOS DE TELECOMUNICACOES EIRELI / 23.654.492/0002-15, WG TELECOM LTDA /
27.072.465/0001-04, WGO CONNECT TELECOMUNICACOES LTDA - ME / 32.863.558/0001-97, WGO
MULTIMIDIA EIRELI / 03.577.867/0001-00, WGO TELECOMUNICACOES LTDA-ME / 31.038.484/0001-91,
WHD COMUNICACAO EM FIBRA OTICA LTDA / 04.604.048/0001-60, WHG - TECNOLOGIA
ORGANIZACIONAL LTDA / 10.683.576/0001-54, WI - PROVEDOR DE TELECOMUNICACOES LTDA-ME /
17.650.600/0001-06, WI FI TEC CONEXAO E TECNOLOGIA LTDA ME / 12.332.948/0001-23, WI MAX
INTERNET LTDA - ME / 03.847.736/0001-98, WI TELECOMUNICACOES LTDA - EPP / 16.524.935/0001-07,
WIANET SERVICOS & TECNOLOGIA LTDA - ME / 05.104.611/0001-01, WIANET SOLUCCN)ES E TECNOLOGIA
LTDA / 20.409.151/0001-05, WIB PROVEDORES DE ACESSO LTDA - EPP / 30.442.798/0001-92, WICONECTA
BANDA LARGA LTDA / 27.011.459/0001-47, WIDESENSE TECNOLOGIA EM REDES DE TELECOMUNICACOES
LTDA - ME / 05.481.637/0001-60, WIDEWAY DO BRASIL EIRELI / 11.667.035/0001-03, WIFF TELECOM
EIRELI - ME / 19.366.452/0001-10, WIFI GLOBAL SERVICOS DE COIVIUNICA(;AO MULTIMIDIA LTDA - ME /
13.227.644/0001-69, WIFI GROUP PROVEDOR DE ACESSO A INTERNET LTDA ME / 17.327.208/0001-12,
WIFI MATRIX TELECOMUNICACAO E INFORMATICA LTDA - ME / 08.825.577/0001-44, WIFI PLUS
PROVEDOR LTDA. / 14.641.982/0001-05, WIFI POINT PROVEDOR DE INTERNET BANDA LARGA LTDA ME /
13.367.910/0001-59, WIFI TECNOLOGIA E |NFORMACAO LTDA ME / 24.906.693/0001-44, WIFIBRA
TELECOM EIRELI - ME / 10.549.965/0001-91, WI-FIPROVIDER SERVICO DE PROVIMENTO DE ACESSO A

133 of 136 02/07/2021 17:43



SEI/ANATEL - 5864225 - Ato https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento cons...

INTERNET LTDA / 20.354.774/0001-28, WIGVAN ROGERIO OLIVEIRA SANTANA EIRELI - ME /
14.159.158/0001-13, WIID TELECOMUNICACOES DO BRASIL LTDA / 09.164.958/0001-92, WIIP TELECOM
SERVICOS DE INTERNET LTDA / 11.509.434/0001-38, WIKI TELECOMUNICACOES EIRELI /
24.546.852/0001-47, WIKINET TELECOMUNICACOES LTDA - ME / 07.783.609/0001-23, WIK-TEL SERVICOS
DE TELECOMUNICACOES LTDA - EIRELI / 11.289.222/0001-92, WILASY SALDANHA RODRIGUES - ME /
08.675.255/0001-66, WILIANS FABIANO ANTUNES / 82.365.057/0001-59, WILL LINE TECNOLOGIA EM
TELECOMUNICACOES LTDA. - ME / 12.878.243/0001-06, WILLAMES FERREIRA SANTOS - ME /
17.989.219/0001-68, WILLIAM HENRIQUE GARCIA - ME / 04.208.977/0001-50, WILLIAM ROGERIO DE
OLIVEIRA TABAPUA-ME / 19.902.126/0001-80, WILLIAM SOARES MONTIEL - ME / 22.957.647/0001-49,
WILLIAN BARBOSA SCHUCK - ME / 27.698.903/0001-44, WILLIAN MENDES DE OLIVEIRA /
26.564.511/0001-20, WILSON BARBOSA COMUNICACOES - ME / 29.739.564/0001-22, WILSON BARROS
DE DIAS NEVES / 03.168.024/0001-42, WILSON DO NASCIMENTO SANTOS ME / 20.037.325/0001-56,
WILYAN DE LIMA SANTOS SERVICOS DE COMUNICACAO MULTIMIDIA - ME / 20.821.966/0001-05, WIMAX
TELECOMUNICACOES LTDA - ME / 30.412.445/0001-40, WIMAXNET LTDA / 02.391.867/0001-40, Win
Time Telecom Ltda / 19.023.382/0001-05, WIND TELECOMUNICAC/:\O DO BRASIL LTDA - ME /
19.532.184/0001-69, WINDTEL SERVICOS DE TELECOMUNICACOES LTDA / 18.674.631/0001-51, WINET
EMPRESA BRASILEIRA DE TELECOMUNICACOES EIRELI / 03.993.720/0001-93, WINFNET TELECOM
SERVICOS LTDA - ME / 12.813.780/0001-78, WINFNET TELECOM WIRELESS LTDA - ME /
35.778.975/0001-20, WINNER NET TELECOMUNICACOES LTDA / 20.843.290/0001-42, WIP TELECOM
MULTIMIDIA EIRELI / 08.819.736/0001-06, WIPY - COMERCIO E SERVICOS DE TELEINFORMATICA LTDA /
13.169.745/0001-20, WIRE TELECOM SERVICOS E TELECOMUNICACGES EIRELI / 14.014.425/0001-64,
WIRECONECT SERVICOS DE INTERNET LTDA - ME / 31.845.566/0001-48, WIRELES LINK
TELECOMUNICACOES EIRELI / 09.520.219/0001-96, WIRELESS COMM SERVICES LTDA [/
03.055.200/0001-30, WIRELESS COMM SOLUTIONS LTDA / 06.012.864/0001-00, WIRELESS
DESENVOLVIMENTO DE SISTEMAS INFORMATIZADOS EIRELI / 06.246.339/0001-59, WIRELESS ONE
PROVEDOR DE INTERNET LTDA-EPP / 08.241.841/0001-00, WIRELESSCONECTION SERVICOS DE
TELECOMUNICACOES LTDA ME / 30.759.307/0001-31, WIRELLES DE REDE INTERNET LTDA /
05.305.805/0001-67, Wiremax Comercio de Equipamentos de Informatica Ltda / 21.632.417/0001-47,
WIRNET SERVICO E COMERCIO DE COMUNICACAO E INFORMATICA LTDA - ME / 23.819.036/0001-05,
WISEROBOTICS ENGENHARIA EIRELI - ME / 07.454.756/0001-50, WISGREY JOSE DA SILVA /
08.734.110/0001-99, WISP ICONECTA SERVICOS DE REDE LTDA / 11.093.520/0001-02, WISPNET
TECNOLOGIA DA INFORMACAO LTDA / 20.674.820/0001-76, WITH TECNOLOGIA LTDA - EPP /
07.402.926/0001-52, WIVOX SERVICOS DE COMUNICACAO MULTIMIDIA LTDA / 06.117.189/0001-83, WIX
NET DO BRASIL LTDA- ME / 29.826.976/0001-08, WIX TELECOM DO BRASIL EIRELI / 11.760.031/0001-67,
WJ NET TELECOMUNICACOES E INFORMATICA LTDA / 13.782.845/0001-28, WJ SERVICOS DE
INFORMATICA, TELECOMUNICACAO, SEGURANCA ELETRONICA E IMPORTACAO LTDA - ME /
21.136.529/0001-07, WIL TECNOLOGIA & TELECOMUNICAC@ES LTDA / 00.989.304/0001-23, WKVE-
ASSES. EM SERV. DE INF. E TELECOMUNICACOES LTDA / 11.684.094/0001-81, WL INFORMATICA LTDA - ME
/ 20.950.296/0001-19, WLADIMIR ALVES - ME / 11.160.208/0001-94, WLAN CONSULTORIA E SERVICOS
EM TECNOLOGIA DIGITAL LTDA - ME / 23.748.896/0001-97, WLAN NETWORK LTDA - ME /
07.605.932/0001-07, WLENET SERVICOS DE TELECOMUNICACOES LTDA ME / 10.197.633/0001-95, WI-FI
NET TELECOMUNICAC@ES E MULTIMIDIA SCM EIRELI / 20.432.664/0001-37, WLM TELECOM LTDA - ME /
22.692.942/0001-10, WM TELECOM EIRELI - ME / 27.248.372/0001-98, WM TELECOMUNICACOES LTDA. -
ME / 26.522.062/0001-57, WMA CONNECT LTDA - ME / 15.242.367/0001-99, WMCM TELECOM LTDA -
ME / 26.773.346/0001-16, WMP XAVIER NET - ME / 26.156.006/0001-46, WN DA SILVA - ME /
27.379.961/0001-05, WN NET SERVICOS DE TELECOMUNICACOES LTDA / 07.841.373/0001-34, WN
SOLUCOES EM TELECOMUNICACOES LTDA / 14.481.936/0001-96, WN TELECOM EIRELI /
19.943.322/0001-00, WNET TELECOM E INFORMATICA EIRELI - ME / 30.776.768/0001-12, WNET
TELECOMUNICACOES BRAGANCA PAULISTA LTDA / 12.314.079/0001-04, WNET TELECOMUNICAC@ES
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LTDA / 07.354.618/0001-07, WNETSISTEM COMERCIO E SERVICOS DE INFORMATICA LTDA /
05.092.015/0001-40, WNI EQUIPAMENTOS ELETRONICOS LTDA / 05.203.653/0001-91, WNL PRODUTOS E
SOLUCOES EM INFORMATICA LTDA / 09.656.393/0001-60, WNX TELECOM LTDA / 27.084.256/0001-80,
WODNET TELECOMUNICACOES LTDA - ME / 30.507.484/0001-20, Womp Telecomunicoes Ltda /
20.639.483/0001-86, WOOMER REIS DE LACERDA - ME / 19.064.828/0001-31, WORDCONECT SERVICOS
DE COMUNICACAO MULTIMIDIA LTDA / 40.287.856/0001-04, WORK 349 INTERNET PROVEDORES LTDA -
ME / 17.507.477/0001-60, WORK BANDA LARGA SERVICOS LTDA / 29.293.734/0001-98, WORK NET LTDA
/ 05.441.926/0001-36, WORK PLACE TECNOLOGIA EIRELI / 10.697.039/0001-63, WORKNET - SERVICO DE
COMUNICACAO LTDA - ME / 23.760.262/0001-50, WORLD CONNECT SERVICO DE COMUNICACAO
MULTIMIDIA LTDA - ME / 27.783.230/0001-20, WORLD CONNECT TELECOMUNICACOES DO BRASIL EIRELI
/ 27.102.724/0001-00, WORLD NET TELECOMUNICACOES EIRELI / 21.565.180/0001-29, WORLD WIFI
TELECOMUNICAC@ES LTDA ME / 05.773.360/0001-40, WORLDNET TELECOM COMERCIO E SERVICOS DE
TELECOMUNICACOES LTDA - EPP / 18.456.569/0001-21, WORLDNET TELECOMUNICACOES LTDA - ME /
09.022.737/0001-80, WORLDXAMBIOA INFORMATICA LTDA / 24.579.454/0001-27, WOUL
TELECOMUNICACOES LTDA. - ME / 19.924.162/0001-44, WOW TELECOM COMUNICACAO MULTIMIDIA
LTDA - ME / 19.201.208/0001-05, WP TELECOMUNICACOES LTDA - ME / 10.964.909/0001-13, WR NET
INFORMATICA E TELECOMUNICAC@ES LTDA / 21.527.517/0001-03, WR TELECOM LTDA /
24.814.764/0001-89, WRENET TELECOMUNICACOES LTDA - ME / 11.190.317/0001-54, WS TELECOM LTDA
ME / 11.872.576/0001-65, WS TELECOMUNICACOES LTDA - ME / 21.262.810/0001-96, WSA TELECOM
LTDA - ME / 10.621.132/0001-94, WSIM INFORMATICA LTDA. - ME / 21.967.557/0001-76, WS-NET
INTERNET E DADOS LTDA - EPP / 11.507.294/0001-69, WSNET PROVEDOR DE ACESSO E SERVICO DE
COMUNICACAO MULTIMIDIA LTDA / 21.997.527/0001-02, WSP PROGRESSO E SERVICOS DE
TELECOMUNICACAO LTDA / 19.052.633/0001-71, WSP RONDONIA SERVICOS DE TELECOMUNICACOES
EIRELI - ME / 07.942.413/0001-34, WSP SERVICOS DE TELECOMUNICACOES LTDA - ME /
22.316.347/0001-80, WSP.NET.PROVEDOR DE INTERNET EIRELI / 04.985.607/0001-29, WT SPEED
TECNOLOGIA EM INFORMATICA LTDA - ME / 20.114.505/0001-94, WT TECNOLOGIA EM
TELECOMUNICACAO LTDA - ME / 04.150.932/0001-71, WT TELECOMUNICACOES LTDA [/
25.004.700/0001-85, WTL TELECOMUNICACOES DO BRASIL LTDA / 30.272.857/0001-21, WTUNET
TELECOM EIRELI / 10.725.233/0001-05, WUZU TELECOMUNICACOES LTDA / 32.198.785/0001-45, WVTV
TELECOMUNICACOES LTDA / 07.293.212/0001-53, WW INFORMATICA LTDA - ME / 12.192.411/0001-05,
WWN REDES E COMUNICACOES LTDA. / 14.054.640/0001-99, WYLLIANS CUCCHI SCARMOCIM - ME /
19.544.937/0001-56, WYNMAX TELECOM LTDA. / 13.448.024/0001-50, WZ TELECOM SERVICOS DE
INTERNET EIRELI - ME / 26.318.864/0001-40, WZNET TELECOM LTDA / 18.659.625/0001-25, X
TELECOMUNICACOES & ENGENHARIA EIRELI / 18.127.128/0001-86, XAUZA ANDREOLI [/
26.530.387/0001-81, X-CELENTE TELECOMUNICACOES - EIRELI / 13.825.008/0001-39, XINGU ASSESSORIA
EM REDES LTDA - ME / 23.593.976/0001-10, XINGU ENGENHARIA DE TELECOMUNICACOES LTDA - ME /
34.256.070/0001-27, XIS 1 INTERNET FIBRA EIRELI / 35.333.557/0001-29, XIS 2 INTERNET FIBRA LTDA /
06.231.901/0001-70, XMAX TELECOM LTDA - ME / 31.596.332/0001-04, X-NET COMUNICACOES LTDA /
31.858.248/0001-11, X-NET REDE DE TELECOMUNICACOES MULTIMIDIA LTDA / 10.955.487/0001-10,
XNET TELECOM PROVEDOR DE INTERNET LTDA / 15.163.190/0001-35, XP SERVICOS DE COMUNICACAO
LTDA / 06.927.178/0001-69, X-PC TELECOM LTDA - ME / 18.190.216/0001-22, XPTI TECNOLOGIAS EM
SEGURANCA LTDA / 36.617.175/0001-90, XRNET TELECOMUNICACOES LTDA / 13.343.987/0001-99,
XTURBO PROVEDOR DE INTERNET EIRELI / 04.335.481/0001-47, XV WEB SERVICE COMERCIO E SERVICOS
DE INFORMATICA LTDA ME / 09.202.883/0001-97, XVALE TELECOM LTDA - ME / 18.019.255/0001-61, Y. P.
BARBOSA ME / 11.453.895/0001-36, YAHWEH SHAMMAM TELECOMUNICACOES DO BRASIL LTDA - ME /
14.728.217/0001-27, YAMA TELECOM LTDA - ME / 26.992.366/0001-88, YAN FERREIRA MAIA /
31.679.676/0001-87, YAN MORAIS DE SOUSA / 16.706.232/0001-08, YARA DOS SANTOS BARREIRO - ME /
11.088.018/0001-03, YASUMITSU & YASUMITSU LTDA - ME / 26.254.767/0001-30, YAUH TELECOM
PROVEDORES DE ACESSO A INTERNET LTDA / 08.420.024/0001-01, YAWL TELECOMUNICACAO E
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REPRESENTACAO DE INFORMATICA LTDA / 26.960.421/0001-58, YELLOW CONNECT MULTIMIDIA LTDA -
ME / 04.232.843/0001-74, YELLOW GREEN DO BRASIL - SERVICOS, INDUSTRIA E COMERCIO DE
EQUIPAMENTOS ELETRONICOS E DE TELECOMUNICACOES LTDA.-EPP / 29.119.768/0001-60, YEPTV
COMUNICACOES LTDA / 28.776.518/0001-30, YES FIBRA TELECOMUNICACOES LTDA - EPP /
33.387.933/0001-32, YIP TELECOMUNICACOES LTDA / 07.349.982/0001-70, YIPI TELECOM LTDA /
13.995.892/0001-50, YOTTA COMUNICACOES DIGITAIS LTDA / 33.056.058/0001-06, YOU TELECOM
PROVEDOR DE INTERNET LTDA / 33.028.623/0001-21, YOU TELECOMUNICACOES COMERCIO E SERVICOS
LTDA / 23.080.457/0001-59, YOUPLOAD TELECOM LTDA / 14.457.567/0001-04, YPY TELECOM LTDA - ME /
10.321.821/0001-83, YUNE NET INFORMATICA LTDA / 19.845.172/0001-94, YUPNET TELECOMUNICACOES
LTDA / 22.813.718/0001-30, YURI ROJAS LOPES - ME / 23.749.774/0001-15, YVERTON CESAR REZENDE -
ME / 11.229.158/0001-54, YZO TELECOM TECNOLOGIA LTDA / 11.779.078/0001-72, Z & C INFORMATICA E
ELETRONICOS LTDA - ME / 20.699.447/0001-08, Z FIBER PROVEDOR DE ACESSO A REDE DE
COMUNICACAO LTDA - ME / 12.218.513/0001-52, Z GARCIA SGARBOSSA - ME / 05.439.119/0001-89, Z. A.
MORAES / 17.292.463/0001-77, Z5 TELECOM SERVICOS E COMERCIO LTDA / 23.440.765/0001-48,
ZAAPNET TELECOMUNICACOES - EIRELI - ME / 24.952.347/0001-00, ZAFEX TELECOMUNICACOES LTDA /
09.277.847/0001-92, ZAGO & ZAGO TELECOMUNICACOES LTDA / 26.558.295/0001-00, ZAMTECH.COM
TELECOMUNICACOES EIRELI / 20.230.162/0001-23, ZANCHET E PAIM TELECOM LTDA - ME /
09.346.922/0001-20, ZANELLA NETWORKS LTDA / 03.455.506/0001-83, ZAP BL TELECOMUNICACOES
LTDA - ME / 03.649.590/0001-76, ZAP ON-LINE LTDA ME / 08.763.014/0001-79, ZAP TCHE TELECOM LTDA
- EPP / 24.377.272/0001-73, ZAP TELECOM EIRELI / 04.718.491/0001-61, ZAP TELECOM LTDA ME /
08.056.021/0001-30, ZAP TELECOMUNICACOES LTDA - ME / 82.794.611/0001-13, ZAPELINI & CIA LTDA
ME / 15.798.102/0001-71, ZAPLINK - MS REDE INTERNET E SERVICOS EIRELI / 05.462.503/0001-00,
ZAPNET PROVEDOR DE INTERNET EIRELI-ME / 08.847.467/0001-83, ZAPNET TECNOLOGIA EM
INFORMATICA LTDA - ME / 35.910.767/0001-32, Zatex Servicos em Internet Ltda / 26.443.312/0001-63,
ZAVAZ INTERNET JANAUBA LTDA / 09.188.449/0001-08, ZECTA TELECOMUNICACOES LTDA /
11.594.419/0001-35, ZELIA CORTES - ME / 34.175.715/0001-05, ZEN INTERNET E TELECOMUNICACAO
EIRELI / 11.508.756/0001-62, ZENAIDE ALVES DE SOUZA OLIVEIRA E CIA LTDA - ME / 08.394.526/0001-05,
ZENNET COMUNICACAO DIGITAL E INFORMATICA / 40.873.234/0001-68, ZERO UM-INFORMATICA
ENGENHARIA E REPRESENTACOES LTDA / 24.129.078/0001-79, ZEUS AUTOMACAO E ELETRICA EIRELI /
25.117.733/0001-31, ZHA SERVICO DE COMUNICACAO MULTIMIDIA LTDA / 08.614.256/0001-09, ZIELTEC
BRASIL TELECOMUNICACOES, COMERCIO, IMPORTACAO E EXPORTACAO DE PRODUTOS TELEFONIA E
INFORMATICA LTDA / 08.628.060/0001-65, ZIGON MULTIMIDIA LTDA / 02.243.245/0001-75, ZILDA DE
FATIMA BATISTA ALVES DO NASCIMENTO / 10.220.038/0001-23, ZILIONET TELECOMUNICACOES LTDA /
22.685.177/0001-01, ZIPPEX TELECOM LTDA / 05.816.526/0001-68, ZIVA TECNOLOGIA E SOLUCOES LTDA.
/ 26.168.671/0001-50, ZL.COM TELECOM LTDA - ME / 27.782.600/0001-05, ZM SERVICOS EM TELEFONIA
LTDA - ME / 23.827.184/0001-63, ZN DIGITAL PALOTINA LTDA / 18.160.884/0001-07, ZNET TELECOM LTDA
- ME / 35.724.577/0001-20, Zoe Net Telecomunicacoes e Telefonia Ltda / 13.116.707/0001-00, ZOL
TECNOLOGIA DA INFORIVIACAO E COMUNICACAO EIRELI / 28.111.835/0001-38, ZOMM NET TELECOM
EIRELI - ME / 18.785.251/0001-94, ZONA SUL TELECOM LTDA / 06.105.781/0001-65, ZOOM TECNOLOGIA
LTDA / 09.601.195/0001-08, ZORG - TELECOM COMERCIO E SERVICOS DE TELECOMUNICACOES LTDA - EPP
/ 09.151.329/0001-28, ZRL PROVEDOR DE INTERNET LTDA / 32.421.705/0001-79, ZTI SERVICOS DE
TELECOMUNICACOES EIRELI / 13.795.051/0001-07, ZUKNET NETWORKS LTDA - ME / 10.548.603/0001-86,
ZUM SERVICOS DE TELECOMUNICACOES EIRELI / 33.812.878/0001-80, ZUMNET SERVICOS DE INTERNET
LTDA / 16.894.727/0001-08, ZUMPA TELECOM TELECOMUNICACOES EIRELI / 10.927.170/0001-70, ZUNET
SERVICOS ONLINE LTDA - EPP / 12.411.170/0001-48, ZUTTO.NET COMERCIO E SERVICOS LTDA - ME /
27.861.697/0001-41, ZVC TURBO NET COMERCIO LTDA - ME
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Art. 2° - Excluir a equipe de transplante abaixo habilitada para
realizar transplante de cornea, conforme n® do SNT I 11 02 PR 13:

PARANA
CORNEA

T-N°do SNT I 11 05 PR 13

I - resp(msdvel técnico: Marcus Vinicius Tabox, oftalmologista,
CRM 16463;

1T - CRM
16463

Marcus Vinicius Tabox, oftalmologista,

membro:

Art. 3° - Esta Portaria entra em vigor na data da sua pu-
blicagdo.

JOAO GABBARDO DOS REIS
PORTARIA N° 391, DE 9 DE JULHO DE 2007

O Secretario de Atengdo a Saide -
atribuicdes,

Considerando o disposto na Lei n® 9.434, de 4 de fevereiro
de 1997; no Decreto n°® 2.268, de 30 de junho de 1997, e na Portaria
GM/MS n° 3407, de 5 de agosto de 1998, no que diz respeito a
concessdo de autorizagdo a equipes especlallzadas e estabelecimentos
de saude para a retirada e realizagdo de transplantes ou enxertos de
tecidos, orgdos ou partes do corpo humano;

Considerando a Portaria SAS/MS n° 105, de 17 de fevereiro
de 2005, publicada no DO n° 33, de 18 de fevereiro de 2005, Secdo
1, pagina 76; e,

Considerando a manifestagdo favoravel da respectiva Secre-
taria de Satude do Estado do Parana/CNCDO - PR, em cujos ambitos
de atuagdo se encontra o estabelecimento de sauide, resolve:

Art. 1° - Excluir o estabelecimento de Saiide abaixo ha-
bilitado para realizar transplante de cornea, conforme n® do SNT 2 11
05 PR 02:

Substituto, no uso de suas

PARANA
CORNEA

I-N°do SNT 2 11 05 PR 02

II - denominacdo: Clinica de Oftalmologia de Umuarama;

11T - CGC: 80.896.806/0001-46;

IV - membro: 2.594.471;

IV - endere¢o: Rua Amomo Ostrenski, n° 3751 - Bairro Zona 1 -
Umuarama - PR - CEP: 87.501-320.

Art, 2° -
blicagdo.

Esta Portaria entra em vigor na data da sua pu-

JOAO GABBARDO DOS REIS
PORTARIA N° 392, DE 9 DE JULHO DE 2007
O Secretario de Atengdo a Saide - Substituto, no uso de suas
atribuigdes,

Considerando o disposto na Lei n° 9.434, de 4 de fevereiro
de 1997; no Decreto n° 2.268, de 30 de junho de 1997; e na Portaria
GM/MS n° 3.407, de 5 de agosto de 1998; tudo no que diz respeito
a concessdo de autorizagdo a equipes especializadas e estabeleci-
mentos de saide para a retirada e realizacdo de transplantes ou en-
xertos de tecidos, Orgdos ou partes do corpo humano;

Considerando a manifesta¢do favoravel da respectiva Secre-
taria Estadual de Saude/Central de Notificagdo, Captagdo e Distri-
buigdo de Orgaos em cujos ambitos de atuagdo se encontram as
equipes especializada bel s de saide; resolve:

Art. 1° - Conceder autoriza¢do para realizar transplante de
Tecido Osteo Condro Facio Ligamentoso as equipes de saiide abaixo
identificadas:

e estal

TECIDO OSTEO CONDRO FACIO LIGAMENTOSO
RIO DE JANEIRO

I-N°do SNT: 1 12 04 RJ 16

1T - responsavel tecmco América Maria Mendonga Limoeiro, or-
topedista, CRM 52242971;

111 - membro: América Marla Mendonga Limoeiro, ortopedista,
CRM 52242971.

T-N°do SNT: 1 12 04 RJ 35

11 - responsével técnico: Mauricio Almeida Jesus Rangel da Silva,
ortopedista, CRM 52608045;

TIT - membro: Mauricio Almeida Jesus Rangel da Silva, ortopedista,
CRM 52608045.

Art. 2° - Estabelecer que as autorizagdes concedidas por
meio desta Portaria - para equipes lizadas e estabel
de saude, terdo validade pelo prazo de dois anos a contar da pu—
blicagdo desta Portaria, renovével por periodos iguais e sucessivos em
conformidade com o estabelecido nos paragrafos 5°, 6° 7° e 8° do
Artigo 8° do Decreto n° 2.268, de 30 de junho de 1997, e nos Artigos
28, 29, 30, 31 e 32 da Portaria GM/MS n° 3.407, de 5 de agosto de
1998.

Art. 3° -
blicagdo.

Esta portaria entra em vigor na data da sua pu-

JOAO GABBARDO DOS REIS

PORTARIA N° 393, DE 9 DE JULHO DE 2007

O Secretario de Atengido a Satde - Substituto, no uso de suas
atribuigdes,

Considerando o disposto na Lei n° 9.434, de 4 de fevereiro
de 1997; no Decreto n°® 2.268, de 30 de junho de 1997; e na Portaria
GM/MS n° 3.407, de 5 de agosto de 1998; tudo no que diz respeito
a concessdo de autorizagdo a equipes especializadas e estabeleci-
mentos de saude para a retirada e realizagdo de transplantes ou en-
xertos de tecidos, orgdos ou partes do corpo humano;

Considerando a manifestagdo favoravel da respectiva Secre-
taria Estadual de Saude/Central de Notificagdo, Captacdo e Distri-
buicio de Orgdos, em cujos ambitos de atuagio se encontram as
equipes especializadas e estabelecimentos de saude, resolve:

Art. 1° - Conceder autorizacdo para realizar retirada e trans-
plante de Rim ao estabelecimento de saude abaixo identificado:

RIM - 24.08
MINAS GERAIS

DEPARTAMENTO DE REGULACAO, AVALIACAO E
CONTROLE DE SISTEMAS

PORTARIA N° 3, DE 9 DE JULHO DE 2007

A Diretora do Departamento de Regula¢do, Avaliagdo e Con-
trole de Sistemas, no uso de suas atribui¢des, conforme estabelecido
no Art. 1° da Portaria SAS/MS n° 151, de 25 de junho de 2003;

Considerando o Art. 6°, §1° da RE n° 06 da Diretoria de
Desenvolvimento Setorial/ANS/MS, de 26 de margo de 2.001, e

Considerando o disposto no Art. 3° da Portaria SAS/MS n°
168, de 21 de maio de 2001, que estabelece o credenciamento prévio
de auditores das Operadoras de Planos e Seguros de Saide junto ao
DRAC/SAS, resolve:

Art. 1° - Publicar relagdo de auditores das Operadoras de
Planos e Seguros de Salde a serem credenciados junto a SAS:

Unimed de Blumenau Cooperativa de Trabalho Médico/SC

ANS N° 33456-1

Art. 2° - Estabelecer que as autorizagdes concedidas por
meio desta Portaria - para equipes especializadas e estabelecimentos
de saude, terdo validade pelo prazo de dois anos a contar da pu-
blica¢do desta Portaria, renovavel por periodos iguais e sucessivos em
conformidade com o estabelecido nos paragrafos 5°, 6° 7° ¢ 8° do
Artigo 8° do Decreto n° 2.268, de 30 de junho de 1997, e nos Artigos
28, 29, 30, 31 e 32 da Portaria GM/MS n° 3.407, de 5 de agosto de
1998.

Art. 3° -
blicagdo.

Esta portaria entra em vigor na data da sua pu-

JOAO GABBARDO DOS REIS
PORTARIA N° 394, DE 9 DE JULHO DE 2007

O Secretario de Atengdo a Sailide - Substituto, no uso de suas
atribuigdes,

Considerando a Portaria n® 92/GM, de 23 de janeiro de 2001,
publicada no Didrio Oficial n° 17-E, de 24 de janeiro de 2001, que
inclui na Tabela de Sistemas de Informagdes Hospitalares do Sistema
Unico de Saide novos procedimentos relacionados a transplantes,
resolve:

Art. 1° - Autorizar, no ambito do estado correspondente, o
hospital abaixo, para realizar os procedimentos de busca ativa e
capta¢do de multiplos orgdos e tecidos:

CODIGO: 24.12
RIO GRANDE DO SUL

Hospital Cidade de Passo Fundo, Passo Fundo - RS;

CGC: 92.030.543/0001-70;

CNES: 2246929.

Hospital de Caridade Nossa Senhora Auxiliadora de Rosério do Sul
- Rosario do Sul- RS;

CGC: 95.281.929/0001-42;

CNES: 2248239

Art. 2° Esta portaria entra em vigor na data da sua pu-
blicagio.

JOAO GABBARDO DOS REIS
PORTARIA N° 395, DE 9 DE JULHO DE 2007

O Secretario de Atengdo a Salide - Substituto, no uso de suas
atribuigdes, resolve::

Art. 1° - Tornar sem efeito a Portaria SAS/MS n°® 286, de 26
de abril de 2007, publicada no DO n® 82, de 30 de abril de 2007,
Secdo 1, pagina 397;

Art. 2° - Esta Portaria entra em vigor na data de sua pu-
blicagdo.

JOAO GABBARDO DOS REIS
PORTARIA N° 396, DE 9 DE JULHO DE 2007

O Secretario de Atengido a Satde - Substituto, no uso de suas
atribuigdes, resolve:

Art. 1° - Tornar sem efeito a Portaria SAS/MS n°® 173, de 08
de margo de 2007, publicada no DO n° 48, de 12 de margo de 2007,
Secdo 1, pagina 158;

Art. 2° - Esta Portaria entra em vigor na data de sua pu-
blicagdo.

JOAO GABBARDO DOS REIS

NOME [CPF REGISTRO |
I - N° do SNT: 2 01 99 MG 05 Edson Pedro da Sil-|162.241.599-04 CRM-1434-SC
II - denominagdo: Hospital de Clinicas de Uberlandia; va
1T -CGC: 25.648.387/0001-18;
IV -CNES: 2.146.371; Santa Helena Assisténcia Médica S/A/SP ANS n°. 35509-7
V- endereco: Av. Pard, n° 1720 - Umuarama - Uberlandia - MG -
CEP: 38.405-320. NOME CPF [REGISTRO |

Hiroyuki Fukuda  |008.890.518/79  |CRM-36084-SP J

Art. 2° - Esta portaria entra em vigor na data de sua pu-
blicagao.

CLEUSA RODRIGUES DA SILVEIRA BERNARDO

Ministério das Cidades

SECRETARIA EXECUTIVA
DEPARTAMENTO NACIONAL DE TRANSITO

PORTARIA N* 41, DE 10 DE JULHO DE 2007

N O DIRETOR DO DEPARTAMENTO NACIONAL DE
TRANSITO - DENATRAN, no uso da competéncia que lhe foi atri-
buida pela Resolu¢do n° 56, de 21 de maio de 1998, do CONTRAN
e tendo em vista o que consta do processo n° 80001.017012/2007-87,
resolve:

Art. 1° Credenciar o Clube de Carros Antigos de Mogi das
Cruzes, inscrito no CNPJ sob o n® 08.736135/0001-21, com sede na
Rua Fidalgo, 179 - Centro - Mogi das Cruzes - SP, CEP 08773-180,
para examinar a originalidade de veiculos antigos de colecdo e ex-
pedir Certificado de Originalidade, nos termos da Resolugdo n® 56, de
21 de maio de 1998, do CONTRAN, com a alteragio dada pela
Resolucdo n® 127, de 06 de agosto de 2001, do CONTRAN.

Art. 2° O Clube de Carros Antigos de Mogi das Cruzes
devera enviar anualmente a0 DENATRAN o controle de emissdo dos
Certificados de Originalidade.

Art. 3° Esta Portaria entra em vigor na data de sua pu-
blicacdo.

ALFREDO PERES DA SILVA

Ministério das Comunicagoes

AGENCIA NACIONAL DE TELECOMUNICACOES
CONSELHO DIRETOR

ATO N° 65.816, DE 3 DE JULHO DE 2007

Procedimento Administrativo n.° 53500.030054/2006 - Ex-
pede Autorizagio a TINERHIR TELECOMUNICACOES LTDA.,
CNPJ/MF n.° 07.335.723/0001-90, para prestar o Servigo Telefonico
Fixo Comutado destinado ao uso do publico em geral - STFC, nas
modalidades de servigo Local, Longa Distincia Nacional - LDN e
Longa Distancia Internacional - LDI, nas Areas de Prestagdo equi-
valente as Regides I, IT e TIT do Plano Geral de Outorgas - PGO.

RONALDO MOTA SARDENBERG
Presidente do Conselho

ATO N 65.856, DE 6 DE JULHO DE 2007

Processo n.° 53500.022749/2006. Expede autorizagdo A VA-
LE DO RIBEIRA INTERNET LTDA ME, CNPJ n° 08.219.232/0001-
47 para explorar o Servico de Comunica¢do Multimidia, por prazo
indeterminado, sem carater de exclusividade, em dmbito nacional e
internacional e tendo como drea de prestagdo de servico todo o
territorio nacional.

RONALDO MOTA SARDENBERG
Presidente do Conselho
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Chapter 1: Overview

Introduction

Thank you for purchasing the Ubiquiti Networks®
airFiber® 5 GHz Full Duplex Point-to-Point Gigabit Radio.
This User Guide is for use with the following models:

Model Description Operating Frequency*
5470 - 5950 MHz

5725 - 6200 MHz

AF-5 Supports mid-band frequencies

AF-5U | Supports high-band frequencies

14

*Refer to “Specifications” on page 40 for more
information.

The mid-band model, AF-5, features the popular mid-band

frequencies, which are freely used in many parts of

the world. The high-band model, AF-5U, which can

operate in the 5.7 - 6.2 GHz bands, has robust filtering to

enable co-location with devices operating in the lower 5

GHz bands while allowing operation at a higher output

power in many areas of the world.

The same instructions apply to both models, and the User
Guide will refer to both models as the airFiber AF-5.

Package Contents

airFiber |-Bracket Upper Mount Bracket Lower Mount
AF-5/AF-5U with Elevation Rod Bracket

// e

Pole Clamps M10x150 Carriage Bolts M10x100 Carriage Bolts
(Qty. 2) (Qty. 4) (Qty. 2)
4 -~ € -
o e g
4 &

M8x14 Serrated Flange Bolts Azimuth Support Brackets M10 Serrated Flange Nuts
(Qty. 4) (Qty.2) (Qty. 6)

S @

Cable Ties GigE PoE Adapter Power Cord Quick Start Guide
(Qty.2) (50V, 1.2A)

TERMS OF USE: Ubiquiti radio devices must be professionally installed. Shielded Ethernet cable and
earth grounding must be used as conditions of product warranty. TOUGHCable™ is designed for
outdoor installations. It is the customer’s responsibility to follow local country regulations, including
operation within legal frequency channels, output power, and Dynamic Frequency Selection (DFS)
requirements.

A1 Ubiquiti Networks, Inc.
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airFiber Configuration Interface
System Requirements

* Microsoft Windows Vista, Windows 7, Windows 8, Linux,
or Mac OS X

« Java Runtime Environment 1.6 (or above)

» Web Browser: Mozilla Firefox, Apple Safari, Google
Chrome, or Microsoft Internet Explorer 8 (or above)

Hardware Overview
Side

Lanyard Attachment
Loop

Elevation Rod
= S—— o, | ol
Hex Nut

to adjust
Elevation Rod

Pre-Installed
M10x25
Flanged Bolts

L]
’ x|,
D

Grounding Point 41

Lanyard Attachment .y
Loop

Assembled View
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Interfaces
4
GPs mm M OVERLOAD
MASTER mm -

UNK = REMOTE X

- 6x
RESET @ W 4XT00.25X
MANAGEMENT LOCAL  aux DATA

ACT SPEED ACT SPEED

™ o

Interface Description

To reset to factory defaults, press and hold the
Reset button for more than five seconds while
the unit is already powered on.

Reset Button

Displays the received signal strength in dBm of

Remote Display the remote airFiber radio.

Displays the received signal strength in dBm of

Local Display the local airFiber radio.

10/100 Mbps, secured port for configuration.
Management Port By default, this is the only port that can
monitor, configure, and/or update firmware.

Aux Port Port for audio tone aiming.

Data Port 10/100/1000 Mbps port handles all user traffic.

LEDs

GPS mm B OVERLOAD
MASTER |
LINK REMOTE m X
M| 6X
RESET @ B 4X to 0.25X
MANAGEMENT AUX DATA
ACT SPEED ACT SPEED

™ o
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LED State Status
Off No GPS Synchronization
GPS On Operational (Strong Signal)

Normal Flash* Non-Operational (Weak Signal)

Off Slave mode
Master
On Master mode
Off RF Off
Syncing
DFS countries only:
*
Short Flash . DFSCAC
Link Status * RADAR Detected
Normal Flash* Beaconing
Long Flash* Registering
On Operational
Displays the received signal
Remote On strength in dBm of the remote
airFiber radio.
Displays the received signal
Local On strength in dBm of the local
airFiber radio.
Overload Condition (Identify and
Overload Fast Flash eliminate any source of strong

in-band interference.)

(Unlabeled) On 10x (1024QAM MIMO)

8x On 256QAM MIMO
6X On 64QAM MIMO
On 16QAM MIMO
Long Flash* QPSK MIMO
4x to 0.25x
Normal Flash* 1x QPSK xRT™**
Short Flash* Vax QPSK xRT**
*Short Flash (1:3 on/off cycle)
Normal Flash (1:1 on/off cycle)
Long Flash (3:1 on/off cycle)
** xtreme Range Technology
Port LEDs
LED State Status
Off No Ethernet Link
Act On Ethernet Link Established
E Random Flashing Ethernet Activity
[
2 Off 10 Mbps
S Speed
= On 100 Mbps
Off No Ethernet Link
Act On Ethernet Link Established
Random Flashing Ethernet Activity
Off 10/100 Mbps
£ Speed
(e} On 1000 Mbps
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Chapter 2: Installation

Link Planning

Before you install the airFiber AF-5, consider the following:
+ Point-to-Point (PtP), daisy chain, or ring configuration

+ Co-Location

Configuration
There are three typical configurations:

» PtP backhaul Uses two airFiber radios, one configured
as Master and the other configured as Slave.

O o i O
o 0 R B CREe)
0 3
Master Slave

Point-to-Point Backhaul

» Daisy chain Uses multiple airFiber radios to extend
the distance of a link, like a relay from point to point to
point. The airFiber radios in the same node must use the
same Wireless Mode (Master or Slave).

o) Master Master o) Master
OO #e \ Q- O
©) : ©)
o o)
o~ -0 o- O
Stave O Slave Stave O
Daisy Chain Configuration

* Ring Uses multiple airFiber radios to form redundant
paths. If one link goes down, the other links have an
alternate route available. For each link, configure one
airFiber radio as Master, and configure the other as Slave.

20 - o= °
QG5 oar >
Masters Slaves
o) 0
o 0O Slaves Masters 0
O o
Masters Slaves
o O B O 0
5.0 o

Ring Configuration
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Co-Location

You can co-locate multiple airFiber radios if they are
pointed in different directions. Co-located airFiber radios
must use the same Wireless Mode (Master or Slave).
Back-to-back airFiber radios can use the same frequency.
We recommend that you use different frequencies for
adjacent airFiber radios; however, this is not a strict
requirement.

Installation Requirements
Pre-Assembly Tool

* 13 mm (*2") wrench

Pole-Mounting Tool
17 mm ("6") wrench

Other Requirements

+ Clear line of sight between airFiber radios

+ Clear view of the sky for proper GPS operation
+ Vertical mounting orientation

* Mounting location with < 0.5° displacement due to twist
and sway under wind loading

* Mounting point:

« At least 1 m (3.28 ft) below the highest point on the
structure

« For tower installations, at least 3 m (9.84 ft) below the
top of the tower

» Ground wires - min. 10 AWG (5 mm?) and max. length:
1 m (3.28 ft). As a safety precaution, ground the airFiber
radios to grounded masts, poles, towers, or grounding
bars.

C WARNING: Failure to properly ground your
airFiber units will void your warranty.

* (Recommended) 2 Outdoor GigE PoE surge protectors

Note: For guidelines about grounding and

lightning protection, follow your local electrical

regulatory codes.

» Outdoor, shielded Category 6 (or above) cabling and
shielded RJ-45 connectors are required for all wired
Ethernet connections.
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Installation Overview 2. Connect an Ethernet cable to the Data port.
We recommend that you configure your paired airFiber
radios before mounting. Below is an overview of ‘
the installation with specific details in the following
instructions: e = oo
+ Connect Power over Ethernet to the Data port, and " : T
connect an Ethernet cable between your computer and o - AUX‘ "“”“i*m
the Management port.

+ Configure the device settings in the airFiber

S
Configuration Interface. T ﬁ ?

+ Once configuration is complete, disconnect the cables
to move the airFiber radios.

,

* Pre-assemble the mounting hardware. '
+ Install the airFiber radios at the site.

« Establish and optimize the RF link. : :

7] Note: The AF-5 and AF-5U models share the same 3. Connect the other end of the Ethernet cable from the
- installation and configuration instructions. Data port to the Ethernet port labeled POE on the GigE
PoE Adapter.

Connecting Power over Ethernet

1. Push the button and slide the port cover down
to access cable ports. (The port cover cannot be
completely removed.)

%

\ 4. Connect the Power Cord to the power port on the GigE
S PoE Adapter. Connect the other end of the Power Cord
. to a power source.

A1 Ubiquiti Networks, Inc. 4
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airFiber Configuration

The instructions in this section explain how to access
the airFiber Configuration Interface and configure the
following settings:

+ Wireless Mode Configure one airFiber radio as the
Master and the other as the Slave.

* Duplex The airFiber radio supports both half-duplex
and full-duplex operation. Half-duplex operation
provides more frequency planning options at the
cost of higher latency and throughput. Full-duplex
operation provides the highest throughput and
lowest latency; however, you have fewer frequency
management options.

- Half Duplex (default) The TX and RX Frequencies can

be the same or different to suit local interference.

Master Slave

Half-Duplex Diagram

- Full Duplex The TX and RX Frequencies should be
different.

Full-Duplex Diagram

* TX and RX Frequencies The TX Frequency on the
Master must match the RX Frequency on the Slave, and
vice versa.

A1 Ubiquiti Networks, Inc.
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. Connect an Ethernet cable from your computer to the

Management port on the airFiber radio.

GPS = I OVERLOAD
MASTER -
LINK = REMOTE -,
LI
REsET @) W 4X10025X

MANAGEMENT LOCAL _ pyx DATA
AT spEED AT SPEED

. Configure the Ethernet adapter on your computer with

a static IP address on the 192.168.1.x subnet.

. Launch your web browser. Type http://192.168.1.20 in

the address field and press enter (PC) or return (Mac).

<> || O http://192.168.1.20

. The login screen will appear. Enter ubnt in the

Username and Password fields. Select your Country and
Language. You must agree to the Terms of Use to use
the product. Click Login.

—# Note: U.S. product versions are locked to the U.S.

Country Code to ensure compliance with FCC

regulations.

. The Main tab will appear. Click the Tools drop-down

and select Link Calculator. This tool will guide you
on how to best minimize bandwidth and power/
interference issues.

Note: If you do not see the Link Calculator, then

“~| upgrade the firmware on your airFiber radios.

Download the firmware at:
downloads.ubnt.com/airfiber

. Enter the requirements of your link, and then click

Calculate. Adjust the values as needed to get the
optimal result, and then write down the settings
needed for your configuration.


http://downloads.ubnt.com/airfiber
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7. Click the Wireless tab.

DE—sa

8. Enter the Basic Wireless Settings:

a. For one airFiber radio, select Master from the Wireless
Mode drop-down. For the other airFiber radio, keep the
default, Slave.

b. Enter a name in the Link Name field. This should be the
same on both the Master and the Slave.
c. Forthe Duplex drop-down:
- Half Duplex The default mode. The TX and RX

Frequencies can be the same or different to suit local
interference.

- Full Duplex The TX and RX Frequencies should be
different.

d. Select a TX Frequency. This must match the RX
Frequency on your other airFiber radio.

e. Select a RX Frequency. This must match the TX
Frequency of your other airFiber radio.

f. If needed, change the Output Power and/or Maximum
Modulation Rate settings.

9. Configure the Wireless Security:
a. Select the AES Key Type, HEX or ASCII.
b. For the Key field:

- HEX Enter 16 bytes (eight, 16-bit HEX values: 0-9, A-F,
or a-f). You can omit zeroes and use colons, similar to
the
IPv6 format.

Note: The airFiber Configuration Interface
— supports IPv6 formats excluding dotted quad and
“:" (double-colon) notation.

- ASCIl Enter a combination of alphanumeric
characters (0-9, A-Z, or a-z).

10.Click Change and then click Apply.

A1 Ubiquiti Networks, Inc.
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11.In-Band Management is enabled by default, so each
airFiber radio must have a unique IP Address. (If the
airFiber radios use the same IP Address, then you may
lose access to the airFiber radios via the Data ports.)
Click the Network tab.

a. Forthe Management IP Address option:

- DHCP Keep the default, DHCP, to use DHCP
reservation on your router to assign a unique IP
Address.

- Static Change the IP Address, Netmask, and other
settings to make them compatible with your network.

b. Click Change and then click Apply.

Repeat the instructions in the airFiber Configuration
section on your other airFiber radio. After you have
configured the airFiber radios, disconnect them and move
them to your installation site.
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Hardware Installation

The mounting hardware of the airFiber radio can be
pre-assembled before pole-mounting.

Mounting Hardware Pre-Assembly

1. Insert two M10x150 Carriage Bolts into the Lower Mount
Bracket.

2. Insert two M10x150 Carriage Bolts into the Upper Mount
Bracket with Elevation Rod.

4
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3. Attach the Lower Mount Bracket to the I-Bracket using
two M8x14 Serrated Flange Bolts. Ensure that the slots
face up and securely tighten the bolts.

Proper slot orientation

4. Attach the Upper Mount Bracket with Elevation Rod to

the I-Bracket using two M8x14 Serrated Flange Bolts.

71 Note: Ensure that the orientation of the Upper
- Mount Bracket matches the illustration below, with
the Elevation Rod on the correct side.

“ > 4//

7
X ,? / ‘
o <
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5. Attach the Pole Clamps to the Mount Brackets.

a. Slide the slotted hole of each Pole Clamp over one
upper and one lower M10x150 Carriage Bolt.

b. Place one M10 Serrated Flange Nut on each M10x150
Carriage Bolt.

6. Attach the Azimuth Support Brackets together.

a. Insert the two M10x100 Carriage Bolts into the Azimuth
Support Bracket that has two slotted holes.

b. Slide the slotted hole of the other Azimuth Support
Bracket over one M10x100 Carriage Bolt.

c. Place one M10 Serrated Flange Nut on each M10x100
Carriage Bolt.

A< Ubiquiti Networks, Inc.
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7. Ensure that there is a 13 mm gap between the head
of each Pre-Installed M10x25 Flanged Bolt and the
corresponding trunnion on the airFiber radio.

Pole-Mounting

1. Attach the Azimuth Support Brackets to the pole just
beneath the area where the airFiber radio will be
attached.

| Note: The mounting assembly can accommodate a
— ©38.1-101.6 mm (1.5" - 4.0") pole.

a. Orient the Azimuth Support Brackets around the pole so
it is aimed in the direction of the other airFiber radio.

b. Slide the open slot of the Azimuth Support Bracket over
the corresponding M10x100 Carriage Bolt.

c. Tighten the M10 Serrated Flange Nuts to approximately
50 N-m.
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2. Attach the mounting assembly to a pole. 3. Lift the airFiber radio and align the two lower
a. Orient the mounting assembly around the pole so it is Pre-Installed M10x25 Flanged Bolts with the slots on the
aimed in the direction of the other airFiber radio. Lower Mount Bracket. Seat the bolts in the slots.

b. Slide the open slot of each Pole Clamp over the
corresponding M10x150 Carriage Bolt.

c. Tighten the M10 Serrated Flange Nuts of the M10x150
Carriage Bolts to secure the mounting assembly to the
pole.

A< Ubiquiti Networks, Inc. 9
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4. Align the two upper Pre-Installed M10x25 Flanged Bolts
of the airFiber radio next to the slots on the Upper
Mount Bracket. Lift the airFiber radio and seat the bolts
in the slots.

Grounding
To attach a ground wire:
1. Remove the nut from the Grounding Point.

2. Attach a ground wire (min. 8 AWG or 10 mm?) to the
lug and replace the nut to secure the wire.

A< Ubiquiti Networks, Inc.
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3. Secure the other end of the ground wire to a grounded
mast, pole, tower, or grounding bar.

C WARNING: Failure to properly ground your
airFiber units will void your warranty.

| Note: The ground wire should be as short as

i— possible and no longer than one meter in length.

Connecting Ethernet

1. Push the button and slide the port cover down
to access cable ports. (The port cover cannot be
completely removed.)

‘ J
2. Connect the Data/PoE Ethernet cable:

a. Feed an outdoor, shielded CAT6 cable up through the
rightmost cable feed slot on the bottom of the port
cover.

b. Connect the cable to the Data port.

c. Create a strain relief for the Ethernet cable by feeding a
Cable Tie through the tie slot to the side of the cable.

d. Wrap the Cable Tie around the cable and tighten.

GPS H OVERLOAD
MASTER -
LINK = REMOTE -, s
- o
RESET @) W 4Xt0025X

MANAGEMENT LOCAL — aux DATA

N e—®

10
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3. Connect the other end of the Ethernet cable from the
Data port to the Ethernet port labeled POE on the GigE

PoE Adapter.

4. Connect an Ethernet cable from your network to the
Ethernet port labeled LAN on the GigE PoE Adapter.

5. Connect the Power Cord to the power port on the GigE
PoE Adapter. Connect the other end of the Power Cord
to a power source.

— 77 Note: For added protection, we recommend

— installing two GigE PoE surge protectors. Install
the first surge protector within one meter of the
airFiber Data port, and install the second surge
protector at the ingress point of the location
housing the wired network equipment.
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Below is a diagram of a finished installation with
recommended surge protectors installed.

=4

Ground to Pole, Tower,
or Grounding Block:
Max. 1 m from
Ground Bonding Point

Max. T m

Outdoor GigE PoE
Surge Protector

EdgeRouter™

Outdoor GigE PoE
Surge Protector

GigE PoE Adapter

Power Source

11
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Alignment
Tips

To accurately align the airFiber radios for best
performance, you MUST align only one end of the link at
atime.

For more convenient alignment, you may consider using
long-range scopes (not included) temporarily attached
to your airFiber radios.

You may need to use additional hardware to
compensate for issues such as the improper orientation
of a mounting pole or significant elevation differences
between airFiber radios.

Determining the Received Signal Level

There are three methods for determining the received
signal level:

+ LED Displays (See the next column.)

« airFiber Configuration Interface (See “Using the
airFiber Configuration Interface” on page 14.)

+ Audio tone (Optional equipment required. See “Using
the Audio Tone” on page 16.)
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Using the LED Displays

Before a link is established, the Master’s LED Display looks
like this:

» GPS and Master LEDs are solidly lit

Note: The GPS LED may not be lit if thereis a
— weak GPS signal. A GPS signal is not required for
alignment.

« Link Status LED flashes (Normal Flash 1:1)
* Remote and Local LED Displays show a double dash

GPS mm OVERLOAD
MASTER

LINK .

RESET @

8X
6X
4Xt0 0.25X

REMOTE

LOCAL  ayx DATA
ACT SPEED

MANAGEMENT
ACT SPEED

E Note: The Local LED Display may briefly flash a
= large number (such as 95) when there is no link.

Establishing a Link

Adjust the positions of the Master and the Slave to
establish a link.

Note: The Master must be aimed first at the Slave
—| because the Slave does not transmit any RF signal
until it detects transmissions from the Master.

1. Ensure that the following bolts and nuts are loose:

* Four Pre-Installed M10x25 Flanged Bolts on the
airFiber radio (two on each side)

* Four M10 Hex Nuts used to lock the elevation
alignment on the Upper Mount Bracket (two on
each side)
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2. Ensure that the pole mount is snug yet the four M10
Hex Nuts attaching the Pole Clamps are loose enough to
allow rotation around the pole for azimuth alignment.

J
| \r'\ 3
- 1
4 ) <
\Q, N 1 \
3 oJ
A S
&
\a ( 9

3. Master Visually aim the Master at the Slave. To adjust
the Master’s position:

a. Rotate the airFiber radio on the pole to align the
azimuth.

b. Use the hex nut on the Elevation Rod to adjust the
elevation.

Note: Do NOT make simultaneous adjustments on
the Master and Slave.

A1 Ubiquiti Networks, Inc.
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4. Slave Visually aim the Slave at the Master. To adjust the

Slave's position:

a. Rotate the airFiber radio on the pole to align the

azimuth.

b. Use the hex nut on the Elevation Rod to adjust the
elevation.

5. Check to see if a link is established. Ensure that the Link

Status LED is solidly lit green and the Remote and Local
LED Displays of the Slave are displaying signal levels.

GPS mm -
MASTER -
LINK REMOTE .

OVERLOAD

8x
- X
RESET @ W X t00.25X

MANAGEMENT LOCAL  pyx DATA
ACT SPEED ACT SPEED

6. Slave Aim the Slave at the Master to achieve the

strongest signal level on the Remote LED Display of the
Slave.

Note: Values on the LED Displays are displayed in
negative (-) dBm. For example, 67 represents a
received signal level of -67 dBm. Smaller numerical
values indicate stronger received signal levels. For
example, a reading of 49 is stronger than a reading
of 55.

Note: Maximum signal strength can best be
achieved by iteratively sweeping through both
azimuth and elevation.

7. Master Aim the Master at the Slave to achieve the

strongest signal level on the Remote LED Display of the
Master.

Note: If the Overload LED lights up, identify
and eliminate any source of strong in-band
interference.

8. Repeat steps 6 and 7 until you achieve a symmetric
link, with the signal levels within 1 dB of each other.
This ensures the best possible data rate between the
airFiber radios.

GPS W
MASTER
LINK . REMOTE . 8X
6X
RESET @) W 4Xt00.25X

OVERLOAD

MANAGEMENT A g DATA
ACT SPEED ACT SPEED

9. Lock the alignment on both airFiber radios by
tightening the nuts and bolts.

10.0Observe the Local and Remote LED Displays of each
airFiber radio to ensure that the values remains
constant while tightening the nuts and bolts. If any LED
value changes during the locking process, loosen the
nuts and bolts, finalize the alignment of each airFiber
radio again, and retighten the nuts and bolts.

11.For each airFiber radio, close the port cover and ensure
that the Ethernet cable stays in the cable feed slot.
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Using the airFiber Configuration Interface Establishing a Link

Before You Begin Adjust the positions of the Master and the Slave to
establish a link.

Note: The instructions in this section assume that ) ]
— you are viewing the Antenna Alignment screen of Note: The Master must be aimed first at the Slave

~ the Master; however, you can also use the Antenna || because the Slave does not transmit any RF signal
Alignment screen of the Slave. until it detects transmissions from the Master.

To access the airFiber Configuration Interface: 1. Ensure that the following bolts and nuts are loose:
1. Make sure that your computer is connected to the : F.our Pre-/nsfal/edM70x25 Fla_nged Bolts on the
Management port on the airFiber AF-5. airFiber radio (two on each side)
2. Configure the Ethernet adapter on your computer with : F?”" M10 Hex Nuts used to lock the elevation
a static IP address on the 192.168.1.x subnet. alignment on the Upper Mount Bracket (two on
h sid
3. Launch your web browser. Type http://192.168.1.20 in each side)
the address field and press enter (PC) or return (Mac). )
<> || O http://192.168.1.20 /

4. The login screen will appear. Enter ubnt in the
Username and Password fields. Click Login.

(%)

\
N o
\;. L,f
) -
> [

4
L
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N
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5. The Main tab of the airFiber Configuration Interface
appears. Click the Tools drop-down list at the top right
corner of the page.

6. Click Align Antenna. You will use the Align Antenna 2. Ensure that the pole mount is snug yet the four M10
tool to point and optimize the antenna in the direction Hex Nuts attaching the Pole Clamps are loose enough to
of maximum link signal. (The Antenna Alignment allow rotation around the pole for azimuth alignment.
window is designed to refresh every 250 milliseconds.

See “Align Antenna” on page 38 for more details.) (

7. The Antenna Alignment window appears, displaying

the Signal Strengths for both airFiber radios. The Chain
Signal Strength bar graphs display the Signal Strengths
for the local airFiber AF-5 you have accessed, while the

Remote Signal Strength bar graphs display the Signal U v
Strengths for the remote airFiber AF-5. . { ‘
r T
A mienna Algrmeni \ - N ‘ | g
Chain 0 Sqeai Srergn S 7o 8 b s \:
Char | SgraiSowrgh M 1 aBen Al
Flisrste Chir O Sgral Sesgr 000 B e ©
Resnole Chain | Sgred Segh B i cm N \
s Sgral EE—— | <33 ol L
\ ] 4
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3. Master Visually aim the Master at the Slave. To adjust 6. Slave Aim the Slave at the Master to achieve the
the Master’s position: strongest signal level on the Remote Signal Strength bar
a. Rotate the airFiber radio on the pole to align the graph of the Slave.
azimuth. g Note: The Signal Strength bar graphs display the
b. Use the hex nut on the Elevation Rod to adjust the — absolute power level (in dBm) of the received
elevation. signal for each chain. Smaller numerical values

indicate stronger received signal levels. For
example, a reading of -49 dBm is stronger than a
reading of -55 dBm.

Note: Maximum signal strength can best be
achieved by iteratively sweeping through both
azimuth and elevation.

7. Master Aim the Master at the Slave to achieve the

strongest signal level on the local Signal Strength bar
graph of the Master.

Note: If the Overload LED lights up, identify
and eliminate any source of strong in-band
interference.

8. Repeat steps 6 and 7 until you achieve a symmetric
link, with the signal levels within 1 dB of each other.
This ensures the best possible data rate between the
airFiber radios.

A mrnne Algromemi

N Chain [ Sigrad Smeegh W L

Chain 1 Jigrad Soprgih [N 41 Sl

Risnots Chan 0 Sgral Srasgn 18 e

FRemote Chain 1 Sgred Sorgth I8 17 ebm

Sian Sopral —_— =5 2
| Note: Do NOT make simultaneous adjustments on 9. L‘OChk thf—:‘ allghnment ondbgtfl\ airFiber radios by
the Master and Slave. tightening the nuts and bolts.

10.0Observe the Antenna Alignment window to ensure
that the values remains constant while tightening
the nuts and bolts. If the values change during the

4. Slave Visually aim the Slave at the Master. To adjust the
Slave's position:

a. Rotate the airFiber radio on the pole to align the locking process, loosen the nuts and bolts, finalize the
azimuth. alignment of each airFiber radio again, and retighten
b. Use the hex nut on the Elevation Rod to adjust the the nuts and bolts.
elevation. 11.For each airFiber radio, close the port cover and ensure
5. Check to see if a link is established. Ensure that the that the Ethernet cable stays in the cable feed slot.

local and Remote Signal Strength bar graphs are
displaying signal levels.

A menns Algrimom
Chain O Sigrad Breege HIBE 5 By
Chain 1 Sigred Sowrgth IS 71 &8
Rerne Chas O S Cresgn 8 B e
Apmgie Chan | Sgrad Songh  BE LEE=
Man Sgral —_— =5 2
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Using the Audio Tone

Before You Begin

Create your own cable adapter to connect the Aux port
to your headphones or other listening device. The cable
adapter requires two items:

* An RJ-12 cable with an RJ-12 connector

+ A cable with a 3.5 mm, female, stereo phono jack (mono
jack is acceptable)

1. Attach the wire from pin 6 of the RJ-12 cable to the
return or shield wire of the 3.5 mm jack.

2. Attach the wire from pin 5 of the RJ-12 cable to both
the left and right channel wires of the 3.5 mm stereo
phono jack.

- Note: For a mono jack, connect the wire from pin 5
i— to the + wire of the mono jack.

Audio Jack

Return/Shield Left/Right

Channel

Wire to Pin 5

Wire to Pin 6

Pin RJ-12 Connector

~NWwALKLO

Pinouts from RJ-12 to 3.5 mm Stereo Phono Jack

Note: Wire colors may vary on RJ-12 cables.

A1 Ubiquiti Networks, Inc.
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Establishing a Link

Adjust the positions of the Master and the Slave to
establish a link.

Note: The Master must be aimed first at the Slave
—| because the Slave does not transmit any RF signal
until it detects transmissions from the Master.

1. Ensure that the following bolts and nuts are loose:

+ Four Pre-Installed M10x25 Flanged Bolts on the
airFiber radio (two on each side)

» Four M10 Hex Nuts used to lock the elevation
alignment on the Upper Mount Bracket (two on

each side)

J
NC >
\} » L’ &

\E\ \

A

2. Ensure that the pole mount is snug yet the four M10
Hex Nuts attaching the Pole Clamps are loose enough to
allow rotation around the pole for azimuth alignment.

16
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3. Master Visually aim the Master at the Slave. To adjust 6. Master Aim the Master at the Slave to achieve the
the Master’s position: strongest signal level on the Master.

a. Rotate the airFiber radio on the pole to align the : Note: If the Overload LED lights up, identify
azimuth. - and eliminate any source of strong in-band

b. Use the hex nut on the Elevation Rod to adjust the ~ interference.

elevation. 7. Repeat steps 6 and 7 until you achieve a symmetric
link, with the signal levels within 1 dB of each other.
This ensures the best possible data rate between the
airFiber radios.

2 Note: If you have difficulty discerning whether the

: link is symmetric, you can use one of the following

~ methods to determine more precise, received
signal level readings.

+ LED Display (See “Using the LED Displays” on
page 12))
\! « airFiber Configuration Interface (See “Using
. the airFiber Configuration Interface” on page
14)

1 | % . / 8. Lock the alignment on both airFiber radios by
; 4 \ tightening the nuts and bolts.
= \ 9. Listen to the audio tone for each airFiber radio
to ensure that the values remains constant while
tightening the nuts and bolts. If the audio tones
», change during the locking process, loosen the nuts

and bolts, finalize the alignment of each airFiber radio
again, and retighten the nuts and bolts.

10.For each airFiber radio, close the port cover and ensure
that the Ethernet cable stays in the cable feed slot.

- Note: Do NOT make simultaneous adjustments on
-— the Master and Slave.

4. Slave Visually aim the Slave at the Master. To adjust the
Slave's position:

a. Rotate the airFiber radio on the pole to align the
azimuth.

b. Use the hex nut on the Elevation Rod to adjust the
elevation.

5. Slave Listen to the audio tone of the Slave — the higher
the pitch, the stronger the signal strength. Aim the
Slave at the Master to achieve the strongest signal level
on the Slave.

Note: Maximum signal strength can best be
achieved by iteratively sweeping through both
azimuth and elevation.

. Ubiquiti Networks, Inc. 17
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Chapter 3. Navigation 3. Launch your web browser. Type http://192.168.1.20 in

the address field and press enter (PC) or return (Mac).

The airFiber Configuration Interface is an advanced
operating system capable of powerful wireless and
routing features, built upon a simple and intuitive user
interface foundation. 4. Upon initial login, the Terms of Use appear on the login
screen. Enter ubnt in the Username and Password fields,
and select the appropriate choices from the Country
and Language drop-down lists. Check the box next to

I agree to these terms of use, and click Login.

<> || O http://192.168.1.20

The airFiber AF-5 uses the airFiber Configuration Interface
for easy configuration and management via a web
browser.

There are two ways to access the airFiber Configuration
Interface:

+ Management Port Enabled by default. Use a direct
connection to the Management port for out-of-band ar0S
management. '

+ In-Band Management Enabled by default. In-band
management is available through the local Data port
or the Data port at the other end of the link. You can
disable it on the Network tab. (See “Management

Network Settings” on page 26 for more details.)
Accessing the airFiber Configuration

Interface 77 Note: U.S. product versions are locked to the U.S.
Connect to the airFiber Configuration Interface. —| Country Code to ensure compliance with FCC
regulations.

1. Make sure that your host machine is connected to the
LAN that is connected to the Management port on the
airFiber AF-5.

2. Configure the Ethernet adapter on your host system
with a static IP address on the 192.168.1.x subnet (for
example, 192.168.1.100).

5. The airFiber Configuration Interface will appear,
allowing you to customize your settings as needed.

A1 Ubiquiti Networks, Inc. 18



airFiber® AF5/AF5U User Guide

Product Verification

The airFiber Configuration Interface will verify whether a
product is genuine or counterfeit.

For a genuine airFiber AF-5, the airFiber Configuration
Interface will display a Genuine Product logo in the lower
left corner of the screen.

‘ﬂ.mm T

For any product that is not an official Ubiquiti product, the
airFiber Configuration Interface will display a counterfeit
warning. Please contact Ubiquiti at support@ubnt.com
regarding this product.

(o,
r h
| ]
|,hg_i,| COUNTIRFEIT WARNING

Note: For product models introduced prior to 2012,
the airFiber Configuration Interface will NOT display
any logo in the lower left corner of the screen.

Interface Tabs

The airFiber Configuration Interface contains six main
tabs, each of which provides a web-based management
page to configure a specific aspect of the airFiber AF-5.
This User Guide covers each tab with a chapter. For details
on a specific tab, refer to the appropriate chapter.

+ Main The “Main Tab” on page 20 displays device
status, statistics, and network monitoring links.

7}

+ Wireless The “Wireless Tab” on page 23 configures
basic wireless settings, including the wireless mode, link
name, frequency, output power, speed, and wireless
security.

Z

+ Network The “Network Tab” on page 26 configures
the management network settings, Internet Protocol (IP)
settings, management VLAN, and automatic IP aliasing.

Z

+ Advanced The “Advanced Tab” on page 28
provides more precise wireless interface controls,

including advanced wireless settings and advanced
Ethernet settings.

14

+ Services The “Services Tab” on page 31 configures
system management services: Ping Watchdog, Simple
Network Management Protocol (SNMP), servers (web,
SSH, telnet), Network Time Protocol (NTP) client,
Dynamic Domain Name System (DDNS) client, system
log, and device discovery.

Zi

+ System The “System Tab” on page 35 controls
system maintenance routines, administrator account

management, location management, device
customization, firmware update, and configuration
backup. You can also change the language of the web
management interface.

A1 Ubiquiti Networks, Inc.
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Each page also contains network administration and
monitoring tools:

« “Align Antenna” on page 38

- “Discovery” on page 39

* “Ping” on page 39

'/

+ “Traceroute” on page 39
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Chapter 4: Main Tab

The Main tab displays a summary of the link status

information, current values of the basic configuration
settings, network settings and information, and traffic

Device Name Displays the customizable name or
identifier of the device. The Device Name (also known
as host name) is displayed in registration screens and

& Topwrigne F06- 3004 Uisgurts Metwores, Sx-

discovery tools.

Operating Mode Displays the mode of the airFiber AF-5:

statistics. Slave, Master, or Reset.
Status RF Link Status Displays the status of the airFiber AF-5:
RF Off, Syncing, Beaconing, Registering, Enabling, Listening,
= Operational, DFS CAC, or RADAR Detected.
Ervin a1 i D Chga e R - 71 Note: Most of the RF Link Statuses map to specific
S iy Bew M ek © s B L f=— . " ”
= Lk Ui e e - flash rates of the Link Status LED (See “LEDs” on
L N LT Figiviy Cher * By T BRF LM o .
Py Juntatemi. v— page 2 for more details.)
Lgi=m DLIVER T Dapimiy 1 ML ) g
o I3 S
Seeuia WSC ITIODA DA CHPeme I il
= s e umn RF Off Off
R e e o P g Dy 5 TN Syncing
v e L i - DFS countries only: .
-:--—-h: .,: e :_'—+ DFS CAC Short Flash (1:3 on/off cycle)
e . ELIF R * RADAR Detected
il L
- B Beaconing Normal Flash (1:1 on/off cycle)
Registering Long Flash (3:1 on/off cycle)
Operational On

A1 Ubiquiti Networks, Inc.
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When the airFiber AF-5 operates in a DFS country, it
performs a Channel Availability Check (CAC) before
operating. The rules vary by country and frequency, but in
general:

« FCCdomains If the airFiber AF-5 operates in the DFS
band (5.4 GHz band), then the following rule applies:

+ If the TX and RX Frequencies are the same, then the
airFiber AF-5 performs a 60-second check on the
Master only.

+ If the TX and RX Frequencies are different, then the
airFiber AF-5 performs a 60-second check on both the
Master and Slave.

« ETSIdomains For most frequencies, the airFiber AF-5
performs a 60-second check on the Master and Slave;
however, if it operates in the 5600-5650 MHz range, then
the airFiber AF-5 performs a 10-minute check.

While the airFiber AF-5 is performing this check, the RF
Link Status displays DFS CAC, and the RF Link Timeout is
displayed.

If radar is detected, the RF Link Status displays RADAR
Detected, and the RF Link Timeout is displayed.

RF Link Timeout (Available only if the RF Link Status is
DFS CAC or RADAR Detected.) During the DFS CAC or RADAR
Detected state, the RF Link Timeout counts down the time
remaining before the airFiber AF-5 can move to the next
RF link state.

Link Name Displays the name of your link.

Security AES-128is enabled at all times.
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Version Displays the airFiber Configuration Interface
software version.

Uptime This is the total time the device has been running
since the latest reboot (when the device was powered up)
or software upgrade. The time is displayed in days, hours,
minutes, and seconds.

Link Uptime This is the total time the airFiber link has
been continuously operational. The time is displayed in
days, hours, minutes, and seconds.

Remote MAC Displays the Management Ethernet MAC
address of the remote airFiber AF-5.

Remote IP Displays the Management Ethernet IP address
of the remote airFiber AF-5.

A1 Ubiquiti Networks, Inc.
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Date Displays the current system date and time. The
date and time are displayed in YEAR-MONTH-DAY
HOURS:MINUTES:SECONDS format. The system date and
time is retrieved from the Internet using NTP (Network
Time Protocol). The NTP Client is enabled by default on
the Services tab. The airFiber AF-5 doesn’t have an internal
clock, and the date and time may be inaccurate if the

NTP Client is disabled or the device isn't connected to the
Internet.

Duplex Displays Full Duplex or Half Duplex. Full-duplex
mode allows communication in both directions
simultaneously. Half-duplex mode allows communication
in one direction at a time, alternating between
transmission and reception.

TX Frequency Displays the current transmit frequency.
The airFiber AF-5 uses the radio frequency specified to
transmit data.

RX Frequency Displays the current receive frequency.
The airFiber AF-5 uses the radio frequency specified to
receive data.

Channel Width Size of the channel in MHz.

Regulatory Domain Displays the regulatory domain
(FCC/IC, ETSI, or Other), as determined by country
selection.

MGMT MAC Displays the MAC address of the
Management port.

MGMT Displays the speed and duplex of the Management
port.

DATA Displays the speed and duplex of the Data port.

Chain 0/1 Signal Strength Displays the absolute power
level (in dBm) of the received signal for each chain.

The software calculates the proper signal strength based
on the measured distance and power levels, and then it
scales the Signal Strength bar graphs so that when the link
is aimed correctly, the bar graphs are full-scale. If the bar
graphs are not full-scale, then they indicate that your link
is not optimally aimed.

Remote Chain 0/1 Signal Strength Displays the absolute
power level (in dBm) of the received signal for each chain
of the remote airFiber AF-5. The bar graphs will display as
full-scale once the link is aimed correctly.

Local Modulation Rate Displays the modulation rate:
* 10x (1024QAM MIMO)

+ 8x (256QAM MIMO)

+ 6x (64QAM MIMO)

* 4x (16QAM MIMO)

+ 2x (QPSK MIMO)

+ 1x (V2 Rate QPSK xRT)

+ Vax (Y Rate QPSK xRT)

If Automatic Rate Adaptation is enabled on the Wireless
tab, then Local Modulation Rate displays the current speed
in use and depends on the Maximum Modulation Rate
specified on the Wireless tab and current link conditions.
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Remote Modulation Rate Displays the modulation rate
of the remote airFiber AF-5:

* 10x (1024QAM MIMO)
+ 8x (256QAM MIMO)

* 6x (64QAM MIMO)

* 4x (16QAM MIMO)

* 2x (QPSK MIMO)

» 1x (Y2 Rate QPSK xRT)
+ Vax (Ya Rate QPSK xRT)

TX Capacity Displays the potential TX throughput, how
much the airFiber AF-5 can send, after accounting for the
modulation and error rates.

RX Capacity Displays the potential RX throughput, how
much the airFiber AF-5 can receive, after accounting for
the modulation and error rates.

TX Power Displays the maximum average transmit
output power (in dBm) of the airFiber AF-5.

Remote TX Power Displays the maximum average
transmit output power (in dBm) of the remote airFiber
AF-5.

Distance Displays the distance between the airFiber
radios.

GPS Signal Quality Displays Global Positioning System
(GPS) signal quality as a percentage value on a scale of
0-100%.

Latitude/Longitude Based on GPS tracking, reports the
device’s current latitude and longitude. Clicking the link
opens the reported latitude and longitude in a browser
using Google Maps™ (http://maps.google.com).

Altitude Based on GPS tracking, reports the device's
current altitude relative to sea level.

Synchronization airFiber uses GPS to synchronize the
timing of its transmissions. By default, this option is
disabled.

A1 Ubiquiti Networks, Inc.
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Monitor

There are two monitoring tools accessible via the links
on the Main tab. The default is Performance, which is
displayed when you first open the Main tab.

Performance

Throughput and Capacity charts display the current and
potential data traffic.

Throughput
Vg amm e
—— = Fa .
T Y - =f i TH B
- -~ L
e v,

Throughput displays the current data traffic on the Data
port in both graphical and numerical form. The chart scale
and throughput dimension (Bps, Kbps, Mbps) change
dynamically depending on the mean throughput value.
The statistics are updated automatically.

Capacity
s o v
L - ' -
B B o - B Te ke
- » L
¥ i -"“\.-h o v

Capacity displays the potential data traffic on the Data
port in both graphical and numerical form. The chart scale
and throughput dimension (Bps, Kbps, Mbps) change
dynamically depending on the mean throughput value.
The statistics are updated automatically.

Refresh If there is a delay in the automatic update, click
Refresh to manually update the statistics.
Log

When logging is enabled (see “System Log” on page
34 to enable logging), this option lists all registered

system events. By default, logging is not enabled.

RS LTS B =] FLEY L B L
ot e g gy g e by
i = I3

L e T A e
B TR PETTY SPTSTE

Clear To delete all entries in the system log, click Clear.
Refresh To update the log content, click Refresh.
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Chapter 5: Wireless Tab

The Wireless tab contains options to set up the wireless
part of the link. This includes wireless mode, link name,
frequencies, output power, speed, and wireless security.
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Change To save or test your changes, click Change.
A new message appears. You have three options:
» Apply Toimmediately save your changes, click Apply.

» Test To try the changes without saving them, click Test.

To keep the changes, click Apply. If you do not click
Apply within 180 seconds (the countdown is displayed),
the airFiber AF-5 times out and resumes its earlier
configuration.

+ Discard To cancel your changes, click Discard.
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Write down the settings you configure on the Wireless tab.
You will need to enter the same settings on the airFiber
AF-5 at the other end of your PtP link. The exceptions are
as follows:

+ Wireless Mode Configure one airFiber AF-5 as the
Master and the other as the Slave.

* TX and RX Frequencies The TX Frequency on the
Master should be used as the RX Frequency on the Slave,
and vice versa.

For Half Duplex mode (default), the TX and RX Frequencies
can be the same or different to suit local interference.

Half-Duplex Diagram
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For Full Duplex mode, the TX and RX Frequencies should be
different.

Master Slave

Full-Duplex Diagram

Basic Wireless Settings

In this section, configure the basic wireless settings, such
as wireless mode, link name, country code, frequencies,
output power, speed, and gain.
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Wireless Mode By default, the Wireless Mode is Slave. You
must configure one airFiber AF-5 to Master because each
PtP link must have one Master.

Link Name Enter a name for your PtP link.

Country Code Each country has its own power level and
frequency regulations. To ensure the airFiber AF-5 operates
under the necessary regulatory compliance rules, you must
select the country where your device will be used. The
frequency settings and output power limits will be tuned
according to the regulations of the selected country. For
details, refer to this table, “Frequency Ranges and Power
Levels per Country/Region” on page 46.

This radio is restricted to use with a license and to use only in
certain EU countries or geographical areas of EU countries.
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+ Change To select a new country, click Change.

Note: U.S. product versions are locked to the U.S.
Country Code to ensure compliance with FCC
regulations.
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- Country Select the new country.

- lagree to these terms of use Check this box; you
must agree to the Terms of Use to use the product.

- Accept Saves your change.
- Cancel Discards your change.

Duplex Select Half Duplex or Full Duplex. Half-duplex
operation provides more frequency planning options at
the cost of higher latency and throughput. (Half-duplex
mode allows communication in one direction at a

time, alternating between transmission and reception.)
Full-duplex operation provides the highest throughput
and lowest latency; however, you have fewer frequency
management options. (Full-duplex mode allows
communication in both directions simultaneously.)

Note: For Half Duplex mode (default), the TX and RX
Frequencies on the same airFiber AF-5 can be the
same or different to suit local interference. For Full
Duplex mode, the TX and RX Frequencies on the same
airFiber AF-5 should be different.

Channel Bandwidth Select the appropriate channel size:
10, 20, 30, 40, or 50 MHz.

Output Power Defines the maximum average transmit
output power (in dBm) of the airFiber AF-5. To specify the
output power, use the slider or manually enter the output
power value. The transmit power level maximum is limited
according to country regulations.
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Maximum Modulation Rate or Modulation Rate Higher
modulations support greater throughput but generally
require stronger RF signals and a higher Signal-to-Noise
Ratio (SNR). By default, Automatic Rate Adaptation is
enabled, and Maximum Modulation Rate is displayed.

This allows the airFiber AF-5 to automatically adjust the
modulation rate to changing RF signal conditions. Under
certain conditions, you may prefer to lock the Maximum
Modulation Rate to a lower setting to improve link
performance.

When Automatic Rate Adaptation is disabled, Modulation
Rate is displayed. Lock the Modulation Rate to the setting
of your choice.

Select one of the available modulation rates:
* 10x (1024QAM MIMO)

+ 8x(256QAM MIMO)

+ 6x (64QAM MIMO)

* 4x (16QAM MIMO)

+ 2x (QPSK MIMO)

* 1x (%2 Rate QPSK xRT)

+ Vax (Va Rate QPSK xRT)

Frequency Settings

The Valid Frequencies for your Country Code selection are
displayed. Ensure that you use frequencies that comply
with the local country regulations.

TX Frequency Enter a valid transmit frequency. The
Current State is displayed.

Note: The TX Frequency on the Master should be used
as the RX Frequency on the Slave, and vice versa.

RX Frequency Enter a valid receive frequency.

DFS Frequencies

If you have Dynamic Frequency Selection (DFS)
frequencies, then you have three sets of TX and RX
Frequency options. The airFiber radio will shut down on
the current TX frequency if it detects certain radar pulses.

You can configure alternative TX frequencies as fallback
options in case of a radar-induced shutdown. For example,
if radar is detected on TX Frequency 1, then the airFiber
radio will switch to TX Frequency 2.

The three TX Frequencies of the local airFiber radio should
match the three RX Frequencies of the remote airFiber
radio, and vice versa. This ensures that in the case of radar
detection at the remote end, the local airFiber radio will
scan all RX Frequencies until it finds the TX Frequency used
by the remote airFiber radio.

Note: If you set TX Frequency 2 or 3 to 0, then they
will not be used. If there is a DFS event, then the
~ airFiber AF-5 will wait 30 minutes and then use TX
Frequency 1 again.
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Frequancy Settings
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TX Frequency 1-3 Enter a valid transmit frequency. The
Current State is displayed.

£ Note: The TX Frequency on the Master should be used
= as the RX Frequency on the Slave, and vice versa.

RX Frequency 1-3 Enter a valid receive frequency.

Wireless Security

airFiber uses 128-bit, AES (Advanced Encryption Standard)
encryption at all times.

Wireksss Security

iy Typa' | R

My DODEHO000-DO0RI00C0008

Key Type Specifies the character format.

» HEX By default, this option uses hexadecimal
characters. 0-9, A-F, or a-f are valid characters.

» ASCIl ASCIl uses the standard English alphabet and
numeric characters (0-9, A-Z, or a-z).

Key Select the format of the MAC address.

* HEX Enter 16 bytes (eight, 16-bit HEX values). You can
omit zeroes and use colons, similar to the IPv6 format.
The default is:
0000:0000:0000:0000:0000:0000:0000:0000.

Note: The airFiber Configuration Interface
supports IPv6 formats excluding dotted quad and

", n

" (double-colon) notation.

+ ASCII Enter a combination of alphanumeric characters.
Using 128-bit, SHA1 (Secure Hash Algorithm 1), the
airFiber AF-5 hashes the ASCIl key to create a 128-bit key
for AES.
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Chapter 6: Network Tab

The Network tab allows you to configure settings for the
management network.

There are two ways to access the airFiber Configuration
Interface:

+ Management Port Enabled by default. Use a direct
connection to the Management port for out-of-band
management.

+ In-Band Management Enabled by default. In-band
management is available through the local Data port or
the Data port at the other end of the link.

The Management port and in-band management share
the default IP address of 192.168.1.20.

Change To save or test your changes, click Change.
A new message appears. You have three options:
* Apply Toimmediately save your changes, click Apply.

» Test To try the changes without saving them, click Test.

To keep the changes, click Apply. If you do not click
Apply within 180 seconds (the countdown is displayed),
the airFiber AF-5 times out and resumes its earlier
configuration.

+ Discard To cancel your changes, click Discard.

Management Network Settings

In-Band Management Enabled by default. In-band
management is available through the local Data port or
the Data port at the other end of the link.

Note: If In-Band Management is enabled, ensure that

the airFiber radios use the same IP Address, then you
may lose access via the Data ports.

A1 Ubiquiti Networks, Inc.

each airFiber radio of a link has a unique IP Address. If
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Management IP Address The airFiber AF-5 can use a
static IP address or obtain an IP address from its DHCP
server.

+ DHCP Keep the default, DHCP, to use DHCP reservation
on your router to assign a unique /P Address. The local
DHCP server assigns a reserved IP address, gateway IP
address, and DNS address to the airFiber AF-5.

Note: If you select the DHCP option, ensure that
you use DHCP reservation because if you do not
know the IP address, then the only way to manage
the airFiber AF-5 is to reset the airFiber AF-5 to its
factory default settings. (Press and hold the Reset
button for more than five seconds.) Its default
Management IP Address is reset to 192.168.1.20.

Kby =g rra e M T SENINgs
ir-Bars harasemass o Erape
Baragemes IF Addeegs. (8] DHCP Biic
DHOP Fgitach 1P 181880130
CHCF Fofback Meimaa: P58 3158 154 5
Waragameri VLA ¥ Crabe
WLAN
Stn P sgying o Erate

- DHCP Fallback IP Specify the IP address the airFiber
AF-5 should use if a DHCP server is not found.

- DHCP Fallback Netmask Specify the netmask the
airFiber AF-5 should use if a DHCP server is not found.
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+ Static Assign static IP settings to the airFiber AF-5.

Note: IP settings should be consistent with the
address space of the airFiber AF-5's network
segment.
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- IP Address Specify the IP address of the airFiber AF-5.
This IP will be used for device management purposes.

- Netmask When the netmask is expanded into its
binary form, it provides a mapping to define which
portions of the IP address range are used for the
network devices and which portions are used for host
devices. The netmask defines the address space of the
airFiber AF-5's network segment. The 255.255.255.0
(or “/24") netmask is commonly used on many Class C
IP networks.

- Gateway IP Typically, this is the IP address of the host
router, which provides the point of connection to the
Internet. This can be a DSL modem, cable modem, or
WISP gateway router. The airFiber AF-5 directs data
packets to the gateway if the destination host is not
within the local network.

- Primary DNS IP Specify the IP address of the primary
DNS (Domain Name System) server.

- Secondary DNS IP Specify the IP address of the
secondary DNS server. This entry is optional and used
only if the primary DNS server is not responding.

Management VLAN If enabled, automatically creates a
management Virtual Local Area Network (VLAN).

* VLAN ID Enter a unique VLAN ID from 2 to 4094.

Auto IP Aliasing If enabled, automatically generates an

IP address for the corresponding WLAN/LAN interface.
The generated IP address is a unique Class B IP address
from the 169.254.X.Y range (netmask 255.255.0.0), which

is intended for use within the same network segment only.
The Auto IP always starts with 169.254.X.Y, with X and Y as
the last two octets from the MAC address of the airFiber
AF-5. For example, if the MAC address is 00:15:6D:A3:04:FB,
then the generated unique Auto IP will be 169.254.4.251.
(The hexadecimal value, FB, converts to the decimal

value, 251.)

A1 Ubiquiti Networks, Inc.
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The Auto IP Aliasing setting can be useful because you
can still access and manage devices even if you lose,
misconfigure, or forget their IP addresses. Because an
Auto IP address is based on the last two octets of the MAC
address, you can determine the IP address of a device if
you know its MAC address.
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Chapter 7: Advanced Tab

The Advanced tab handles advanced wireless and Ethernet
settings. These settings should not be changed unless

you know the effects the changes will have on the airFiber
AF-5.

Change To save or test your changes, click Change.

A new message appears. You have three options:
* Apply Toimmediately save your changes, click Apply.

» Test To try the changes without saving them, click Test.
To keep the changes, click Apply. If you do not click
Apply within 180 seconds (the countdown is displayed),
the airFiber AF-5 times out and resumes its earlier
configuration.

+ Discard To cancel your changes, click Discard.

Wireless Settings
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GPS Clock Sync The airFiber uses GPS to synchronize
the timing of its transmissions. By default, this option is
disabled.

DATA Port Ethernet Settings
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DATA Speed This is the speed of the Data port. By
default, the option is Auto. The airFiber AF-5 automatically
negotiates transmission parameters, such as speed and
duplex, with its counterpart. In this process, the networked
devices first share their capabilities and then choose the
fastest transmission mode they both support.

To manually specify the maximum transmission link
speed and duplex mode, select one of the following
options: 100 Mbps-Full, 100 Mbps-Half, 10 Mbps-Full, or
10 Mbps-Half.

Full-duplex mode allows communication in both
directions simultaneously. Half-duplex mode allows
communication in one direction at a time, alternating
between transmission and reception.

Flow Control If enabled, the airFiber AF-5 generates and
responds to Ethernet layer PAUSE frames. The airFiber AF-5
regulates inbound traffic from the customer’s network

to avoid buffer overflows within the airFiber AF-5. Flow
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control has the effect of controlling the inter-packet
spacing of packets headed into the airFiber Data interface.

Multicast Filter If enabled, the filter blocks multicast
traffic from overloading the CPU when in-band
management is enabled. This allows the airFiber AF-5 to
be managed in-band when the customer’s network is
carrying large volumes of multicast traffic, such as IPTV.
The filter does not block multicast traffic going over

the radio; it simply blocks it from reaching the airFiber’s
management interface CPU.

Track Radio Link If this option is enabled, the airFiber
AF-5 disconnects the Data port’s Ethernet link when the
RF link is lost (The Management port is never disabled by
this option). The Track Radio Link option is useful because
it quickly indicates a “link lost” condition to the customer’s
routing equipment (such as a direct connection to
OSPF-enabled routers).
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+ Disabled The Track Radio Link option is disabled by
default. The Data port’s Ethernet link will always remain
up regardless of the RF link state.

* Use Timeout Duration This option is designed for use
by operators who are using in-band management. Two
timers control the Data port’s Ethernet link.

RF Link Ethernet Link Notes
Goes down for = The Ethernet link goes Even if the RF link goes
the first time down and remains back up before the

down for the number Link Off Duration timer
of seconds specified by elapses, the Ethernet
the Link Off Duration link remains down.

timer. The Ethernet link’s

The Ethernet link will downtime is long

then come back up so enough to signal to
that the airFiber AF-5 the customer’s routing
can be managed even equipment that the
when the RF link is path is lost.

down.
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RF Link Ethernet Link Notes

Goes down The Ethernet link The Ethernet link’s

for the remains up as long as uptime is long enough

second time time remains on the so the operator has
Link Off Spacing timer. enough time to access
When the Link Off the airFiber AF-5, make

configuration changes,

spacing timer elapses, and save those changes.

then the Ethernet link
goes down again for Sufficient Ethernet link
the number of seconds uptime is vital when a
specified by the Link RF link is constantly up
Off Duration timer. (This and down.

happens only if the RF

link is still down.)
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When the Use Timeout Duration option is enabled, then
the Track Radio Link option and the following timers are
enabled:

- Link Off Duration The Link Off Duration timer
controls the length of time the Data port’s Ethernet
link will be down if the RF link goes down. Enter the
number of seconds that the Ethernet link should be
offline. For example, if this is set to 10 seconds, then
when the RF link goes down, the Ethernet link will go
down and remain down for 10 seconds (regardless of
the RF link state), and then it will go back up.

- Link Off Spacing The Link Off Spacing timer controls
the length of time the airFiber AF-5 will wait before
allowing the Data port’s Ethernet link to go down for
a second time if the RF link goes down again. Enter
the minimum interval (in seconds) between offline
events of the Ethernet link, regardless of the RF link
status. The value for Link Off Spacing should be larger
than the value for Link Off Duration, and it should be
enough time for the operator to access the airFiber
AF-5, make any configuration changes, and apply
those changes.

Note: If the Link Off Spacing timer is set to

0 seconds, then the Ethernet link will only use the
Link Off Duration timer. If the Link Off Duration
timer is set to 10 seconds and the RF link goes
down, then the Ethernet link will go down for

10 seconds and then go back up regardless of the
RF link state. If the RF link is still down, then the
Ethernet link will not go down again until the RF
link goes back up and then down again.

Here are a couple of examples involving the use of the
Use Timeout Duration option.

+ Example #1
+ Link Off Duration 5 seconds
+ Link Off Spacing 60 seconds

The Data port’s Ethernet link will be initially
disconnected when the RF link first goes down. That
event will start a 60-second timer. The Ethernet link
will remain offline for 5 seconds (regardless of the RF
link status) and then come back online. The Ethernet
link will remain online (regardless of the RF link
state) until the 60-second timer expires.
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« Example #2
+ Link Off Duration 20 seconds
+ Link Off Spacing 120 seconds

The Data port’s Ethernet link will be initially
disconnected when the RF link first goes down. That
event will start a 120-second timer. The RF link goes
back up after 10 seconds; however, that does not
affect the Ethernet link. The Ethernet link will remain
offline for 20 seconds and then come back online.
The RF link goes down again after 60 seconds;
however, that does not affect the Ethernet link.

The Ethernet link will then remain online until the
120-second timer expires.

« Enabled This option is designed for use by operators
who are not using in-band management. The Track
Radio Link option is enabled without timers, so the Data
port’s Ethernet link follows the RF link state exactly. If
the RF link goes down, then the Ethernet link goes down
and remains down until the RF link goes back up.

MGMT Port Ethernet Settings

MGMT Port Ethernal Saftings:

MGMWT Spoed: | Auts 1

MGMT Speed This is the speed of the Management

port. By default, the option is Auto. The airFiber AF-5
automatically negotiates transmission parameters, such as
speed and duplex, with its counterpart. In this process, the
networked devices first share their capabilities and then
choose the fastest transmission mode they both support.

To manually specify the maximum transmission link
speed and duplex mode, select one of the following
options: 100 Mbps-Full, 100 Mbps-Half, 10 Mbps-Full,
or 10 Mbps-Half. If you are running extra long Ethernet
cables, a link speed of 10 Mbps could help to achieve
better stability.

Full-duplex mode allows communication in both
directions simultaneously. Half-duplex mode allows
communication in one direction at a time, alternating
between transmission and reception.

A1 Ubiquiti Networks, Inc.
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Chapter 8: Services Tab

The Services tab configures system management services:
Ping Watchdog, SNMP Agent, Web Server, SSH Server, Telnet
Server, NTP Client, Dynamic DNS, System Log, and Device
Discovery.

Change To save or test your changes, click Change.
A new message appears. You have three options:
» Apply Toimmediately save your changes, click Apply.

+ Test To try the changes without saving them, click Test.
To keep the changes, click Apply. If you do not click
Apply within 180 seconds (the countdown is displayed),
the airFiber AF-5 times out and resumes its earlier
configuration.

+ Discard To cancel your changes, click Discard.
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Ping Watchdog

Ping Watchdog sets the airFiber AF-5 to continuously ping
a user-defined IP address (it can be the Internet gateway,
for example). If it is unable to ping under the user-defined
constraints, then the airFiber AF-5 will automatically
reboot. This option creates a kind of “fail-proof”
mechanism.

Ping Watchdog is dedicated to continuous monitoring of
the specific connection to the remote host using the Ping
tool. The Ping tool works by sending ICMP echo request
packets to the target host and listening for ICMP echo
response replies. If the defined number of replies is not
received, the tool reboots the airFiber AF-5.
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Ping Watchdog Enables use of Ping Watchdog.

+ IP Address To Ping Specify the IP address of the target
host to be monitored by Ping Watchdog.

+ Ping Interval Specify the time interval (in seconds)
between the ICMP echo requests that are sent by Ping
Watchdog. The default value is 300 seconds.

+ Startup Delay Specify the initial time delay (in seconds)

until the first ICMP echo requests are sent by Ping
Watchdog. The default value is 300 seconds.

The Startup Delay value should be at least 60 seconds
as the network interface and wireless connection
initialization takes a considerable amount of time if the
airFiber AF-5 is rebooted.

+ Failure Count to Reboot Specify the number of ICMP
echo response replies. If the specified number of ICMP
echo response packets is not received continuously,
Ping Watchdog will reboot the airFiber AF-5. The default
value is 3.

+ Save Support Info This generates a support
information file.

SNMP Agent

Simple Network Monitor Protocol (SNMP) is an
application layer protocol that facilitates the exchange
of management information between network
devices. Network administrators use SNMP to monitor
network-attached devices for issues that warrant
attention.

The airFiber AF-5 contains an SNMP Agent, which does the
following:

+ Provides an interface for device monitoring using SNMP

+ Communicates with SNMP management applications
for network provisioning

+ Allows network administrators to monitor network
performance and troubleshoot network problems
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For the purpose of equipment identification, configure the
SNMP Agent with contact and location information:

SNMP Agent Enables the SNMP Agent.

* SNMP Community Specify the SNMP community
string. It is required to authenticate access to
Management Information Base (MIB) objects and
functions as an embedded password. The airFiber AF-5
also supports a read-only community string; authorized
management stations have read access to all the objects
in the MIB except the community strings, but do not
have write access. The airFiber AF-5 supports SNMP v1.
The default SNMP Community is public.

» Contact Specify the contact who should be notified in
case of emergency.

» Location Specify the physical location of the
airFiber AF-5.

Web Server
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The following Web Server parameters can be set:

Secure Connection (HTTPS) If enabled, the Web Server

uses secure HTTPS mode.

« Secure Server Port If secure HTTPS mode is used,
specify the TCP/IP port of the Web Server.

Server Port If HTTP mode is used, specify the TCP/IP port

of the Web Server.

Session Timeout Specifies the maximum timeout before
the session expires. Once a session expires, you must log
in again using the username and password.

SSH Server
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The following SSH Server parameters can be set:

SSH Server This option enables SSH access to the

airFiber AF-5.

+ Server Port Specify the TCP/IP port of the SSH Server.

+ Password Authentication If enabled, you must
authenticate using administrator credentials to grant
SSH access to the airFiber AF-5; otherwise, an authorized
key is required.
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» Authorized Keys Click Edit to import a public key file
for SSH access to the airFiber AF-5 instead of using an
admin password.
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- Choose File Click Choose File to locate the new key
file. Select the file and click Open.

- Import Imports the file for SSH access.

- Enabled Enables the specific key. All the added keys
are saved in the system configuration file; however,
only the enabled keys are active on the airFiber AF-5.

- Type Displays the type of key.

- Key Displays the key.

- Comment You can enter a brief description of the
key.

- Action You have the following options:
+ Add Adds a public key file.

+ Edit Make changes to a public key file. Click Save to
save your changes.

+ Del Deletes a public key file.
- Save Saves your changes.
- Close Discards your changes.

Telnet Server
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The following Telnet Server parameters can be set:

Telnet Server This option activates Telnet access to the
airFiber AF-5.

+ Server Port Specify the TCP/IP port of the Telnet Server.

A1 Ubiquiti Networks, Inc.
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NTP Client

Network Time Protocol (NTP) is a protocol for
synchronizing the clocks of computer systems over
packet-switched, variable-latency data networks. You can
use it to set the system time on the airFiber AF-5. If the Log
option is enabled, then the system time is reported next to
every log entry that registers a system event.
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NTP Client Enables the airFiber AF-5 to obtain the system
time from a time server on the Internet.

* NTP Server Specify the IP address or domain name of
the NTP server.

Dynamic DNS

Domain Name System (DNS) translates domain names
to IP addresses; Each DNS server on the Internet holds
these mappings in its respective DNS database. Dynamic
Domain Name System (DDNS) is a network service that
notifies the DNS server in real time of any changes in

the airFiber AF-5's IP settings. Even if the airFiber AF-5s
IP address changes, you can still access the airFiber AF-5
through its domain name.
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Dynamic DNS If enabled, the airFiber AF-5 allows
communications with the DDNS server.

* Host Name Enter the host name of the DDNS server.
* Username Enter the user name of the DDNS account.
+ Password Enter the password of the DDNS account.

» Show Check the box to display the password
characters.
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System Log This option enables the registration routine
of system log (syslog) messages. By default it is disabled.

* Remote Log Enables the syslog remote sending
function. System log messages are sent to a remote
server, which is specified in the Remote Log IP Address
and Remote Log Port fields.

- Remote Log IP Address The host IP address that
receives syslog messages. Properly configure the
remote host to receive syslog protocol messages.

- Remote Log Port The TCP/IP port that receives syslog

messages. 514 is the default port for the commonly
used system message logging utilities.

Every logged message contains at least a system time and
host name. Usually a specific service name that generates
the system event is also specified within the message.
Messages from different services have different contexts
and different levels of detail. Usually error, warning, or
informational system service messages are reported;
however, more detailed debug level messages can also
be reported. The more detailed the system messages
reported, the greater the volume of log messages
generated.

Device Discovery

Dervice Drsicowery
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Discovery Enables device discovery, so the airFiber AF-5
can be discovered by other Ubiquiti devices through the
Discovery tool.

CDP Enables Cisco Discovery Protocol (CDP)
communications, so the airFiber AF-5 can send out CDP
packets to share its information.

A1 Ubiquiti Networks, Inc.
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Chapter 9: System Tab Firmware Update
The controls in this section manage firmware
The System tab contains administrative options. This page maintenance.
enables the administrator to reboot the airFiber AF-5, reset
it to factory defaults, upload new firmware, back up or e
update the configuration, and configure the administrator S - i P | Dy iy et
account. :...,":-: :___ =

Change To save or test your changes, click Change.

A new message appears. You have three options: Firmware Version Displays the current firmware version.
+ Apply Toimmediately save your changes, click Apply. Build Number Displays the build number of the firmware
« Test To try the changes without saving them, click Test. version.
To keep the changes, click Apply. If you do not click Check for Updates By default, the firmware automatically
Apply within 180 seconds (the countdown is displayed), checks for updates. To manually check for an update, click
the airFiber AF-5 times out and resumes its earlier Check Now.

configuration.
+ Discard To cancel your changes, click Discard.
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Upload Firmware Click this button to update the airFiber
AF-5 with new firmware.

The airFiber AF-5 firmware update is compatible with

all configuration settings. The system configuration is
preserved while the airFiber AF-5 is updated with a new
firmware version. However, we recommend that you back
up your current system configuration before updating the
firmware.

This is a three-step procedure:

1. Click Choose File to locate the new firmware file. Select
the file and click Open.

2. Click Upload to upload the new firmware to the
airFiber AF-5.

3. The Uploaded Firmware Version is displayed. Click
Update to confirm.

If the firmware update is in process, you can close the
firmware update window, but this does not cancel the
firmware update. Please be patient, as the firmware
update routine can take three to seven minutes. You
cannot access the airFiber AF-5 until the firmware update
routine is completed.

& WARNING: Do not power off, do not reboot, and do
not disconnect the airFiber AF-5 from the power
supply during the firmware update process as
these actions will damage the airFiber AF-5!

Device

The Device Name (host name) is the system-wide device
identifier. The SNMP agent reports it to authorized
management stations. The Device Name will be used in
popular router operating systems, registration screens,
and discovery tools.
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Device Name Specifies the host name.

Interface Language Allows you to select the language
displayed in the web management interface. English is the
default language.

Date Settings
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Time Zone Specifies the time zone in relation to
Greenwich Mean Time (GMT).
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Startup Date When enabled, you are able to change the
airFiber AF-5's startup date.

+ Startup Date Specifies the airFiber AF-5’s startup date.
Click the Calendar icon or manually enter the date in
the following format: 2-digit month/2-digit day/4-digit
year. For example, for January 5, 2014, enter 01/05/2014
in the field.

System Accounts

You can change the administrator password to protect
your device from unauthorized changes. We recommend
that you change the default administrator password when
initially configuring the device.
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Administrator Username Specifies the name of the
administrator.

Key button Click this button to change the administrator
password.

+ Current Password Enter the current password for
the administrator account. It is required to change the
Password or Administrator Username.

* New Password Enter the new password for the
administrator account.

+ Verify New Password Re-enter the new password for
the administrator account.

- Note: The password length is 8 characters
L— maximum; passwords exceeding 8 characters will
be truncated.

Read-Only Account Check the box to enable the
read-only account, which can only view the Main tab.
Configure the username and password to protect your
device from unauthorized changes.

+ Read-Only Account Name Specifies the name of the
system user.

+ Key button Click this button to change the read-only
password.

- New Password Enter the new password for the
read-only account.

- Show Check the box to display the read-only
password characters.
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Miscellaneous
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Reset Button To allow use of the airFiber AF-5's physical
reset button, check the box. To prevent an accidental reset
to default settings, uncheck the box.

Note: You can reset the airFiber AF-5 to default
settings via the airFiber Configuration Interface. Go
to the System tab > Reset to Defaults.

Location

After the on-board GPS determines the location of the
airFiber AF-5, its latitude and longitude are displayed.
If the GPS does not have a fix on its location, then
“Searching for Satellites” will be displayed.

Lic iy
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Latitude The latitude of the airFiber AF-5's location is
displayed.

Longitude The longitude of the airFiber AF-5's location is
displayed.

Device Maintenance

The controls in this section manage the airFiber AF-5
maintenance routines: reboot and support information
reports.
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Reboot Device Initiates a full reboot cycle of the airFiber
AF-5. Reboot is the same as the hardware reboot, which is
similar to the power-off and power-on cycle. The system
configuration stays the same after the reboot cycle
completes. Any changes that have not been applied are
lost.

Support Info This generates a support information
file that the Ubiquiti support engineers can use when
providing customer support. This file only needs to be
generated at their request.

A1 Ubiquiti Networks, Inc.
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Configuration Management

The controls in this section manage the airFiber AF-5
configuration routines and the option to reset the airFiber
AF-5 to factory default settings.

The airFiber AF-5 configuration is stored in a plain text file
(.cfg file). You can back up, restore, or update the system
configuration file:
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Back Up Configuration Click Download to download the
current system configuration file.

Upload Configuration Click Choose File to locate the
new configuration file. Select the file and click Open.
We recommend that you back up your current system
configuration before uploading the new configuration.

Upload Click this button to upload the new configuration
file to the airFiber AF-5. Click Apply to confirm.

After the airFiber AF-5 reboots, the settings of the new
configuration are displayed in the Wireless, Network,
Advanced, Services, and System tabs of the airFiber
Configuration Interface.

Reset to Factory Defaults Resets the airFiber AF-5 to the
factory default settings. This option will reboot the airFiber
AF-5, and all factory default settings will be restored.

We recommend that you back up your current system
configuration before resetting the airFiber AF-5 to its
defaults.
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Chapter 10: Tools

Each tab of the airFiber Configuration Interface contains
network administration and monitoring tools. Click the
Tools drop-down list at the top right corner of the page.

Align Antenna

Use the Align Antenna tool to point and optimize the
antenna in the direction of maximum link signal. (See
“Using the airFiber Configuration Interface” on page
14 for more details.) The Antenna Alignment window is
designed to refresh every 250 milliseconds.
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Chain 0/1 Signal Strength Displays the absolute power
level (in dBm) of the received signal for each chain.

— Note: If “Overload” is displayed to indicate an
overload condition, identify and eliminate any
— source of strong in-band interference.

Remote Chain 0/1 Signal Strength Displays the absolute
power level (in dBm) of the received signal for each chain
of the remote airFiber radio.

Max Signal Displays the maximum signal strength (in
dBm). To adjust the range of the Max Signal meter, use
the slider or manually enter the new value. If you reduce
the range, the color change will be more sensitive to
signal fluctuations, indicating the offset of the maximum
indicator value and the scale itself.
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Discovery

The Device Discovery tool searches for all Ubiquiti devices
on your network. The Search field automatically filters
devices containing specified names or numbers as you
enter them.
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Chapter 10: Tools

Network Ping
Select Destination IP You have two options:

+ Select a remote system IP from the drop-down list,
which is generated automatically.

+ Select specify manually and enter the IP address in the
field displayed below.

Packet Count Enter the number of packets to send for
the ping test.

Packet Size Specify the size of the packet.
Start Click this button to start the test.

Packet loss statistics and latency time evaluation are
displayed after the test is completed.

Traceroute

The Traceroute tool traces the hops from the airFiber AF-5
to a specified outgoing IP address. Use this tool to find the
route taken by ICMP packets across the network to the
destination host.

It reports the MAC Address, Device Name, Mode, SSID,
Product type, Firmware version, and IP Address for each
Ubiquiti device. To access a device configuration through
its web management interface, click the device’s IP
address.

To refresh the window, click Scan.

Ping

You can ping other devices on the network directly from
the airFiber AF-5. The Ping tool uses ICMP packets to check

the preliminary link quality and packet latency estimation
between two network devices.
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Destination Host Enter the IP address of the destination
host.

Resolve IP Addresses Select this option to resolve the IP
addresses symbolically rather than numerically.

Start Click this button to start the test.

Responses are displayed after the test is completed.
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Appendix A: Specifications

airFiber AF-5/AF-5U

Operating Frequency

AF-5
FCC 15.247,15.407,ICRSS 210
ETSIEN 301 893, EN 302 502
Other Regions

AF-5U
FCC 15.247,I1CRSS 21
ETSI EN 302 502
Other Regions

5470 - 5600 MHz, 5650 - 5850 MHz
5470 - 5875 MHz
5470 - 5950 MHz

5725 -5850 MHz
5725 - 5875 MHz
5725 -6200 MHz

Dimensions

938.4 x 468.4 x 281.4 mm (36.94 x 18.44 x 11.08 in)

Weight
Mount Not Included
Mount Included

11.5 kg (25.35 Ib)
16 kg (35.27 Ib)

Max. Power Consumption

40 W

Power Supply

50V, 1.2A PoE GigE Adapter (Included)

Power Method

Passive Power over Ethernet (42-58VDC)

Certifications

CE, FCC, IC

Mounting

Pole Mount Kit (Included)

Wind Loading

863 N @ 200 km/hr (194 Ibf @ 125 mph)

Wind Survivability

200 km/hr (125 mph)

Operating Temperature

-40 to 55°C (-40 to 131°F)

LEDs

(12) Status LEDs:

Data Port Link/Activity

Data Port Speed

Management Port Link/Activity

Management Port Speed

GPS Synchronization

Master/Slave

Link Status

Modulation Mode 0.25x to 4x, 6x, 8%, 10x (Unlabeled), Overload
Remote and Local Displays (Calibrated Signal Strength)

Interface

Data Port

(1) 10/100/1000 Ethernet Port

Management Port

(1) 10/100 Ethernet Port

Auxiliary Port

(1) RJ-12, Alignment Tone Port

System

Maximum Throughput

1.2+ Gbps

Maximum Range

100+ km (62.14+ mi)
(Dependent on Regulatory Region)

Packets per Second 1+ Million
Encryption 128-Bit AES
Forward Error Correction 164/205
Cyclic Prefix 1/16 Fixed
Uplink/Downlink Ratio 50% Fixed
Radio Frame Synchronization GPS
Dynamic Frequency Selection

AF-5 CE, FCC/IC
AF-5U CE, (FCC/IC Not Applicable)

A< Ubiquiti Networks, Inc.
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airFiber AF-5/AF-5U Receive Sensitivity

Si?:z:irils Modulation Sggmﬁ:)y S(ezr(;sll\;:;c)y S(ZBS,:;";:))/ S(esr(;sll\;:;c)y FDD Capacity* | TDD Capacity*
10x 1024QAM -64 dBm -61 dBm -59 dBm -58 dBm 1280 Mbps 640 Mbps
8x 256QAM -70 dBm -67 dBm -65 dBm -64 dBm 1024 Mbps 512 Mbps
6X 64QAM -77 dBm -74 dBm -72dBm -71 dBm 768 Mbps 384 Mbps
4x 16QAM MIMO -84 dBm -81 dBm -79 dBm -78 dBm 512 Mbps 256 Mbps
2X QPSK MIMO -90 dBm -87 dBm -85 dBm -84 dBm 256 Mbps 128 Mbps
1Xx 2 Rate QPSK xRT** -93 dBm -90 dBm -88 dBm -87 dBm 128 Mbps 64 Mbps
Vax s Rate QPSK xRT -95 dBm -93 dBm -92 dBm -91 dBm 32 Mbps 16 Mbps

* FDD = (2) 50 MHz channels and TDD = (1) 50 MHz channel
** xtreme Range Technology

airFiber AF-5/AF-5U Radio Frequency

GPS ‘ GPS Clock Synchronization
Transceiver

EIRP ~50 dBm (Dependent on Regulatory Region and Frequency Band)
Frequency Accuracy +2.5 ppm without GPS Synchronization
+0.2 ppm with GPS Synchronization
Channel Bandwidth 10/20/30/40/50 MHz
Modulation 1024QAM MIMO
256QAM MIMO
64QAM MIMO
16QAM MIMO
QPSK MIMO
2 Rate QPSK xRT
s Rate QPSK xRT

Integrated Split Antenna
TX Gain 23 dBi
RX Gain 23 dBi
Beamwidth 6°
Front-to-Back Ratio 70 dB
Polarity Dual-Slant Polarization
Cross-Polarity Isolation >28dB
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1. Read, follow, and keep these instructions.

2. Heed all warnings.

3. Only use attachments/accessories specified by the

manufacturer.

& WARNING: Do not use this product in location that can be

submerged by water.

WARNING: Avoid using this product during an electrical
storm. There may be a remote risk of electric shock from
lightning.

Electrical Safety Information

1.

Compliance is required with respect to voltage,
frequency, and current requirements indicated on the
manufacturer’s label. Connection to a different power
source than those specified may result in improper
operation, damage to the equipment or pose a fire
hazard if the limitations are not followed.

There are no operator serviceable parts inside this
equipment. Service should be provided only by a
qualified service technician.

. This equipment is provided with a detachable power

cord which has an integral safety ground wire intended
for connection to a grounded safety outlet.

a. Do not substitute the power cord with one that
is not the provided approved type. Never use an
adapter plug to connect to a 2-wire outlet as this
will defeat the continuity of the grounding wire.

b. The equipment requires the use of the ground wire
as a part of the safety certification, modification or
misuse can provide a shock hazard that can result in
serious injury or death.

c. Contact a qualified electrician or the manufacturer
if there are questions about the installation prior to
connecting the equipment.

d. Protective earthing is provided by Listed AC
adapter. Building installation shall provide
appropriate short-circuit backup protection.

e. Protective bonding must be installed in accordance
with local national wiring rules and regulations.

A1 Ubiquiti Networks, Inc.

Appendix B: Safety Notices

42



airFiber® AF5/AF5U User Guide

Appendix C: Warranty

Limited Warranty

UBIQUITI NETWORKS, Inc (“UBIQUITI NETWORKS")
warrants that the product(s) furnished hereunder (the
“Product(s)”) shall be free from defects in material and
workmanship for a period of one (1) year from the date
of shipment by UBIQUITI NETWORKS under normal use
and operation. UBIQUITI NETWORKS' sole and exclusive
obligation and liability under the foregoing warranty
shall be for UBIQUITI NETWORKS, at its discretion, to
repair or replace any Product that fails to conform to the
above warranty during the above warranty period. The
expense of removal and reinstallation of any Product is
not included in this warranty. The warranty period of any
repaired or replaced Product shall not extend beyond its
original term.

Warranty Conditions
The above warranty does not apply if the Product:

()  has been modified and/or altered, or an addition
made thereto, except by Ubiquiti Networks, or
Ubiquiti Networks’ authorized representatives, or as
approved by Ubiquiti Networks in writing;

(I has been painted, rebranded or physically modified in
any way;
() has been damaged due to errors or defects in cabling;

(IV) has been subjected to misuse, abuse, negligence,
abnormal physical, electromagnetic or electrical
stress, including lightning strikes, or accident;

(V) has been damaged or impaired as a result of using
third party firmware; or

(V1) has no original Ubiquiti MAC label, or is missing any
other original Ubiquiti label(s).

(VIl) has not been received by Ubiquiti within 30 days of
issuance of the RMA.

In addition, the above warranty shall apply only if: the
product has been properly installed and used at all times
in accordance, and in all material respects, with the
applicable Product documentation; all Ethernet cabling
runs use CAT5 (or above), and for outdoor installations,
shielded Ethernet cabling is used, and for indoor
installations, indoor cabling requirements are followed.

Returns

No Products will be accepted for replacement or repair
without obtaining a Return Materials Authorization (RMA)
number from UBIQUITI NETWORKS during the warranty
period, and the Products being received at UBIQUITI
NETWORKS' facility freight prepaid in accordance with the
RMA process of UBIQUITI NETWORKS. Products returned
without an RMA number will not be processed and will be
returned freight collect or subject to disposal. Information
on the RMA process and obtaining an RMA number can be
found at: www.ubnt.com/support/warranty.

. Ubiquiti Networks, Inc.
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Disclaimer

EXCEPT FOR ANY EXPRESS WARRANTIES PROVIDED
HEREIN, UBIQUITI NETWORKS, ITS AFFILIATES, AND ITS
AND THEIR THIRD PARTY DATA, SERVICE, SOFTWARE AND
HARDWARE PROVIDERS HEREBY DISCLAIM AND MAKE
NO OTHER REPRESENTATION OR WARRANTY OF ANY
KIND, EXPRESS, IMPLIED OR STATUTORY, INCLUDING,

BUT NOT LIMITED TO, REPRESENTATIONS, GUARANTEES,
OR WARRANTIES OF MERCHANTABILITY, ACCURACY,
QUALITY OF SERVICE OR RESULTS, AVAILABILITY,
SATISFACTORY QUALITY, LACK OF VIRUSES, QUIET
ENJOYMENT, FITNESS FOR A PARTICULAR PURPOSE AND
NON-INFRINGEMENT AND ANY WARRANTIES ARISING
FROM ANY COURSE OF DEALING, USAGE OR TRADE
PRACTICE IN CONNECTION WITH SUCH PRODUCTS

AND SERVICES. BUYER ACKNOWLEDGES THAT NEITHER
UBIQUITI NETWORKS NOR ITS THIRD PARTY PROVIDERS
CONTROL BUYER'S EQUIPMENT OR THE TRANSFER OF
DATA OVER COMMUNICATIONS FACILITIES, INCLUDING
THE INTERNET, AND THAT THE PRODUCTS AND SERVICES
MAY BE SUBJECT TO LIMITATIONS, INTERRUPTIONS,
DELAYS, CANCELLATIONS AND OTHER PROBLEMS
INHERENT IN THE USE OF COMMUNICATIONS FACILITIES.
UBIQUITI NETWORKS, ITS AFFILIATES AND ITS AND THEIR
THIRD PARTY PROVIDERS ARE NOT RESPONSIBLE FOR ANY
INTERRUPTIONS, DELAYS, CANCELLATIONS, DELIVERY
FAILURES, DATA LOSS, CONTENT CORRUPTION, PACKET
LOSS, OR OTHER DAMAGE RESULTING FROM ANY OF THE
FOREGOING. In addition, UBIQUITI NETWORKS does not
warrant that the operation of the Products will be error-
free or that operation will be uninterrupted. In no event
shall UBIQUITI NETWORKS be responsible for damages

or claims of any nature or description relating to system
performance, including coverage, buyer’s selection of
products (including the Products) for buyer’s application
and/or failure of products (including the Products) to meet
government or regulatory requirements.

A WARNING: Failure to properly ground your
airFiber units will void your warranty. (Please
follow the instructions on “Grounding” on page
10 for installation of the ground wires.)

Limitation of Liability

EXCEPT TO THE EXTENT PROHIBITED BY LOCAL LAW, IN NO
EVENT WILL UBIQUITI OR ITS SUBSIDIARIES, AFFILIATES OR
SUPPLIERS BE LIABLE FOR DIRECT, SPECIAL, INCIDENTAL,
CONSEQUENTIAL OR OTHER DAMAGES (INCLUDING LOST
PROFIT, LOST DATA, OR DOWNTIME COSTS), ARISING

OUT OF THE USE, INABILITY TO USE, OR THE RESULTS OF
USE OF THE PRODUCT, WHETHER BASED IN WARRANTY,
CONTRACT, TORT OR OTHER LEGAL THEORY, AND
WHETHER OR NOT ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.
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Note

Some countries, states and provinces do not allow
exclusions of implied warranties or conditions, so the
above exclusion may not apply to you. You may have
other rights that vary from country to country, state to
state, or province to province. Some countries, states

and provinces do not allow the exclusion or limitation of
liability for incidental or consequential damages, so the
above limitation may not apply to you. EXCEPT TO THE
EXTENT ALLOWED BY LOCAL LAW, THESE WARRANTY
TERMS DO NOT EXCLUDE, RESTRICT OR MODIFY, AND

ARE IN ADDITION TO, THE MANDATORY STATUTORY
RIGHTS APPLICABLE TO THE LICENSE OF ANY SOFTWARE
(EMBEDDED IN THE PRODUCT) TO YOU. The United
Nations Convention on Contracts for the International Sale
of Goods shall not apply to any transactions regarding the
sale of the Products.

A1 Ubiquiti Networks, Inc.
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Appendix D: Compliance
Information

Installer Compliance Responsibility

Devices must be professionally installed and it is the
professional installer’s responsibility to make sure the
device is operated within local country regulatory
requirements.

FCC

Changes or modifications not expressly approved by the
party responsible for compliance could void the user’s
authority to operate the equipment.

This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received,
including interference that may cause undesired
operation.

NOTE: This equipment has been tested and found

to comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against
harmful interference when the equipment is operated in
a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction
manual, may cause harmful interference to radio
communications. Operations of this equipment in a
residential area is likely to cause harmful interference

in which case the user will be required to correct the
interference at his own expense.

Industry Canada
CAN ICES-3(B)/NMB-3(B)

To reduce potential radio interference to other users, the
antenna type and its gain should be so chosen that the
equivalent isotropically radiated power (e.i.r.p.) is not more
than that permitted for successful communication.

This device complies with Industry Canada licence-exempt
RSS standard(s). Operation is subject to the following two
conditions:

1. This device may not cause interference, and

2. This device must accept any interference, including
interference that may cause undesired operation of the
device.

A1 Ubiquiti Networks, Inc.
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CAN ICES-3(B)/NMB-3(B)

Pour réduire le risque d'interférence aux autres
utilisateurs, le type d’antenne et son gain doivent étre
choisies de facon que la puissance isotrope rayonnée
équivalente (PIRE) ne dépasse pas ce qui est nécessaire
pour une communication réussie.

Cet appareil est conforme a la norme RSS Industrie Canada
exempts de licence norme(s). Son fonctionnement est
soumis aux deux conditions suivantes:

1. Cet appareil ne peut pas provoquer d’'interférences et

2. Cet appareil doit accepter toute interférence, y compris
les interférences qui peuvent causer un mauvais
fonctionnement du dispositif.

RF Exposure Warning

The antennas used for this transmitter must be installed to
provide a separation distance of at least 126 cm (AF-5) or
123 cm (AF-5U) from all persons and must not be located
or operating in conjunction with any other antenna or
transmitter.

Les antennes utilisées pour ce transmetteur doivent étre
installé en considérant une distance de séparation de
toute personnes d’au moins 126 cm (AF-5) ou 123 cm
(AF-5U) et ne doivent pas étre localisé ou utilisé en conflit
avec tout autre antenne ou transmetteur.

Australia and New Zealand

o

Warning: This is a Class B product. In a domestic
environment this product may cause radio interference
in which case the user may be required to take adequate
measures.

CE Marking

CE marking on this product represents the productis in
compliance with all directives that are applicable to it.

Alert sign! follows CE marking

Alert sign must be indicated if a restriction on use applied
to the product and it must follow the CE marking.

430

The product can be operated in the countries and regions
listed in this table: “Frequency Ranges and Power Levels
per Country/Region” on page 46, within the stated
frequency ranges and output power (EIRP) limits.
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Appendix D: Compliance Information

Frequency Ranges and Power Levels per Country/Region

Each country has its own power level and frequency regulations. To ensure the product operates under the necessary
regulatory compliance rules, the country where the device will be used must be selected during installation. The frequency
settings and output power (EIRP) limits will be tuned according to the regulations of the selected country/region:

Country/Region 5.4 GHz Frequer'wcy Range  Max.EIRP = 5.8 GHz Frequer'wcy Range Max. EIRP for

(Band Edges in MHz) (dBm) (Band Edges in MHz) 5.7 GHz (dBm)
Argentina AF5/AF5U 5470-5725 30 5725-5850 36
Australia AF5/AF5U 5470-5600, 5650-5725 30 5725-5855 36
Bahrain AF5U 5735-5835 20
Barbados AF5U 5725-5850 36
Belize AF5U 5735-5835 30
Bolivia AF5U 5735-5835 30
Brazil AF5/AF5U 5470-5725 30 5725-5850 30
Brunei Darussalam AF5U 5735-5835 20
Canada AF5/AF5U 5470-5600, 5650-5725 30 5725-5850 50
Chile AF5U 5735-5835 20
China AF5U 5735-5835 30
Colombia AF5U 5735-5835 30
Costa Rica AF5U 5735-5835 30
Denmark AF5/AF5U 5470-5725 30 5725-5795, 5815-5850 36
Dominican Republic AF5U 5735-5835 30
Ecuador AF5U 5735-5835 30
El Salvador AF5U 5735-5835 30
Finland AF5/AF5U 5470-5725 30 5725-5795, 5815-5850 36
Germany AF5/AF5U 5470-5725 30 5755-5875 36
Greece AF5/AF5U 5470-5725 30 5725-5795 36
Grenada AF5/AF5U 5470-5725 30 5725-5850 36
Guatemala AF5U 5735-5835 30
Honduras AF5/AF5U 5470-5725 30 5725-5850 36
Hong Kong AF5/AF5U 5470-5725 30 5725-5850 36
Iceland AF5/AF5U 5470-5725 30 5725-5875 36
India AF5U 5825-5875 36
Iraq AF5U 5735-5835 36
Ireland AF5/AF5U 5470-5725 30 5725-5875 33
Jamaica AF5/AF5U 5470-5725 30 5725-5850 36
Kenya AF5U 5735-5835 30
Korea Republic AF5/AF5U 5490-5710 30 5735-5815 30
Lebanon AF5U 5735-5835 30
Liechtenstein AF5/AF5U 5470-5725 30 5725-5795, 5815-5875 36
Macau AF5U 5725-5850 36
Malaysia AF5U 5735-5835 30
Mexico AF5U 5735-5835 30
Morocco AF5U 5735-5835 20
Nepal AF5U 5735-5835 30

A1 Ubiquiti Networks, Inc.
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Country/Region 5.4 GHz Frequer.1cy Range @ Max.EIRP = 5.8 GHz Frequer-wcy Range Max. EIRP for

(Band Edges in MHz) (dBm) (Band Edges in MHz) 5.7 GHz (dBm)
New Zealand AF5/AF5U 5470-5725 30 5725-5850 36
Norway AF5/AF5U 5470-5725 30 5725-5795, 5815-5850 50
Oman AF5/AF5U 5470-5725 30 5725-5850 36
Pakistan AF5U 5735-5835 30
Panama AF5U 5735-5835 30
Papua New Guinea AF5U 5735-5835 30
Peru AF5/AF5U 5470-5725 30 5725-5850 36
Philippines AF5/AF5U 5470-5725 30 5725-5850 36
Portugal AF5/AF5U 5470-5725 30 5725-5875 36
(S‘;e:te‘:rigr‘;) AF5/AF5U 5470-5600, 5650-5725 30 5725-5850 50
Qatar AF5U 5735-5835 30
Russia AF5/AF5U 5470-5725 23 5725-5850 23
Singapore AF5U 5735-5835 30
South Africa AF5/AF5U 5470-5725 30 5725-5850 36
Spain AF5/AF5U 5470-5725 30 5725-5795, 5815-5855 36
Switzerland AF5/AF5U 5470-5725 30 5725-5795, 5815-5855 36
Taiwan AF5/AF5U 5490-5710 30 5735-5815 30
Thailand AF5/AF5U 5470-5725 30 5725-5850 36
Trinidad And Tobago AF5/AF5U 5470-5725 30 5725-5850 36
United Kingdom AF5/AF5U 5470-5725 30 5725-5790, 5815-5850 36
United States AF5/AF5U 5470-5600, 5650-5725 30 5725-5850 50
Uruguay AF5/AF5U 5470-5725 30 5725-5850 36
Uzbekistan AF5/AF5U 5470-5725 30 5725-5850 36
Venezuela AF5U 5735-5835 30
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RoHS/WEEE Compliance Statement

English

European Directive 2002/96/EC requires that the
equipment bearing this symbol on the product and/

or its packaging must not be disposed of with unsorted
municipal waste. The symbol indicates that this product
should be disposed of separately from regular household
waste streams. It is your responsibility to dispose

of this and other electric and electronic equipment

via designated collection facilities appointed by the
government or local authorities. Correct disposal

and recycling will help prevent potential negative
consequences to the environment and human health. For
more detailed information about the disposal of your old
equipment, please contact your local authorities, waste
disposal service, or the shop where you purchased the
product.

Deutsch

Die Europaische Richtlinie 2002/96/EC verlangt, dass
technische Ausriistung, die direkt am Gerat und/oder an
der Verpackung mit diesem Symbol versehen ist, nicht
zusammen mit unsortiertem Gemeindeabfall entsorgt
werden darf. Das Symbol weist darauf hin, dass das
Produkt von reguldarem Haushaltmill getrennt entsorgt
werden sollte. Es liegt in lhrer Verantwortung, dieses Gerat
und andere elektrische und elektronische Geréate lGiber die
dafilir zustandigen und von der Regierung oder ortlichen
Behorden dazu bestimmten Sammelstellen zu entsorgen.
OrdnungsgemaBes Entsorgen und Recyceln tragt dazu
bei, potentielle negative Folgen fir Umwelt und die
menschliche Gesundheit zu vermeiden. Wenn Sie weitere
Informationen zur Entsorgung lhrer Altgerate bendétigen,
wenden Sie sich bitte an die 6rtlichen Behdrden oder
stadtischen Entsorgungsdienste oder an den Handler, bei
dem Sie das Produkt erworben haben.

. Ubiquiti Networks, Inc.

Appendix D: Compliance Information

Espanol

La Directiva 2002/96/CE de la UE exige que los equipos
que lleven este simbolo en el propio aparato y/o en su
embalaje no deben eliminarse junto con otros residuos
urbanos no seleccionados. El simbolo indica que el
producto en cuestion debe separarse de los residuos
domeésticos convencionales con vistas a su eliminacion. Es
responsabilidad suya desechar este y cualesquiera otros
aparatos eléctricos y electrénicos a través de los puntos
de recogida que ponen a su disposicion el gobierno y las
autoridades locales. Al desechar y reciclar correctamente
estos aparatos estara contribuyendo a evitar posibles
consecuencias negativas para el medio ambiente y la
salud de las personas. Si desea obtener informacién mas
detallada sobre la eliminacién segura de su aparato usado,
consulte a las autoridades locales, al servicio de recogida
y eliminacién de residuos de su zona o pregunte en la
tienda donde adquirié el producto.

Francais

La directive européenne 2002/96/CE exige que
I'équipement sur lequel est apposé ce symbole sur le
produit et/ou son emballage ne soit pas jeté avec les
autres ordures ménageéres. Ce symbole indique que

le produit doit étre éliminé dans un circuit distinct

de celui pour les déchets des ménages. Il est de votre
responsabilité de jeter ce matériel ainsi que tout autre
matériel électrique ou électronique par les moyens de
collecte indiqués par le gouvernement et les pouvoirs
publics des collectivités territoriales. L'élimination et le
recyclage en bonne et due forme ont pour but de lutter
contre I'impact néfaste potentiel de ce type de produits
sur I'environnement et la santé publique. Pour plus
d'informations sur le mode d’élimination de votre ancien
équipement, veuillez prendre contact avec les pouvoirs
publics locaux, le service de traitement des déchets, ou
I'endroit ol vous avez acheté le produit.

Italiano

La direttiva europea 2002/96/EC richiede che le
apparecchiature contrassegnate con questo simbolo sul
prodotto e/o sull'imballaggio non siano smaltite insieme
ai rifiuti urbani non differenziati. Il simbolo indica che
questo prodotto non deve essere smaltito insieme ai
normali rifiuti domestici. E responsabilita del proprietario
smaltire sia questi prodotti sia le altre apparecchiature
elettriche ed elettroniche mediante le specifiche strutture
di raccolta indicate dal governo o dagli enti pubblici
locali. Il corretto smaltimento ed il riciclaggio aiuteranno
a prevenire conseguenze potenzialmente negative per
I'ambiente e per la salute dell’essere umano. Per ricevere
informazioni piu dettagliate circa lo smaltimento delle
vecchie apparecchiature in Vostro possesso, Vi invitiamo
a contattare gli enti pubblici di competenza, il servizio di
smaltimento rifiuti o il negozio nel quale avete acquistato
il prodotto.
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Appendix E: Declaration of
Conformity

Cesky UBIQUITI NETWORKS timto prohla uje, e tento UBIQUITI
[Czech] NETWORKS device, je ve shod se zékladnimi po adavky a dal imi
p islu n mi ustanovenimi sm rnice 1999/5/ES.

Dansk Undertegnede UBIQUITI NETWORKS erklaerer herved, at

[Danish] felgende udstyr UBIQUITI NETWORKS device, overholder de
vaesentlige krav og gvrige relevante krav i direktiv 1999/5/EF.

Nederlands Hierbij verklaart UBIQUITI NETWORKS dat het toestel UBIQUITI

[Dutch] NETWORKS device, in overeenstemming is met de essentiéle
eisen en de andere relevante bepalingen van richtlijn 1999/5/EG.

Bij deze verklaart UBIQUITI NETWORKS dat deze UBIQUITI
NETWORKS device, voldoet aan de essentiéle eisen en aan de
overige relevante bepalingen van Richtlijn 1999/5/EC.

English Hereby, UBIQUITI NETWORKS, declares that this UBIQUITI
NETWORKS device, is in compliance with the essential
requirements and other relevant provisions of Directive 1999/5/
EC.

Eesti Kaesolevaga kinnitab UBIQUITI NETWORKS seadme UBIQUITI

[Estonian] NETWORKS device, vastavust direktiivi 1999/5/EU p&hinbuetele
ja nimetatud direktiivist tulenevatele teistele asjakohastele
satetele.

Suomi UBIQUITI NETWORKS vakuuttaa taten ettad UBIQUITI NETWORKS

[Finnish] device, tyyppinen laite on direktiivin 1999/5/EY oleellisten
vaatimusten ja sita koskevien direktiivin muiden ehtojen
mukainen.

Francais Par la présente UBIQUITI NETWORKS déclare que I'appareil

[French] UBIQUITI NETWORKS, device est conforme aux exigences
essentielles et aux autres dispositions pertinentes de la directive
1999/5/CE.
Par la présente, UBIQUITI NETWORKS déclare que ce UBIQUITI
NETWORKS device, est conforme aux exigences essentielles et
aux autres dispositions de la directive 1999/5/CE qui lui sont
applicables.

Deutsch Hiermit erklart UBIQUITI NETWORKS, dass sich diese UBIQUITI

[German] NETWORKS device, in Ubereinstimmung mit den grundlegenden
Anforderungen und den anderen relevanten Vorschriften der
Richtlinie 1999/5/EG befindet. (BMWi)
Hiermit erkldrt UBIQUITI NETWORKS die Ubereinstimmung des
Geréates UBIQUITI NETWORKS device, mit den grundlegenden
Anforderungen und den anderen relevanten Festlegungen der
Richtlinie 1999/5/EG. (Wien)

EAANVIKA ME THN NAPOYXA UBIQUITI NETWORKS AHAQNEI OTI UBIQUITI

[Greek] NETWORKS device, ZYMMOPOQNETAI MPOX TIZ OYZIQAEIZ
ANAITHZEIX KAITIX AOINEX XXETIKEX AIATAZEIX THX OAHTIAX
1995/5/EK.

Magyar Alulirott, UBIQUITI NETWORKS nyilatkozom, hogy a
[Hungarian] UBIQUITI NETWORKS device, megfelel a vonatkozé alapvetd
kovetelményeknek és az 1999/5/EC iranyelv egyéb elbirasainak.

islenska Hér me I sir UBIQUITI NETWORKS yfir vi a UBIQUITI NETWORKS
[Icelandic] device, er i samraemi vi grunnkrofur og a rar kréfur, sem ger ar
eru i tilskipun 1999/5/EC.

Italiano Con la presente UBIQUITI NETWORKS dichiara che questo

[ltalian] UBIQUITI NETWORKS device, & conforme ai requisiti essenziali ed
alle altre disposizioni pertinenti stabilite dalla direttiva 1999/5/
CE.

Latviski Ar o UBIQUITI NETWORKS deklar, ka UBIQUITI NETWORKS

[Latvian] device, atbilst Direkt vas 1999/5/EK b tiskaj m pras b m un citiem
ar to saist tajiem noteikumiem.

Lietuviskai UBIQUITI NETWORKS deklaruoja, kad $is UBIQUITI NETWORKS

irenginys atitinka esminius reikalavimus ir kitas 1999/5/EB

[Lithuanian] C
Direktyvos nuostatas.

A1 Ubiquiti Networks, Inc.

Malti
[Maltese]

Norsk
[Norwegian]

Slovensky
[Slovak]

Svenska
[Swedish]

Espaiiol
[Spanish]

Polski
[Polish]

Portugués
[Portuguese]

Romana
[Romanian]

Appendix E: Declaration of Conformity

Hawnhekk, UBIQUITI NETWORKS, jiddikjara li dan UBIQUITI
NETWORKS device, jikkonforma mal- ti ijiet essenzjali u ma
provvedimenti o rajn relevanti li hemm fid-Dirrettiva 1999/5/EC.

UBIQUITI NETWORKS erklzerer herved at utstyret UBIQUITI
NETWORKS device, er i samsvar med de grunnleggende krav og
ovrige relevante krav i direktiv 1999/5/EF.

UBIQUITI NETWORKS t mto vyhlasuje, e UBIQUITI NETWORKS
device, sp a zdkladné po iadavky a v etky prislu né ustanovenia
Smernice 1999/5/ES.

Héarmed intygar UBIQUITI NETWORKS att denna UBIQUITI
NETWORKS device, star | dverensstimmelse med de vasentliga
egenskapskrav och 6vriga relevanta bestammelser som framgar
av direktiv 1999/5/EG.

Por medio de la presente UBIQUITI NETWORKS declara que
el UBIQUITI NETWORKS device, cumple con los requisitos
esenciales y cualesquiera otras disposiciones aplicables o
exigibles de la Directiva 1999/5/CE.

Niniejszym, firma UBIQUITI NETWORKS o wiadcza, e produkt serii
UBIQUITI NETWORKS device, spetnia zasadnicze wymagania i
inne istotne postanowienia Dyrektywy 1999/5/EC.

UBIQUITI NETWORKS declara que este UBIQUITI NETWORKS
device, esta conforme com os requisitos essenciais e outras
disposi¢oes da Directiva 1999/5/CE.

Prin prezenta, UBIQUITI NETWORKS declara cd acest dispozitiv
UBIQUITI NETWORKS este in conformitate cu cerintele esentiale
si alte prevederi relevante ale Directivei 1999/5/CE.
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Appendix F: Contact
Information

Ubiquiti Networks Support

Ubiquiti Support Engineers are located around the world
and are dedicated to helping customers resolve software,
hardware compatibility, or field issues as quickly as
possible. We strive to respond to support inquiries within
a 24-hour period.

Online Resources
Support: support.ubnt.com

Community: community.ubnt.com

Downloads: downloads.ubnt.com

S~

®

2580 Orchard Parkway
San Jose, CA95131
www.ubnt.com

©2013- 2015 Ubiquiti Networks, Inc. All rights reserved. Ubiquiti,
Ubiquiti Networks, the Ubiquiti U logo, the Ubiquiti beam logo, airFiber,
and TOUGHCable are trademarks or registered trademarks of Ubiquiti
Networks, Inc. in the United States and in other countries. All other
trademarks are the property of their respective owners.
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Appendix F: Contact Information

JLO11615

50


http://support.ubnt.com
http://community.ubnt.com
http://downloads.ubnt.com
http://www.ubnt.com

. Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL

Certificado de ' Homologacao

(Intransferivel)

N¢. . -00994-15-08356

Validade: ' ‘Indeterminada
Emissao: ' 24/06/2019

Requerente: Fabricante:

CNPJ: 04.679.642/0001-10

CH INTERNATIONAL DO BRASIL LTDA UBIQUITLINC.
685 THIRD AVENUE, 27TH FLOOR
N2
10017

ESTADOS UNIDOS DA 'AMERICA

Este documento homologa, nos. termos da regulamentagéo de telecomunicagdes vigente, o, Certificado de Conformidade n? NCC 11886/15, emitido pelo
Associacao NCC Certificacoes do Brasil. Esta homologacao € expedida em nome do solicitante aqui identificado e € valida somente para o produto a
seguir discriminado, cuja utilizacao deve observar as condicoes estabelecidas na regulamentacao, de telecomunicagoes.

Tipo - Categoria:
Transceptor de Radiacao Restrita - |1

Modelo - Nome Comercial (s):
AF-5U

Caracteristicas técnicas basicas:

Faixa de Frequéncias Tx . | Poténcia Maxima de Saida Designacdo de Emissdes|Tecnologias| Tipo de Modulagio
(MHz) (W)
QPSK/16-64-256-
5.725,0 a 5.850,0 0,0689 9IM65X9D OFDM 1024-QAM
QPSK/16-64-256-
5.725,0-a 5.850,0 0,0755 19M3X9D OFDM 1024.QAM
QPSK/16-64-256-
5:725,0-a 5.850,0 0,0655 38M6X9D OFDM 1024-OAM
QPSK/16-64-256-
5.725,0 & 5.850,0 0,0622 48M2X9D OFRDM 1024-QAM
O produto incorpora. Antena Ponto a Ponto com as'seguintes caracteristicas:
Faixa de Frequéncias Tx (MHz) Ganho Minimo (dBi) ' | ‘Polarizacdo .| 'Classe Horizontal Classe Cruzada
5.470,0 a'5.850,0 22,79 +45°/-45° Classe 1A XPD1

Ensaio de SAR 'ndo aplicavel.
Observagoes

Este produto destina-se ao uso profissional, manuseado por pessoal devidamente qualificado, nao sendo destinado ao uso do publico em geral
para acesso a servico de telecomunicacoes de interesse coletivo.

Na instalacdo do produto devem ser observadas as condicoes. de uso conforme estabelecido no Regulamento sobre Equipamentos de
Radiocomunicacao de Radiacao Restrita.

Este certificado’ substitui o de' mesmo nimero emitido em 24/06/2019

Constitui' obrigagao “do' fabricante ‘do ' produto noBrasil ' providenciar ‘a' identificagdo do ' produto ‘homologado,  nos ‘termos" da ‘regulamentagcéo  de
telecomunicagdes, em todas as unidades' comercializadas, antes de sua efetiva distribuicdo ao mercado, assim como observar e manter-as caracteristicas
técnicas que fundamentaram a'certificagao original.

As informacdes constantes deste certificado de homologacdo podem ser confirmadas no SCH - Sistema de Gestdo de Certificacao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Davison Gonzaga 'da Silva
Gerente de Certificacdo e Numeragao




MikroTik A% NS CGR1009-7G-1C-15+

CCR1009-7G-1C-15+

The new updated revision of CCR1009 is here. We attempted to combine all the customer feedback
and best practice in CCR device manufacturing that we learned over the last three years, since the
first CCR1009 devices were launched.

Important changes

No switch-chip - the device now features only fully independent Ethernet ports each with a direct connection
to the CPU, allowing to overcome previous shared 1Gbit limitation from switch-chip ports and utilize full
potential of CPU processing power on those ports.

Combo-port - a single 1Gbit software interface that has two hardware interfaces - a SFP cage and a Gigabit
Ethernet port, allowing you to use any type of connection available to you. Port also allows to switch from one
to another interface from software, or in event of disconnect, providing new, unique hardware fail-over feature.

100Mbps SFP support - this is our first device that supports T00BASE-LX/100BASE-SX/100BASE-BX fiber
modules, as well as standard 1.25G SFP modules.

More throughput - due to how ports are connected to CPU, new CCR1009 models can achieve higher
theoretical throughput.

Vi | |
s .w;& x«»‘?w»@/ﬁ%}m&w ﬁ%%*.\\/ﬁ%\ - R
\ L& J,!J!,,.!!L-‘l = NisroTike |

CCRI009-8G-1S-1S+  16Gbps ::> CCR1009-7G-1C-1S+  18Gbps

The unit is equipped with dual power supplies built in for redundancy (if one power line fails, the other one will
take over automatically).

Unit comes with the 1U rackmount case and supports a Smart card, to store your private key for use in all
features that support Certificate based authentication. It also includes LCD touchscreen, microSD and a SFP+
port for 10G connections.

CCR1009-7G-1C-15+ 1



MixroTik A% | B CGR1009-7G-1C-1S+

Specifications

Product code CCR1009-7G-1C-1S+
CPU nominal frequency TILE-GX9, 9 cores, 1.2 GHz
Size of RAM 2 GB

Storage type NAND

Storage size 128 MB

10/100/1000 Ethernet ports 7

Number of USB ports 1

Power jack 2

PoE in Yes

Supported input voltage 15V-57V

Voltage monitor Yes

PCB temperature monitor Yes

CPU temperature monitor Yes

LCD Yes

Dimensions 444 x 175 x 47mm
Operating system RouterQS, level 6 license
Max Power consumption 34W

Ethernet/SFP combo port 1

SFP+ ports 1

USB slot type microUSB type AB
Smart card Yes

Storage expansion microSD

Serial port RS232

Suggested price $495
Included

N,

USB cable Rack ears 2x |[EC cord

CCR1009-7G-1C-15+ 2



2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL

Certificado de ' Homologacao

(Intransferivel)

N .. - 07657-17-03817

Validade: ' ‘Indeterminada
Emissao: ' 12/12/2017

Requerente: Fabricante:

CNPJ: 07.212.549/0002-70

OIW INDUSTRIA/ELETRONICA S/A MIKROTIKLS, SIA
AIZKRAUKLES
Ne
LETONIA

Este documento homologa, nos termos. da regulamentagdo de telecomunicagdes vigente, o Certificado de Conformidade n® 00104358, emitido pelo Instituto
Brasileiro de Certificacdao para produtos de Telecomunicacdes. Esta homologagao € expedida em nome do solicitante aqui. identificado e é valida
somente para o produto-a seguir discriminado, cuja utilizagao deve observar as condicoes estabelecidas na regulamentagdo de telecomunicacoes.

Tipo - Categoria:
Equipamento de Rede de Dados - |l

Modelo - Nome Comercial (s):
CCR1009-7G-1C-1S+

Caracteristicas técnicas basicas:

Equipamento utilizado em redes Ethernet,.
Observagbes

Este produto destina-se ao uso profissional, manuseado por pessoal devidamente qualificado, ndao sendo destinado'ao uso do publico em geral
para acesso a servico de telecomunicacoes de interesse coletivo.

Modulos de interface e protocolos de sinalizagao, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatéria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigacdo "do" fabricante ‘do ' produto no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nhos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagédo original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologagao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacao e Numeragao




M/Kro' 1.¢ CCR1036-12G-4S

CCR1036-12G-4S5

CCR1036-12G-4S is an industrial grade router with cutting edge 36 core CPU. If your network requires to

operate with millions of packets per second - Cloud Core Router with 36 cores is your best choice.

The device comes in a 1U rackmount case, has four SFP ports, twelve Gigabit Ethernet ports, a serial

console cable and a USB port.

B /NN AN -t

e wiwivly iy e
.« 36 core CPU - Upto 16 Gbit/s throughput
. 1.2 GHz clock per core - JU rackmount case
- 12 Mbytes total on-chip cache - 12 Gigabit Ethernet ports
. State of the art TILE GX architecture « 4 SFP ports
. 28.8 mpps fastpath forwarding (wire speed for . Color touchscreen LCD

all ports) - Ports directly connected to CPU

o el
‘.I I'. .‘I D'.
-~ oo @ - —~ 7 5/ -
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The new r2 version has onboard 4 GB of RAM (8 GB for CCR1036-12G-4S-EM model), onboard M.2 slot, full
size USB slot and dual PSU for redundancy.
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Specifications

Product code CCR1036-12G-4S CCR1036-12G-4S-EM
CPU Tilera Tile-Gx36 CPU, 36 cores, 1.2 GHz per core

Size of RAM 4GB 8GB

Storage 1 GB NAND, 512 KB flash

10/100/1000 Ethernet ports 12

Supported input voltage AC power supply 100 - 240 V
1G SFP ports 4

Redundant supply Yes

USB port USB type A

Serial port RJ45

Dimensions 443 x 193 x 44 mm

Operating temperature -20°C .. +60°C

Operating system RouterOS, License level 6
Max power consumption 60 W

Included parts

g’
¥ v

2 |IEC cords Screw and feet Rack ears
kit (K10)

CCR1036-12G-4S



2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL

Certificado de ' Homologacao

(Intransferivel)

N¢ . -00991-14-03817

Validade: ' ‘Indeterminada
Emissao: ' 24/04/2014

Requerente: Fabricante:

CNPJ: 05.917.486/0001-40

LIVETECH DA BAHIA INDUSTRIA E' COMERCIO LTDA MIKROTIKLS, SIA
AIZKRAUKLES
Ne
LETONIA

Este documento homologa, nos termos da regulamentagdo de telecomunicagdes vigente, o Certificado de Conformidade n? NCC 10486/14, emitido pelo
Associacao NCC Certificacoes do Brasil, Esta homologagédo é expedida em nome do solicitante aqui identificado e € valida somente para o produto a
seguir discriminado, cuja utilizacao deve observar as condicoes estabelecidas na regulamentagéo de telecomunicagoes.

Tipo - Categoria:
Equipamento de Rede de Dados - |l

Modelo - Nome Comercial (s):
CCR1016-12G - (CCR1016-12G) /CCR1036-12G-4S - (CCR1036-12G-4S) /CCR1036-12G-4S-EM - (CCR1036-12G-4S-EM)

Caracteristicas técnicas basicas:

Equipamento utilizado em redes Ethernet,.
Observagbes

Este produto destina-se ao' uso em ambientes' corporativos, ndo 'sendo’ sua utilizacdo destinada ao 'uso do publico em geral para acesso a
servigo de telecomunicacdes de interesse coletivo.

Modulos de interface e protocolos de sinalizagao, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatéria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigacdo "do" fabricante ‘do ' produto no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nhos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagédo original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologagao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacao e Numeragao
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Notice

This document contains information that is proprietary to Ceragon Networks
Ltd. No part of this publication may be reproduced, modified, or distributed

without prior written authorization of Ceragon Networks Ltd. This document
is provided as is, without warranty of any kind.

Registered Trademarks

Ceragon Networks® is a registered trademark of Ceragon Networks Ltd.
FibeAir® is a registered trademark of Ceragon Networks Ltd. CeraView® is a
registered trademark of Ceragon Networks Ltd. Other names mentioned in
this publication are owned by their respective holders.

Trademarks

CeraMap™, PolyView™, EncryptAir™, ConfigAir™, CeraMon™, EtherAir™, and
MicroWave Fiber™, are trademarks of Ceragon Networks Ltd. Other names
mentioned in this publication are owned by their respective holders.

Statement of Conditions

The information contained in this document is subject to change without
notice. Ceragon Networks Ltd. shall not be liable for errors contained herein
or for incidental or consequential damage in connection with the furnishing,
performance, or use of this document or equipment supplied with it.

Open

Source Statement

The Product may use open source software, among them O/S software
released under the GPL or GPL alike license ("GPL License"). Inasmuch that
such software is being used, it is released under the GPL License, accordingly.
Some software might have changed. The complete list of the software being
used in this product including their respective license and the aforementioned
public available changes is accessible on http://www.gnu.org/licenses/.

Information to User

Any changes or modifications of equipment not expressly approved by the
manufacturer could void the user’s authority to operate the equipment and
the warranty for such equipment.

Revision History

Rev |Date Author Description Approved by Date
D September 7, | Baruch Gitlin | System installation guide for | Tomer Aizenberg, Amit Stark, | September 6,
2011 IP-10G. llan Benoliel, Rami Lerner, Uri [ 2011
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Safety Precautions & Declared Material

General Equipment Precautions

> > P

Use of controls, adjustments, or performing procedures other than those
specified herein, may result in hazardous radiation exposure.

When working with a FibeAir IDU, note the following risk of electric
shock and energy hazard: Disconnecting one power supply disconnects
only one power supply module. To isolate the unit completely,
disconnect all power supplies.

Machine noise information order - 3. GPSGV, the highest sound pressure
level amounts to 70 dB (A) or less, in accordance with ISO EN 7779.

Static electricity may cause body harm, as well as harm to electronic
components inside the device.

Anyone responsible for the installation or maintenance of the FibeAir IDU
must use an ESD Wrist Strap.

ESD protection measures must be observed when touching the IDU.

To prevent damage, before touching components inside the device, all
electrostatic must be discharged from both personnel and tools.

In Norway and Sweden:

Equipment connected to the protective earthing of the building installation
through the mains connection or through other equipment with a connection
to protective earthing - and to a cable distribution system using coaxial cable,
may in some circumstances create a fire hazard. Connection to a cable
distribution system has therefore to be provided through a device providing
electrical isolation below a certain frequency range (galvanic isolator, see EN
60728-11).

Utstyr som er koplet til beskyttelsesjord via nettplugg og/eller via annet
jordtilkoplet utstyr - og er tilkoplet et kabel-TV nett, kan forarsake brannfare.
For & unnga dette skal det ved tilkopling av utstyret til kabel-TV nettet
installeres en galvanisk isolator mellom utstyret og kabel- TV nettet.

Utrustning som ar kopplad till skyddsjord via jordat vagguttag och/eller via
annan utrustning och samtidigt ar kopplad till kabel-TV nat kan i vissa fall
medféra risk fér brand. For att undvika detta skall vid anslutning av
utrustningen till kabel-TV nat galvanisk isolator finnas mellan utrustningen
och kabel-TV nitet.
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Précautions générales relatives a I'équipement

> B> b

L’utilisation de commandes ou de réglages ou I'exécution de procédures
autres que celles spécifiées dans les présentes peut engendrer une
exposition dangereuse aux rayonnements.

L’usage de FibeAir IDU s’accompagne du risque suivant d'électrocution
et de danger électrique : le débranchement d'une alimentation
électrique ne déconnecte qu'un module d'alimentation électrique. Pour
isoler complétement 'unité, il faut débrancher toutes les alimentations
électriques.

Bruit de machine d’ordre - 3. GPSGV, le plus haut niveau de pression
sonore s'éléeve a 70 dB (A) au maximum, dans le respect de la norme ISO
EN 7779.

Allgemeine VorsichtsmalRnahmen fur die Anlage

> b P

Wenn andere Steuerelemente verwendet, Einstellungen vorgenommen
oder Verfahren durchgefiihrt werden als die hier angegebenen, kann
dies gefahrliche Strahlung verursachen.

Beachten Sie beim Arbeiten mit FibeAir IDU das folgende Stromschlag-
und Gefahrenrisiko: Durch Abtrennen einer Stromquelle wird nur ein
Stromversorgungsmodul abgetrennt. Um die Einheit vollstindig zu
isolieren, trennen Sie alle Stromversorgungen ab.

Maschinenlarminformations-Verordnung - 3. GPSGV, der hichste
Schalldruckpegel betrigt 70 dB(A) oder weniger gemaf3 EN ISO 7779.
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RoHS Compliance Declaration

Electronic Information Products Declaration of Hazardous/Toxic Substances

Hazardous Substance

Component Hexavalent Polybrominated
Lead Mercury |Cadmium . Polybrominated )
(Pb) (Hg) (Cd) Chromium Biphenyls (PBB) Diphenyl Ethers
9 (Crvi) pheny (PBDE)
PCBI/Circuit
Modules Comply [Comply | Comply Comply Comply Comply
Mechanical Parts | Comply |Comply | Comply Comply Comply Comply
Cables Comply [Comply | Comply Comply Comply Comply
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1. About This Guide

This guide describes the installation procedures for an IP-10 system using an
[P-10 G-Series IDU and any of the supported RFUs. This guide also provides
additional information concerning system configuration and verification once
the installation is complete.

2. What You Should Know

An [P-10 system includes one or more FibeAir IP-10 G-Series or E-Series IDUs
and any of several types of Ceragon RFUs. This manual provides instructions
for the installation of a complete IP-10 system, including an IP-10 G-Series or
E-Series IDU and an RFU.

3. Target Audience

This guide contains technical information about installation of an IP-10
system, and is intended for use by personnel of all levels certified by Ceragon
personnel such as system engineers, technicians, or supervisors.

4. Related Documents
e FibeAir IP-10G and IP-10E User Guide, DOC-00034612
e FibeAir IP-10G Product Description
e FibeAir IP-10 MIB Reference - DOC-00015446
e FibeAir IP-10 License Management System - DOC-00019183
e FibeAir CeraBuild Commission Reports Guide, DOC-00028133
e FibeAir RFU-HP Product Description
e FibeAir RFU-HP Installation Guide - DOC-00015514
e FibeAir RFU-C Product Description
e FibeAir RFU-C Installation Guide - DOC-00017708
e FibeAir RFU-HS Product Description
e FibeAir RFU-HS Installation Guide - DOC-00022617
e FibeAir RFU-SP Product Description
e FibeAir RFU-SP Installation Guide - DOC-00015515
e 1500P Installation Guide - DOC-00015520
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5. Section Summary

This manual includes the following sections:

Section Summary

Section

Summary of Contents

Preparing for Installation

Provides guidelines for transporting, inspecting, and unpacking the
equipment for an IP-10 system.

Installing the IDU

Provides instructions for installing IDU units, including instructions for rack
and nodal configurations, and special instructions for 1+1, 2+0, and 2+2
configurations.

RFU Overview

Describes the Ceragon RFU models that can be used in an IP-10 system,
including a comparison guide.

Connecting an IDU to an RFU

Provides instructions for connecting an IDU to an RFU.

Initial System Configuration

Describes the basic configuration steps for an IP-10 radio link, including how
to connect a PC or laptop to the IDU and launch Ceragon Web-Based
Management, upgrade the IDU software, activate the license key, and
configure basic IDU parameters.

Acceptance and Commissioning
Procedures

Provides Ceragon's recommended Acceptance and Commissioning
Procedure for a FibeAir IP-10 system, to be performed after initial setup is
complete.

Appendix A: Line Interfaces

Describes the FibeAir main channel, wayside channel, and order wire
channel interfaces.

Appendix B: Connector Pin-Outs

Provides pin-outs for FibeAir IDU connectors.

Appendix C: Fan Tray Replacement

Explains how to replace the fan tray in an IP-10 IDU.

Ceragon Proprietary and Confidential
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6.1

6.2

6.3

6.4

Preparing for Installation

This section provides instructions for transporting, inspecting, and unpacking
the equipment for an IP-10 system prior to installation.

Packing

The equipment is packed at the factory, and sealed moisture-absorbing bags
are inserted.

Transportation

e The equipment is prepared for public transportation. The cargo must be
kept dry during transportation, in accordance with ETS 300 019-1-2, Class
2.3.

e [tisrecommended to transport the equipment to the installation site in its
original packing case.

e Ifintermediate storage is required, the packed equipment must be stored
in dry and cool conditions and out of direct sunlight, in accordance with
ETS 300 019-1-1, Class 1.2.

Inspection

Check the packing lists, and ensure that the correct part numbers and
quantities of components arrived.

Unpacking Equipment at the Site

A single FibeAir system (1+0) is shipped in 4 crates. Upon delivery, make sure
that the following items are included:

e Two indoor units (IDUs) and accessories

e Two radio frequency units (RFUs)

Unpack the contents and check for damaged or missing parts. If any part is
damaged or missing, contact your local Ceragon distributor.
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7.1

7.2

7.3

Installing the IDU

This section provides instructions for installing a FibeAir [P-10 IDU at a
customer site.

Note: For full functionality and feature availability, upgrade the
IDU to the latest released software version. You can obtain
the latest software version and release notes at Ceragon’s
FTP site. For access to the site, contact support@ceragon.com.
For additional details, refer to Initial System Configuration
on page 27.

Required Tools for IDU Installation

The following tools are required to install an IDU:

e Philips screwdriver (for mounting the IDU to the rack and grounding
screw)

e Flathead small screwdriver (for PSU connector)
e Sharp cutting knife (for wire stripping)

e Crimping tool for ground cable lug crimping (optional: if alternative
grounding cable is used).

Cables

In addition to the tools mentioned above, the interface connectors and their
pin-outs are described in the following sections in this guide:

e Appendix A: Line Interfaces
e Appendix B: Connector Pin-Outs

Special Requirements for North America

Restricted Access Area: DC powered equipment should only be installed in a
Restricted Access Area.

Installation Codes: The equipment must be installed according to country
national electrical codes. For North America, equipment must be installed in
accordance to the US National Electrical Code, Articles 110-16,110-17 and
110-18, and the Canadian Electrical Code, Section 12.

Overcurrent Protection: A readily accessible listed branch circuit
overcurrent protective device, rated 15 A, must be incorporated in the
building wiring.

CAUTION: This equipment is designed to permit connection between the
earthed conductor of the DC supply circuit and the earthing conductor at the
equipment.

Grounded Supply System: The equipment shall be connected to a properly
grounded supply system. All equipment in the immediate vicinity shall be
grounded the same way, and shall not be grounded elsewhere.

Ceragon Proprietary and Confidential Page 12 of 71
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Local Supply System: The DC supply system is to be local, i.e. within the same
premises as the equipment.

Disconnect Device: A disconnect device is not allowed in the grounded circuit
between the DC supply source and the frame/grounded circuit connection.

7.4 Site Requirements

e Must be located indoors.
e The environment temperature must be between -5 C and +45 C.
e Easily accessible, but only by authorized personnel.

e Available power source of -48 VDC, and the site must comply with National
Electric Code (NEC) standards.

e Available management connection (Ethernet).

In addition, since the IDU will be connected to the RFU, when considering a
site, it is important to check for current and future obstacles on the roof or
tower. Possible future obstacles may include trees, new buildings, and window
cleaners on the roof, and snow that may accumulate in front of the antenna.
The site should be accessible, but only by certified personnel.

Note about Heat Dissipation: The [P-10 IDU overall heat dissipation is 25W
max (~85 BTU/h). The RFU heat dissipation is 100W max.

Note about Antenna Location: As with any type of construction, a local
permit may be required before installing an antenna. It is the owner’s
responsibility to obtain any and all permits.

7.4.1 IDU Dimensions

The following illustration shows the dimensions (in millimeters) of the
FibeAir IP-10 IDU.
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7.5

7.6

Configuration Options

[P-10 can be installed in a standalone or a nodal configuration. The nodal

configuration adds a backplane, which is required for certain functionality
such as the TDM Cross-Connect and XPIC.

e For instructions on installing an IP-10 IDU in a standalone configuration,
refer to Installing the IDU in a 19"/ETSI Rack on page 14.

e For instructions on installing an IP-10 IDU in a nodal configuration, refer
to Installing the IDU in a Nodal on page 15.

Installing the IDU in a 19"/ETSI Rack

i j The intra-building port(s) of the equipment or subassembly is suitable

for connection to intra-building or exposed wiring or cabling only. The

WARNING! intra-building port(s) of the equipment or subassembly MUST NOT be

metallically connected to interfaces that connect to the OSP or its
wiring. These interfaces are designed for use as intra-building interfaces
only and require isolation from the exposed OSP cabling. The addition of
Primary Protectors is not sufficient protection in order to connect these
interfaces metallically to OSP wiring.

The FibeAir IP-10 IDU can be installed in a standard 19" ETSI rack as shown in
the following illustration.

As shown in the illustration, four screws, supplied with the installation kit, are
used to secure the IDU to the rack.
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1.7

7.7.1

Installing the IDU in a Nodal Enclosure

Each IP-10 IDU in a nodal configuration operates as either the main unit or an
extension unit. The IDU’s role is determined by its position in the nodal
enclosure, with the lowest unit in the enclosure (Unit Number 1) always
serving as the main unit.

The main unit performs the following functions:

e Provides a central controller for management

e Provides radio and line interfaces

Extension units provide radio and line interfaces, and are accessed through
the main unit.

Nodal Enclosure Design

Two types of shelves are available for a nodal configuration:

e Main Nodal Enclosure - Each node must have a main nodal enclosure,
which can hold two IP-10 IDUs.

e Extension Nodal Enclosure -Up to two extension nodal enclosures can be
stacked on top of the main nodal enclosure. Each extension nodal
enclosure can contain two [P-10 IDUs.

Main Nodal Enclosure

Each nodal enclosure includes a backplane. The rear panel of an IP-10 IDU
includes an extra connector for connection to the backplane. The following
interfaces are implemented through the backplane:

e Multi-Radio
e Protection
e XPIC

[P-10 IDUs are hot-swappable, and additional extension nodal enclosures and
IDUs can be added in the field as required, without affecting traffic.
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7.7.2 List of Kits Needed to Install an IDU in a Nodal Configuration

Item |Description Quantity Remarks
1 [+MAIN ENCLOSURE 1

2 [+EXPANSION ENCLOSURE In accordance with configuration Optional
3 [+BLANK In accordance with configuration Optional

4 IP-10 G-Series IDU In accordance with configuration

* Note that item #3, [+BLANK, is a blank panel that must be installed in each
enclosure slot that is not occupied by an IDU.

7.7.3 Procedure for IDU Installation in a Nodal Configuration

1 Install the IP-10 [+Main Enclosure
in the 19 inch rack using 4 screws.

{Boooocoooopd

2 Ifan expansion enclosure is
required, install the IP-10
[+Expansion Enclosure above the
IP-10 I+Main Enclosure, by sliding
it down.
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Fasten the 2 screws at the back of
the IP-10 I+Expansion Enclosure.

Install the IP-10 [+Main Enclosure
in the 19 inch rack using 4 screws.

If an additional expansion
enclosure is required, perform
steps 2-4 again with the second
IP-10 [+Expansion Enclosure.
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Remove the two 19” brackets
mounted on the IP-10 IDU by
unscrewing the 3 screws at each
side.

Install the two special 19" brackets
on the IP-10 IDU supplied with the
enclosure kit.

Warning! The 19” ears should be
removed from the IP-10 IDU and
replaced with the special ears that
are used to fasten the IP-10 IDU
to the main nodal enclosure (the
XC chassis). If this is not done,
the unit will not be 100% plugged
into the backplane and you may
encounter incomprehensible
errors.

Slide the IDU into the enclosure
and tighten it using 2 screws.
Repeat this step for any additional
IDUs in your configuration.
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9 Ifthere are any empty slots in your
configuration, slide the IP-10
[+Blank panel into the enclosure,
and tighten it using 2 screws.

10 In accordance with the
configuration, remove the IP-10 T-
Card blank panel from the IDU, by
releasing 2 side screws.

11 In accordance with the
configuration, insert the IP-10 T-
Card panel into the IDU sliders,
and tighten it using 2 side screws.

Note If you remove the T-Card, the T-
Card blank needs to be put back
in the slot.

Important! For the warranty to be honored, install the unit in
accordance with the instructions above.
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7.8 Grounding the IDU and Electrical Information

The following illustration shows how the IDU is grounded to the rack.

Grounding i
Wire

IDU Grounding Notes

The IDU is suitable for installation in a Common Bonding Network (CBN).
Only copper wire should be used.

The wire must be at least 14 AWG.

Connector and connection surfaces must be plated. Bare conductors must

be coated with antioxidant before crimp connections are made to the
Screws.

FibeAir provides a ground for each IDU, via a one-hole mounted lug onto a
single-point stud. The stud must be installed using a UL-listed ring tongue
terminal, and two star washers for anti-rotation.

For antenna ports, lightning protection is used that does not permit
transients of a greater magnitude than the following:

Open Circuit: 1.2-50us 600V
Short Circuit: 8-20us 300A

The ampacity of the conductor connecting the IDU frame to the DC return
conductor is equal to, or greater than, the ampacity of the associated DC
return conductor.

On the IDU, connect a grounding wire to the single point stud below the
IDU-RFU interface (using the single screw with two washers), and, at its
other end, to the rack.
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2 Connect the power cable to the IDU power connector, and at the other end
to the power source.

Note: Connecting the power cable to a live power source will
cause the IDU to be powered on.

Important! Make sure to use a circuit breaker to protect the circuit from
damage by short or overload.

Power Supply Notes

When selecting a power source, the following must be considered:
e DC power can be from -40.5 VDC to -60 VDC.

e Recommended: Availability of a UPS (Uninterrupted Power Source),
battery backup, and emergency power generator.

e  Whether or not the power source provides constant power (i.e., power is
secured on weekends or is shut off frequently and consistently).

The power supply must have grounding points on the AC and DC sides.

A Caution!

The user power supply GND must be connected to the positive pole in the IDU
power supply. Any other connection may cause damage to the system!

Power supply grounding should be in accordance with the following
illustration:

S T O e e O ; BRI ac outiet
e (W — |£\‘:JD1ULIILJL1LJIL_ @ N e

IAC cord
ACaution! oc | (_:) (+) | P S U (~)(0) {GND)
st

Only the PSU (#) contact =~

or battery {(+) contact DC Output (chiassis)

should be connected to R GND 1o the Hidk,
the chassis (GND)! (+):0) the PSLU's
Any other connection Wi

may cause damage to
the system!
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7.8.1 Dual DC Feed

Dual-Feed Power

M2 Dual-Feed Power

LED 2

o O ]

Dual-Feed Power
Dual-Feed Power LED 1
Input 1

The dual feed IDU supports two DC inputs for power redundancy. Each input
can be connected to a separate power source. The lower input is numbered 1,
and the upper is numbered 2.

Each input can receive voltage in the range of -40.5Vto -60V.

Each power input has a dedicated LED on the front panel which indicates if
that input is receiving adequate power. This means that the LED will be off
when the input voltage is below -40.5V (absolute value).

In addition, the IDU raises an alarm when the power input is below the
minimal level (one alarm per power input). You can mask this alarm using the
CLI. This option can be used if you choose to connect only one power input
and do not want a permanent alarm in the system.

The power input connectors have built-in screws. Appropriate DC cables
should be used, and the screws should be fastened.

Dual Feed
Connectors
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8.1

RFU Overview

This section provides an overview of the radio frequency units (RFUs) that
you can install as part of an IP-10G system. Ceragon's RFUs were designed
with sturdiness, simplicity, and compatibility in mind. These advanced
systems provide high-power transmission for short and long distances and
can be assembled and installed quickly and easily. Any of the RFUs described
in this section can be used in an IP-10G system.

FibeAir RFUs deliver the maximum capacity over 3.5-56 MHz channels with
configurable modulation schemes from QPSK to 256QAM, independently of
the data interface in use. The RFUs inherently support the use of the XPIC
mechanism to double capacity over a specific radio channel.

An IP-10G system can use the following RFUs:

Standard Power
e FibeAir RFU-C
e FibeAir RFU-SP
e FibeAir 1500P

High Power

e FibeAir 1500HP
e FibeAir RFU-HP
e FibeAir RFU-HS

Installing an RFU

Installation instructions for Ceragon RFUs are provided in separate
installation manuals for each type of RFU. For a list of RFU installation
manuals and their Ceragon document numbers, refer to Related Documents on
page 9.
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8.2 RFU Selection Guide

The following table can be used to help you select the RFU that is appropriate
to your location.

e For the 13-38 GHz frequency range, use FibeAir RFU-C

e For the low frequencies please refer to the options below:

RFU Selection Guide

Character RFU-C 1500HP RFU-HP RFU-HS RFU-SP 1500P
(6-38GHz) | (6-11GHz) | (6-11GHz) | (6 - 8GHz) |(6-8GHz) | (11 - 38GHz)
Split Mount \ \ S S v N
Installation Type
All-Indoor - N N - - -
S Diversit
pace IIVEISTY 1 sp (sBsiiFC) BBS BBS +IFC' |BBS BBS BBS BBS
Method
F
eaeney roee9) N N N N y N
Diversity
1+0/2+0/1+1/2+2 v v S S N v
Configuration N+1 N ~ - - -
N+0 (N>2) N Y - -
High Power (up to 29 dBm) v N N -
Tx Power (dBm)
Ultra High Power (up to 32 dBm) v S - - -
RFU Mounting | Direct Mount Antenna \ - N N N
3.5MHz - 56 MHz V J - -
Bandwidth
10 MHz - 30 MHz v v v v v N
(BW)
56 MHz N J J J J
P .
ower Saving Adjustable Power Consumption | -- - S - - -
Mode

! 1500 HP (11 GHz ) 40 MHz bandwidth does not support IF Combining. For this frequency,

space diversity is only available via BBS.
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9. Connecting an IDU to an RFU

An IDU is connected to an RFU by means of a coaxial cable between the N-
Type connectors in the IDU and the RFU.

RFU Interface on IDU Front Panel

RFU Interface

1 Connect the coaxial cable between the IDU and RFU using the N-Type

connector.

Make sure that the fittings and the coaxial cable are clean and dry.

3 Route the coaxial cable from the IDU to the RFU and terminate it with N-
type male connectors.

4 In a split mount configuration, you must seal the coaxial cable onto the
RFU interface by performing the following steps:

N

i Peel approximately 6 inches of COAX-SEAL from the paper backing.

ii Wrap the isolation tape over the coax cover. Start winding from coax
cover towards fitting with one half overlap with each winding making
sure all joints are well covered.

Isolation Tape

iii After the entire fitting and coaxial cable are covered with
approximately 3/16" thick layers, mold and form a COAX-SEAL with
your fingers to make a smooth surface and force out any air.
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Molding the Coaxial Seal

iv If more COAX-SEAL is necessary to complete the seal, simply cut the
needed amount and add to the existing COAX-SEAL, molding and
pressing it into the other material. COAX-SEAL adheres to itself with
slight pressure.

v Carefully inspect the seal to make certain that all joints are covered.
Note: Make sure you fasten the cable along the ladder!

Important! Make sure that the inner pin of the connector does not
exceed the edge of the connector.

The cable should have a maximum attenuation of 30 dB at 350 MHz.
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10. Initial System Configuration

This section describes the basic configuration steps for an IP-10 radio link,
including the following main procedures:

Establishing a Connection with the IDU
Launching the Web EMS

Configuring IP Addresses

Upgrading the IDU Software

Loading the License Key

For detailed instructions on configuring the IP-10G, refer to the FibeAir IP-10G
and IP-10E User Guide, DOC-00034612. The User Guide includes instructions
for configuring the IP-10G interfaces, security protocols, management, and all
other necessary configurations. The User Guide also includes instructions for
setting up the various IP-10G configuration options such as space and
frequency diversity, Multi-Radio, XPIC, and 1+1 HSB, 2+2 HSB, and 2+0
configurations.

Note: The instructions in this chapter are written for the Web-

Based Element Management System (EMS). However, most
of the procedures described in this chapter can also be
performed using the CLI or the PolyView and NetMaster
NMS.
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10.1 Establishing a Connection with the IDU

The default factory configuration of a new IP-10 IDU is:
e [P Address: 192.168.1.1, IP Mask 255.255.255.0.

e Active management ports: ports 6, and 7 (far right R]45 ports), out-of band
management.

e License: Basic - capacity 10Mbps, no ACM, Single Pipe (only GbE ports,
ports #1 or #3)

e SW package: Basic - 6.xx.xx.
e Protection: Disabled. 1+0 configuration

To establish a connection with the IDU:

1 Verify that no Ethernet traffic (cables or fibers) is connected.
2 Power up the IDU.

3 Connect your PC or laptop to one of the IDU management ports (ports 6 or
7, far right R]J45 ports).

B Ll T RS g

Port7

4 Setyour PC or laptop to the following configuration:
O [P Address: 192.168.1.240
O IP Mask 255.255.255.0
O No default gateway.
5 Verify connectivity to the IDU by pinging 192.168.1.1. If there is no

connectivity, verify IDU IP management configuration using the Command
Line Interface (CLI).
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10.2 Launching the Web EMS

You can use the Web EMS to perform initial IDU configuration. To launch the
Web EMS:

1 Startyour web browser.

2 Inthe URL address field at the top, type http://vourIP, where yourlP is the
IP address of the IDU. The default IDU IP address is 192.168.1.1.

3 Press Enter. The IP-10 Login page is displayed.

Login

User Name

Password

4 Enter the user name and password:
0 Default user name: admin
O Default password: admin.

5 Click Apply. The Main View page opens, displaying all the unit's populated
slots.

Note: For multi-radio configurations, protection, and extension
units, available options will vary according to the available
interfaces and configured features for selected slot.

Main View - Multi radio configuration

Frogma © asvmn ¢ Comeinea  Main View - Multi Radlo 1
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E::;-::::4uvwwe — medng 2\ ’\9;’-‘-"7“ o @:l s
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i
Main View - Single unit configuration
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Configuration and other operations are performed by clicking the menus on
the left side of the page.
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10.3

Configuring IP Addresses

You can configure the local IDU’s IP address in the Local IP Configuration
section of the Management page.

Note: After the link is up and running, you can also configure the
remote [IDU’s I[P address, in the Remote [P Configuration
section of the Management page.

In protected configurations, the floating IP address feature provides a single I[P
address that will always provide direct access to the currently active main
unit. This is used primarily for web-based management and telnet access.

The user can configure a floating IP address in the active unit, and this I[P
address will be automatically copied to the standby unit.

To configure local IP settings:

1 Select Configuration > General > Management. The Management page
opens.

2 Inthe Local IP Configuration section of the Management page, enter the IP
address of the local unit, its subnet mask, and the default gateway.

Local IP Configuration
IP address {182.24.30.185 |

Subnet mask [r2~552~552~55[l~
Default gateway [U—Q_ﬁﬂ |
Floating IP address 0.0.0.0 y

3 Optionally, enter a floating IP address. The following limitations apply to a
floating IP address:

O The floating IP address must be different from the system IP address.

0 The floating IP address must be in the same subnet as the system IP
address.
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10.4

Upgrading the IDU Software

New IDUs contain the basic software version (6.xx.xx.), and require a software
upgrade in order to support all system features. You must download the new
software by FTP.

When downloading software, the IDU functions as an FTP client. You must
install FTP server software on the PC or laptop you are using to perform the
software upgrade. You may use Windows FTP Server or any other FTP server
application to perform the upgrade.

Note: It is recommended to use FileZilla_Server-0_9_26 software
that can be downloaded from the web (freeware).

IP-10G/E includes a timed software installation feature that enables you to
configure a software upgrade to take place at a later time. This enables you to
perform software upgrades during periods of off-peak user traffic.

[P-10G/E software versions are released as zipped Linux RPM (Red Hat
Package Manager) files (22 files or more).

Ceragon Proprietary and Confidential Page 31 of 71




FibeAir® IP-10G

Installation Guide

10.4.1 Viewing IDU Version Information

To view IDU version information:

1 Select Configuration > General > Versions > IDU. The IDU Versions
window opens.

IDU Versions

Package Name [Target Device [Running Version [Installed Version [Upgrade Package [Downgrade Package
aidu IDC 6.9.0.1.0.331 6.9.0.1.0.331 6.9.0.1.0.331 6.9.0.1.0.331

aidu-idc IDC 6.9.0.1.0.33 6.9.0.1.0.331 6.9.0.1.0.331 6.9.0.1.0.331
aidu-management IDC 6.9.047 6.9.0.47-1 6.9.0.47-1 6.9.0.47-1
aidu-modem-fus Modem 3.40.2 3.40.21 3.40.2-1 3.40.2-1

aidu-fpga-fw FPGA NiA 50.6.10-1 50.6.10-1 50.6.10-1
aidu-mrme-scripts Modem+FPGA 7.08-1 7.08-1 T7.08-1 7.08-1

LZprotocols IDC 7.5.1.aidc.1183.6.9.0.11 7.5.1.aidc.1183.6.9.0.11-1 7.5.1.aidc.1183.6.9.0.11-1 7.5.1.aidc.1183.6.9.0.11-1
kernel IDC 2.6.14.7-aidc.3.17 2.6.14.7-aidc.3.17 2.6.14.7-aidc.3.17 2.6.14.7-aidc.3.17
kernel-modules IDC 0.3.16-2.6.14.7_aidc.3.17 0.3.16-2.6.14.7_aidc.3.17 0.3.16-2.6.14.7_aidc.3.17 0.3.16-2.6.14.7_aidc.3.17
aidu-setup IDC HiA 6.9.0.14-1 6.9.0.14-1 6.9.0.14-1

aidu-atp IDC NiA 3.3841 3.3.941 3.3.941

aidu-pwe IDC 0.24 0.24-1 0.24-1 0.24-1

The IDU Versions table includes the following columns:

Package Name - Indicates the name of the software package.

Target Device - Indicates the specific component that is contains the
version.

Running Version- Indicates the version that is currently running on the
IDU.

Installed Version- Displays IDU software files that were successfully
installed.

Upgrade Package- Displays IDU software files that were successfully
downloaded to the IDU, and are ready to be installed when IDU upgrade is
executed.

Downgrade Package- Displays IDU software files that were successfully
downloaded to the IDU, and are ready to be installed when IDU downgrade
is executed.
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10.4.2 Downloading IDU Software Files

To download IDU software files:

1 Verify that your Windows firewall is disabled.
2 Select Diagnostics & Maintenance> Software Management. The
Software Management page opens.

Software Management - Slot 1

Software Management Status & Commands

Download status |Ready

Install Status

@ Slot#1 |Ready

Installation Type
@ Regular O Timed

[Rollback All| [Rollback selected|

New Version

[annlnad] ’Upgrade AII] [Upgrade Selected]

Old Version

[annlnad] ’Downgrade AII] ’Downgrade Selectedl

FTP Parameters

Refresh

3 Verify that your FTP server and remote server are properly configured.
4 Inthe New Version section, click Download to download a software
upgrade package. This may take a few minutes.

Note:

New Version

[Duwnlnad] [Upgrade AII] [Upgrade Selected

If you want to install an older version of the software, click
Download in the Old Version section rather than the New
Version section of the Software Management page.

5 Download or take the zipped software package (e.g., aidu-6.9.X.X.X.X.zip)
from FTP and save it under C:\updates.

)}

Extract the files to C;\updates.

7 Remove the ZIP file and store it in another location (e.g., C:\IP-10).

Ceragon Proprietary and Confidential

Page 33 of 71




FibeAir® IP-10G Installation Guide

The Download Status field displays the status of the software download.
Options are:

O Ready

O In-Progress
O Success

0 Failure

To view the software download log, click the icon next to the Download
Status field.

Software Management Status & Commands

Download status |Read‘_-,r

10.4.3 Upgrading the IDU Software Version

If you are upgrading the software in a 1+1 nodal configuration, make sure to
perform the following steps:

1 Before initiating the upgrade, connect to the active IDU in the local site.

2 Select Configuration > Protection > Protection Parameters. The
Protection Parameters page opens.

3 Set Protection Lockout to: On.

4 Click Apply.

If you are upgrading the software in a 1+1 standalone configuration, upgrade
the standby IDU first, then upgrade the active IDU.

If you are upgrading the software in a 2+2 configuration, upgrade the [ ???
To upgrade an IDU’s software:

1 Select Diagnostics & Maintenance> Software Management. The
Software Management page opens.
2 In the Installation Type section, specify the type of installation:

0 Regular - The upgrade will be initiated immediately when you
click Upgrade.

0 Timed - The upgrade will be initiated after a defined time
interval.

3 For atimed installation, specify the number of minutes in the Timed Install
section of the Software Management page. When you click Upgrade, the
upgrade will be initiated after the defined number of minutes.

4 Inthe New Version section, click one of the following:

O Ina 1+1 nodal configuration, select the standby IDU and click Upgrade
Selected to upgrade the software in the standby IDU. This may take a
few minutes. Once the upgrade is complete, the standby IDU will
automatically reboot. Then, select the active IDU and click Upgrade
Selected. Once the upgrade is complete, verify in the Configuration >
General > Versions > IDU page that the new version is installed and
running.

O Ina 2+0 system, click Upgrade All to upgrade the software in both
IDUs.
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O Ina 2+2 configuration, click Upgrade All to upgrade the software in
both IDUs in the standby enclosure. Once the upgrade is complete in
both IDUs, the IDUs will automatically reboot. Then, go to the active
enclosure and click Upgrade All to upgrade both IDUs in the active
enclosure.

Note: If you are downgrading to an older software version, click
Downgrade Selected or Download All in the Old Version
section instead of Upgrade Selected or Upgrade All in the
New Version section. Software downgrade requires a
special package for downgrade. For example:
downgrade-aidu-6.9.X.X.X.X.zip.

5 Fora 1+1 configuration, select Configuration > Protection > Protection
Parameters, set Protection Lockout to Off, and click Apply.

The Install Status section indicates the current download status. Options are:
0 Ready
O In-Progress
O Success
0 Failure

For a timed installation, the Install Status section indicates the number of
remaining minutes until the installation begins.

Note: Cancelling a timed installation operation will not abort an
installation that is already in progress.

To view the software installation log, click the icon next to the slot you want to
view in the Install Status section.
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10.5 Loading the License Key

New IDUs are delivered with a basic license:

e License: Basic - capacity 10Mbps, no ACM, Smart Pipe (only GbE ports,
ports #1 or #2)

Feature and capacity upgrades are implemented through manual entry of a
license key based on the IDU's Serial number. Contact Ceragon in order to
obtain your license key. Once you receive a new license key, you must load the
new license key into the IDU:

1 Select Configuration > General > Unit Parameters. The Unit Parameters
page opens.

Unit Parameters

System name |

Slot label |

IP address |192.1EB.1.2?

Contact person |

System location |

System up time |E days, 6 hours, 22 minutes, 89 seconds

|
|
|
System description |IF'-1EI agent |
|
|
|
|

Voltage input (Volt) |f1.'f'

Measurement system Metric -

IDU temperature |49°C |

RFU temperature |42 °C |

2 Verify that the three left characters of the license key match the three right
characters of the IDU Serial Number, displayed near the bottom of the Unit
Parameters page.

Note: You may have to scroll down the Unit Parameters page to
display the IDU Serial Number.
IDU SerialfPart Numbers
Serial number [F368I05642 |

Part number | |
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3 Select Configuration > General > Licensing. The Licensing page opens.

Licensing - Slot 1 {Active)

Current License

License type |NDrmaI |

License code [54203RMN237TAANJSC |

Demo License

Demo admin |Dizahle

Demo timer |B'| days

License Features

ACM license |N0t allowed
Switch application license |Sing|e pipe
Capacity |1[]
Network resiliency license |Allowed
TDM-only capacity license |Not allowed
TOM-only capacity value |0
Synchronization Unit License |Allowed

Enhanced Traffic Manger License |Allowed

Asymmetrical scripts license |Allnwed

Enhanced compression license |A|Iowed

Per usage license |Not allowed

4 Enter the license key in the License code field.

5 Click Apply.

6 Perform a cold reset of the IDU. The new license will take be activated only
after a cold reset.

7 Select Configuration > General > Licensing. The Licensing page opens.

8 Verify that the license parameters were updated.

Notes: If the license key itself is not legal (e.g., a typing mistake or
an invalid serial number), a License Violation alarm is raised
specific to the problem with the license. In the event of a
License Violation alarm, radio port capacity is automatically
limited to ~3Mbps, allowing only management channels to
the remote end. In order to clear the alarm, you must
configure the system to comply with the loaded license, then
issue a cold-reset. When the system returns online, it checks
the legality of the configuration against the license limits. If
no violation is detected, no alarm is raised, and the radio is
fully operational.

You may use the Demo license for 60 days for full capacity
and a full feature-set.
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10.6 Configuring XPIC

Cross Polarization Interference Canceller (XPIC) is a feature that enables two
radio carriers to use the same frequency with a polarity separation between
them. Since they will never be completely orthogonal, some signal cancelation
is required.

In addition, XPIC includes an automatic recovery mechanism that ensures that
if one carrier fails, or a false signal is received, the mate carrier will not be
affected. This mechanism also assures that when the failure is cleared, both
carriers will be operational.

XPIC can be used in a 2+0 or 2+2 configuration. XPIC can be, but does not have
to be, used in conjunction with Multi-Radio.
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10.7 Conditions for XPIC

XPIC is achieved using two IDUs inserted in a nodal enclosure (main or
extension). One IDU is used for the horizontal polarization and the other is
used for the vertical polarization.

XPIC IDUs can be placed inside a main node or extension node in any of the
following slots: 1 and 2 (main node), 3 and 4 (extension node), and 5 and 6
(second extension node). Slot 1 is the bottom slot in the main node. The data
of each polarization is marked by a different value, so the modem cannot lock
on the signal of the mate polarization.

When installing an XPIC system, each IDU and each RFU must be the same
hardware type. In addition, each IDU on both sides of the link must be set to
the same frequency. An appropriate alarm is raised if these requirements are
not met.

In order to activate XPIC, an XPIC script should be selected during initial
configuration. The same script must be used in all the IDUs on both sides of
the link.

After changing a script, the IDU must be reset.

10.8 Configuring the Antenna and RFU for XPIC

1 Install the dual polarization antenna and point it in the direction of the
other site.

2 Following alignment, verify that the link achieves its required RSL.

3 The antenna feeders may also need to be aligned (slight rotations) in order
to achieve the highest XPI (in absolute value) during installation, and no
less than 25dB. Refer to Displaying XPI Values on page 40.

4 Install the two RFUs on a dual polarization antenna using the appropriate
mounting kit, and mark the RFUs as V. and H. respectively.

10.8.1 IDU-RFU Cable Installation

1 Install two cables between the RFUs and the IDU. Note that the cable
length difference should not exceed 10 meters.

2 Mark the cables with V. and H. respectively and connect them respectively
to the IDU and RFU.

3 Itis recommended to connect IP-10G/E units in the lower slots of a pair
(slots 1, 3, and 5) to the RFUs with vertical polarization, and the [P-10G/E
units in the upper slots of a pair (slots 2,4, and 6) to the RFUs with
horizontal polarization.

10.8.2 Antenna Alignment

1 Power up the lower IDU (V) on both ends of the link and configure it to the
desired frequency channel, and using the XPIC script with the maximum
power.

2 Align the antennas, one at a time, until the expected RSL is achieved. Make
sure the RSL achieved is no more than +/-2 dB from the expected level.
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10.8.3 Polarization Alignment

10.9

Polarization alignment is required to verify that the antenna feeds are
adjusted, ensuring that the antenna XPD (Cross Polarization Discrimination) is
achieved.

Polarization adjustment should only be performed on one antenna.

1 Disconnect the V cable from the V RFU and connect it to the H RFU.

2 Check the RSL achieved in the H RFU and compare it to the RSL achieved
by the V RFU.

3 Verify that the XPI (Cross Polarization Interference) is at least 25dB
where:

XPI = RSLpo, — RSL 0,
RSL ., — Link RSL with thesame polarization used at both sites.
RSL o, — Link RSL with orthogonal polarizations used at both sites.

4 Ifthe XPI is less than 25dB, adjust the feed polarization by opening the
polarization screw and gently rotating the feed to minimize the RSLxpoL.

Note: Polarization alignment is not always possible since the

RSLXPOL might fall below the sensitivity threshold of the
RFU.

Displaying XPI Values

The current XPI value can be displayed in the Web EMS and the CLI (the value
is valid only when the modem is locked on a signal).

e Using CLI, enter the command xp1i.

e Using Web-Based Management:

O To view the current XPI value, select Configuration > Radio > Radio
Parameters from the menu bar on the left side of the main
management page.

Ly Favorkes 8 192,168.1.20 - Radio Parameters - Skot 1

OCERAGON :

¥ Loaout

¥ Connection Radio Parameters - Slot 1

Siot 1 Status Parameters

RFU type RFU-C
FI18 Counters o
Configuration RFU grade Grade-2
3 General Tx Rx frequency separation (MHz) 720 000
) thermet Switch
? Ehoimeca Tx level (dBm) 120
Rx level {dBm) 58
MSE (dB) 1-32.80
|xpiievel 25.80 1
# Defected blocks 778 T

Frequency Control

Tx frequency (MHz) | 14550 000 14526.000..14587.000
Diagnostics & Maintenance
15255.000..15315.000

Security Rx frequency (MHz) | 15270 000

[C] Set also remote unit

Ceragon Proprietary and Confidential

Page 40 of 71



FibeAir® IP-10G

Installation Guide

Note:

The XPI level field only appears if the IDU is using an XPIC
script.

0 To view XPI performance for intervals of 15 minutes or daily, select PM
& Counters > Radio > XPI from the menu bar on the left side of the
main management page. The XPI PM Report is displayed.

XPI PM Report

}Logout E’ Admin

XPI PM Report (15 Minutes) - Slot 1 (Active)

Search for page
----%Main Wiew - Slot 2

[ Faults

- PM & Counters
-EIPM Commands

[ Ethernet
[ Gonfiguration
- Diagnostics
Security

% Report Interval: @ 15 Minutes © Daily
# |Date & Time | Min XPI ‘Max XPI H';ngﬁzgjd Integrity
Current 26.70 27.00 0 ¥
1 26.Dec 01:30 2670  27.00 0 <
2 26Dec 01:15 2670  26.90 0 v
3 26.Dec 01:00 2670  27.00 0 g
4 26Dec 00:45 26.60  26.90 0 v
5 26.Dec 00:30 26.60  27.00 0 g
6 26Dec 00:15 26.60  26.90 0 v
7 26.Dec 00:00 26.60  26.90 0 g
8 25.Dec 2345 2670  26.90 0 v
9 25.Dec 23:30 2670  27.00 0 g
10 25.Dec 23:15 2670  27.00 0 v
Refresh

Threshold Configuration
XPI Threshold 15

(0..99)

Note:

In “clear sky” conditions, a normal XPI level is between 25

and

30dB.
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11. Acceptance and Commissioning Procedures

This section provides Ceragon's recommended Acceptance and
Commissioning Procedure for a FibeAir IP-10 system. Acceptance and
commissioning should be performed after initial setup is complete.

The purpose of this procedure is to verify correct installation and operation of
the installed link and the interoperability with customer end equipment.

Ceragon's Acceptance and Commissioning procedure includes the following
stages:

e Site Acceptance Procedure

e Commissioning of radio link in a 1+0 configuration

e Commissioning of radio link in a 1+1 configuration

e Commissioning of radio link in a 2+0 or 2+2 XPIC configuration

The Site Acceptance Procedure is a checklist that summarizes the installation
requirements of the site at which the products were installed.

The commissioning tests cover the required configuration information that
should be recorded, and the tests that should be performed on the radio link
in 1+0, 1+1, and 2+0 configurations.
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11.1 Site Acceptance Procedure

The purpose of the following procedures is to verify that all installation
requirements were noted and checked. Following this procedure will ensure
proper, long-lasting, and safe operation of the product.

The checklist below summarizes the installation requirements of the site.

SITE ACCEPTANCE CHECKLIST

1. SITE INFORMATION

Customer:

Radio model:

Site name:

Site code:

Radio link code:

Site address:

2. ANTENNA MOUNTING

Antenna mount type:

Mount is of sufficient height to clear local obstructions OK
Mount is safely positioned to not cause a safety hazard OK
Mount is secure and perpendicular OK
Mount is grounded as per site specifications OK
All steelwork is Galvanized or Stainless Steel as appropriate OK
3. ANTENNA

Antenna type (model and size):

Antenna is securely fixed to mount OK
Antenna is grounded as per site specifications OK
Ante_nna sway braces are installed correctly (where OK
applicable)

Antenna Radome is securely fitted (where applicable) OK
Water drain plugs are fitted and removed, as appropriate OK
Antenna sealing O-Ring is properly fitted and not damaged OK
Antenna/Launch unit polarization is as per link requirements OK
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(continued)

SITE ACCEPTANCE CHECKLIST

4. Radio Frequency Unit (RFU)

Type of RFU mount:

(Direct or Remote mount)

RFU is securely mounted to the antenna or pole OK
RFU is grounded as per installation instructions OK
RFU's polarization is as per link requirements OK
RFU is installed properly and has no physical damage OK
For Remote-Mount Only:

Remote mount kit is securely mounted to the pole OK
Flexible waveguide has no physical damage and connectors OK
are sealed

All flexible waveguide boIFs are secured using washers and OK
lock-washers, as appropriate

Flexible waveguide is secured to the pole OK
6. COAX CABLE

Overall cable length:

Cable type:

N-Type connectors assembled properly on the cable OK
Cable connected securely to RFU and IDU OK
Cable connector is weather-proofed (sealed) at the RFU OK
At t.he RFU, cable hgs a service/drip loop to prevent OK
moisture from entering the connector

Cable is secured using suitable restraints to fixed points at

regular intervals (0.5 m recommended) OK
Cable has no sharp bends, kinks,.(.)r crushed areas. All OK
bends are per manufacturer specifications

Grounding/lightning protection is as per site specifications OK
Lightning protection type and model:

Cable point-of-entry to building/shelter is weather-proof OK
Cable ends are properly labeled OK
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(continued)

SITE ACCEPTANCE CHECKLIST

7. FLEXIBLE WAVEGUIDE

Overall flexible WG length:

Flexible WG type:

Flexible WG is connected securely to RFU and Antenna OK
Flexible WG connector is weather-proofed (sealed) at the
OK
RFU
At the RFU, the flexible WG has a service/drip loop to OK
prevent moisture from entering the connector
Flexible WG is secured using suitable restraints to fixed
i ; OK
points at regular intervals (0.5 m recommended)
Flexible WG has no sharp bends, kinks, or crushed areas.
o OK
All bends are per manufacturer specifications
Flexible WG point-of-entry to building/shelter is weather- OK
proof
Flexible WG ends are properly labeled OK
8. INDOOR UNIT (IDU)
IDU is securely mounted to the rack OK
IDU is located in a properly ventilated environment OK
IDU fans are functional and air flow to the fans is not
; OK
disrupted
IDU and rack are grounded as per site specifications OK
Traffic cables and connections are properly terminated as OK
per manufacturer/cable instructions
All cabling is secured, tidy, and visibly labeled OK

9. DC POWER SUPPLY

Measured DC voltage input to the IDU:

(-40.5 to -60 VDC)

Power-Supply maximum current:

(at least 3 Ampere in 1 +0 site)

Power-Supply is properly grounded OK
DC power backup type:
IDU DC connector is secure and the DC input leads are
; . s OK

correctly terminated (no bare wires are visible)
IDU DC connector (+) and (GND) leads are shorted and

: OK
GND is grounded
10. RACK INSTALLATION
Rack is mounted to the shelter floor with four screws OK
Rack is mounted to the shelter wall with two screws OK
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SITE ACCEPTANCE CHECKLIST
(continued)

11. REMARKS/NOTES

12. GENERAL INFORMATION

Name:

Title:

Site accepted by: Company:

Signature:

Date:

Name:

Title:

Site approved by: Company:

Signature:

Date:

11.2 Site Acceptance Checklist Notes

The following notes provide important additional information about the Site
Acceptance Checklist.

11.2.1 Antenna Mounting

Mounting pole is of sufficient height to clear local obstructions, such as
parapets, window cleaning gantries, and lift housings.

Mounting Pole is of sufficient height, and is safely positioned, so as not to
cause a safety hazard. No person should be able to walk in front of, or look
directly into the path of the microwave radio beam. Where possible, the
pole should be away from the edge of the building.

Mounting pole is secure and perpendicular. A pole that is not
perpendicular may cause problems during antenna alignment.

Mounting pole is grounded as per site specifications. All operators and site
owners have specific requirements regarding the grounding of
installations. As a minimum, typical requirements are such that any metal
structure must be connected to the existing lightning protection ground of
the building. Where it extends beyond the 45 degree cone of protection of
existing lightning conductors, additional lightning protectors should be
installed.

All steelwork is Galvanized or Stainless Steel, as appropriate to prevent
corrosion.
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11.2.2 Antenna

e Antenna is grounded as per site specifications. See the third point in the
Antenna Mounting section above.

e Antenna sway braces are fitted and installed correctly, where applicable.
Typically, for an antenna of 1.2 m or larger, an extra sway brace is fitted to
the mounting frame of the antenna. This sway brace should not be
mounted to the same pole as the antenna, but should be installed directly
back to the tower or an alternative point.

e Antenna Water Drain Plugs are fitted and removed, where appropriate.
Some antennas have moisture drain plugs installed at various points
around the antenna. The purpose of these plugs is to allow any moisture
that forms on the inside of the antenna or radome to drip out and prevent
a pool within the antenna. Only the plugs at the bottom of the antenna,
after installation, should be removed. All other plugs should be left in
position.

11.2.3 RFU (Radio Frequency Unit)

e The RFU is grounded as per installation instructions. See the third point in
the Antenna Mounting section above.

e The RFU polarization is as per link requirements and matches the
polarization of the antenna.

11.3 IDU (Indoor Unit)

e The main traffic connections are correctly terminated and crimped as per
cable and connector manufacturer instructions. All fiber optic patch leads
should be routed carefully and efficiently, using conduits to prevent
damage to the cables.

e All other user terminations are secure and correctly terminated.

e All labeling is complete as per site requirements. Labeling is specific to
each customer. At a site with only one installation, labeling may be
unnecessary. However, at sites with multiple installations, correct and
adequate labeling is essential for future maintenance operations.

Typical labeling requirements include:
0 Antenna labels - for link identity and bearing
0 RFU labels - for link identity, frequency, and polarization

O Coax cable labels - for link identity, close to the RFU, IDU, and either
end of any joint

0O IDU labels - for link identity
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11.4 1+0 Commissioning Procedure

This section describes the recommended commissioning tests for a FibeAir
radio link in a 1+0 configuration.

The purpose of the commissioning tests is to verify correct and proper
operation of the product.

11.4.1 Commissioning Test

The following tests should be performed on each installed link.

11.4.1.1 Link Verification

“Link” LED and RFU LED on the IDU front panel are green, indicating the
radio link is up.

Received Signal Level (RSL) is up to +/- 2dB from the expected
(calculated) level at both ends of the link.

Radio Bit Error Rate (BER) is 10E-1! or higher.

If working with ATPC, ATPC is operating as expected (RSL = reference
level).

After connecting test equipment or end equipment to the line interfaces,
all LEDs on the front panel of the IDU are green.

11.4.1.2 Line Interfaces Test

50/100/200 Mbps, GbE Interface - connect a Packet Analyzer to GbE
Ethernet interface and verify error-free operation (no packet loss) for at
least 1 hour. Use an Ethernet loop on the remote site.

45 Mbps Interface - connect PDH test equipment to the DS3 interface and
verify error-free operation for at least 1 hour. Use a physical or software
loop at the far end.

2 Mbps/1.5 Mbps - connect PDH test equipment to the E1/DS1 interface
and verify error-free operation for at least 1 hour. Use a physical or
software loop at the far end.

11.4.1.3 Interoperability Verification

Connect customer end equipment to the line interfaces, and verify correct
operation.

Further interoperability tests should be performed in accordance with the
specific requirements of the connected end equipment.

Ceragon Proprietary and Confidential Page 48 of 71




FibeAir® IP-10G Installation Guide

11.4.1.4 Management Verification
e Launch the Web EMS on your laptop browser.

e Verify that you can manage the link and that you are able to perform
changes to the link configuration (frequency channel, Tx power, system
name, time and date, etc.) via the Web EMS.

e Verify that the Web EMS reports the correct parameters when performing
the above.

e Verify that there are no active alarms on the link.

e Ifthe management station is located at a remote site (Network Operation
Center), verify that the management station can manage the link and
receive traps.

11.4.1.5 Loopback Operation

e Perform, IDU-IF loopback, RFU loopback, and remote loopback, and verify
that the system operates accordingly.
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11.5 1+1 Commissioning Procedure

This section describes the recommended commissioning tests for a FibeAir
radio link in 1+1 HSB (Hot Standby) configurations (internal protection).

The purpose of the commissioning tests is to verify correct and proper
operation of the product.

Note that in this section:

Primary refers to the RFUs connected to the main path of the directional
coupler in a 1+1 HSB configuration.

Secondary refers to the RFUs connected to the secondary path of the
directional coupler in a 1+1 HSB configuration.

11.5.1 Commissioning Tests

The following tests should be performed on each installed link.

11.5.1.1 Link Verification

The following steps should be repeated for each of the four RFU combinations
(Primary-Primary, Primary-Secondary, Secondary-Primary, Secondary-
Secondary).

e “Link” LED and RFU LED on the IDU front panel are green, indicating the
radio link is up.

e Received Signal Level (RSL) is up to +/- 2 dB from the expected
(calculated) level at both ends of the link.

e Radio Bit Error Rate (BER) is 10E-11 or higher.

e Ifworking with ATPC, ATPC is operating as expected (RSL = reference
level).

e After connecting test equipment or end equipment to the line interfaces,
all LEDs on the front panel of the IDU are green.

11.5.1.2 Line Interfaces Test

e 10/100/200/300/400 Mbps, GbE interface - Connect a Packet Analyzer to
the GbE interfaces using an Fiber optic splitter, and verify error-free
operation (no packet loss) for at least 1 hour. Use an Ethernet loop at the
far end.

e 45 Mbps interface - connect PDH test equipment to the DS3 interfaces
using splitters, and verify error-free operation for at least 1 hour. Use a
physical loop between the splitters at the far end.

e 2 Mbps/1.5 Mbps - connect PDH test equipment to the E1/DS1 interfaces
using splitters, and verify error-free operation for at least 1 hour. Use a
physical loop between the splitters at the far end.
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11.5.1.3 Switching Tests

Define each of the N channels as preferred (one at a time) for errorless
switching to the +1 channel. The regular channel supports hitless switching to
the +1 channel.

Perform the following switching tests from one IDU to the other, and verify
the system switches automatically.

O Power: power off the active IDU

Radio: disconnect the coax cable of the active IDU

Line: disconnect the GbE line input of the active IDU
Management: perform manual switchover using the Web EMS

Y B |

Management: force a switchover using the Web EMS

For diversity configurations, verify that each receiver is receiving its own
signal, and then mute the active RFU. Verify that the receiver at the far end
still receives from the diversity path. Verify that there are no errors in the
test equipment.

50/100/200 Mbps, GbE Interface

Connect a Packet Analyzer to the GbE interfaces using optical splitters. Use
an Ethernet loop between the splitters at the far end. Verify no alarms
exist.

Perform the following switching tests from one IDU to the other, and verify
the system switches automatically.

O Power: power off the active IDU

0 Radio: disconnect the coax cable of the active IDU

O Line: disconnect the GbE line input of the active IDU

0 Management: perform manual switchover using the Web EMS.
0 Management: force a switchover using the Web EMS.

45/2/1.5/2 Mbps Interface

Connect PDH test equipment to the interfaces using splitters. Use a
physical loop between the splitters at the far end. Verify no alarms exist.

Perform the following switching tests from one IDU to the other, and verify
the system switches automatically.

O Power: power off the active IDU
0 Radio: disconnect the coax cable of the active IDU
0 Management: force a switchover using the Web EMS.

11.5.1.4 Interoperability Verification

Connect the customer end equipment to the line interfaces and verify
correct operation.

Further interoperability tests should be performed in accordance with the
specific requirements of the connected end equipment.
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11.5.1.5 Management Verification
e Launch the Web EMS on your laptop browser.

e Verify that you can manage the link and that you are able to perform
changes to the link configuration (frequency channel, Tx power, system
name, time and date, etc.) via the Web EMS.

e Verify that the Web EMS reports the correct parameters when performing
the above.

e Verify that there are no active alarms on the link.

e Ifthe management station is located a t a remote site (Network Operation
Center), verify that the management station can manage the link and
receive traps.
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11.6

2+0 XPIC Commissioning Procedure

This section describes the recommended commissioning tests for a FibeAir
radio link in a 2+0 XPIC Co-Channel-Dual-Polarization configuration.

The purpose of the commissioning tests is to verify correct and proper
operation of the product.

Important! Since operation of the XPIC system depends on correct
installation, make sure the guidelines for XPIC system
installation provided in New IDUs are delivered with a basic
license:

e License: Basic - capacity 10Mbps, no ACM, Smart Pipe (only GbE ports,
ports #1 or #2)

Feature and capacity upgrades are implemented through manual entry of a
license key based on the IDU's Serial number. Contact Ceragon in order to
obtain your license key. Once you receive a new license key, you must load the
new license key into the IDU:

1 Select Configuration > General > Unit Parameters. The Unit Parameters
page opens.

Unit Parameters

System name |

Slot label |
IP address [192.168.1.27

System description |IF'-1EI agent

System location |

System up time |E days, B hours, 22 minutes, 59 seconds

|
|
|
|
Contact person | |
|
|
|

Voltage input (Volt) |f1?

Measurement system Metric -

IDU temperature |49°C |

RFU temperature |f12 C |

2 Verify that the three left characters of the license key match the three right
characters of the IDU Serial Number, displayed near the bottom of the Unit
Parameters page.

Note: You may have to scroll down the Unit Parameters page to
display the IDU Serial Number.

IDU SerialfPart Numbers
Serial number [F365I05642 |

Part number | |
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3 Select Configuration > General > Licensing. The Licensing page opens.

Licensing - Slot 1 {Active)

Current License

License type |NDrmaI |

License code [54203RMN237TAANJSC |

Demo License

Demo admin |Dizahle

Demo timer |B'| days

License Features

ACM license |N0t allowed
Switch application license |Sing|e pipe
Capacity |1[]
Network resiliency license |Allowed
TDM-only capacity license |Not allowed
TOM-only capacity value |0
Synchronization Unit License |Allowed

Enhanced Traffic Manger License |Allowed

Asymmetrical scripts license |Allnwed

Enhanced compression license |A|Iowed

Per usage license |Not allowed

4 Enter the license key in the License code field.

5 Click Apply.

6 Perform a cold reset of the IDU. The new license will take be activated only
after a cold reset.

7 Select Configuration > General > Licensing. The Licensing page opens.

8 Verify that the license parameters were updated.

Notes: If the license key itself is not legal (e.g., a typing mistake or
an invalid serial number), a License Violation alarm is raised
specific to the problem with the license. In the event of a
License Violation alarm, radio port capacity is automatically
limited to ~3Mbps, allowing only management channels to
the remote end. In order to clear the alarm, you must
configure the system to comply with the loaded license, then
issue a cold-reset. When the system returns online, it checks
the legality of the configuration against the license limits. If
no violation is detected, no alarm is raised, and the radio is
fully operational.

You may use the Demo license for 60 days for full capacity
and a full feature-set.

Configuring XPIC on page 36are followed correctly.
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11.6.1 XPIC Commissioning Tests

11.6.1.1 Individual Link Verification

Before operating in XPIC configuration, each of the links (V and H) should be
commissioned individually in order to verify its proper operation.

1

2
3

€3]

Power up only IDU V at both ends and verify its frequency channel and Tx
power configuration.

Verify that the RSL is no more than +/-2 dB from the expected level.

Run Ethernet packet loss test on the link for at least 15 minutes to ensure
error-free operation.

Power up only IDU H at both ends and verify its frequency channel and Tx
power configuration.

Verify that the RSL is no more than +/-2 dB from the expected level.

Run Ethernet packet loss test on the link for at least 15 minutes to ensure
error-free operation.

11.6.1.2 XPIC Configuration Verification

1 Configure the IDU MRMC with an XPIC script.

2 Verify that the RSL at all four RFUs is no more than +/-2 dB from the
expected level.

3 Verify that no alarms exist.

4 Run Ethernet packet loss test on each IDU for at least 1 hour to ensure
error-free operation.

Note: In a 2+2 configuration, repeat each step above for each of

the four coupled RFU combinations.

11.6.1.3 XPIC Recovery Verification

In order to verify XPIC operation, simulate the faults described below.

1 Disconnect the IDU-RFU cable for each of the IDUs (one at a time), and
verify that the other link is operating.

2 Power down each of the IDUs, and verify that the other link is operating.

3 Swap the V and H cables and check that the relevant alarm is generated.

4 Mute and then un-mute one RFU at a time and verify that the other link is
operating.

Note: In a 2+2 configuration, repeat each step above for each of

the four coupled RFUs connected to the two standby IDUs.
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11.7 FibeAir IP-10 Commissioning Log

The Commissioning Log is an integral part of the commissioning procedure
and should be filled in for each installed link.

The Commissioning Log gathers all relevant information regarding the
installed link and contains a checklist of all recommended commissioning

tests.

Maintaining the Commissioning Log is important for tracking your
installations, and to provide essential data for Ceragon Networks.

Upon completing the Commissioning Log, send the log to Ceragon support

center at support@ceragon.com.

FIBEAIR IP-10 LINK COMMISSIONING LOG

1. GENERAL INFORMATION

Customer:

Radio model:

Configuration:

Radio link code:

Site 1 name & add:

Site 2 name & add:

2. INDOOR UNIT

Site 1

Site 2

IDU model:

IDU p/n:

IDU s/n:

IDU SW:

Main channel

FW Mux:

FW Modem:

Modem Script:

Ceragon Proprietary and Confidential

Page 56 of 71



mailto:support@ceragon.com

FibeAir® IP-10G

Installation Guide

FIBEAIR IP-10 LINK COMMISSIONING LOG

(continued)

3. RFU

Site 1

Site 2

RFU model:

RFU p/n:

RFU Main s/n:

SW RFU:

Tx frequency (MHz):

Rx frequency (MHZz):

Link ID:

Tx power (dBm):

ATPC on/off:

ATPC ref level:

RFU Polarization:

4. ANTENNA

Site 1

Site 2

Antenna model:

Antenna size:

Manufacturer:

Mounting type:

Mounting losses:

5. LINK PARAMETERS

Site 1

Site 2

Link distance:

Rain zone:

Expected RSL (dBm):

Expected Diversity RSL (dBm):

RSL Main (dBm):

RSL Diversity (dBm):

Deviation from exp?

RSL <2 dB?

XPI level >25dB
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FIBEAIR IP-10 LINK COMMISSIONING LOG
(continued)

6. COMMISSIONING TESTS Site 1 Site 2
Front panel LEDs: All green All green
Line loopback: Pass Pass
IF loopback: Pass Pass
RFU loopback: Pass Pass
Fast Ethernet test: Pass Pass
Gigabit Ethernet test: Pass Pass
Wayside E1 test: Pass Pass
Wayside Eth test: Pass Pass
Switching test: Pass Pass
7. MANAGEMENT CONFIGURATION Site 1 Site 2

Eth Main IP address:

Default router:

In-band enabled?

Gateway/NE:

In-band channel 1:

In-band channel 2:

Ring IP address:

Ring IP mask:

Network ID:

8. REMARKS/NOTES
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FIBEAIR IP-10 LINK COMMISSIONING LOG
(continued)

9. INSTALLATION INFORMATION

Name:

Company:

Installed by: 5
ate:

Signature:

Name:

Company:

Commissioned by:
Date:

Signature:
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12. Appendix A: Line Interfaces

This section provides a description of the FibeAir main channel, wayside
channel, and order wire channel interfaces.

The interfaces are located on the FibeAir IDU front panel.

The following interface terms should be noted:

e For connectors or signals labeled TX, the signals are sent from FibeAir.

e For connectors or signals labeled RX, the signals are sent to FibeAir.

12.1 Main Channel Interfaces

Main channel interfaces include the following:

“GLE

Gigabit Ethernet (Optical) @

1000Base-SX (Multi Mode)

Wavelength: 850 nm

Receptacle: MSA compliant, SFP (Small Form Factor
Pluggable Ports)

Connector: LC

Max Segment Length: 220 m (1351 ft), 500 m (1650 ft)

Cable Type: For Max Segment = 220 m: 62.5 yum MMF

For Max Segment= 500 m: 50 um MMF

1000Base-LX (Single Mode)

Wavelength: 1350 nm

Receptacle: MSA compliant, SFP (Small Form Factor
Pluggable Ports)

Connector: LC

Max Segment Length: 550 m (1805 ft), 5000 m (16404 ft)

Cable Type: For Max Segment = 550 m: 62.5 ym MMF, 50 um

MMF

For Max Segment = 5000 m: 10 ym SMF
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ks
Gigabit Ethernet / Fast Ethernet (Electrical) ’d

100/1000BaseT (Twisted Pair Cable)

Connector: RJ-45
Max Segment Length: Up to 100 m (328 ft) per IEEE802.3
Cable Type: Compatible with shielded and unshielded twisted

pair category 5 cables.

Supports MDI (Medium Dependent Interface)

ENTT 116

Optional 16XE1/DS1 & S >

Connector MDR 69-pin

Used with: Twisted pair

Interface Type E1/DS1

Number of ports 16 per unit (optional)

Timing mode: Retimed

Framing Unframed (full transparency)

Coding E1: HDB3
T1: AMI/B8ZS

Range: 5m

Line Impedance 120 /100 Q balanced. Optional module for 75 Q
unbalanced

Compatible Standards ITU-T G.703, G.736, G.775, G.823, G.824, G.828,
ITU-T 1.432, ETSI ETS 300 147, ETS 300 417,
ANSI T1.105, T1.102-1993, T1.231, Bellcore GR-
253-core, TR-NWT-000499
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12.2 Wayside Channel Interface

The wayside channel is used as an auxiliary audio or data channel.

10/100BaseT (Ethernet) -

T
i

Connector:

Shielded RJ-45

Used with:

UTP Cat 5

Protocols supported:

Ethernet (10/100BaseT), half or full duplex

Timing mode: Retimed
Range: 100 m
Impedance: 100 ©

12.3 Protection Channel Interface

Protection L

Connector:

Shielded RJ-45

Used with:

UTP Cat 5

Protocols supported:

Ethernet (10/100BaseT), half or full duplex

Timing mode: Retimed
Range: 100 m
Impedance: 100 Q

12.4 Management Channel Interface

w{rg_r
Out-of-Band Management t-

Connector:

Shielded RJ-45

Used with:

UTP Cat 5

Protocols supported:

Ethernet (10/100BaseT), half or full duplex

Timing mode: Retimed
Range: 100 m
Impedance: 100 Q
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12.5 Order Wire Channel Interface

The Order Wire is used for audio transmission for testing or maintenance
fs purposes.

The specifications for this channel are as follows:

Termination Type: Headset stereo plug, 2.5 mm
Frequency band (KHz) 0.3-34

Input impedance (ohms) ~2000

Output impedance (ohms) 32

12.6  User Channel Interface
e The user channel is a CVSD audio channel that delivers 64 Kbps, via an RJ-45

@ connector.
The interface can be used for one of the following:
e Asynchronous RS-232
e Asynchronous V-11
e Co and Contra Directional
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13. Appendix B: Connector Pin-Outs

This appendix provides pin-outs for FibeAir IDU connectors, including the
following:

13.1

External Alarms Connector

Protection/Wayside/Management Connector

Power Connector

16 x E1/DS1 Connector
Ethernet 10/100/1000 Connector

Ethernet 10/100 Connector

User Channel Connector

Craft Terminal

External Alarms Connector Pin-Out

The External Alarms connector is a D-type 9-pin connector.

Note: For a 1+1 configuration, the pins are as listed in the table
below. For 1+0, pins 7 and 9 are interchanged.
Pin | Signal (0] Color Description
1 |EXT NS Input Black External input alarm
#5
2 |EXT N4 Input Brown External input alarm
#4
3 |EXT N3 Input Red External input alarm
#3
4 |EXTIN2 Input Orange External input alarm
#2
5 |EXT N1 Input Yellow E;(ternal input alarm
6 |[GND GND Green GND
7 |RELAY 1 NO |Output Blue Relay #1, normally
open pin
8 |RELAY 1 C |Output Purple FI;«rallay #1, common
9 |RELAY 1 NC |Output Grey Relay #1., normally
closed pin
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13.2 Protection/Wayside/Management Connector Pin-Out

The Protection/Wayside/Management connector is an RJ-45, 8-pin, female
type connector.

RJ-45 Male Connector | ..
: Signal
Pin
1
Twisted Pair, Out - Tx
2
3
Twisted Pair, In - Rx
6
4
Not Connected
5
7
Not Connected
8

13.3 Power Connector Pin-Out

The power connector pin-out is as follows:

Left Pin (#1) Right Pin (#2)
-48V (return current) ov

Note that right/left refers to viewing the panel from the front.
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13.4 16 x E1/DS1Connector
The 16 x E1/DS1 connector is a SCSI 68-pin connector.

. . Label on the

Pin # Signal Twisted Pair Type
1 OUT - TIP1

Ch1 Tx TWISTED PAIR
35 OUT - RING1
2 OUT - TIP2

Ch2 Tx TWISTED PAIR
36 OUT - RING2
3 OUT - TIP3

Ch3 Tx TWISTED PAIR
37 OUT - RING3
4 OUT - TIP4

Ch4 Tx TWISTED PAIR
38 OUT - RING4
5 OUT - TIP5

Ch5 Tx TWISTED PAIR
39 OUT - RING5
6 OUT - TIP6

Ch6 Tx TWISTED PAIR
40 OUT - RING6
7 OuUT - TIP7

Ch7 Tx TWISTED PAIR
41 OUT - RING7
8 OUT - TIP8

Ch8 Tx TWISTED PAIR
42 OUT - RING8
9 OUT - TIP9

Ch9 Tx TWISTED PAIR
43 OUT - RING9
10 OUT - TIP10

Ch10 Tx TWISTED PAIR
44 OUT - RING10
11 OUT - TIP11

Ch11 Tx TWISTED PAIR
45 OUT - RING1
12 OUT -TIP12

Ch12 Tx TWISTED PAIR
46 OUT - RING12
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16 x E1/DS1 Connector (Continued)

. . Label on the

Pin# Signal Twisted Pair Type
13 OUT - TIP13

Ch13 Tx TWISTED PAIR
47 OUT - RING13
14 OUT - TIP14

Ch14 Tx TWISTED PAIR
48 OUT - RING14
15 OUT - TIP15

Ch15 Tx TWISTED PAIR
49 OUT - RING15
16 OUT - TIP16

Ch16 Tx TWISTED PAIR
50 OUT - RING16
19 IN - TIP1

Ch1 Rx TWISTED PAIR
53 IN - RING1
20 IN - TIP2

Ch2 Rx TWISTED PAIR
54 IN - RING2
21 IN - TIP3

Ch3 Rx TWISTED PAIR
55 IN - RING3
22 IN - TIP4

Ch4 Rx TWISTED PAIR
56 IN - RING4
23 IN - TIP5

Ch5 Rx TWISTED PAIR
57 IN - RING5
24 IN - TIP6

Ch6 Rx TWISTED PAIR
58 IN - RING6
25 IN - TIP7

Ch7 Rx TWISTED PAIR
59 IN - RING7
26 IN - TIP8

Ch8 Rx TWISTED PAIR
60 IN - RING8
27 IN - TIP9

Ch9 Rx TWISTED PAIR
61 IN - RING9
28 IN - TIP10

Ch10 Rx TWISTED PAIR
62 IN - RING10
29 IN - TIP11

Ch11 Rx TWISTED PAIR
63 IN - RING11
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16 x E1/DS1 Connector (Continued)

. . Label on the
Pin# Signal Twisted Pair Type
30 IN-TIP12
Ch12 Rx TWISTED PAIR
64 IN - RING12
31 IN-TIP13
Ch13 Rx TWISTED PAIR
65 IN - RING13
32 IN-TIP14
Ch14 Rx TWISTED PAIR
66 IN - RING14
33 IN-TIP15
Ch15 Rx TWISTED PAIR
67 IN - RING15
34 IN - TIP16
Ch16 Rx TWISTED PAIR
68 IN - RING16
17 SHELL SHIELD
18 SHELL SHIELD
51 SHELL SHIELD
52 SHELL SHIELD

13.5 Ethernet 10/100/1000 Connector Pin-Out
The Ethernet 10/100/1000 connector is an R]-45, 8-pin, female type

connector.
RJ-45 Female
Connector Signal
Pin
1

Twisted Pair (Tx & Rx)
2
3

Twisted Pair (Tx & Rx)
6
4

Twisted Pair (Tx & Rx)
5
7

Twisted Pair (Tx & Rx)
8

Ceragon Proprietary and Confidential

Page 68 of 71




FibeAir® IP-10G

Installation Guide

13.6 Ethernet 10/100 Connector Pin-Out
The Ethernet 10/100 connector is an R]-45, 8-pin, female type connector.

RJ-45 Female
Connector Signal
Pin
1
Twisted Pair, Out - Tx
2
3
Twisted Pair, In - Rx
6
4
Not Connected
5
7
Not Connected
8

13.7 User Channel Connector Pin-Out

The user channel connector is an RJ-45 connector.

. Asynchronous Asynchronous

Pin RS-232 V11 Vo

1 NC UC_TXD_P Out

2 NC UC_TXD_N Out

3 NC NC NC
GND GND

4 Signal Ground Signal Ground COM
UC_RS232_TXD

5 Transmitted Data NC Out
UC_RS232_RXD

6 Received Data NC In

7 NC UC_RXD_P In

8 NC UC_RXD_N In
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13.8 Craft Terminal Connector Pin-Out

The craft terminal connector is a 9-pin RS-232 connector.

Pin# |Acronym |Full Name Direction |Meaning

3 TxD Transmit Data —» Transmits bytes out of PC

2 RxD Receive Data «— Receives bytes into PC

7 RTS Request To Send —» RTS/CTS flow control

8 CTS Clear To Send «— RTSICTS flow control

6 DSR Data Set Ready «— I'm ready to communicate

4 DTR Data Terminal Ready [—» I'm ready to communicate

1 DCD Data Carrier Detect | «— Modem connected to another
RI Ring Indicator «“— Telephone line ringing

5 SG Signal Ground - -
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14. Appendix C: Fan Tray Replacement

If it is necessary to replace the fan tray in the IDU, replace it as follows:

1 Remove the current fan tray by releasing the safety screw and removing
the tray.

2 Insert the new fan tray entirely in its place and tighten the safety screw.
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Notice

This document contains information that is proprietary to Ceragon Networks Ltd. No part of this publication
may be reproduced, modified, or distributed without prior written authorization of Ceragon Networks Ltd.
This document is provided as is, without warranty of any kind.

Trademarks

Ceragon Networks®, FibeAir® and CeraView® are trademarks of Ceragon Networks Ltd., registered in the
United States and other countries.

Ceragon® is a trademark of Ceragon Networks Ltd., registered in various countries.

CeraMap™, PolyView™, EncryptAir™, ConfigAir™, CeraMon™, EtherAir™, CeraBuild™, CeraWeb™, and
QuickAir™, are trademarks of Ceragon Networks Ltd.

Other names mentioned in this publication are owned by their respective holders.

Statement of Conditions

The information contained in this document is subject to change without notice. Ceragon Networks Ltd. shall
not be liable for errors contained herein or for damage in connection with the furnishing, performance, or
use of this document or equipment supplied with it.

Open Source Statement

The Product may use open source software, among them O/S software released under the GPL or GPL alike
license ("Open Source License"). Inasmuch that such software is being used, it is released under the Open
Source License, accordingly. The complete list of the software being used in this product including their
respective license and the aforementioned public available changes is accessible at:

Network element site: ftp://ne-open-source.license-system.com

NMS site: ftp://nms-open-source.license-system.com/

Information to User

Any changes or modifications of equipment not expressly approved by the manufacturer could void the
user’s authority to operate the equipment and the warranty for such equipment.

Intended Use/Limitation

Fixed point-to-point radio links for private networks.

Authorized to Use

Only entities with individual authorization from the National Regulator to operate the mentioned radio
equipment.

The equipment can be used in the following EU countries:

Austria (AT) - Belgium (BE) - Bulgaria (BG) - Switzerland/Liechtenstein (CH) - Cyprus (CY) - Czech Republic (CZ)
- Germany (DE) — Denmark (DK) - Estonia (EE) - Finland (FI) - France (FR) -Greece (GR) - Hungary (HU) -
Ireland (IE) — Iceland (IS) — Italy (IT) — Lithuania (LT) - Luxembourg (LU) — Latvia (LV) - Malta (MT) -
Netherlands (NL) - Norway (NO) - Portugal (PT) - Romania (RO) - Sweden (SE) - Slovenia (Sl) - Slovak Republic
(SK) — United Kingdom (UK) — Spain (SP) — Poland (PL)
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Safety Precautions & Declared Material

General Equipment Precautions

> B> P

Use of controls, adjustments, or performing procedures other than those
specified herein, may result in hazardous radiation exposure.

When working with a FibeAir IDU, note the following risk of electric shock and
energy hazard: Disconnecting one power supply disconnects only one power
supply module. To isolate the unit completely, disconnect all power supplies.

Machine noise information order - 3. GPSGV, the highest sound pressure level
amounts to 70 dB (A) or less, in accordance with ISO EN 7779.

Static electricity may cause body harm, as well as harm to electronic components
inside the device.

To prevent damage, before touching components inside the device, all
electrostatic must be discharged from both personnel and tools.

High Frequency Electromagnetic Fields!

/N

Exposure to strong high frequency electromagnetic fields may cause thermal
damage to personnel. The eye (cornea and lens) is easily exposed.

Any unnecessary exposure is undesirable and should be avoided.

In radio-relay communication installations, ordinary setup for normal operation,
the general RF radiation level will be well below the safety limit.

In the antennas and directly in front of them the RF intensity normally will exceed
the danger level, within limited portions of space.

Dangerous radiation may be found in the neighborhood of open waveguide
flanges or horns where the power is radiated into space.
To avoid dangerous radiation the following precautions must be taken:

During work within and close to the front of the antenna; make sure that
transmitters will remain turned off.

Before opening coaxial - or waveguide connectors carrying RF power, turn off
transmitters.

Consider any incidentally open RF connector as carrying power, until
otherwise proved. Do not look into coaxial connectors at closer than reading
distance (1 foot). Do not look into an open waveguide unless you are
absolutely sure that the power is turned off.
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ESD

A This equipment contains components which are sensitive to "ESD" (Electro Static
‘ 4 Discharge). Therefore, ESD protection measures must be observed when touching
the IDU.

Anyone responsible for the installation or maintenance of the FibeAir IDU must
use an ESD Wrist Strap.

Additional precautions include personnel grounding, grounding of work bench,
grounding of tools and instruments as well as transport and storage in special
antistatic bags and boxes.

CLASS 1 LASER FRODUCT
AFFAREIL & LASER D CLASESE 1 Laser
ECERGES2 TN

Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

The optical interface must only be serviced by qualified personnel, who are aware
of the hazards involved to repair laser products.

When handling laser products the following precautions must be taken:
« Never look directly into an open connector or optical cable.

+ Before disconnecting an optical cable from the optical transmitter, the power
should be switched off. If this is not possible, the cable must be disconnected
from the transmitter before it is disconnected from the receiver.

« When the cable is reconnected it must be connected to the receiver before it
is connected to the transmitter.

earthed conductor of the DC supply circuit and the earthing conductor at the

i Grounding: This equipment is designed to permit connection between the
equipment.

Note: This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to part 15 of the FCC
rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is
operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if
not installed and used in accordance with the instruction
manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own
expense.
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Restricted Access Area: DC powered equipment should only be installed in a
Restricted Access Area.

Installation Codes: The equipment must be installed according to country national
electrical codes. For North America, equipment must be installed in accordance to
the US National Electrical Code, Articles 110-16, 110-17 and 110-18, and the

Canadian Electrical Code, Section 12.

Overcurrent Protection: A readily accessible listed branch circuit overcurrent
protective device, rated 15 A, must be incorporated in the building wiring.

Grounded Supply System: The equipment shall be connected to a properly
grounded supply system. All equipment in the immediate vicinity shall be
grounded the same way, and shall not be grounded elsewhere.

Local Supply System: The DC supply system is to be local, i.e. within the same
premises as the equipment.

Disconnect Device: A disconnect device is not allowed in the grounded circuit
between the DC supply source and the frame/grounded circuit connection.

RoHS Compliance Declaration

Electronic Information Products Declaration of Hazardous/Toxic Substances

Component Hazardous Substance
Lead Mercury Cadmium Hexavalent Polybrominated Polybrominated
(Pb) (Hg) (Cd) Chromium  Biphenyls (PBB) Diphenyl Ethers
(Cr Vi) (PBDE)
PCB/Circuit ~ Comply Comply Comply Comply Comply Comply
Modules
Mechanical ~ Comply Comply Comply Comply Comply Comply
Parts
Cables Comply  Comply Comply Comply Comply Comply
Page 9 of 49
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About This Guide

This guide describes the FibeAir IP-20G installation procedures. This guide also
provides initial configuration instructions for once the hardware installation is
complete.

What You Should Know

An IP-20G system consists of an IP-20G indoor unit (IDU) and one or more radio
frequency units (RFUs). This manual provides instructions for the installation of
the IP-20G IDU only. Some features described in this manual may not be available
in the current release. Consult the Release Notes for the functionality supported
in the specific release you are using.

Target Audience

This guide is intended for use by personnel of all levels certified by Ceragon
personnel such as system engineers, technicians, or supervisors.

Related Documents

o IP-20G Technical Description

e User Guide for FibeAir IP-20G and IP-20GX

o IP-20 Series MIB Reference

« FibeAir RFU-C Installation Guide, DOC-00017708

« FibeAir RFU-A Installation Guide, DOC- 00029790

« FibeAir RFU-HP Installation Guide, DOC-00015514

e Ceragon Activation Key Management System, DOC-00019183
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1. FibeAir IP-20G Hardware Overview

FibeAir IP-20G is a compact unit that fits in a single rack unit, with a passive
cooling system that eliminates the need for fans. An IP-20G system consists of an
IP-20G indoor unit (IDU) and one or two radio frequency units (RFUs). A coaxial
cable connects the IDU to each RFU, transmits traffic and management data
between the IDU and the RFU, and provides DC -48V power to the RFU.

An IP-20G IDU contains six Ethernet interfaces, one or two radio interfaces
depending on the hardware configuration, and optionally a 16 x E1/DS1 interface.

The IDU also includes two FE management interfaces, a DB9 dry contact external
alarms interface, an RJ-45 synchronization interface, and an RJ-45 terminal
console interface for connection to a local craft terminal.

IP-20G receives an external supply of -48V, with an optional second power
interface for power redundancy.

The following hardware assembly options are available for the IP-20G IDU:
+ One or two radio interfaces

+ One or two power interfaces

o With or without 16 x E1/DS1 interfaces

a - '.;'.; :
16 x E1fDSIs Em,n‘,, \ / Power 48V DC
(optional) Alarm 2xFE 2% Dual o 1or2Radio  (Second Interface
anms GB Electrical or
(DB9) Management - > - E Interfaces Optional)
(RJ-45) achdwg . 229 (TNC)
& it (RJ-45) Electrical
e ;5 (RJ45) 2xGE
(RJ-45) Terminal r
tboctace Optical (SFP)

(RJ-45)

Figure 1: IP-20G Front Panel and Interfaces
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1.1

Ethernet Traffic Interfaces
The front panel of the FibeAir IP-20G contains four electrical and two optical GE
Ethernet traffic interfaces:

o 2 x GE dual mode electrical or cascading interfaces (RJ-45) — GbE1/CS1,
GbE2/CS2

e 2 XxGE electrical interfaces (RJ-45) —GbE3, GbE4

o 2 x GE optical interfaces (SFP) — SFP5, SFP6

Important Note: When using electrical ports GbE 1 through GbE 4 to connect
between the IP-20G IDU and an outdoor unit such as IP-20C or

IP-20S, in areas in which severe lightning conditions are likely
to occur, it is required to use lightning protection.
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1.2 Ethernet Management Interfaces

FibeAir IP-10G contains two FE management interfaces, which connect to a single
RJ-45 physical connector on the front panel (MGMT).

Figure 2: Management Interface Pin Connections

1.2.1 Management Interface Cable Options

If the user only needs to use a single management interface, a standard Cat5 RJ-
45 cable (straight or cross) can be connected to the MGMT interface.

To access both management interfaces, a special 2 x FE splitter cable can be
ordered from Ceragon.

Table 1: 2 x FE Splitter Cable Marketing Model

Marketing Model Marketing Description Part Number

SPL-ETH-CBL Ethernet split cable rohs WA-0245-0

1.3 TDM Interfaces (E1/DS1 1x16) (Optional)

Optionally, FibeAir IP-20G can be ordered with an MDR69 connector in which 16
E1/DS1 interfaces are available (ports 1 through 16).
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1.5

1.6

1.7

Radio Interfaces

FibeAir IP-20G includes one or two radio interfaces, depending on the hardware
assembly option that was selected. Each radio interface uses a TNC connector
type. Each radio interface is connected to an RFU via coaxial cable. This
connection is used for traffic between the RFU and the IDU. It is also used to
provide -48V DC power from the IDU to the RFU, as well as for management and
configuration of the RFU.

The radio interfaces are labeled Radio 1 and, if there is a second radio interface,
Radio 2.

Power Interfaces

FibeAir IP-20G receives an external supply of -48V current via one or two power
interfaces (the second power interface is optional for power redundancy). The IP-
20G monitors the power supply for under-voltage and includes reverse polarity
protection, so that if the positive (+) and negative (-) inputs are mixed up, the
system remains shutdown.

The allowed power input range for the IP-20G is -40V to -60V. An under voltage
alarm is triggered if the power goes below the allowed range, and an over voltage
alarm is triggered if the power goes above the allowed range.

Synchronization Interface

FibeAir IP-20G includes an RJ-45 synchronization interface for T3 clock input and
T4 clock output. The interface is labeled SYNC.

Terminal Interface

FibeAir IP-20G includes an RJ-45 terminal interface (RS-232). A local craft terminal
can be connected to the terminal interface for local CLI management of the unit.
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External Alarms

CER/\G()I\D

IP-20G includes a DB9 dry contact external alarms interface. The external alarms

interface supports five input alarms and a single output alarm.

The input alarms are configurable according to:

1
2
3
4
5

The output alarm is configured according to predefined categories.

Intermediate
Critical
Major

Minor

Warning
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1.9

FibeAir IP-20 Assured Platform

Ceragon’s FibeAir® IP-20 Assured platform enhances network reliability and
security, ensuring that mission-critical networks maintain availability, and
protecting the confidentiality and integrity of their users’ data.

The FibeAir IP-20 Assured platform is compliant with FIPS 140-2, including:
« Compliance with FIPS 140-2 specifications for cryptography module.

» FIPS 140-2 Level 2 physical security.

e AES-256 encryption (FIPS 197) over radio links.

The FibeAir IP-20 Assured platform also provides:

» Secured communication and protocols for management interface.
e Centralized user authentication management via RADIUS.

« Advanced identity management and password policy enforcement.
« Security events log.

e Secure product architecture and development.

The following products are included in the FibeAir IP-20 Assured platform:

o  FibeAir IP-20G Assured

o  FibeAir IP-20GX Assured

o  FibeAir IP-20A Assured

o  FibeAir IP-20N Assured

o  FibeAir IP-20LH Assured

o  FibeAir IP-20C Assured

o  FibeAir IP-20S Assured

Note: FibeAir IP-20 Assured is supported with certain versions of
Cera0S. To determine whether a specific CeraOS version

supports FibeAir IP-20 Assured, check the Release Notes for
the CeraOS version.
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2.1

2.2

Preparing for Installation

This section provides instructions for transporting, inspecting, and unpacking the
equipment for an IP-20G system prior to installation.

Transportation/Storage

The equipment cases are prepared for shipment by air, truck, railway and sea,
suitable for handling by forklift trucks and slings. The cargo must be kept dry
during transport and storage.

For sea-transport, deck-side shipment is not permitted. Carrier-owned cargo
containers should be used.

It is recommended that the equipment is transported to the installation site in its
original packing cases.

If any intermediate storing is required, all cases must be stored under dry and cool
conditions and out of direct sunlight.

Inspection

Check the packing lists and ensure that correct parts numbers quantities of goods
have arrived.

Inspect for any damage on the cases and equipment. Report any damage or
discrepancy to a Ceragon representative, by e-mail or fax.
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2.3

Unpacking Equipment at the Site

The equipment is packed in sealed plastic bags and moisture absorbing bags are
inserted. Any separate sensitive product, i.e. printed boards, are packed in anti-
static handling bags. The equipment is further packed in special designed cases.

Marking is done according to standard practice unless otherwise specified by
customers.

o Customers address

e« Contract No

« Site name (if known)

e Case No

Dimensions and weight of each case are specified in the packing specification
issued for the respective shipment.

A Caution!

It is essential that whenever unpacking or disassembling the equipment and
handling printed circuit boards, special precautions should be taken to avoid ESD
(Electrostatic Static Discharge). Generally, units with static discharge protection
should not be unpacked until the installation takes place.

Ensure you are properly grounded at a controlled ESD point before and during
unpacking and handling of any sensitive component.

To avoid malfunctioning or personnel injuries, equipment or
accessories/kits/plug-in unit installation, requires qualified and trained personnel.

Changes or modifications not expressly approved by Ceragon Networks could void
the user's authority to operate the equipment

Where special cables, shields, adapters and grounding kits are supplied or
described in this manual, these items must be used, to comply with the relevant
regulations.
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3.

Installing the IP-20G IDU

This section provides instructions for installing a FibeAir IP-20G IDU.

CERAGON)

3.1

3.2

Kits required to perform the installation

Figure 3: IDU (Full Configuration)

Description Quantity

IP-20G

chassis 1

19" rack / sub-rack 1

SM-Ca

rd Cover 1

Tools

o Philips screwdriver
e Flat screwdriver
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3.3 Installing the IP-20G IDU in the Rack (19")

1 Insert and hold the IP-20G IDU in the rack, as shown in the following figures.
Use four screws (not supplied with the installation kit) to fasten the IDU to the
rack.

If you are installing multiple IP-20G units in a single rack, make sure to leave a
space of 1RU after every two IP-20G units, as shown in the figure below. This
restriction also applies to IP-20G units installed in proximity with third party units.
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3.4 Grounding the IP-20G

Connect a grounding wire first to the single-point stud shown in the figure below,
and then to the rack, using a single screw and two washers. Verify that the
grounding resistance is 0-2 ohms.

Note: The grounding wire must be 16 AWG or thicker.

O

J
J

Topegin oo

AV W\ W
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3.5

Replacing an IP-20G IDU or SM-Card

If you should need to replace the IP-20G IDU, you must first remove the SM-Card
Cover so that you can insert it into the new IDU.

The SM-Card holds the configuration and software for the IDU. The SM-Card is
embedded in the SM-Card Cover, so re-using the existing SM-Card Cover is
necessary to ensure that the unit’s software and configuration is maintained.

In some cases, you may need to replace the SM-Card itself in order to upgrade the
unit’s configuration.

To remove the SM-Card Cover:

1 Switch the unit power off.

2 Loosen the screws of the SM-Card Cover and remove it from the IDU.

3 Inthe new IDU or, if you are upgrading the SM-Card, the old IDU, make sure
that there is no foreign matter blocking the sockets in the opening where the
SM-Card is installed.
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4 Gently place the SM-Card Cover in its place and tighten the screws, using a
Phillips screwdriver.
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4. Connecting the Power Cable

Important! Before connecting the power supply to the IP-20G unit, you
must verify that the positive pole in the external power supply
is grounded! Power supply grounding should be in according
with the following figure:

PSU

|_DC Cutput

&Caution 1 (*) () l Earth,

Only the PSU or battery (+) contact
should be connected to the chassis
(GND)! Any other connection may
cause damage to the system!

(Chassis)

Figure 4: Power Supply Grounding

FibeAir IP-20G utilizes a single-feed power interface. Optionally, IP-20G can be
ordered with a second power interface for power redundancy. A power cable
connector is included with the IP-20G unit.

The following power cables are available for use with an IP-20G unit:

Ceragon Part Number  Marketing Model Marketing Description

WA-0567-0 CBL-PWR-OE-OE-16A-2.2m Power cable Open-end/Open-end, 16A,
2.2m

WA-0568-0 CBL-PWR-OE-OE-16A-5m Power cable Open-end/Open-end, 16A,
5m

To connect a power cable to the IP-20G:
1 Expose the wires of the power cable.
2 Loosen the top two screws on the connector.

3 Verify that the wiring is according to the correct polarity.
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y
&

]

Negative Positive

Figure 5: Correct Wiring of Power Connector
4 Insert the wires into the connector.
5 Secure the wires in the connector with the screws.

6 Plug the connector into the IP-20G power interface and tighten the two
screws on the sides of the connector to secure the connector.

Figure 6: Connecting the Power Cable
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4.1

Power Supply Notes

When selecting a power source, the following must be considered:

« Voltage range: -40 VDC to -60 VDC.

» Recommended: Availability of a UPS (Uninterrupted Power Source), battery
backup, and emergency power generator.

« The power source must be grounded.

o The unit has more than one supply connection - Remove all power from the
unit for servicing.

Important! Make sure to use a circuit breaker to protect the circuit from
damage by short or overload. In a building installation, the
circuit breaker shall be readily accessible and incorporated
external to the equipment. The maximum rating of the
overcurrent protection shall be 10 Amp, while the maximum
current rating is 5 Amp.
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5. Cabling Requirements for Unit Redundancy

5.1 Cabling for Ethernet Interfaces

For Ethernet Splitter Mode, the following Y-cable must be connected to the
relevant interfaces on the active and standby units:

Table 2: Y-Cable for Electrical Splitter Mode FE Traffic Interface Protection

Part Number Marketing Model Description

WA-0244-0 15P-PROT-CBL CABLE,RJA5F TO 2XRJ45, 1.34M,CAT-5E,

No special cabling is required for other Ethernet protection modes.

5.2 Cabling for E1/DS1 Interfaces

If the E1/DS1 interfaces are being used, a Y-cable is used to connect the active and
standby E1/DS1 interfaces. The following table shows the Part Number and
Marketing Model of the Y-cable required for E1/DS1 protection.

Table 3: Y-Cable for E1/DS1 Protection

Part Number  Marketing Model Description

wa-0391-0 IP-10 16E1 protection Y-cable, MDR68 CABLE,2xSCSI68 LEFT ANGL
SCSI168,0.6M,120 OHM,ADAP

5.3 Cabling for T3 Synchronization

If T3 synchronization input is being used, a Y cable is used to connect to the active
and standby Sync interfaces.

Page 27 of 49

Ceragon Proprietary and Confidential



Installation Guide for FibeAir IP-20G, FibeAir IP-20G Assured C ERAG O N ,

5.4 Inter-IDU Protection Connectivity and Management

IP-20G units in a redundancy configuration must have their CPUs interconnected
in order to synchronize their protection status. The same IP address is used for
both IP-20G units, to ensure that management is not lost in the event of
switchover. A special cable is required to enable this connectivity.

Table 4: Splitter Cable for Protection and Management

Part Number Marketing Model Description

WA-0720-0 CBL-IP20-EXT-PROT+MGMT CABLE,RJ45F TO 2XRJ45,1.34M,CAT-
5E,WITH MALE TO MALE CONNECTION

The protection and management splitter cable must be connected to the
management interfaces of the two IP-20G units using the RJ-45 plug-ends. The
third end of the protection splitter cable (RJ-45 socket) is connected to an external
management station.

”

E“_mmmm-wn I- 3

IP-20G Management
Port (MGMT)

External Management Connection

Py

b
LQ S 5 ° o 1 o Bt st | .—’ww, | &
T - Llly &)
IP-20G Management
Port (MGMT)

Z2
[?_mmmmmm 000

Figure 7: IP-20G with Unit Redundancy — Protection and Management Connection

The local management connection uses IP-20G management interface 1. The
inter-unit protection connection uses IP-20G management interface 2.
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6. Performing Initial Configuration

This section describes how to establish a management connection with the IP-20G
unit and lists the configuration steps that should be performed in order to enable
basic radio connectivity. For detailed configuration instructions, refer to the User
Guide for Chassis-Based Systems: FibeAir IP-20N, IP-20A, IP-20LH, and Evolution
IP-20LH.

6.1 Establishing a Connection

You can connect to the IP-20G unit using a TP cable with a LAN connection or
using a Serial RS-232 cable.

6.1.1 Connecting to the Unit with a Serial Connection

1 Connect an RS-232 cable with an RJ-45 interface from your laptop or PC to the
Terminal Interface on the IP-20G front panel.

C

— w.ummmw

(Expanded View)

Figure 8: Terminal Interface
2 Configure the following settings for the COM port you are using on your PC or
laptop:
o Bits per Second — 115,200
o DataBits—8
o Parity—None
o StopBits—1
o Flow Control - None
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6.1.2 Connecting to the Unit with a LAN Connection

FibeAir IP-20G contains two FE management interfaces, which connect to a single
RJ-45 physical connector on the front panel (MGMT). For details on which type of
cable to use to utilize either one or both management interfaces, refer to
Management Interface Cable Options on page 13.

Connect the cable to Management interface (MGMT) on the IP-20G front panel,
and to the LAN port on the PC.

<«— Management Interface
(Expanded View)

Figure 9: Management Interface

To establish a connection between the PC and the IP-20G unit, it is necessary to
have an IP address on the PC within the same subnet as the unit. The default IP
address of the IP-20G unit is 192.168.1.1. Set the PC address to e.g. 192.168.1.10
and subnet mask to 255.255.255.0. Note the initial settings before changing.

Note: The chassis IP address, as well as password, should be changed
before the system is set in operation. For more information on
these procedures, see User Guide for Chassis-Based Systems:
FibeAir IP-20N, IP-20A, IP-20LH, and Evolution IP-20LH.

1 Select Control Panel> All Control Panel Items >Network and Sharing Center.
2 Click Change adapter settings.

3 Select Local Area Connection> Properties> Internet Protocol Version 4
(TCP/IP).

o IPaddress: 192.168.1.10
o Subnet mask 255.255.255.0
o No default gateway

4 Press OK to apply the settings.
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6.2 Logging On

1 Open an Internet browser (Internet Explorer or Mozilla Firefox).

2 Typeinthe default IP address "192.168.1.1" in the Address Bar.
|__Login
User Hame
Password

Apply. || Chose |

Figure 10: Login Window
3 Enter the following values:
o User Name: admin

o Password: admin

4 Click Apply.
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6.3 Changing Your Password

It is recommended to change your default Admin password as soon as you have
logged into the system.

To change your password:

1 Select Platform > Security > Access Control > Change Password. The Change
User Password page opens.

¥ togout € Aomin « Connection Microwave radio’ Change User Passworg
¥ Fiter
Change your password
Main Yiew
4 Platfiorm
Usar name admin

Sholf Management
Old password

Managemaent
Software New password
Configuration Reenler passeord

Activation Key
< Sequnty ' .

Apphy Clear
General PR |

X.509 Certificate

# Acc

Password Management
Change Password
Racdus

Protocals Contrad

Figure 11: Change User Password Page

2 Inthe Old password field, enter the current password. For example, upon
initial login, enter the default password (admin).

3 Inthe New password field, enter a new password. If Enforce Password
Strength is activated, the password must meet the following criteria:
o Password length must be at least eight characters.

o Password must include characters of at least three of the following
character types: lower case letters, upper case letters, digits, and special
characters. For purposes of meeting this requirement, upper case letters
at the beginning of the password and digits at the end of the password
are not counted.

o The last five passwords you used cannot be reused.
4  Click Apply.

In addition to the Admin password, there is an additional password protected user
account, “root user”, which is configured in the system. The root user password
and instructions for changing this password are available from Ceragon Customer
Support. It is strongly recommended to change this password.
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6.4

Configuration

Before connection over the radio hop is established, it is of high importance that
the elements are assigned a dedicated IP address, according to an IP plan for the
total network.

Note: If connection over the hop is established with identical IP
addresses, an IP address conflict will occur, and remote
connection to the element on the other side of the hop may be
lost.

By default all elements have the same IP settings:

e |Paddress: 192.168.1.1

e Subnet mask: 255.255.255.0

Note: After the new IP address is set, the contact with the element

will be lost. In order to reconnect, the PC must have an IP
address within the same subnet as the element.

In addition to setting the IP addresses, the following configuration steps should be
performed in order to establish basic connectivity. For a detailed description of
these procedures, refer to the User Guide for Chassis-Based Systems: FibeAir IP-
20N, IP-20A, IP-20LH, and Evolution IP-20LH.

o Enable the Radio Interfaces
« Set the Radio Frequencies
« Configure the License

e Unmute the Radio
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6.5 Applying a Pre-Defined Configuration File

IP-20 units can be configured from the Web EMS in a single step by applying a pre-
defined configuration file. A pre-defined configuration file can be prepared for
multiple IP-20 units, with the relevant configuration details specified and
differentiated per-unit.

The pre-defined configuration file is generated by Ceragon Global Services and
provided as a service.

The pre-defined configuration file must be compatible with the CeraOS version
the IP-20 device is running. Configuration files created for Cera0S 9.2 cannot be
used with Cera0S 9.2.5 or higher. Configuration files must also be compatible with
the type of IP-20 device. For example, a configuration file created for IP-20GX
cannot be applied to an IP-20G device.

For further information on the creation of pre-defined configurations, consult
your Ceragon representative.

To apply a pre-defined configuration file:

1 Select Quick Configuration > From File. The Quick Configuration — From File
page opens.

b s Logowt ¥ Cannection € Admin Microwawe radia Quic k Configuration - From Flie
S5 Fver .

Prtform
Faults
oM Quck Configuration - From Fie
Radio
Etharnet

Brows e for a configuration file Browse

Camadng
Sync
« Quick Configurt ion
FIPE
Qigom
Utkwes

Figure 12: Quick Configuration — From File Page
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2 Click Browse, and select the configuration file for your unit.

Microwave radio: Quick Configuration - From File

c—

Quick Configuration - From File
Browse for a configuration file | Choose File | ip-20.xml

Device List |IP-20G (10 Main Street, Farmingdale) v

View file || Submit |

Figure 13: Quick Configuration — From File Page — Configuration File Loaded
3 Inthe Device List field, select the IP-20 unit you are configuring.
4 Optionally, click View file to display the configuration file (read-only).

5 Toinitiate the configuration, click Submit. Progress is updated in the Quick
Configuration — From File page.

When the configuration is complete, the unit reboots.

If the configuration file includes changing from ETSI to ANSI mode, the unit
reboots at that point in the configuration. After the reboot, you must return to
the Quick Configuration — From File page and re-initiate the configuration.

Note: If the pre-defined configuration file included a new IP address for the unit,
make sure to configure an IP address on the PC or laptop you are using to
perform the configuration within the same subnet as the IP-20 unit’s new

IP address.
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7. Specifications

7.1 Environmental Specifications for IDU

o Operating: ETSI EN 300 019-1-3 Class 3.2
e Temperature:

o -5°C(23°F) to 55°C (131°F) — Temperature range for continuous operating
temperature with high reliability.

o -25°C (-13°F) to 65°C (149°F) — Temperature range for exceptional
temperatures, tested successfully, with limited margins.
Note: Cold startup requires at least -5°C (23°F)
e Humidity: 5%RH to 95%RH

7.2 Environmental Specifications for RFU

o Operating: ETSI EN 300 019-1-4 Class 4.1
« Temperature:

o -33°C(-27°F) to +55°C (131°F) — Temperature range for continuous
operating temperature with high reliability:

o -45°C (-49°F) to +60°C (140°F) — Temperature range for exceptional
temperatures; tested successfully, with limited margins:

e Humidity: 5%RH to 100%RH
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7.3 Mechanical Specifications

Table 5: IDU Mechanical Specifications

IDU Dimensions Height: 44 mm/1.73” (1RU)
Width: 426 mm/16.77”
Depth: 180 mm/7.08”
Weight: 2.5 kg/5.5 Ibs.

IDU-RFU Coaxial cable RG-223 (300 ft), Belden 9914/RG-8
Connection (1000 ft) or equivalent, TNC connectors to the IDU,
N-type connectors (male) to the RFU.

Table 6: RFU-C Mechanical Specifications

RFU-C Dimensions  Height: 200 mm/7.87”
Width: 200 mm/7.87”
Depth: 85 mm/3.35”
Weight: 4kg/9 Ibs.

RFU-C Standard 50 mm-120 mm/2”-4.5” (subject to vendor and
Mounting OD Pole antenna size)
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Power Consumption Specifications
The following table shows the maximum power consumption for IP-20G IDU and
supported RFUs. The++ maximum power consumption for the entire system is the
sum of the IDU and the RFUs connecting to it.
Configuration Power (W) Comments
IDU Eth-only with single RFU 23.5W
Addition for second RFU 2.9W
Addition for 16 E1s 11W
6-26 GHz 1+0: 22
1+41: 39 RFU only.
RFU-C
28-38 GHz 1+0: 26
141: 43 RFU only.
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Acceptance & Commissioning Procedures

This chapter provides Ceragon's recommended Acceptance and Commissioning
Procedure for IP-20. Acceptance and commissioning should be performed after
initial setup is complete.

The purpose of this procedure is to verify correct installation and operation of the
installed link and the interoperability with customer end equipment.

Ceragon's Acceptance and Commissioning procedure includes the following
stages:

« Site Acceptance Procedure

o Commissioning of radio link

The Site Acceptance Procedure is a checklist that summarizes the installation
requirements of the site at which the products were installed.

The commissioning tests cover the required configuration information that should
be recorded, and the tests that should be performed on the radio link.
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8.1 Site Acceptance Procedure
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The purpose of the following procedures is to verify that all installation
requirements were noted and checked. Following this procedure will ensure

proper, long-lasting, and safe operation of the product.

The checklist below summarizes the installation requirements of the site.

SITE ACCEPTANCE CHECKLIST

1. SITE INFORMATION

Customer:

Radio model:

Site name:

Site code:

Radio link code:

Site address:

2. ANTENNA MOUNTING

Antenna mount type:

Mount is of sufficient height to clear local obstructions OK
Mount is safely positioned to not cause a safety hazard OK
Mount is secure and perpendicular OK
Mount is grounded as per site specifications OK
All steelwork is Galvanized or Stainless Steel as appropriate OK
3. ANTENNA

Antenna type (model and size):

Antenna is securely fixed to mount OK
Antenna is grounded as per site specifications OK
Antenna sway braces are installed correctly (where applicable) OK
Antenna Radome is securely fitted (where applicable) OK
Water drain plugs are fitted and removed, as appropriate OK
Antenna sealing O-Ring is properly fitted and not damaged OK
Antenna/Launch unit polarization is as per link requirements OK
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SITE ACCEPTANCE CHECKLIST (continued)

4. RADIO FREQUENCY UNIT (RFU)
Type of RFU mount: (Direc;tqs::;mote
RFU is securely mounted to the antenna or pole OK
RFU is grounded as per installation instructions OK
RFU’s polarization is as per link requirements OK
RFU is installed properly and has no physical damage OK
For Remote-Mount Only:
Remote mount kit is securely mounted to the pole OK
Flexible waveguide has no physical damage and connectors are sealed OK
All flexible waveguide bolts are secured using washers and lock-washers, oK
as appropriate
Flexible waveguide is secured to the pole OK

6. COAX CABLE
Overall cable length:
Cable type:
N-Type connectors assembled properly on the cable OK
Cable connected securely to RFU and IDU OK
Cable connector is weather-proofed (sealed) at the RFU OK
At the RFU, cable has a service/drip loop to prevent moisture from oK
entering the connector
Cable is secured using suitable restraints to fixed points at regular oK
intervals (0.5 m recommended)
Cable has no sharp bends, kinks, or crushed areas. All bends are per oK
manufacturer specifications
Grounding/lightning protection is as per site specifications OK
Lightning protection type and model:
Cable point-of-entry to building/shelter is weather-proof OK
Cable ends are properly labeled OK
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SITE ACCEPTANCE CHECKLIST (continued)

7. FLEXIBLE WAVEGUIDE

Overall flexible WG length:

Flexible WG type:

Flexible WG is connected securely to RFU and Antenna OK

Flexible WG connector is weather-proofed (sealed) at the RFU OK

At the RFU, the flexible WG has a service/drip loop to prevent moisture oK

from entering the connector

Flexible WG is secured using suitable restraints to fixed points at regular oK

intervals (0.5 m recommended)

Flexible WG has no sharp bends, kinks, or crushed areas. All bends are oK

per manufacturer specifications

Flexible WG point-of-entry to building/shelter is weather-proof OK

Flexible WG ends are properly labeled OK
8. INDOOR UNIT

IDU is securely mounted to the rack OK

IDU is located in a properly ventilated environment OK

IDU fans are functional and air flow to the fans is not disrupted OK

IDU and rack are grounded as per site specifications OK

Traffic cables and connections are properly terminated as per oK

manufacturer/cable instructions

All cabling is secured, tidy, and visibly labeled OK

9. DC POWER SUPPLY - Two Inputs

Measured DC voltage input to the IDU:

(-40.5 to -60 VDC)

Power-Supply maximum current:

(at least 3 Ampere per

carrier)

Power-Supply is properly grounded OK
DC power backup type:

IDU DC connector is secure and the DC input leads are correctly oK
terminated (no bare wires are visible)

IDU DC connector (+) and (GND) leads are shorted and GND is grounded OK

10. RACK INSTALLATION

Rack is mounted to the shelter floor with four screws OK
Rack is mounted to the shelter wall with two screws OK
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SITE ACCEPTANCE CHECKLIST (continued)

11. REMARKS/NOTES

12. GENERAL INFORMATION

Name:

Title:

Site accepted by: Company:

Signature:

Date:

Name:

Title:

Site approved by: Company:

Signature:

Date:
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8.2

Site Acceptance Checklist Notes

The following notes provide important additional information about the Site
Acceptance Checklist.

1

Antenna Mounting

Mounting pole is of sufficient height to clear local obstructions, such as
parapets, window cleaning gantries, and lift housings.

Mounting Pole is of sufficient height, and is safely positioned, so as not to
cause a safety hazard. No person should be able to walk in front of, or look
directly into the path of the microwave radio beam. Where possible, the pole
should be away from the edge of the building.

Mounting pole is secure and perpendicular. A pole that is not perpendicular
may cause problems during antenna alignment.

Mounting pole is grounded as per site specifications. All operators and site
owners have specific requirements regarding the grounding of installations. As
a minimum, typical requirements are such that any metal structure must be
connected to the existing lightning protection ground of the building. Where it
extends beyond the 45 degree cone of protection of existing lightning
conductors, additional lightning protectors should be installed.

All steelwork is Galvanized or Stainless Steel, as appropriate to prevent
corrosion.

Antenna

Antenna is grounded as per site specifications. See the third point in the
Antenna Mounting section above.

Antenna sway braces are fitted and installed correctly, where applicable.
Typically, for an antenna of 1.2 m or larger, an extra sway brace is fitted to the
mounting frame of the antenna. This sway brace should not be mounted to
the same pole as the antenna, but should be installed directly back to the
tower or an alternative point.

Antenna Water Drain Plugs are fitted and removed, where appropriate. Some
antennas have moisture drain plugs installed at various points around the
antenna. The purpose of these plugs is to allow any moisture that forms on
the inside of the antenna or radome to drip out and prevent a pool within the
antenna. Only the plugs at the bottom of the antenna, after installation,
should be removed. All other plugs should be left in position.

RFU (Outdoor Unit)

The RFU is grounded as per installation instructions. See the third point in the
Antenna Mounting section above.

The RFU polarization is as per link requirements and matches the polarization
of the antenna.

Indoor Unit
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» The main traffic connections are correctly terminated and crimped as per
cable and connector manufacturer instructions. All fiber optic patch leads
should be routed carefully and efficiently, using conduits to prevent damage
to the cables.

« All other user terminations are secure and correctly terminated.

« All labeling is complete as per site requirements. Labeling is specific to each
customer. At a site with only one installation, labeling may be unnecessary.
However, at sites with multiple installations, correct and adequate labeling is
essential for future maintenance operations.

Typical labeling requirements include:

Antenna labels - for link identity and bearing

RFU labels - for link identity, frequency, and polarization

Coax cable labels - for link identity, close to the RFU, IDU, and either end of any
joint

IDU labels - for link identity
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8.3 Radio Link Commissioning Procedure

8.3.1 Scope

This section describes the recommended commissioning tests for IP-20 radio link
in a 1+0 configuration.

The purpose of the commissioning tests is to verify correct and proper operation
of the product.

8.3.2 Commissioning Test

The following tests should be performed on each installed link.

8.3.2.1 Link Verification

« Received Signal Level (RSL) is up to +/- 4 dB from the expected (calculated)
level at both ends of the link.

« Radio Bit Error Rate (BER) is 10E-11 or lower.
« If working with ATPC, ATPC is operating as expected (RSL = reference level).

8.3.2.2 Ethernet Line Interfaces Test

« Connect Ethernet Packet Analyzer to the GbE port. Use physical loop at
remote end (or connect second analyzer). Run Packet Loss test for at least one
hour (load rate as per Ceragon's specifications for the chosen MRMC).

o Connect Ethernet Packet Analyzer to the FE port. Use physical loop at remote
end (or connect second analyzer). Run Packet Loss test for at least one hour
(load rate as per Ceragon's specifications for the chosen MRMC).

Interoperability Verification

« Connect customer end equipment to the line interfaces, and verify correct
operation.

« Further interoperability tests should be performed in accordance with the
specific requirements of the connected end equipment.

8.3.2.3 Management Verification

+ Launch the HTTP management and verify that you can manage the link and
that you are able to perform changes to the link configuration (frequency
channel, Tx power, system name, time & date, etc.)

« Verify that correct parameters are reported when performing the above.
« Verify that there are no active alarms on the link.

« If the management station is located at a remote site (Network Operation
Center), verify that the management station can manage the link and receive
traps.
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8.4 IP-20 Commissioning Log
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The Commissioning Log is an integral part of the commissioning procedure and
should be filled in for each installed link.

The Commissioning Log gathers all relevant information regarding the installed
link and contains a checklist of all recommended commissioning tests.

Maintaining the Commissioning Log is important for tracking your installations,
and to provide essential data for Ceragon Networks.

Upon completing the Commissioning Log, send the log to Ceragon support center
at support@ceragon.com.

IP-20 LINK COMMISSIONING LOG

1. GENERAL INFORMATION

Customer:

Radio model:

Configuration:

Radio link code:

Site 1 name & add:

Site 2 name & add:

2. RFU

Site 1

Site 2

RFU model:

RFU p/n:

RFU s/n:

RFU SW:

IDU model:

IDU p/n:

IDU s/n:

IDU SW:

Tx frequency (MHz):

Rx frequency (MHz):

Link ID:

Tx power (dBm):

ATPC on/off:

ATPC ref level:

RFU Polarization:
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3. ANTENNA AND RFU MOUNT Site 1

Site 2

Antenna vendor and model:

Antenna size:

Mounting type:

Mounting losses:

4. LINK PARAMETERS

Site 1

Site 2

Link distance:

Rain zone:

Expected RSL (dBm):

Expected Diversity RSL (dBm):

RSL Main (dBm):

RSL Diversity (dBm):

Deviation from exp?

RSL <4 dB?

5. COMMISSIONING TESTS Site 1

Site 2

Line loopback:

Pass

Pass

RFU loopback:

Pass

Pass

Radio BER:

Pass

Pass

FE test:

Pass

Pass

GDbE test:

Pass

Pass

6. MANAGEMENT
CONFIGURATION

Site 1

Site 2

Eth IP Address:

Eth IP mask:

Default router:

In-band VLAN

7. REMARKS/NOTES
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8. INSTALLATION INFORMATION

Name:

Company:

Installed by:
Date:

Signature:

Name:

Company:

Commissioned by:
Date:

Signature:
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Republica Federativa do Brasil
0 Agéncia Nacional de Telecomunicagoes

ANATEL
Certificado de ' Homologacao
(Intransferivel)
N .. -03157-14-01398
Validade: | ‘Indeterminada
Emissdo: ' *29/12/2020
Requerente: Fabricante:
CNPJ: 00.538.268/0001-81
CERAGON AMERICA LATINA LTDA CERAGON NETWORKS LTD.
24 RAOUL WALLENBERG ST.
N2
ISRAEL

Este documento homologa, nos termos da regulamentacao de telecomunicagdes vigente, o Certificado de Conformidade n° TUV 14.1335, emitido pelo TOV
Rheinland Brasil. Esta homologacdo é expedida em-nome do solicitante aqui identificado e é valida somente para o produto a seguir discriminado, cuja
utilizagdo deve observar as condigdes estabelecidas na regulamentagao de telecomunicagdes.

Tipo - Categoria:
Modem para Transceptor Digital -l

Modelo.- Nome Comercial (s):
IP20G M1 1DC - (IP20G M1 .1DC) /IP20G M1 2DC - (IP20G M1 2DC) /IP20G M2 1DC - (IP20G M2 1DC) /IP20G M2 2DC - (IP20G M2 2DC)

Caracteristicas técnicas basicas:

Desighacao de Emissdes Tipo de Modulagcao Capacidade de Transmissao (kbit/s)
14MOD1W QPSK(4QAM) 20,39
14MOD1W 8QAM 30,20
14MOD1W 16QAM 41,00
14MOD1W. 32QAM 53,90
14MOD1W 64QAM 65,98
14MOD1W 128QAM 79,44
14MOD1W 256QAM 87,00
14MOD1W. 512QAM 99,87
14MOD1W 1024QAM 111,98
14MOD1W 2048QAM 116,46
20MOD1W QPSK (4QAM) 20,39
20MOD1W. 8QAM 30,20
20MOD1W 16QAM 41,00
20MOD1W 32QAM 53,87
20MOD1W 64QAM 65,98
20MOD1W. 128QAM 79,44
20MOD1W 256QAM 87,00
20MOD1W 512QAM 99,87
20MOD1W 1024QAM 111,98
20MOD1W. 2048QAM 116,46
27M5D1W QPSK (4QAM) 40,98
27M5D1W 8QAM 64,76
27M5D1W 16QAM 8 82,64
27M5D1W. 32QAM 108,38
27M5D1W 64QAM Py 133,33
27M5D1W 128QAM . 160,14
27M5D1W 256QAM ' 182,24
27M5D1W 512QAM . . 200,97
27M5D1W 1024QAM ’ - g 226,72
27M5D1W 2048QAM £ - 243,12
28MOD1W QPSK (4QAM) 40,98
28MOD1W. 8QAM 60,76
28MOD1W 16QAM 82,64




Designacao de Emissoes Tipo de'Modulagao Capacidade de Transmissao (kbit/s)
28M0OD1W. 32QAM 108,38
28MOD1W 64QAM 133,33
28MOD1W 128QAM 160,14
28M0OD1W 256QAM 182,24
28M0OD1W. 512QAM 200,97
28MOD1W 1024QAM 226,72
28MOD1W 2048QAM 243,12
29M7D1W QPSK (4QAM) 40,98
29M7D1W. 8QAM 60,77
29M7D1W 16QAM 82,64
29M7D1W 32QAM 108,38
29M7D1W 64QAM 133,33
29M7D1W. 128QAM 162,50
29M7D1W 256QAM 182,24
29M7D1W 512QAM 200,97
29M7D1W 1024QAM 226,72
29M7D1W. 2048QAM 243,12
30MOD1W QPSK (4QAM) 40,98
30MOD1W 8QAM 60,77
30MOD1W 16QAM 82,64
30MOD1W. 32QAM 108,38
30MOD1W 64QAM 133,33
30MOD1W 128QAM 160,14
30MOD1W 256QAM 182,24
30MOD1W. 512QAM 200,97
30MOD1W 1024QAM 226,82
30MOD1W 2048QAM 243,12
40MOD1W QPSK (4QAM) 58,22
40MOD1W. 8QAM 86,31
40MOD1W 16QAM 117,12
40MOD1W 32QAM 153,98
40MOD1W 64QAM 188,84
40MOD1W. 128QAM 228,19
40MOD1W 256QAM 255,50
40MOD1W 512QAM 268,51
40MOD1W 1024QAM 323,20
40MOD1W. 2048QAM 349,34
55M0D1W QPSK (4QAM) 82,86
55MOD1W 8QAM 122,84
55M0OD1W 16QAM 166,70
55M0OD1W. 32QAM 219,08
55MOD1W 64QAM 268,77
55MOD1W 128QAM 324,63
55M0OD1W 256QAM 367,10
55M0OD1W. 512QAM 402,86
55MOD1W 1024QAM 464,86
55MOD1W 2048QAM 503,90
56MOD1W QPSK (4QAM) 82,86
56MOD1W. 8QAM 122,84
56MOD1W 16QAM 166,70
56MOD1W 32QAM 219,08
56MOD1W 64QAM 268,77
56MOD1W. 128QAM 324,63
56MOD1W 256QAM 367,10
56MOD1W 512QAM 402,86
56MOD1W 1024QAM 464,86
56MOD1W. 2048QAM 503,90

Observagdo: a modulacdo “4QAM” que aparece entre parénteses na-tabela acima é equivalente a
modulagao “QPSK” e assim foi usada esta Gltima denominagao neste relatério para manter a mesma

nomenclatura do certificado anterior.

O produto Ceragon modelo IP20G possui as seguintes; interfaces:
- Dezesseis interfaces E1 cada uma com impedancia de 75 ohms e acessiveis através de um conector

multipinos;

- Quatro interfaces Gigabit Ethernet.com conector RJ-45;

- Duas interfaces opticas Gigabit, Ethernet . com modulos 6pticos SFP;

= Uma interface serial . COM com;conector RJ-45;
- Uma interface com conector RJ-45 para recepcéo de sinais de sincronismo externo;
- Uma interface com conector.RJ-45 para gerenciamento de rede.
< Uma ou duas interfaces com conectores TNC para conexdo de cabo coaxial para




transmissao/recep¢do de sinais de frequéncia intermediaria (F1).

O produto Ceragon modelo FibeAir IP20G recebe alimentacédo 48 Vcc' e possui as seguintes variantes:
- Variante M1-DC: possui uma fonte de alimentacdo e uma interface de Fl (um conector TNC);

- Variante M1-2DC: possui uma fonte de alimentagao e duas interfaces de FI (dois conectores TNC,
um para cada interface);

- Variante M2:1DC! possui duas fontes de alimentagéo operando em redundancia e uma interface de
F1 (um conector TNC);

- Variante M2-2DC: possui duas fontes de alimentagdo operando em redundancia e duas interfaces de
F1 (dois ‘conectores TNC, um para cada interface).

Ensaio de ' SAR 'néo aplicavel:'o'equipamento’ ndo 'é terminal portatil

Observagbes

Na sua utilizacdo o produto deve estar ajustado na(s) poténcia(s) e frequéncia(s) autorizadas pelo o6rgao técnico competente da Agéncia
Nacional de Telecomunicacoes — Anatel.

Este certificado substitui o de' mesmo nimero emitido em 07/02/2019

Constitui' obrigagao ‘do. fabricante 'do produto “noBrasil providenciar ‘a: identificagdo do' produto' 'homologado, nos ‘termos  da' regulamentagao de
telecomunicagdes, em todas as unidades .comercializadas, antes de sua efetiva distribuicdo ao'mercado; assim como observar e manter.as caracteristicas
técnicas que fundamentaram a'certificagao original.

As informacoes constantes deste certificado de homologacdao podem ser confirmadas no SCH - Sistema de Gestao de Certificacdo e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Secundino da Costa Lemos
Gerente de Certificagdo e Numeragao - substituto
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CISCO Data Sheet

Cisco 1905 Series Integrated Services Routers

Product Names: CISCO 1905/K9 and CISCO 1905-SEC/K9

Cisco® 1900 Series Integrated Services Routers (ISRs) build on 25 years of Cisco innovation and product
leadership. The new platforms are architected to enable the next phase of branch-office evolution, providing rich-
media collaboration to the branch office while maximizing operational cost savings. The Cisco Integrated Services
Routers Generation 2 (ISR G2) platforms are future-enabled with multicore CPUs, Gigabit Ethernet Switching with
enhanced Power over Ethernet (PoE), and new energy monitoring and control capabilities that enhance overall
system performance. Additionally, a new Cisco |0S® Software Universal image enables you to decouple the
deployment of hardware and software, providing a stable technology foundation that can quickly adapt to evolving
network requirements. Overall, the Cisco 1900 Series offers exceptional total cost of ownership (TCO) savings and
network agility through the intelligent integration of market-leading security, unified communications, wireless, and
application services.

Product Overview

The Cisco 1905 builds on the best-in-class offering of the Cisco 1841 Integrated Services Routers. All Cisco 1900
Series ISRs offer embedded hardware encryption acceleration, optional firewall, intrusion prevention, and
advanced security services. In addition, the Cisco 1905 Integrated Services Router has an integrated serial
interface module and an enhanced high-speed WAN interface card (EWHIC) slot that supports a choice of LAN,
3G or ISDN modules (Figure 1).

Figure 1.  Cisco 1905 Integrated Services Router

Key Business Benefits

The Cisco ISR G2 routers provide superior services integration and agility. Designed for scalability, the modular
architecture of these platforms enables you to grow and adapt with your business needs. Table 1 lists the business
benefits of the Cisco 1905 Series Integrated Services Routers.

Table 1. Key Features and Benefits of the Cisco 1905 Integrated Services Router

Service integration ® The Cisco 1905 offers increased levels of services integration with data, security, wireless, and mobility services
enabling greater efficiencies and cost savings.

Services on demand ® Asingle Cisco IOS Software Universal image is installed on each Cisco ISR G2. The Universal image contains all
of the Cisco 10S Software technology sets that can be activated with a software license, allowing your business
to quickly deploy advanced features without downloading a new Cisco I0S Software image. Additionally, larger
default memory is included to support the new capabilities.

High performance with ® The Cisco 1905 enables deployment in high-speed WAN environments with concurrent services enabled up to
integrated services 10 Mbps.
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Network agility

Energy efficiency

Investment protection

Designed to address customer business requirements, the Cisco 1900 Series with the modular architecture offers
a performance range of modular interfaces and services as your network needs grow.

Modular interfaces offer increased bandwidth, a diversity of connection options, and network resiliency.

The Cisco 1900 Series architecture provides energy-savings features that include the following:

o

Intelligent power management allowing you to control power to the modules based on the time of day. Cisco
EnergyWise  technology will be supported in the future.

o Services integration and modularity on a single platform performing multiple functions optimizes raw-materials
consumption and energy usage.

o

Platform flexibility and ongoing development of both hardware and software capabilities lead to a longer
product lifecycle, lowering all aspects of the TCO, including materials and energy use.

o High-efficiency power supplies are provided with each platform.

The Cisco 1900 Series maximizes investment protection:
° Reuse of a broad array of existing modules supported on the original ISRs provides a lower TCO.

o Arich set of Cisco I0S Software features is carried forward from the original ISRs and delivered in the
universal image.

o This router gives you the flexibility to grow as your business needs evolve.

Architecture and Modularity

The Cisco 1905 is architected to meet the application demands of today’s branch offices with design flexibility for

future applications. The modular architecture is designed to support expanding customer requirements, increased
bandwidth, and fully integrated power distribution to modules supporting 802.3af Power over Ethernet (PoE) and
Cisco Enhanced PoE (ePoE). Table 2 lists the architectural features and benefits of the Cisco 1905.

Table 2.

Architectural Features and Benefits

Modular platform

Processors

Embedded IP
Security/Secure Sockets
Layer (IPsec/SSL) VPN
hardware acceleration

Integrated Gigabit
Ethernet ports

Serial port

Innovative universal-
serial-bus (USB)-based
console access

Optional external PoE
power supply for
distribution of power
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The Cisco 1905 ISR is a modular platform with an integrated serial interface and an additional high-speed WAN
interface card (HWIC) slot to provide connectivity and services for varied branch-office network requirements.

It offers a choice of LAN, Serial, 3G, or ISDN modules to accommodate field upgrades to future technologies
without requiring replacement of the platform.

The Cisco 1905 is powered by high-performance multicore processors that support growing demands of branch-
office networks by supporting high-throughput WAN requirements.

Embedded hardware encryption acceleration is enhanced to provide higher scalability, which, combined with an
optional Cisco 10S Security license, enables WAN link security and VPN services (both IPsec and SSL
acceleration).

The onboard encryption hardware (co-processor) outperforms the advanced integration modules (AIMs) of
previous generations.

All onboard WAN ports are 10/100/1000 Gigabit Ethernet WAN-routed ports.

The Cisco 1905 has an integrated serial port (HWIC-1T) for serial WAN connectivity.

A new, innovative, mini-Type B USB console port supports management connectivity when traditional serial ports
are not available.

The traditional console and auxiliary ports are also available. You can use either the USB-based console or the
RJ-45-based console port to configure the router.

An optional upgrade to the power supply provides inline power, 802.3af-compliant PoE, and Cisco Standard Inline
Power to optional integrated switch modules.
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Modularity Features and Benefits

The Cisco 1905 provides enhanced modular capabilities (refer to Table 3) that offer you investment protection. A
sub-set of modules available on previous generations of Cisco routers, such as the Cisco 1841 ISR, are supported
on the Cisco 1905. Additionally, you can easily interchange modules used on the Cisco 1905 with other Cisco
routers to provide maximum investment protection. Taking advantage of common interface cards across a network
greatly reduces the complexity of managing inventory requirements, implementing large network rollouts, and
maintaining configurations across a variety of branch-office sizes.

Table 3. Modularity Features and Benefits

Cisco Enhanced High-Speed WAN ® The EHWIC slot replaces the HWIC slot and can natively support HWICs and WAN interface cards
Interface Card (EHWIC) (WICs).

® One integrated EHWIC slot is available on the Cisco 1905 for flexible configurations supporting a
choice of LAN, Serial, 3G, or ISDN modules.

USB 2.0 ports ® One high-speed USB 2.0 port is supported. The USB port enables another mechanism for secure
token capabilities and storage.

Cisco 10S Software

The Cisco 1905 Integrated Services Routers deliver innovative technologies running on industry-leading Cisco I0S
Software. Developed for wide deployment in the world’s most demanding enterprise, access, and service provider
networks, Cisco I0S Software Releases 15M and T support a comprehensive portfolio of Cisco technologies,
including new functions and features delivered in Releases 12.4 and 12.4T, and new innovations that span multiple
technology areas, including security, high availability, IP Routing and Multicast, quality of service (QoS), IP
Mobility, Multiprotocol Label Switching (MPLS), VPNs, and embedded management.

Cisco 10S Software Licensing and Packaging

A single Cisco |0S Universal image encompassing all functions is delivered with the platforms. You can enable
advanced features by activating a software license on the Universal image. In previous generations of access
routers, these feature sets required you to download a new software image. Technology packages and feature
licenses, enabled through the Cisco software licensing infrastructure, simplify software delivery and decrease the
operational costs of deploying new features.

Three major technology licenses are available on the Cisco 1905 Series Integrated Services Routers; you can
activate the licenses through the Cisco software activation process identified at http://www.cisco.com/go/sa.

e |P Base: This technology package is available as default
o Data
e Security (SEC) or Security with No Payload Encryption (SEC-NPE)

For additional information and details about Cisco IOS Software licensing and packaging on Cisco 1905 Series
Integrated Services Routers, please visit http://www.cisco.com/go/sa.
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Key Branch-Office Services

The industry-leading Cisco Integrated Services Routers offer unprecedented levels of services integration.
Designed to meet the requirements of the branch office, these platforms provide a complete solution with security,
mobility, and data services. Businesses enjoy the benefit by deploying a single device that meets all their needs
and saves on capital expenditures (CapEx) and operating expenses (OpEXx).

Integrated Network Security for Data and Mobility

Security is essential to protect a business’ intellectual property while also ensuring business continuity and
providing the ability to extend the corporate workplace to employees who need anytime, anywhere access to
company resources. As part of the architectural framework of the SAFE Blueprint from Cisco that allows
organizations to identify, prevent, and adapt to network security threats - the Cisco 1900 Series Integrated Services
Routers facilitate secure business transactions and collaboration.

The Cisco 10S Software Security technology package license for the Cisco 1900 Series offers a wide array of
common security features such as advanced application inspection and control, threat protection, and encryption
architectures for enabling more scalable and manageable VPN networks in one solution set. The Cisco 1905 offers
native hardware-based encryption acceleration in its co-processor to provide greater IPsec throughput with less
overhead for the router processor when compared with software-based encryption solutions. Cisco Integrated
Services Routers offer a comprehensive and adaptable security solution for branch-office routers that include
features such as:

e Secure connectivity: Achieve secure collaborative communications with Group Encrypted Transport VPN,
Dynamic Multipoint VPN (DMVPN), or Enhanced Easy VPN.

o Integrated threat control: Respond to sophisticated network attacks and threats using Cisco IOS Firewall,
Cisco I0S Zone-Based Firewall, Cisco 10S IPS, and Cisco 10S Content Filtering and Flexible Packet
Matching (FPM).

« |dentity management: Intelligently protect endpoints using technologies such as authentication,
authorization, and accounting (AAA) and public key infrastructure (PKI).

Detailed information about the security features and solutions supported on the Cisco 1900 Series routers is
available at http://www.cisco.com/go/routersecurity.

Mobility Services

Wireless WAN

Cisco 3G wireless WAN (WWAN) modules combine traditional enterprise router functions such as remote
management, advanced IP services such as voice over IP (VolP), and security, with mobility capabilities of 3G
WAN access. Using high-speed 3G wireless networks, routers can replace or complement existing landline
infrastructure, such as dialup, Frame Relay, and ISDN. Cisco 3G solutions support 3G standards High-Speed
Packet Access (HSPA) and Evolution Data Only/Evolution Data Optimized (EVDO), offering you a true multipath
WAN backup and the ability to rapidly deploy primary WAN connectivity. For more information about 3G solutions
on Cisco Integrated Services Routers, please visit http://www.cisco.com/go/3g.

Integrated LAN Switching

The Cisco 1905 Integrated Services Router will support the EHWIC LAN modules when they become available in
the future. The Cisco 1905 supports the existing singlewide Cisco EtherSwitch® HWIC, which greatly expands the
capabilities of the router by integrating industry-leading Layer 2 switching.
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Managing Your Integrated Services Routers

Network management applications are instrumental in lowering operating expenses (OpEx) while improving
network availability by simplifying and automating many of the day-to-day tasks associated with managing an end-
to-end network. “Day-one device support” provides immediate manageability support for the ISR, enabling quick
and easy deployment, monitoring, and troubleshooting from Cisco and third-party applications.

Organizations rely on Cisco, third-party, and in-house-developed network management applications to achieve
their OpEx and productivity goals. Underpinning those applications are the embedded management features
available in every ISR. The new ISRs continue a tradition of broad and deep manageability features within the
devices. Features such as Cisco IOS IP Service-Level Agreements (IP SLAs), Cisco I0S Embedded Event
Manager (EEM), and NetFlow allow you to know what is going on in your network at all times. These features
along with Simple Network Management Protocol (SNMP) and syslog support enable your organization’s
management applications.

Refer to Tables 4 through 6 for details about Cisco IOS software feature and protocol support, Cisco I0S software
management capabilities, and Cisco Network Management applications for Cisco 1905 Integrated Services
Routers.

Table 4. Cisco 1905 with Cisco 10S Software Feature and Protocol Support

Protocols IPv4, IPV6, static routes, Open Shortest Path First (OSPF), Enhanced IGRP (EIGRP), Border Gateway Protocol
(BGP), BGP Router Reflector, Intermediate System-to-Intermediate System (IS-IS), Multicast Internet Group
Management Protocol (IGMPv3) Protocol Independent Multicast sparse mode (PIM SM), PIM Source Specific
Multicast (SSM), Distance Vector Multicast Routing Protocol (DVMRP), IPsec, generic routing encapsulation (GRE),
Bidirectional Forwarding Detection (BVD), IPv4-to-IPv6 Multicast, MPLS, Layer 2 Tunneling Protocol Version 3
(L2TPv3), 802.1ag, 802.3ah, and Layer 2 and Layer 3 VPN.

Encapsulations Ethernet, 802.1g VLAN, Point-to-Point Protocol (PPP), Multilink Point-to-Point Protocol (MLPPP), Frame Relay,
Multilink Frame Relay (MLFR) (FR.15 and FR.16), High-Level Data Link Control (HDLC), Serial (RS-232, RS-449,
X.21, V.35, and EIA-530), Point-to-Point Protocol over Ethernet (PPPoE), and ATM.

Traffic management QoS, Class-Based Weighted Fair Queuing (CBWFQ), Weighted Random Early Detection (WRED), Hierarchical QoS,
Policy-Based Routing (PBR), Performance Routing (PfR), and Network-Based Application Recognition (NBAR).

Note: For a more comprehensive list of features supported in Cisco 10S Software, refer to the Feature Navigator
tool at: http://www.cisco.com/go/fn.

Table 5 highlights several ISR management capabilities that are available within Cisco 10S Software.

Table 5. Cisco I0S Software Management Capabilities

Description of Feature Supported by Cisco Integrated Services Routers

WSMA The Web Services Management Agent (WSMA) defines a mechanism through which you can manage a network
device, retrieve configuration data information, and upload and manipulate new configuration data. WSMA uses XML-
based data encoding that is transported by the Simple Object Access Protocol (SOAP) for the configuration data and
protocol messages.

EEM Cisco 10S EEM is a distributed and customized approach to event detection and recovery offered directly in a Cisco
10S Software device. It offers the ability to monitor events and take informational, corrective, or any desired EEM
action when the monitored events occur or when a threshold is reached.

IPSLA Cisco 10S IP SLAs enable you to assure new business-critical IP applications, as well as IP services that use data,
voice, and video, in an IP network.

SNMP, RMON, syslog, Cisco 1900 Series ISRs also support SNMP, Remote Monitoring (RMON), syslog, NetFlow, and TR-069 in addition to
NetFlow, and TR-069 the embedded management features previously mentioned.
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Cisco Network Management Applications

The applications listed in Table 6 are standalone products that you can purchase or download to manage your
Cisco network devices. The applications are built for the different operational phases; you can select the ones that
best fit your needs.

Table 6. Network Management Solutions

Device staging and
configuration

Networkwide
deployment,
configuration,
monitoring, and
troubleshooting

Networkwide staging,
configuration, and
compliance

Security staging,
configuration, and
monitoring

Configuration and
provisioning

Staging, deployment,
and changes of
licenses

Staging, deployment,
and changes to
configuration and
image files

Cisco Configuration
Professional

CiscoWorks LMS

CiscoWorks NCM

Cisco Security Manager

Cisco Unified Provisioning

Manager

Cisco License Manager

Cisco Configuration
Engine

Summary and Conclusion

Cisco Configuration Professional is a GUI device-management tool for Cisco 10S
Software-based access routers. This tool simplifies routing, firewall, IPS, VPN, unified
communications, and WAN and LAN configuration through GUI-based easy-to-use
wizards.

CiscoWorks LAN Management Solution (LMS) is a suite of integrated applications for
simplifying day-to-day management of a Cisco end-to-end network, lowering OpEx
while increasing network availability. CiscoWorks LMS offers network managers an
easy-to-use web-based interface for configuring, administering, and troubleshooting the
Cisco integrated Services Routers, using new instrumentation such as Cisco I0S EEM.

In addition to supporting basic platform services of the ISR, CiscoWorks also provides
added-value support for the Cisco Services-Ready Engine, (SRE) enabling the
management and distribution of software images to the SRE, thereby reducing the time
and complexities associated with image management.

CiscoWorks Network Compliance Manager (NCM) tracks and regulates configuration
and software changes throughout a multivendor network infrastructure. It provides
superior visibility into network changes and can track compliance with a broad variety of
regulatory, IT, corporate governance, and technology requirements.

Cisco Security Manager is a leading enterprise-class application for managing security.
It delivers provisioning of firewall, VPN, and intrusion-prevention-system (IPS) services
across Cisco routers, security appliances, and switch service modules. The suite also
includes the Cisco Security Monitoring, Analysis and Response System (Cisco Security
MARS) for monitoring and mitigation.

Cisco Unified Provisioning Manager provides a reliable and scalable web-based
solution for managing a company’s crucial next-generation communications services. It
manages unified communications services in an integrated IP telephony, voicemail, and
messaging environment.

Easily manage Cisco I0S Software activation and license management for a wide
range of Cisco platforms running Cisco 10S Software as well as other operating
systems with the secure client-server application Cisco License Manager.

Cisco Configuration Engine is a secure network management product that provides
zero-touch image and configuration distribution through centralized, template-based
management.

As businesses strive to lower the TCO in running their networks and increase their overall employee productivity

with more centralized and collaborative network applications, more intelligent branch-office solutions are required.

The Cisco 1905 offers these solutions by providing enhanced performance and increased modular density to

support multiple services. The Cisco 1905 is designed to consolidate the functions of separate devices into a

single, compact system that can be remotely managed.
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Product Specifications

Table 7. Product Specifications of Cisco 1905 Integrated Services Router

Services and Slot Density

Embedded hardware-based cryptography acceleration (IPsec + SSL)

RJ-45 onboard LAN 10/100/1000 ports

Serial port

EHWIC slot

Memory (DDR2 DRAM): Default/maximum

USB Flash memory: Default/maximum

External USB flash-memory slots (Type A)

USB console port (mini-Type B) (up to 115.2 kbps)

Serial console port (up to 115.2 kbps)

Serial auxiliary port (up to 115.2 kbps)

Integrated power supply

Power-supply options

Redundant power-supply support

Power Specifications

AC input voltage

AC input frequency

AC input current range AC power supply (maximum) (amps)
AC input surge current

Typical power (no modules)

Maximum power capacity with AC power supply

Maximum power capacity with POE power supply (platform only)
Maximum PoE device power capacity with POE power supply
Physical Specifications

Dimensions (H x W x D)

Rack height

Rack-mount 19 in. (48.3 cm) EIA

Wall-mount (refer to installation guide for approved orientation)
Weight: With AC power supply (no modules)

Weight: With PoE power supply (no modules)

Maximum weight: Fully configured

Airflow

Environmental Specifications

Operating Condition

Temperature: 5906 ft (1800m) maximum altitude
Temperature: 9843 ft (3000m) maximum altitude

Altitude

Humidity

Acoustic: Sound pressure (typical/maximum)

Acoustic: Sound power (typical/maximum)
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Yes

2

Slot 0 (integrated HWIC-1T)
1

256 MB/512 MB (license upgradable)
256 MB/256 MB (internal)

1

1

1

1

AC

POE (external)

No

100-240V ~
47-63 Hz
1.5-0.6
<50A

25W

60W

70W

80w

1.75x13.5 x 11.5in. (4.45 x 34.29 x 29.21 cm)
1 rack unit (1RU)

Optional

Yes

8 Ib (3.175 kg)

12.81b

14 1b

Back to side

32-104°F (0-40°C)

32-77°F (0-25°C)

10000 ft (3000m)

10 to 85 percent relative humidity (RH)
32.9/58.3 dBA

41.9/67.2 dBA
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Transportation and Storage Condition

Temperature (-40 to 158°F (-40 to 70°C)
Humidity 5 to 95 percent RH
Altitude 15000 ft (4570m)

Regulatory Compliance

Safety UL 60950-1
CAN/CSA C22.2 No. 60950-1
EN 60950-1
AS/NZS 60950-1
IEC 60950-1

EMC 47 CFR, Part 15
ICES-003 Class A
EN55022 Class A
CISPR22 Class A
AS/NZS 3548 Class A
VCCI V-3
EN 300-386
EN 61000 (Immunity)
EN 55024, CISPR 24
EN50082-1

Telecom TIA/EIA/IS-968
CS-03
ANSIT1.101
IEEE 802.3
RTTE Directive

Supported Modules

The Cisco 1905 supports a wide range of modules that span industry-leading breadth of services at the branch
office. Please refer to Table 8 for the list of modules supported on the Cisco 1905.

Ordering Information

Table 8 gives ordering information for the Cisco 1905 Router. For information about how to order the Cisco 1900

Series, please visit the Cisco 1900 Series Ordering Guide. To place an order, visit the Cisco Ordering Home Page.
For additional product numbers, including the Cisco 1900 Series bundle offerings, please check the Cisco 1900
Series Integrated Services Router Price List or contact your local Cisco account representative.

Table 8. Cisco 1905 Series Basic Ordering Information
Product Number Product Description
Cisc01905/K9 Cisco 1905 with 2 GE, 1 HWIC-1T, CAB-SS-V35MT, 1 EHWIC slot, 256MB USB Flash (internal), 256MB DRAM, IP
Base
Cisc01905-SEC/K9 Cisco 1905 with 2 GE, 1 HWIC-1T, CAB-SS-V35MT, 1 EHWIC slot, 256 MB USB Flash (internal), 256 MB DRAM,
SEC Lic

Software License

SL-19-IPB-K9(=) IP Base License (Paper) for Cisco 1900
SL-19-DATA-K9(=) Data License (Paper) for Cisco 1900
SL-19-SEC-K9(=) Security License (Paper) for Cisco 1900

Feature License

FL-SSLVPN10-K9(=) Cisco SSLVPN Feature license PAK (Paper) - 10 users
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Product Number Product Description

FL-SSLVPN25-K9(=) Cisco SSLVPN Feature license PAK (Paper) - 25 users
Memory License

FL-1900-256U512MB" Cisco 1905 Memory License 256MB to 512MB DRAM Upgrade
Modules (Slot 1)

HWIC-3G-HSPA 3G HWIC (Non-US) HSPA/UMTS 850/1900/2100MHz 4-band EDGE/GPRS
HWIC-4ESW Four port 10/100 Ethernet switch interface card

WIC-1B-S/T-V3 1-Port ISDN WAN Interface Card (dial and leased line)

HWIC-1T 1-Port Serial WAN Interface Card

HWIC-1B-U 1-Port ISDN BRI U High-Speed WAN Interface Card

HWIC-4B-S/T 4-port ISDN BRI High-Speed WAN Interface Card

EHWIC-3G-HSPA-U 3.5G EHWIC (Non-US) HSPA/UMTS 850/900/1900/2100MHz with SMS/GPS
EHWIC-3G-HSPA+7 (Non-US) 3.7G HSPA+ Release 7 EHWIC w/ SMS/GPS

EHWIC-4ESG 4-port single-wide Gb Ethernet switch EHWIC

" 512MB is required for SEC and Data Technology Package License with I0S Software Version 15.3(1)T and onwards.

To download the Cisco 1905 with Cisco I0S Software, go to Download Software, click "Router Software", and go to

“Cisco ISR 1905 Integrated Services Router.”

ISR Migration Options

Cisco 1900 Series Routers are included in the standard Cisco Technology Migration Program (TMP). Refer to
http://www.cisco.com/go/TMP and contact your local Cisco account representative for program details.

Warranty Information

The Cisco 1900 Series Integrated Services Routers have a 1-year limited liability warranty.

Cisco and Partner Services for the Branch

Services from Cisco and our certified partners can help you reduce the cost and complexity of branch-office
deployments. We have the depth and breadth of experience across technologies to architect a blueprint for a
branch-office solution to meet your company’s needs. Planning and design services align technology with business
goals and can increase the accuracy, speed, and efficiency of deployment. Technical services help maintain
operational health, strengthen software application functions, solve performance problems, and lower expenses.
Optimization services are designed to continually improve performance and help your team succeed with new
technologies. For more information, please visit http://www.cisco.com/go/services.

Cisco SMARTnet® technical support for the Cisco 1900 Series is available on a one-time or annual contract basis.
Support options range from help-desk assistance to proactive, onsite consultation. All support contracts include:
e Major Cisco I0OS Software updates in protocol, security, bandwidth, and feature improvements

o Full access rights to Cisco.com technical libraries for technical assistance, electronic commerce, and
product information

o Access to the industry’s largest dedicated technical support staff 24 hours a day
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For More Information
For more information about the Cisco 1900 Series, visit http://www.cisco.com/go/1900 or contact your local Cisco

account representative.
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Cisco 2900 Series Integrated Services Routers

Cisco® 2900 Series Integrated Services Routers build on 25 years of Cisco innovation
and product leadership. The new platforms are architected to enable the next phase of
branch-office evolution, providing rich media collaboration and virtualization to the
branch while maximizing operational cost savings The Integrated Services Routers
Generation 2 platforms are future-enabled with multi-core CPUs, support for high
capacity DSPs (Digital Signal Processors) for future enhanced video capabilities, high
powered service modules with improved availability, Gigabit Ethernet switching with
enhanced POE, and new energy monitoring and control capabilities while enhancing
overall system performance. Additionally, a new Cisco 10S® Software Universal image
and Services Ready Engine module enable you to decouple the deployment of
hardware and software, providing a flexible technology foundation which can quickly
adapt to evolving network requirements. Overall, the Cisco 2900 Series offer
unparalleled total cost of ownership savings and network agility through the intelligent
integration of market leading security, unified communications, wireless, and
application services.

Figure 1.  Cisco 2900 Series Integrated Services Routers

Product Overview

Cisco 2900 Series builds on the best-in-class offering of the existing Cisco 2800 Series Integrated Services
Routers by offering four platforms (Figure 1): the Cisco 2901, 2911, 2921, and 2951 Integrated Services Routers.

All Cisco 2900 Series Integrated Services Routers offer embedded hardware encryption acceleration, voice- and
video-capable Digital Signal Processor (DSP) slots, optional firewall, intrusion prevention, call processing,
voicemail, and application services. In addition, the platforms support the industries widest range of wired and
wireless connectivity options such as T1/E1, T3/E3, xDSL, copper and fiber GE.

Key Business Benefits

The Integrated Services Routers Generation 2 (ISR G2) provide superior services integration and agility. Designed
for scalability, the modular architecture of these platforms enables you to grow and adapt with your business
needs. Table 1 lists the business benefits of the Cisco 2900 Series.
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Table 1. Key Business Benefits of the Cisco 2900 Series Integrated Services Routers

Services Integration The Cisco 2900 Series ISRs offer increased levels of services integration with voice, video, security,
wireless, mobility, and data services, enabling greater efficiencies and cost savings.

Services On Demand A single Cisco I0S® Software Universal image is installed on each ISR G2. The Universal image contains
all of the Cisco 10S technology sets which can be activated with a software license. This allows your
business to quickly deploy advanced features without downloading a new 10S image. Additionally, larger

default memory is included to support the new capabilities.

The Cisco Services Ready Engine (SRE) enables a new operational model which allows you to reduce
capital expenditures (CapEx) and deploy a variety of application services as needed on a single integrated
compute services module.

High Performance with The Cisco 2900 Series enables deployment in high speed WAN environments with concurrent services
Integrated Services enabled up to 75 Mbps.

A MultigiGabit Fabric (MGF) enables high-bandwidth module-to-module communication without
compromising routing performance.

Network Agility Designed to address customer business requirements, the Cisco 2900 Series modular architecture offers

increased capacity and performance as your network needs grow.
Modular interfaces offer increased bandwidth, a diversity of connection options, and network resiliency.

Energy Efficiency The Cisco 2900 Series architecture provides energy-saving features that include the following:

o

The Cisco 2900 Series offers intelligent power management and allows the customer to control power to
the modules based on the time of day. Cisco EnergyWise technology will be supported in the future.

o

Services integration and modularity on a single platform performing multiple functions, optimizes raw
materials consumption and energy usage.

o

Platform flexibility and ongoing development of both hardware and software capabilities lead to a longer
product lifecycle, lowering all aspects of the total cost of ownership, including materials and energy use.

High efficiency power supplies are provided with each platform.

o

Investment Protection The Cisco 2900 Series maximizes investment protection:

o Reuse of a broad array of existing modules supported on the original Integrated Services Routers
provides a lower cost of ownership.

o Arich set of Cisco 10S Software features carried forward from the original Integrated Services Routers
and delivered in a single universal image.

° Flexibility to adapt as your business needs evolve.

Platform Architecture and Modularity

The Cisco 2900 Series is architected to meet the application demands of today’s branch offices with design
flexibility for future applications. The modular architecture is designed to support increasing bandwidth
requirements, Time-Division Multiplexing (TDM) interconnections, and fully integrated power distribution to
modules supporting 802.3af Power over Ethernet (PoE) and Cisco Enhanced PoE (ePoE). Table 2 lists the
architectural features and benefits of the Cisco 2900 Series.

Table 2. Architectural Features and Benefits

Modular Platform ® The Cisco 2900 Series ISRs are highly modular platforms with several types of module slots to add
connectivity and services for varied branch-office network requirements.

® The ISRs offer an industry-leading breadth of LAN and WAN connectivity options through modules to
accommodate field upgrades for future technologies without requiring a platform replacement.

Processors ® The Cisco 2900 Series are powered by high-performance multi-core processors that can support the
growing demands of high-speed WAN connections to the branch-office while also running multiple
concurrent services.

Embedded IP Security (IPSec) ® Embedded hardware encryption acceleration is enhanced to provide higher scalability, which combined
VPN Hardware Acceleration with an optional Cisco 10S Security license, enables WAN link security and VPN services (IPSec
acceleration).

® The onboard encryption hardware replaces and outperforms the Advanced Integration Modules (AIMs) of
previous generations.

Multigigabit Fabric (MGF) ® The Cisco 2900 Series introduces an innovative Multi Gigabit Fabric (MGF) that allows for efficient module-
to-module communication, enabling tighter services interactions across modules while reducing the
overhead on the route processor.
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TDM Interconnectivity Fabric

Integrated Gigabit Ethernet
Ports

Innovative Universal-Serial-
Bus (USB)-Based Console
Access

Optional Integrated Power
Supply for Distribution of PoE
and Universal DC Power

Supply

Optional External Redundant
Power Supply (RPS)

PoE Boost

Designed for Flexible
Deployments

Unified communications services in the branch office are significantly enhanced with the use of a TDM
interconnectivity fabric in the system architecture, allowing for scaling of DS-0 channel capacity.

All onboard WAN ports are 10/100/1000 Gigabit Ethernet WAN routed ports.

One of the three 10/100/1000 Ethernet WAN ports on the Cisco 2921 and 2951 supports Small Form-
Factor Pluggable (SFP)-based connectivity in lieu of a RJ-45 port and enabling fiber connectivity.

A new, innovative USB console port offers management connectivity for devices without a serial port such
as modern laptop computers.

Traditional console and auxiliary ports are also available.

An optional upgrade to the internal power supply provides inline power (802.3af-compliant PoE and Cisco
Inline Power) to integrated switch modules.

On the Cisco 2911, 2921, and 2951, an optional DC power supply is available that extends deployment into
central offices and industrial environments.

On the Cisco 2911, an optional DC-PoE power supply is available.
The Cisco 2911, 2921, and 2951 allow for power redundancy through the use of an external RPS device,
thereby decreasing network downtime and protecting the network from power-supply failures.

Redundant power on the Cisco 2900 Series is supported through the Cisco RPS 2300 Redundant Power
System. You can use the Cisco RPS 2300 to provide redundant power for Cisco 2900 Series ISRs as well
as Cisco Catalyst® switches.

In order to use the Cisco RPS 2300, an external RPS adapter is required (configurable option) to connect
the platform to the external RPS.

When connected to an external RPS device, the Cisco 2911, 2921, and 2951 can operate in a POE boost
configuration in lieu of redundant power mode - whereby the power capacity of the platform is increased to
twice the normal level to power additional POE ports.

The Cisco 2911 and 2951 are designed for NEBS environments.

The 2911 is 12” deep and has an optional fan filter for deployments in a variety of environments. An
assembly that provides front-to-back airflow is also available for 23” racks.

Modularity Features and Benefits

The Cisco 2900 Series provides significantly enhanced modular capabilities (refer to Table 3) offering investment
protection for customers. Most of the modules available on previous generations of Cisco routers, such as the
Cisco 2800 Series, are supported on the Cisco 2900 Series. Additionally, modules can be used on other supported
Cisco platforms to provide maximum investment protection. Taking advantage of common interface cards across a

network greatly reduces the complexity of managing inventory requirements, implementing large network rollouts,

and maintaining configurations across a variety of branch-office sizes.

A complete list of supported modules, including a list of supported SFPs for the Cisco 2900 Series, is available at:
https://www.cisco.com/go/2900.

Table 3.

Modularity Features and Benefits

Cisco Service Module
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® Each service module slot offers high-data-throughput capability:
o Up to 4 Gbps aggregate toward the route processor.
o Up to 2 Gbps aggregate to other module slots over MGF.

® Service Module (SM) slots are highly flexible with support for double-wide service modules (SM-Ds),
which are Service Modules that require two SM slots. SM-Ds in the Cisco 2921 and 2951 provide
flexibility for higher-density modules.

® A service module slot replaces the network module and the extension module for voice/fax (EVM) slots
and is offered on Cisco 2911, 2921, and 2951 ISRs.

® An adapter module enables backward compatibility with existing network modules, enhanced Network
Modules (NMEs), and EVMs.

® Service module slots provide twice the power capabilities relative to the network-module slots, allowing
for flexibility for higher-scale and better-performance modules.

® Power to service module slots can be managed by extensions similar to the Cisco EnergyWise
framework, so your organization can reduce energy consumption in your network infrastructure. Full
EnergyWise support will be available in future software releases.
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Cisco Enhanced High-Speed ® The EHWIC slot provides enhancements to the prior generation’s high-speed WAN interface card
WAN Interface Card (EHWIC) (HWIC) slots while provide maximum investment protection by natively supporting HWICs, WAN
Interface Cards (WICs), Voice Interface Cards (VICs), and Voice/WAN interface cards (VWICs).

Four integrated EHWIC slots on the Cisco 2901, 2911, 2921, and 2951 allow for more flexible
configurations.

Each HWIC slot offers high-data-throughput capability:

o Up to 1.6 Gbps aggregate toward the route processor.
o Up to 2 Gbps aggregate to other module slots over the MGF.

Flexibility to support double-wide modules is enabled by combining two EHWIC slots. Up to 2
doublewide HWIC (HWIC-D) modules are supported.

A single ISM slot provides flexibility to integrate intelligent service modules on an internal slot within
(ISM) the chassis

Each ISM slot offers high-data-throughput capability:
° Up to 4 Gbps aggregate toward the route processor.
o Up to 2 Gbps aggregate to other module slots over the MGF.

The ISM replaces the AIM slot; existing AIM modules are not supported in the ISM slot.

Power to ISM slots can be managed by extensions similar to the Cisco EnergyWise framework, so your
organization can reduce energy consumption in your network infrastructure. Full EnergyWise support
will be available in future software releases.

Cisco High-Density Packet Voice ® PVDMS3 slots natively support PYDM3 modules, providing support for richer density for rich-media voice

Digital Signal Processor (DSP) and video.
Module (PVDM3) Slots on ® Each PVDMS3 slot connects back to the system architecture through a 2 Gbps aggregate link through

Motherboard the MGF.

Investment protection for PVYDM2 modules is supported through an adapter module.

Power to the PVDM slots can be managed by extensions similar to the Cisco EnergyWise framework,
S0 your organization can reduce energy consumption in your network infrastructure. Full EnergyWise
support will be available in future software releases.

Compact Flash Slots

Two external Compact Flash slots are available on the Cisco 2900 Series Integrated Services Routers.
Each slot can support high-speed storage densities upgradeable to 4 GB in density.

USB 2.0 Ports Two high-speed USB 2.0 ports are supported. The USB ports enable secure token capabilities

and storage.

Cisco 10S Software

Cisco 2900 Series Integrated Services Routers deliver innovative technologies running on industry-leading Cisco
10S Software. Developed for wide deployment in the world's most demanding enterprise, access, and service
provider networks, the Integrated Services Routers Generation 2 platforms are supported on Cisco 10S Software
releases 15M&T. Release 15.0(1)M is available immediately and provides support for a comprehensive portfolio of
Cisco technologies, including the functionality and features delivered in releases 12.4 and 12.4T. New innovations
in 15.0(1)M span multiple technology areas, including security, voice, high availability, IP Routing and Multicast,
Quality of Service (QoS), IP Mobility, Multiprotocol Label Switching (MPLS), VPNs, and embedded management.

Cisco I0S Software Licensing and Packaging

A single Cisco 10S Universal image encompassing all IOS technology feature sets is delivered with the platforms.
You can enable advanced features by activating a software license on the Universal image. In previous
generations of access routers, these feature sets required you to download a new software image. Technology
packages and feature licenses, enabled through the Cisco software licensing infrastructure, simplify software
delivery and decrease the operational costs of deploying new features.
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Four major technology licenses are available on the Cisco 2900 Series Integrated Services Routers; you can
activate the licenses through the Cisco software activation process identified at https://www.cisco.com/go/sa.

The four licenses are as follows:

e |P Base: This technology package is available as default.

e Data

¢ Unified Communications

e Security (SEC) or Security with No Payload Encryption (SEC-NPE)

For additional information and details about Cisco IOS Software licensing and packaging on Cisco 2900 Series
Integrated Services Routers, please visit https://www.cisco.com/go/2900I.

Cisco ONE Software

Cisco ONE " Software offers a valuable and flexible way to buy software for the WAN, access, and data center
domains. At each stage in the product lifecycle, Cisco ONE Software helps make buying, managing, and upgrading
your network and infrastructure software easier. Cisco ONE Software provides:

« Flexible licensing models to smoothly distribute customers’ software spending over time
¢ Investment protection for software purchases through software services—enabled license portability

e Access to updates, upgrades, and new technology from Cisco through Cisco® Software Support Services
(SWSS)

Cisco ONE for WAN gives organizations broad capabilities for branch offices and the enterprise edge. Cisco ONE
Foundation for WAN connects and secures your branch office while optimizing for cost. Cisco ONE WAN
Collaboration integrates voice and video into your branch office and network edge.

Key Branch-Office Services

The Cisco Integrated Services Routers are industry-leading platforms that offer unprecedented levels of services
integration. Designed to meet the requirements of the branch office, these platforms provide a complete solution
with voice, video, security, mobility and application services. Businesses enjoy the benefit of deploying a single
device that meets all their needs, reducing capital and operational expenses.

Unified Communications, Collaboration, and Voice-Gateway Services

The Cisco 2900 Integrated Services Router is the foundation for collaboration in the small and midsize branch
office, serving as a critical component of a Cisco's video architecture (Medianet) and enterprise Unified
Communications solution. With embedded voice services and a wide range of supported telephony interfaces, the
Cisco 2900 Series delivers maximum deployment flexibility for the distributed enterprise. Unified communications
is enabled through a rich signaling and media-processing infrastructure, including a variety of protocols, media
interworking, signal and media security, transcoding, conferencing, and QoS. Cisco Integrated Services Routers
also feature a wide range of voice-gateway interfaces, supporting a broad array of signaling and physical

network interfaces.
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The Cisco 2900 Series enables a full range of existing and emerging video services, with scaling improvements to
support Cisco TelePresence® conferencing, security, and session control. The Cisco Unified Border Element
extends these capabilities for business-to-business TelePresence communications. The Cisco 2900 Series adds
support for the new Cisco High-Density Packet Voice Digital Signal Processor (DSP) Module (PVDM3), which has
been optimized for voice and video support. The new PVYDM3 modules support all voice-gateway functions of
earlier generations of PVDMs and add higher density and more processing power to support emerging rich-media
applications. The Cisco 2900 Series provides 2 or 3 onboard PVDM3 slots, depending on the platform.

Cisco Unified Communications Manager Express and Survivable Remote Site Telephony

The Cisco Integrated Services Routers natively provide optional unified communications services within the Cisco
10S Software, minimizing the IT hardware footprint and total cost of ownership at the branch office. Cisco Unified
Communications Manager Express (CME) provides a broad range of IP Private-Branch-Exchange (PBX) and
key-system features integrated into the router for the small and midsize branch office. Cisco Survivable Remote
Site Telephony (SRST), also inherently available in Cisco I0S Software, and an option on the Cisco 2900 Series,
helps ensure that branch-office employees have uninterrupted telephony services and features, even if the
connection to a centralized Cisco Unified Communications Manager is disrupted.

Coupled with Cisco Unity® Express, the integrated solution for voicemail, Automated Attendant, and Interactive
Voice Response (IVR), the Cisco 2900 Series offers the branch office a complete range of unified communications
services while delivering industry-leading security within a single platform.

VoiceXML Application Services

The Cisco 2900 Series also supports standards-certified VoiceXML browser services. VoiceXML is an open-
standard markup language used to create voice-enabled web browsers and IVR applications. Just as HTML
enables you to retrieve data with a PC, VoiceXML enables you to retrieve data using voice or Dual-Tone-Multi
Frequency (DTMF) telephony input. The Cisco 2900 Series can deliver a much higher range of concurrent
voice-gateway services combined with Voice XML browser services, for up to 200 sessions on the Cisco 2951.

Cisco Unified Border Element

The Cisco Unified Border Element capabilities supported on the Cisco 2900 Series address the emerging
requirements in an IP-centric interconnect for branch-office unified communications between enterprises and
service provider networks. Cisco Unified Border Element provides intelligent border-element functions such as
physical and logical ingress and egress demarcation points, signaling and media control, and consolidated security
and management features. The Cisco 2900 Series supports higher scale than previously provided on the Cisco
2800 Series, up to three times the number of sessions.

Integrated Network Security for Data, Voice, Video, and Mobility

Security is essential to protect a business’ intellectual property while also ensuring business continuity and
providing the ability to extend the corporate workplace to employees who need anytime, anywhere access to
company resources. As part of the Cisco' SAFE architectural framework that allows organizations to identify,
prevent, and adapt to network security threats, the Cisco 2900 Series Integrated Services Routers facilitate secure
business transactions and collaboration.
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The Cisco I0S Software Security technology package for the Cisco 2900 Series offers a wide array of common
security features such as advanced application inspection and control, threat protection, and encryption
architectures for enabling more scalable and manageable VPN networks. The Cisco 2900 Series offers onboard
hardware-based encryption acceleration to provide greater IPSec throughput with less overhead for the route
processor when compared with software-based encryption solutions. Cisco Integrated Services Routers offer a
comprehensive and adaptable security solution for branch offices that includes features such as:

e Secure connectivity: Secure collaborative communications with Group Encrypted Transport VPN,
Dynamic Multipoint VPN (DMVPN), or Enhanced Easy VPN

¢ Integrated threat control: Responding to sophisticated network attacks and threats using Cisco I0S
Firewall, Cisco 10S Zone-Based Firewall, Cisco IOS IPS, Cisco I0S Content Filtering, and Flexible Packet
Matching (FPM)

e l|dentity management: Intelligently protecting endpoints using technologies such as Authentication,
Authorization, and Accounting (AAA) and Public Key Infrastructure (PKI)

Detailed information about the security features and solutions supported on the Cisco 2900 Series is available at
https://www.cisco.com/go/routersecurity.

Wireless and Mobility Services

Wireless LAN/WAN

The Cisco Integrated Services Routers supporting the Cisco Unified Wireless Architecture enable deployment of
secure, manageable Wireless LANs (WLANS) optimized for remote sites and branch offices, including fast secure
mobility, survivable authentication, and simplified management. The Cisco Wireless LAN Controller Module on the
Cisco 2900 Series allows Small and Medium-sized Businesses (SMBs) and enterprise branch offices to cost-
effectively deploy and manage secure WLANS. Cisco Wireless LAN Controllers work in conjunction with Cisco
lightweight access points and the Cisco Wireless Control System (WCS) to provide system-wide WLAN functions,
managing up to 6, 12, and 25 access points.

Wireless WAN

Cisco Third-Generation (3G) Wireless WAN (WWAN) modules combine traditional enterprise router functions, such
as remote management, advanced IP services such as Voice over IP (VolP), and security, with mobility capabilities
of 3G WAN access. Using high-speed 3G wireless networks, routers can replace or complement existing landline
infrastructure, such as dialup, Frame Relay, and ISDN. Cisco 3G solutions support 3G standards High-Speed
Packet Access (HSPA) and Evolution Data Only/Evolution Data Optimized (EVDO) providing you with a true
multipath WAN backup and the ability to rapidly deploy primary WAN connectivity. For more information about 3G
solutions on Cisco Integrated Services Routers, please visit https://www.cisco.com/go/3a.

Integrated LAN Switching

The Cisco 2900 Integrated Services Routers (Cisco 2911 through Cisco 2951) support the new Cisco Enhanced
EtherSwitch® Service Modules, which greatly expand router capabilities by integrating industry-leading Layer 2 or
Layer 3 switching with feature sets identical to those found in the Cisco Catalyst 2960 and Catalyst 3650-E Series
Switches performing local line-rate switching and routing.
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The new Cisco Enhanced EtherSwitch Service Modules take advantage of the increased power capabilities on the
Cisco 2900 ISRs. Additionally, the Cisco Enhanced EtherSwitch modules enable the newest Cisco power
initiatives, Cisco EnergyWise, Cisco Enhanced Power over Ethernet (ePoE), per-port POE power monitoring, and
RPS-enabled PoE boost. These technologies allow you to meet increased endpoint power requirements without
increasing the total power consumption of the branch.

Application Services

As organizations continue to centralize and consolidate their branch-office IT infrastructure in an effort to reduce
cost and complexity, they are challenged to provide an excellent user experience, ensure continuous service
availability, and deliver business-relevant applications when and where they are needed. To address these
challenges, the Cisco 2900 Series provides the capability to host Cisco, third-party, and custom applications on a
portfolio of high-performance Cisco Services Ready Engine (SRE) modules that transparently integrate into the
router. The modules have their own processors, storage, network interfaces, and memory that operate
independently of the host router resources, helping to ensure maximum concurrent routing and application
performance while reducing physical space requirements, lowering power consumption, and consolidating
management.

Application Acceleration

The Cisco 2900 Series seamlessly combines industry leading security, IOS-based traffic control and visibility, with
Cisco application acceleration solutions. Cisco IOS Software features such as NBAR, IP SLA, and NetFlow provide
visibility and monitoring of traffic patterns and application performance while 10S features such as QoS, ACLs, and
PfR intelligently control the traffic to maximize the quality of the user experience and employee productivity. The
user experience can be further enhanced through the addition of a Cisco WAAS Network Module which can be
used to securely provide more advanced WAN optimization techniques such as TCP optimization, caching,
compression, and application acceleration. Cisco Integrated Services Routers combined with Cisco WAAS
Network Modules, provide optimal performance for applications delivered from a central data center to branch-
office users. The solution allows you to consolidate costly server, storage, and backup infrastructure into data
centers while maintaining LAN-like service levels for remote users.

Cisco Services Ready Engine

The Cisco Services Ready Engine solution is available in a Service Module (SM) and Internal Service Module
(ISM) form factor. The Service Module hardware offers up to a seven times performance improvement over the
previous generation Network Modules and provides a multi-core x86-64 processor. The SRE modules also support
up to 1 terabyte of storage, RAID configurations, hardware-assisted virtualization and cryptography options. The
Cisco SRE module enables on-demand provisioning of branch-office applications on the Cisco 2900 Series
platforms so that you can deploy the right application, at the right time, in the right place. The hardware and
software decoupling provided by the service-ready deployment model enables applications to be provisioned on
the module at the time of its installation or remotely anytime thereafter. Supported solutions include Cisco Wide
Area Application Services (WAAS), Cisco Unity Express, Cisco Application Extension Platform (AXP), Cisco
Wireless LAN Controller (WLC), Cisco Video Surveillance, and other applications under development. The Service
Ready Engine enables organizations of various sizes to future-proof their network by allowing them to quickly
deploy new branch-office applications without deploying new hardware, reducing the cost of rolling out branch-
office services.
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WAAS Express

Organizations today face several unique wide area network (WAN) challenges: the need to provide employees with
constant access to centrally located information, the requirement to continuously back up and replicate mission-
critical data to centrally managed data centers, the desire to provide satisfactory experience for IP phone and video
communication, and the mandate to control bandwidth costs without sacrificing application availability and
performance.

Cisco WAAS Express is designed to help organizations address these challenges. Cisco WAAS Express extends
the Cisco WAAS product portfolio with a small-footprint, cost-effective 10S-based software solution integrated into

the ISR G2 to offer bandwidth optimization and application acceleration capabilities. Cisco WAAS Express
increases remote user productivity, reduces WAN bandwidth costs, and offers investment protection by
interoperating with existing Cisco WAAS infrastructure. Cisco WAAS Express is unigue in providing network
transparency, improving deployment flexibility with on-demand service enablement, and integrating with native
10S-based services such as security, NetFlow, and QoS.

Cisco WAAS Express is fully interoperable with WAAS on SM-SRE modules, WAAS appliances and can be
managed by a common WAAS Central Manager.

Cisco WAAS Express is available in IOS from version 15.1(2)T1.

Further information on Cisco WAAS Express can be found at
https://www.cisco.com/en/US/products/ps11211/index.html.

Medianet for 2900 ISRs

As video becomes pervasive in an organization and more video devices are used, new demands are placed on the
network. It can be challenging to accommodate video needs while reducing complexity, planning for capacity, and
providing the best possible user experience.

Smarter Network, Endpoints, and Services
Traditional IP networks need to evolve to medianets to accommodate these changes. A medianet is an end-to-end

IP architecture that helps to enable pervasive media experiences.

The medianet architecture includes a smarter network, smarter endpoints, shared media services, cloud services,
and shared media services.

More Medianet Benefits

A medianet reduces total cost of ownership and scales video through features such as auto-configuration and
media monitoring. At the same time, it helps to ensure a quality user experience while optimizing bandwidth use
and efficiency.

For more information on Medianet for 2900ISR, please go to
https://www.cisco.com/en/US/netsol/ns1094/index.html.
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Managing Your Integrated Services Routers

Network management applications are instrumental in lowering operating expenses (OpEXx) while improving
network availability by simplifying and automating many of the day-to-day tasks associated with managing an end-
to-end network. Day-one device support provides immediate manageability support for the Integrated Services
Router, enabling quick and easy deployment, monitoring, and troubleshooting from Cisco and third-party
applications.

Organizations rely on Cisco, third-party, and in-house developed network management applications to achieve
their OpEx and productivity goals. Underpinning those applications are the embedded management features
available in every Integrated Services Router. The new Integrated Services Routers continue a tradition of broad
and deep manageability features such as IP Service-Level Agreement (IP SLA), Cisco IOS Embedded Event
Manager (EEM), and NetFlow which allow you to know the status of your network at all times. These features,
along with Simple Network Management Protocol (SNMP) and syslog, enable your organization’s management
applications.

Refer to Tables 4 and 5 below for details about network management and manageability support on Cisco 2900
Series Integrated Services Routers.

Table 4. Cisco 2900 ISR G2 Series |0S Software Features and Protocols Support

Protocols IPv4, IPv6, Static Routes, Open Shortest Path First (OSPF), Enhanced IGRP (EIGRP), Border Gateway Protocol
(BGP), BGP Router Reflector, Intermediate System-to-Intermediate System (IS-1S), Multicast Internet Group
Management Protocol (IGMPv3) Protocol Independent Multicast sparse mode (PIM SM), PIM Source Specific
Multicast (SSM), Distance Vector Multicast Routing Protocol (DVMRP), IPSec, Generic Routing Encapsulation
(GRE), Bi-Directional Forwarding Detection (BVD), IPv4-to-IPv6 Multicast, MPLS, L2TPv3, 802.1ag, 802.3ah, L2
and L3 VPN.

Encapsulation Ethernet, 802.1q VLAN, Point-to-Point Protocol (PPP), Multilink Point-to-Point Protocol (MLPPP), Frame Relay,
Multilink Frame Relay (MLFR) (FR.15 and FR.16), High-Level Data Link Control (HDLC), Serial (RS-232, RS-449,
X.21, V.35, and EIA-530), Point-to-Point Protocol over Ethernet (PPPoE), and ATM.

Traffic Management QoS, Class-Based Weighted Fair Queuing (CBWFQ), Weighted Random Early Detection (WRED), Hierarchical
QoS, Policy-Based Routing (PBR), Performance Routing (PfR), and Network-Based Advanced Routing (NBAR).

Note: For a more comprehensive list of features supported in Cisco 10S software refer to the Feature Navigator
tool at https://www.cisco.com/go/fn.

Table 5 lists the embedded management features available with Cisco 10S Software.

Table 5. Embedded Management Features Available with Cisco 10S Software

WSMA The Web Services Management Agent (WSMA) defines a mechanism through which you can manage a network
device, retrieve configuration data information, and upload and manipulate new configuration data. WSMA uses XML-
based data encoding that is transported by the Simple Object Access Protocol (SOAP) for the configuration data and
protocol messages.

EEM Cisco I0S Embedded Event Manager (EEM) is a distributed and customized approach to event detection and
recovery offered directly in a Cisco 10S Software device. It offers the ability to monitor events and take informational,
corrective, or any desired EEM action when the monitored events occur or when a threshold is reached.

IPSLA Cisco I0S IP Service-Level Agreements (SLAs) enable you to assure new business-critical IP applications, as well as
IP services that use data, voice, and video in an IP network.

SNMP, RMON, Syslog, @ Cisco 2900 Series Integrated Services Routers also support SNMP, Remote Monitoring (RMON), syslog, NetFlow,
NetFlow, and TR-069 and TR-069 in addition to the embedded management features previously mentioned.

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information. Page 10 of 16


https://www.cisco.com/go/fn
https://www.cisco.com/en/US/docs/ios/netmgmt/configuration/guide/nm_cfg_wsma_ps6441_TSD_Products_Configuration_Guide_Chapter.html
https://www.cisco.com/go/eem
https://www.cisco.com/go/ipsla
https://www.cisco.com/en/US/tech/tk648/tk362/tk605/tsd_technology_support_sub-protocol_home.html
https://www.cisco.com/en/US/tech/tk648/tk362/tk560/tsd_technology_support_sub-protocol_home.html
https://www.cisco.com/en/US/tech/tk648/tk362/tk790/tsd_technology_support_sub-protocol_home.html
https://www.cisco.com/go/netflow
https://www.cisco.com/en/US/docs/ios/bbdsl/configuration/guide/bba_tr069_agent.html

The Cisco network management applications listed in Table 6 are standalone products that you can download or
purchase to manage your Cisco network devices. The applications are built specifically for the different operational
phases; you can select the ones that best fit your needs.

Table 6. Network Management Applications

Device staging and Cisco Configuration Cisco Configuration Professional is a GUI device-management tool for Cisco

configuration Professional 10S Software-based access routers. This tool simplifies router, security, unified
communications, wireless, WAN, and basic LAN configuration through easy-to-
use wizards.

Network-wide deployment, CiscoWorks LMS CiscoWorks LAN Management Solution (LMS) is a suite of integrated

configuration, monitoring, applications for simplifying day-to-day management of a Cisco end-to-end

and troubleshooting network, lowering OpEx while increasing network availability. CiscoWorks LMS
offers network managers an easy-to-use web-based interface for configuring,
administering, and troubleshooting the Cisco Integrated Services Routers,
using new instrumentation such as Cisco I0S EEM Generic Online Diagnostics
(GOLD).
In addition to supporting basic platform services of the Integrated Services
Router, CiscoWorks also provides added-value support for the Cisco Services
Ready Engine, enabling the management and distribution of software images
to the SRE, thereby reducing the time and complexities associated with image
management.

Network-wide staging, CiscoWorks NCM CiscoWorks Network Compliance Manager (NCM) tracks and regulates

configuration, and configuration and software changes throughout a multivendor network

compliance infrastructure. It provides superior visibility into network changes and can track
compliance with a broad variety of regulatory, IT, corporate governance, and
technology requirements.

Security staging, Cisco Security Manager Cisco Security Manager is a leading enterprise-class application for managing

configuration, and security. It delivers provisioning of firewall, VPN, and intrusion-prevention-

monitoring system (IPS) services across Cisco routers, security appliances, and switch
service modules. The suite also includes the Cisco Security Monitoring,
Analysis and Response System (Cisco Security MARS) for monitoring and
mitigation.

Voice configuration and Cisco Unified Provisionin Cisco Unified Provisioning Manager provides a reliable and scalable web-

provisioning Manager based solution for managing a company's crucial next-generation
communications services. It manages unified communications services in an
integrated IP telephony, voicemail, and messaging environment.

Staging, deployment, and Cisco License Manager Easily manage Cisco I0S Software activation and licenses for a wide range of

changes of licenses Cisco platforms running Cisco 10S Software as well as other operating
systems with the secure client-server application Cisco License Manager.

Staging, deployment, and Cisco Configuration Engine Cisco Configuration Engine is a secure network management product that

changes to configuration and provides zero-touch image and configuration distribution through centralized,

image files template-based management.

Summary

As your business strives to lower the total cost of ownership in running your network and increase your overall
employee productivity with more centralized and collaborative network applications, you will need more intelligent
branch-office solutions. The Cisco 2900 Series offers these solutions by providing enhanced performance and
increased modular density to support multiple services. The Cisco 2900 Series is designed to consolidate the
functions of many separate devices into a single, compact system.

Table 7. Cisco 2900 Integrated Services Router Product Specifications

_ Cisco 2901 Cisco 2911 Cisco 2921 Cisco 2951

Services and Slot Density

Embedded Hardware-Based Yes Yes Yes Yes
Cryptography and Acceleration

Cisco Unified SRST Sessions 35 50 100 250

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information. Page 11 of 16
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_ Cisco 2901 Cisco 2911 Cisco 2921 Cisco 2951

Cisco Unified CCME Sessions

Total Onboard WAN 2 3 3 3

10/100/1000 Ports

RJ-45-Based Ports 2 3 3 3

SFP-Based Ports (use of SFP port 0 0 1 1

disables the corresponding

RJ-45 port)

Service Module Slots 0 1 1 2

Double-Wide Service Module Slots 0 0 1 1

(use of a double-wide slot will

occupy all single-wide service

module slots in a 2900)

EHWIC Slots 4 4 4 4

Double-Wide EHWIC Slots (use of 2 2 2 2

a double-wide EHWIC slot will

consume two EHWIC slots)

ISM Slots 1 1 1 1

Onboard DSP (PVDM) Slots 2 2 3 3

Memory DDR2 ECC DRAM - 512 MB 512 MB 512 MB 512 MB

Default

Memory (DDR2 ECC DRAM) - 2GB 2GB 2GB 2GB

Maximum

Compact Flash (External) - Default @ slot 0: 256 MB slot 0: 256 MB slot 0: 256 MB slot 0: 256 MB
slot 1: none slot 1: none slot 1: none slot 1: none

Compact Flash (External) - slot 0: 4 GB slot 0: 4 GB slot 0: 4 GB slot 0: 4 GB

Maxip i slot 1: 4 GB slot 1: 4 GB slot 1: 4 GB slot 1: 4 GB

External USB 2.0 Flash Memory 2 2 2 2

Slots (Type A)

USB Console Port (Type B) (upto 1 1 1 1

115.2 kbps)

Serial Console Port 1 1 1 1

Serial Auxiliary Port 1 1 1 1

Power-Supply Options AC and PoE AC, PoE, and DC AC, PoE, and DC AC, PoE, and DC

RPS Support (External) No Cisco RPS 2300 Cisco RPS 2300 Cisco RPS 2300

Power Specifications

AC Input Voltage 100 to 240 VAC auto 100 to 240 VAC auto 100 to 240 VAC auto 100 to 240 VAC auto
ranging ranging ranging ranging

AC Input Frequency 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz 47 to 63 Hz

AC Input Current Range AC Power | 1.5to 0.6A 2.2t0 1.0A 3.4t0 1.4A 3.4t0 1.4A

Supply (Maximum)

AC Input Surge Current <50A <50A <50A <50A

Typical Power (No Modules) 40 50 60 70

(Watts)

Maximum Power with AC Power

Supply (Watts) 150 210 320 340

Maximum Power with POE Power

Supply (Platform Only) (Watts) 175 250 370 405

Maximum Power with DC-PoE

Power Supply (Platform Only)

(Watts) - 140 - -

Maximum End-Point PoE Power

Available from AC PoE Power

Supply (Watts) 130 200 280 370

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information. Page 12 of 16
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Maximum End-Point PoE Power
Available from DC PoE Power
Supply (Watts)

Maximum End-Point POE Power
Capacity with POE Boost (Watts)

DC Input Voltage

DC Input Current

Physical Specifications

Dimensions (H x W x D)

Rack Height
Rack-Mount 19 in. (48.3 cm) EIA
Rack-Mount 23 in. (58.4 cm) EIA

Wall-Mount (refer to installation
guide for approved orientation)

Weight with AC Power Supply (No
Modules)

Weight with AC PoE Power Supply
(No Modules)

Typical Weight Fully Configured
Airflow

Optional Airflow Kit
Environmental Specifications
Operating Conditions

Temperature: 5,906 feet (1,800m)
Maximum Altitude

Temperature: 9,843 feet (3,000m)
Maximum Altitude

Temperature: 13,123 feet (4,000m)
Maximum Altitude

Temperature: Short-Term (per
NEBS) 5906 feet (1,800m)
Maximum Altitude

Altitude
Relative Humidity

Short-Term (per NEBS) Humidity

Acoustic: Sound Pressure
(Typical/Maximum)

Acoustic: Sound Power
(Typical/Maximum)

Non-Operating Conditions

Temperature

Relative Humidity
Altitude

N/A
N/A

N/A

1.75x17.25x 17.3in.
(44.5x 438.2x439.4
mm)

1RU (rack unit)
Included

Optional

Yes

13.41b (6.1 kg)

14.3 Ib (6.5 kg)

16 Ib (7.3 kg)
Front to side

N/A

32 to 104°F (0 to 40°C)

32 to 77°F (0 to 25°C)

N/A

N/A

10,000 ft (3,000m)

10 to 85%

N/A

41/53 dBA

49/61 dBA

-40 to 158°F (-40 to
70°C)

5 to 95%
15,000 ft (4,570m)

160

750

24 to 60 Vdc,
autoranging positive or
negative

(MAX) 8A (24V)
3.5A (60V)

3.5x17.25x 12 in. (88.9
x 438.2 x 304.8 mm)
2RU

Included

Optional

Yes

18 1b (8.2 kg)

19 Ib (8.6 kg)

21 1b (9.5 kg)
Side to side

Front to back

32 to 104°F (0 to 40°C)

32 to 104°F (0 to 40°C)

32 to 86°F (0 to 30°C)

23°F to 122°F (-5 to
50°C)

13,000 t (4,000m)
5 to 85%

5% to 90%, but not to
exceed 0.024 kg
water/kg of dry air

51.8/62.9 dBA

58.5/70.3 dBA

-40 to 176°F (-40 to
80°C)

5 to 95%
15,000 ft (4,570m)

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information.

750

24 to 60 Vdc,
autoranging positive or
negative

(MAX) 12A (24V)
5A (60V)

3.5x17.25x18.5in.
(88.9 x 438.2 x 469.9
mm)

2RU
Included
Optional
No

29 b (13.2 kg)

30 Ib (13.6 kg)

34 |b (15.5 kg)
Back and Side to Front
N/A

32 to 104°F (0 to 40°C)

32 to 104°F (0 to 40°C)

32 to 86°F (0 to 30°C)

N/A

10,000 ft (3,000m)

10 to 85%

N/A

54.4/67.4 dBA

62.6/74.5 dBA

-40 to 158°F (-40 to
70°C)

5 to 95%
15,000 ft (4,570m)

750

24 to 60 Vdc,
autoranging positive or
negative

(MAX) 12A (24V)
5A (60V)

3.5x17.25x18.5in.
(88.9 x 438.2 x 469.9
mm)

2RU
Included
Optional
No

29 b (13.2 kg)

30 Ib (13.6 kg)

34 Ib (15.5 kg)
Back and Side to Front
N/A

32 to 104°F (0 to 40°C)

32 to 104°F (0 to 40°C)

32 to 86°F (0 to 30°C)

23°F to 122°F (-5 to
50°C)

13,000 ft (4,000m)
5 to 85%

N/A

54.4/67.4 dBA

62.6/74.5 dBA

-40 to 158°F (-40 to
70°C)

5 to 95%
15,000 ft (4,570m)
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Regulatory Compliance

Safety

EMC

Telecom

Supported Modules

UL 60950-1

CAN/CSA C22.2 No.
60950-1

EN 60950-1
AS/NZS 60950-1
IEC 60950-1

47 CFR, Part 15
ICES-003 Class A
EN55022 Class A
CISPR22 Class A
ASINZS 3548 Class A
VCCI V-3

CNS 13438

EN 300-386

EN 61000 (Immunity)
EN 55024, CISPR 24
EN50082-1

TIA/EIA/IS-968
CS-03

ANSI T1.101

ITU-T G.823, G.824
IEEE 802.3

RTTE Directive

UL 60950-1

CAN/CSA C22.2 No.
60950-1

EN 60950-1
AS/NZS 60950-1
IEC 60950-1

47 CFR, Part 15
ICES-003 Class A
EN55022 Class A
CISPR22 Class A
AS/NZS 3548 Class A
VCCI V-3

CNS 13438

EN 300-386

EN 61000 (Immunity)
EN 55024, CISPR 24
EN50082-1

TIA/EIA/IS-968
CS-03

ANSI T1.101

ITU-T G.823, G.824
IEEE 802.3

RTTE Directive

UL 60950-1

CAN/CSA C22.2 No.
60950-1

EN 60950-1
AS/NZS 60950-1
IEC 60950-1

47 CFR, Part 15
ICES-003 Class A
EN55022 Class A
CISPR22 Class A
AS/NZS 3548 Class A
VCCI V-3

CNS 13438

EN 300-386

EN 61000 (Immunity)
EN 55024, CISPR 24
EN50082-1

TIA/EIA/IS-968
CS-03

ANSI T1.101

ITU-T G.823, G.824
IEEE 802.3

RTTE Directive

UL 60950-1

CAN/CSA C22.2 No.
60950-1

EN 60950-1
AS/NZS 60950-1
IEC 60950-1

47 CFR, Part 15
ICES-003 Class A
EN55022 Class A
CISPR22 Class A
AS/NZS 3548 Class A
VCCI V-3

CNS 13438

EN 300-386

EN 61000 (Immunity)
EN 55024, CISPR 24
EN50082-1

TIA/EIA/IS-968
CS-03

ANSI T1.101

ITU-T G.823, G.824
IEEE 802.3

RTTE Directive

The Cisco 2900 Series supports a wide range of modules that span industry-leading breadth of services at the

branch office. For a list of modules supported on the Cisco 2900 Series, please visit:

https://www.cisco.com/en/US/products/ps10537/products _relevant interfaces and modules.html

Ordering Information

The Cisco 2900 Series Integrated Services Routers are orderable and shipping. For information about how to order

the Cisco 2900 Series, please visit the Cisco 2900 Series Ordering Guide. To place an order, visit the Cisco

Ordering Home Page and refer to Table 8, which provides basic ordering information. For additional product

numbers, including the Cisco 2900 Series bundle offerings, please check the Cisco 2900 Series Integrated

Services Router Price List or contact your local Cisco account representative.

Table 8.

Cisco 2900 Series Basic Ordering Information

Product Name Product Description

CISC0O2901/K9
CISC02911/K9
CISC02921/K9
CISC0O2951/K9
SL-29-DATA-K9
SL-29-UC-K9
SL-29-SEC-K9

Data License for Cisco 2901-2951

Security License for Cisco 2901-2951

Unified Communications License for Cisco 2901-2951

© 2017 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information.

Cisco 2901 with 2 onboard GE, 4 EHWIC slots, 2 DSP slots, 1 ISM slot, 256MB CF default, 512MB DRAM default, IP Base
Cisco 2911 with 3 onboard GE, 4 EHWIC slots, 2 DSP slots, 1 ISM slot, 256MB CF default, 512MB DRAM default, IP Base
Cisco 2921 with 3 onboard GE, 4 EHWIC slots, 3 DSP slots, 1 ISM slot, 256MB CF default, 512MB DRAM default, IP Base
Cisco 2951 with 3 onboard GE, 4 EHWIC slots, 3 DSP slots, 1 ISM slot, 256MB CF default, 512MB DRAM default, IP Base
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Cisco ONE Software for WAN is available for the ISR 2900.

Cisco ONE Software offers a complete solution that delivers an optimal experience over any connection while
helping you get the most from your WAN investment with secure, fault-tolerant connectivity.

Benefits:
e Connect branch offices and your campus securely at an optimal cost by improving application performance
through application protocol acceleration and optimization techniques that offload the WAN.

¢ Integrate voice and video across branch offices and your campus to increase productivity.

For ordering information for Cisco ONE Software for the ISR 2900, go to
https://www.cisco.com/c/en/us/products/software/one-wan/wan-part-numbers.html.

Cisco Integrated Services Router Migration Options

Cisco 2900 Series Integrated Services Routers are included in the standard Cisco Technology Migration Program
(TMP). Refer to https://www.cisco.com/go/tmp and contact your local Cisco account representative for program

details.

Warranty Information

The Cisco 2900 Series Integrated Services Routers have a ninety (90) day limited liability warranty.

Cisco and Partner Services for the Branch

Services from Cisco and our certified partners can help you transform the branch experience and accelerate
business innovation and growth in the Borderless Network. We have the depth and breadth of expertise to create a
clear, replicable, optimized branch footprint across technologies. Planning and design services align technology
with business goals and can increase the accuracy, speed, and efficiency of deployment. Technical services help
improve operational efficiency, save money, and mitigate risk. Optimization services are designed to continuously
improve performance and help your team succeed with new technologies. For more information, please visit
https://www.cisco.com/go/services.

Cisco SMARTnet® technical support for the Cisco 2900 Series is available on a one-time or annual contract basis.
Support options range from help-desk assistance to proactive, onsite consultation. All support contracts include:

e Major Cisco IOS Software updates in protocol, security, bandwidth, and feature improvements
e Full access rights to Cisco.com technical libraries for technical assistance, electronic commerce, and

product information

e 24-hour access to the industry’s largest dedicated technical support staff

Cisco Capital

Financing to Help You Achieve Your Objectives

Cisco Capital can help you acquire the technology you need to achieve your objectives and stay competitive. We
can help you reduce CapEx. Accelerate your growth. Optimize your investment dollars and ROI. Cisco Capital
financing gives you flexibility in acquiring hardware, software, services, and complementary third-party equipment.
And there’s just one predictable payment. Cisco Capital is available in more than 100 countries. Learn more.
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Overview

The Cisco 3925 router, modular Services Performance Engine (SPE) 100, which can be upgraded for even higher performance as next-generation
WAN environments evolve.

Quick Specs

Figure 1 shows the appearance of the CISC03925/K9.

TN
cis5co

Table 1 shows the Quick Specs of the CISC03925/K9.

Product Code CISC0O3925/K9

Services Performance Engine module w/SPE 100

Rack Units 3U

Interfaces 3 integrated 10/100/1000 Ethernet ports with 2 ports capable of RJ-45 or SFP connectivity

2 service module slots

1 Internal Services Module slot

4 onboard digital signal processor (DSP) slots

4 Enhanced High-Speed WAN Interface Card (EHWIC) slots

Expansion Slot(s)

RAM 1 GB (installed) / 2 GB (max)
Flash Memory 256 MB (installed) / 8 GB (max)
Dimensions 47.6 cm x 43.8cm x 13.3 cm
Package Weight 27.78 Kg

Product Details

Figure 2 shows the front panel of the Cisco 3925 router.


https://www.router-switch.com/cisco3925-k9-p-291.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf

Note:
(1) On/Off switch (2) Power connector (3) LEDs area

Table 2 shows the LEDs area description.

LED Description
Solid green Solid green indicates normal operation.
Blinking green System is booting or is in ROM monitor mode.
SYS status LED
Amber System error.
Off Power is off or system board is faulty.

solid or blinking Solid or blinking indicates packet activity between the forwarding and routing engine and any 1/O port.

ACT status green
LED
Off No packet transfers are occurring.
Green IP phone power is on.
POE
Amber IP phone power is not on.
Green System is running.
PS1/PS2
Amber System is not running.

Figure 3 shows the back panel of the Cisco router 3925/K9 with LEDs.
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Note:

(1) Compact flash 0 and 1 (0, right) (2) ISM (3) PYvDM3 0,1,2 and 3 (0, far right) (4) EN (Enable USB console) (5) EN (Enable RJ-45 console) (6) SFP
S (7) SFP EN (8) S (Speed) (9) L (Link)



Table 3 shows the description of these LEDs on the back panel.

LED

CompactFlash 1

CompactFlash 0

S (Speed)

L (Link)

EN (RJ-45 console port)

EN (USB serial console port)

ISM

PVDM3 0,1,2 and 3

SFP S

SFP EN

Color

Green

Amber

Blinking Green then turns off

Green

Amber

Blinking Green then turns off

1 blink + pause

2 blink + pause

3 blink + pause

Green

Off

Green

Green

Green

Amber

Off

Green

Amber

Off

Blinking green

Off

Green

Amber

Description

Flash memory is busy.

Initialized with error.

CompactFlash is ready for removal.

Flash memory is busy.

Initialized with error.

CompactFlash is ready for removal.

GE port operating at 10 Mb/s.

GE port operating at 100 Mb/s.

GE port operating at 1000 Mb/s.

GE link is established.

No GE link is established.

The RJ-45 console port is active.

The USB console port is active.

Initialized.

Initialized with error.

Not installed.

PVDM is initialized.

PVDM is detected but not initialized.

No PVDM installed.

Blinking frequency indicates port speed.

Not present.

Present and enabled.

Present with failure.

Figure 4 shows the back panel of the Cisco 3925 router with slots and ports.

Location

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel

Back Panel




Note:

(1) Compact flash 0 and 1 (0, right) (2) EHWIC 0,1,2 and 3 (0, far right) (3) USB serial port (4) RJ-45 serial console port (5) AUX port (6) SFP 1 and
SFP 2 (2, top)

(7) 10/100/1000 Ethernet port GE 0/1 and GE 0/2 (GE 0/1, down) (8) 10/100/1000 Ethernet port GE 0/0 (9) USB 0 and USB 1 (1,top) (10)
Ground (11) Service module slots

Figure 5 shows the SPE area and you can upgrade these slots and ports directly by one SPE module.

The Cisco 3900 Series offers field-replaceable SPEs which allow you to protect your initial investment in the Cisco 3900 platform for a longer time
period and scale router performance as your network and branch-office needs grow.

Modules and License

Table 4 shows modules and licenses for this router.

Models

C3900-SPE100/K9

SM-ES3G-16-P

SM-ES3G-24-P

VWIC3-2MFT-G703

HWIC-2T

EHWIC-1GE-SFP-CU

EHWIC-4ESG

ISM-SRE-300-K9

PVDM3-16

MEM-CF-256U1GB

MEM-CF-256U2GB

MEM-CF-256U512MB

MEM-CF-256U4GB

MEMUSB-1024FT

Licenses

Description
Cisco Services Performance Engine 100 for Cisco 3925 ISR. (It's a configured item in the CISC03925/K9.)

Enhanced EtherSwitch Service Module, L2/L3 switching, 16* 10/100/1000 GE ports, Enhanced POE, Cisco
EnergyWise technology

Enhanced EtherSwitch Service Module, L2/L3 switching, 24 * 10/100/1000 GE ports, Enhanced POE, Cisco
EnergyWise technology

Cisco Voice/WAN Card VWIC3-2MFT-G703

2-Port Serial WAN Interface Card Cisco Router High-Speed WAN Interface card
Cisco 1900, 2900, 3900 Router EHWIC WAN Card EHWIC-1GE-SFP-CU

Four port 10/100/1000 Base-TX Gigabit Ethernet switch interface card for Cisco 1900 2900 3900 Routers
Internal Services Module (ISM) with Services Ready Engine

16-channel high-density voice DSP module

256MB to 1GB Compact Flash Upgrade for Cisco 1900,2900,3900

256MB to 2GB Compact Flash Upgrade for Cisco 1900,2900,3900

256MB to 512MB CF Upgrade for Cisco 1900,2900,3900 ISR

256MB to 4GB Compact Flash Upgrade for Cisco 1900,2900,3900

1GB USB Flash Token

Description


https://www.router-switch.com/c3900-spe100-k9-p-1558.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/sm-es3g-16-p-p-1203.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/sm-es3g-24-p-p-1199.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/vwic3-2mft-g703-p-2472.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/hwic-2t-p-1105.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/ehwic-1ge-sfp-cu-p-2468.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/ehwic-4esg-p-2460.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/ism-sre-300-k9-p-3190.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/pvdm3-16-p-1166.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/mem-cf-256u1gb-p-3187.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/mem-cf-256u2gb-p-3186.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/mem-cf-256u512mb-p-3188.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/mem-cf-256u4gb-p-5561.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/memusb-1024ft-p-3830.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf

L-FL-39-HSEC-K9= Cisco 3900 License L-FL-39-HSEC-K9 U.S. Export Restriction Compliance license for 3900 series

L-FL-39-SNA= Cisco 3900 Router License - FL-39-SNA= SNA E-Delivery License for Cisco 3925/3945 for Cisco 3900 Series
L-SL-39-APP-K9= Cisco Application Experience License ISR 3900 series - includes licenses for: AppX, DATA and WAASX.
L-SL-39-SEC-K9= Cisco 3900 License L-SL-39-SEC-K9 Security E-Delivery PAK for Cisco 3900 Series

L-SL-39-UC-K9= Cisco 3900 License L-SL-39-UC-K9 Unified Communication E-Delivery PAK for Cisco 3900 Series

Get more information
Do you have any question about the Cisco 3925/K9 router?

Contact us now via Live Chat or sales@router-switch.com.

Specification

CISCO3925/K9 Specification

General
Manufacturer Cisco Systems, Inc
xs;‘::rct“rer Part CISC03925/K9
Product Type Router
Form Factor Desktop - modular - 3U
Connectivity Technology | Wired
Data Link Protocol Ethernet, Fast Ethernet, Gigabit Ethernet
Capacity Cisco Unified Communications Manager Express sessions : 250 Cisco Unified SRST sessions : 730

Network / Transport

IPSec, PPPOE, L2TPv3
Protocol

OSPF, IS-IS, BGP, EIGRP, DVMRP, PIM-SM, IGMPv3, GRE, PIM-SSM, static IPv4 routing, static IPv6 routing, policy-
Routing Protocol based
routing (PBR)

Remote Management

Protocol SNMP, RMON

Encryption Algorithm SSL

Firewall protection, VPN support, MPLS support, Syslog support, content filtering, IPv6 support, Class-Based
Features Weighted Fair Queuing
(CBWFQ), Weighted Random Early Detection (WRED), Quality of Service (QoS), Dynamic Multipoint VPN (DMVPN)

Compliant Standards IEEE 802.3, IEEE 802.1Q, IEEE 802.1ah, IEEE 802.1ag
DRAM Memory 1 GB (installed) / 2 GB (max)
Flash Memory 256 MB (installed) / 8 GB (max)

LED Status Lights

Indicators Link activity, power

Connectivity Slots


https://www.router-switch.com/l-fl-39-hsec-k9-p-2523.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/l-fl-39-sna-p-5704.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/l-sl-39-app-k9-p-23240.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/l-sl-39-sec-k9-p-2508.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/l-sl-39-uc-k9-p-2509.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/contacts/?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf

3 x 10Base-T/100Base-TX/1000Base-T - RJ-45
Management : 1 x console - RJ-45
Management : 1 x console - mini-USB Type B
Serial : 1 x auxiliary - RJ-45

Hi-Speed USB : 2 x 4 PIN USB Type A

2 x SFP (mini-GBIC)

Router Interfaces

4 (4)x EHWIC
. 4 (4)xPVDM

f:;z:;smn Slots Total 2 (1) x CompactFlash Card

1 (1) x Expansion Slot

2 (2) x service module (SM)

Power Supply

Power Device Power supply - internal
Voltage Required AC 120/230V (47/63 Hz)

Dimensions / Weight / Miscellaneous
Dimensions (W x D x H) 18.74 x 17.24 x 5.24 in (47.6 x 43.8 x 13.3 cm)
Package Wight 61.3 Ibs (27.78 Kqg)
Weight 39 Ibs (17.7 kg)

CISPR 22 Class A, CISPR 24, EN55024, EN55022 Class A, EN50082-1, AS/NZS 60950-1, AS/NZ 3548 Class A,
Compliant Standards CAN/CSA-E60065-00, ICES- 003 Class A, CS-03, FCC CFR47 Part 15, EN300-386, UL 60950-1, IEC 60950-1,
EN 60950-1, CSA C22.2 No. 60065, BSMI CNS 13438

System Software

10S Software Included Cisco IOS IP Base

Download Resource

Support and Resources
™ Cisco Router 3900 Series Datasheet

™ Cisco ISR 4451-X vs. ISR 3900 vs. ISR 2900 vs. ISR 1900

Transition Guide

7 Guide to Upgrade Your ISR G1 and ISR G2 Routers to ISR 4000

Want to Buy

Why Router-switch.com

As a leading network hardware supplier, Router-switch.com focuses on original new ICT equipment of Cisco,
Huawei, HPE, Dell, Hikvision, Juniper, Fortinet, etc.

& A = GV 9

200+ 18,000+ $20,000,000 50%-98% 100%



https://www.router-switch.com/media/upload/product-pdf/cisco-3900-series-router-datasheet.pdf
https://www.router-switch.com/media/upload/product-pdf/cisco-isr4451-x-vs-isr3900-vs-isr2900-vs-isr1900.pdf
https://www.router-switch.com/media/upload/product-pdf/guide-to-upgrade-your-isr-g1-and-isr-g2-routers-to-isr-4000.pdf
https://www.router-switch.com/cisco3925-k9-p-291.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/cisco3925-k9-p-291.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/cisco.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/huawei.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/hpe-network.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/dell.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/hikvision.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/juniper-price.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf
https://www.router-switch.com/fortinet-price.html?utm_source=product_pdf&utm_medium=links&utm_campaign=pdf

Countries we Sold Customers Trusted Inventory Available Off Global List Price Safe Online Shopping

Contact Us

® Tel: +1-626-239-8066 (USA) +852-3050-1066 / +852-3174-6166
@ Fax: +852-3050-1066 (Hong Kong)
@® Email: sales@router-switch.com
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2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL
Certificado de ' Homologacao
(Intransferivel)
N, . -00548-10-01086
Validade: | ‘Indeterminada
Emissdo: ' "13/06/2013
Requerente: Fabricante:
CNPJ: 00.028.666/0001-58
CISCO DO BRASIL LTDA. CISCO SYSTEMS, INC.
170 WEST TASMAN DRIVE
N2

ESTADOS UNIDOS DA'AMERICA

Este documento homologa, nos, termos, da regulamentacdo de telecomunicagbes vigente, o Certificado de Conformidade n® NCC 6301/10, emitido. pelo
Associacao NCC Certificacoes do Brasil, Esta homologacédo é expedida em nome do solicitante aqui identificado e € valida somente para o produto a
seguir discriminado, cuja utilizacao deve observar as condicoes estabelecidas na regulamentacéo de telecomunicagoes.

Tipo - Categoria:
Equipamento para Interconexao de Redes - ll|

Modelo - Nome Comercial (s):
Cisco 3900 Series - (Cisco 3900 Series)

Caracteristicas técnicas basicas:

Médulos de interfaces disponiveis: E1 (120 Ohms), FXO e FXS.
Observagbes

Modelos disponiveis na série Cisco 3900 series: CISC03945/K9 V01, CISC03925/K9 V01, CISCO3925E/K9 e CISCO3945E/K9.

Outros modulos de interface e protocolos de'sinalizagao, especificados em documentos técnicos do. produto, ndo estdo cobertos por este
certificado, sendo, obrigatoria sua. certificacdo e homologacdo, caso venham a ser fornecidos ou utilizados.Este certificado substitui o de
mesmo numero emitido em 26/04/2010.

Constitui ‘obrigacao "do" fabricante ‘do ' produto  no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagao original.

As -informacoes, constantes deste certificado de homologacao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacdo e Numeracao
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CABO OPTICO CFOA-AS (ABNT),
I AUTOSUSTENTADO PARA VAO ATE
. 00

FBs)

SLECE LAY SEGLDEENT RTE I

Construcao ROHS Compliant
Dielétrico

Nucleo Seco ou Geleado

Tubos Loose
SM, MM e NZD

Descricédo Cabos optico dielétricos auto sustentados de 02 (duas) a 144 (cento e quarenta e quatro) fibras épticas
com revestimento em acrilato curado com UV, protegidas por tubo de protegéo preenchidos com geleia
(tubo loose) com nucleo resistente a penetragao de umidade e revestimento externo de material
termoplastico, sendo indicados para instalacoes aéreas em vaos com até 200m.

Aplicacao Ambiente de Externo
Instalacéo
Ambiente de Aéreo Auto-suportado
Operacéo

Normas

® ABNT NBR 14160 Cabo optico dielétrico aéreo auto-sustentado

® |TU-T Recomendacion G.652: "Characteristics of a single-mode opticl fibre and cable"

® |TU-T Recomendacion G.651: "Characteristics of a 50/125um multimode graded index optical
fibre cable"

® |TU-T Recomendacion G.655: "Characteristics of a non-zero dispersion-shifted single-mode
optical fibre and cable"

Certificagdes Anatel

Fibra Optica Monomodo (SM), Multimodo (MM)* ou Monomodo com Dispersao Nao Nula (NZD)**
* Disponivel apenas para cabos Geleados(AS-G)
** Disponivel apenas para cabos Secos (AS-S)

Caracteristicas Fibra Caracteristicas
Opticas Monomodo De acordo com especificacdo técnica 2000 (Anexo A)
Multimodo (OM1, OM2, OM3 e De acordo com especificagao técnica 1999 (Anexo B)
OM4)
NzZD De acordo com especificagao técnica 1902 (Anexo C)
Revestimento Fibras opticas revestidas em acrilato curado com UV.

Primario da Fibra

Este documento técnico é de autoria e propriedade exclusiva da Furukawa Electric LatAm S.
AF URu Knu_":. A. E vedada a sua reprodugao no todo ou em parte sem mencionar sua autoria, assim como 1/6

alteragéo de seu contelido ou contexto. Todas as especificagdes estédo sujeitas a alteracdes
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Identificacdo da Fibra

Identificagao das
Unidades Basicas

Unidade Basica

Elemento Central

Nucleo

Elemento de Tracdo

Formagao do Nucleo

Capa Interna

Capa Externa

Fibra Cor
01 Verde
02 Amarela
03 Branca
04 Azul
05 Vermelha
06 Violeta
07 Marrom
08 Rosa
09 Preta
10 Cinza
11 Laranja
12 Azul claro
Unidade Bésica Referéncia Caodigo de Cores
01 Piloto Verde
02 Direcional Amarelo
03 em diante Normal Branco ou Natural

As fibras opticas sdo agrupadas entre si de forma n&o aderente e protegidas por um tubo de material
termoplastico, preenchendo seu interior com um composto para evitar a penetracéo de umidade
proporcionando protegdo mecanica as fibras.

Elemento de material dieléctrico posicionado no centro do nucleo para prevenir os esforgos de contragdo
do cabo. Como membro central se emprega um elemento em FRP (Fiber Reinforced Plastic).

As unidades basicas serao trangados ao redor do membro central para formar o nucleo do cabo. O
nucleo deve ser protegido por um composto de geléia (nucleo geleado) ou materias hidro-expansiveis
(nucleo seco) para prevenir a entrada de umidade. Se necessario, poderao ser usados tubos de material
termoplastico para manter o nucleo cilindrico.

Fibras dielétricas de aramidas aplicadas sobre o nicleo do cabo ou sobre a capa interna, quando existir, para fornecer ao
cabo resisténcia contra os esforgcos de tracdo, de modo que este tenha o desempenho previsto nesta norma.

Quantidade de fibras 6pticas

Quantidade de Tubos de

Numero de fibras por Tubo de

no cabo Protecéo Protecéo
02a12 01a06 02

18 a 36 03 a 06 06

48 a 144 04 a12 12

Para cabos de nucleo geleados sera aplicada uma capa interna de material termoplastico. Devera conter
um cordao de rasgamento (RIP CORD) sob a capa interna.
Para cabos de nucleo seco a capa interna sera opcional.

Camada de material termoplastico resistente a intempéries e a luz solar na cor preta (NR). Quando
solicitado pode ser do tipo Retardante a Chamas (RC). Devera conter um cordao de rasgamento (RIP

CORD) sob a capa externa.

AF URUKAWA
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Caracteristicas
Fisicas
CABOS AEREOS AUTOSSUPORTADOS COM NUCLEO SECO

Quantidade Massa nominal (kg/km) Massa nominal (kg/km) Massa nominal (kg/kmr
total de vao maximo 80m - AS80-S vao maximo 120m - AS120-S vao maximo 200m — AS2
fibras Revestimento Revestimento Revestimento Revestimento Revestimento Revestir
oOpticas externo NR externo RC externo NR externo RC externo NR externc
2a12 81 91 83 94 86 99
18 a 36 98 105 97 106 106 11
48 123 130 123 130 130 13¢
72 124 132 126 134 131 13¢
96 143 163 145 165 147 167
120 176 198 179 200 188 21(
144 234 260 234 260 242 267

CABOS AEREOS AUTOSSUPORTADOS COM NUCLEO GELEADO
Quantidade Massa nominal (kg/km) Massa nominal (kg/km) Massa nominal (kg/km
total de vao maximo 80m - AS80-G vao maximo 120m — AS120-G vao maximo 200m — AS2!
fibras Revestimento Revestimento Revestimento Revestimento Revestimento Revestir
oOpticas externo NR externo RC externo NR externo RC externo NR externc
2a12 100 112 100 112 106 11¢
18 a 36 100 112 100 112 109 11¢
48a72 128 142 133 147 141 15¢4
96 175 185 172 188 188 194
120 207 224 210 229 222 237
144 260 276 260 281 269 291
Cargade ‘ Fluéncia ‘ Raio Minimo de Curvature

Este documento técnico é de autoria e propriedade exclusiva da Furukawa Electric LatAm S.
AF URu KF“.I.":. A E veijada asua repr?dugéo no todo ou em parte sem.rﬁenciionar S}Ia agtgria, assim co~mo 3/6
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AF URUKALWA

Forca de Tragdo sem Acréscimo de Compresséo projetada (mm)
Atenuacdo (N) (N) apos
Véao (m) Carga Maxima de Operacéo 20 anos Durante Apobs
de instalacéo instala
instalagéo
(%)
80 1,5 x Peso do cabo /km 1 x Peso do Maxima 20 x 10 x
120 2 x Peso do cabo /km cabo /km 0,2 Diametro Diametr
200 3 x Peso do cabo /km (Minimo Externo do Externo
1000) Cabo Cabo
Temperatura de -10°Cab0°C
instalacao
Temperatura de -20°Ca65°C
armazenamento
Temperatura de -20°Ca65°C
operacgao

Dimensionais

CABOS AEREOS AUTOSSUPORTADOS COM NUCLEO SECO

Quantidade total de Diametro externo Diametro externo Diametro externo
fibras dpticas (mm) (mm) (mm)
vao maximo 80m - vao maximo 120m - vao maximo 200m -
AS80-S AS120-S AS200-S
2a12 9.3+0,2 9.3+0,2 9.3+0,2
18 a 36 9.3+0,2 9.3+0,2 9.3+0,2
48 a 60 9.5+0,2 95+0,2 10.7+£0,2

Este documento técnico é de autoria e propriedade exclusiva da Furukawa Electric LatAm S.

AF URu Knu_":. A. E vedada a sua reprodugao no todo ou em parte sem mencionar sua autoria, assim como 4/6
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72 9.8+0,2 9.8+0,2 10.7 £ 0,2
96 14.0£0,2 14.0+ 0,2 14.7+0,2
120 15.8£0,2 16.0 £ 0,2 16.4 +0,2
144 18.2+0,2 18.2+0,2 18.8 +0,2

CABOS AEREOS AUTOSSUPORTADOS COM NUCLEO GELEADO

Quantidade total de Diametro externo Diametro externo Diametro externo
fibras dpticas (mm) (mm) (mm)
vao maximo 80m - vao maximo 120m - vao maximo 200m -
AS80-G AS120-G AS200-G
2a12 9.9+0,2 99+0,2 10.8+0,2
18 a 36 10.6 £ 0,2 10.6 £0,2 10.9+0,2
48a72 11.7+0,2 11.7+0,2 12.0+0,2
96 14.8+ 0,2 14.8 £ 0,2 15.6 £ 0,2
120 16.4+ 0,2 16.4+ 0,2 17.2+0,2
144 18.2+ 0,2 18.4+0,2 19.0+0,2
Gravacao FURUKAWA CFOA-x-ASz-w yF v k més/ano "Nome do Cliente” ANATEL n° do certificado (**)
LOTE nL"
Onde:
x = tipo da fibra
SM (fibra monomodo)
MM (fibra multimodo)
NZD (fibra monomodo com dispersdo nao nula)
z = Vao (80, 120 ou 200)
w = Preenchimento do nucleo (S ou G)
y = numero de fibras
v = Denominacgao extra para fibras especiais
G-652D = para fibras SM G.652.D
(50) = para fibras multimodo - 50um
(62.5) = para fibras multimodo - 62.5um
(50) OM3 = para fibras MM50 OM3
(50) OM4 = para fibras MM50 OM4
k = Denominagao para material de capa
RC: retardante a chama
NR: n&o retardante
més/ano = data de fabricacdo (MM/AAAA)
"Nome do Cliente" = quando solicitado no Pedido de Compra*
*Sob consulta prévia para analise de viabilidade
n° do certificado = numero da certificagdo ANATEL para o respectivo produto
(**) = marcacao sequencial métrica xxxxxx m
nL = ndmero do lote
Estg documento técnico é de autoria e propriedade exclusiva da Furukawa Electric LatAm S.
2\ FURUKAWA teragio e sau coneid s conento. Todss as especifcagdes sed sfes  ateagton. /0
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CABOS MISTOS:
Obrigatoriamente adotam a seguinte ordenagéo de distribuicdo conforme tipo de fibra dptica:
As primeiras unidades basicas serao compostas por fibras tipo NZD.

As demais unidades basicas serdo compostas por fibras SM.
Ex. FURUKAWA CFOA-NZD/SM AS200-G 36F (24F NZD+12F SM) RC

Tubos 1 a 4: fibras NZD
Tubos 5 a 6: fibras SM

Tipo de Embalagem Bobina de madeira

Comprimento Padrao Comprimento nominal por bobina: 4000m

Sobre o valor nominal de cada lance é permitida uma tolerancia de até + 1% sobre o comprimento do
lance

Observacoes Demais caracteristicas conforme ABNT NBR 14160. Utilize somente acessorios pré-formados na
ancoragem dos cabos cobertos por esta proposta. A Furukawa ndo recomenda outros tipos de
acessorios para este fim. Para maiores informacgdes, favor contactar a Furukawa.

Caodificacdo
Este documento técnico é de autoria e propriedade exclusiva da Furukawa Electric LatAm S.
AF URU Kn u_":. A. E vedada a sua reprodugao no todo ou em parte sem mencionar sua autoria, assim como 6/6
alteragéo de seu contelido ou contexto. Todas as especificagdes estédo sujeitas a alteracdes
= ELECTRIC

sem aviso prévio.


https://www.furukawalatam.com/pt-br/produtos-pdf/=a0A6100000blnf8EAA

REPUBLICA FEDERATIVA DO BRASIL )
AGENCIA NACIONAL DE TELECOMUNICAGOES
ANATEL

Certificado de Homologacéo
(Intransferivel)

N° 1626-06-0256
Validade: Indeterminada
Emissdo: 13/07/2007

Fabricante:

FURUKAWA INDUSTRIAL S/A PRODUTOS ELETRICOS
RUA HASDRUBAL BELLEGARD 820 CIDADE INDUSTRIAL
81460-120 - CURITIBA - PR

Este documento homologa, nos termos do Regulamento para Certificagdo e Homologacdo de Produtos para Telecomunicagoes,
aprovado pela Resolugdo Anatel n° 242, de 30 de novembro de 2000, o Certificado de Conformidade n° 0844 , emitido pelo OCD -
Fundagdo CPqD. Esta homologagdo é expedida em nome do fabricante aqui identificado e é valida somente para o produto a seguir
discriminado, cuja utilizagao deve observar as condi¢des estabelecidas na regulamentacao do servigo ou aplica¢éo a que se destina.

Tipo:
Cabo de Fibras Opticas - Categoria lll

Modelo(s):

CFOA-SM-ASU-120-S 2 a 12F RC
CFOA-SM-ASU-120-S 2 a 12F NR

Servigo/Aplicagao:
Servico Telefénico Fixo Comutado - STFC

Caracteristicas técnicas basicas:

Cabo optico tipo “loose” para aplicagdo aérea em véos de até 120m, com capacidade de até 12 fibras 6pticas monomodo de
fabricacéo propria, testado nos comprimentos de onda de 1310nm e 1550nm e agrupadas em uma unidade bésica, nicleo seco e
revestimento normal (NR) ou retardante a chama (RC)

Observagoes:

Este certificado substitui o de mesmo numero emitido-em 09/02/2007.
O produto podera ser comercializado com o nome fantasia CFOA-SM-AS120-RA.

Constitui obrigacdo do fabricante do produto no Brasil-providenciar a identificagdo do produto homologado, nos termos do art. 39 do
Regulamento anexo a Resolugdo Anatel n® 242, em todas.as unidades comercializadas, antes de sua efetiva distribuicdo ao mercado,
assim como observar e manter as caracteristicas técnicas que fundamentaram a certificagdo original.

As informagBes constantes deste certificado de homologacdo podem ser confirmadas no SGCH - Sistema de Gestdo de
Certificagcdo e Homologagéo, disponivel no portal da Anatel. (www.anatel.gov.br).

Maximiliano Salvadori Martinhdo
Gerente Geral de Certificagdo e
Engenharia do Espectro




2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL
Certificado de ' Homologacao
(Intransferivel)
N® 01535-17-08867
Validade: | ‘Indeterminada
Emissdo: ' *20/04/2017
Requerente: Fabricante:
CNPJ: 23.664.260/0001-67
FORTINET NETWORK SECURITY BRASIL LTDA FORTINET, INC.
899 KIFER'ROAD
N2

ESTADOS UNIDOS DA AMERICA

Este documento homologa, nos termos da regulamentagdo de telecomunicagoes vigente, o Certificado de Conformidade n® 5493, emitido pelo FUNDACAO
CENTRO DE PESQUISA E DESENVOLVIMENTO DE TELECOMUNICACOES- CPQD.. Esta homologacdo é expedida em nome, do-solicitante aqui
identificado, e /& valida-somente para o produto a seguir discriminado, cuja utilizacdo deve observar as. condigdes estabelecidas na.regulamentacdo de
telecomunicagdes.

Tipo - Categoria:
Equipamento de Rede de Dados - 1l

Modelo - Nome Comercial (s):
FG-30E - (FORTIGATE-30E)

Caracteristicas 'téchicas basicas:

Equipamento. utilizado em redes Ethernet.
Observacoes

Este produto destina-se ao uso profissional, manuseado por pessoal devidamente qualificado, nao sendo destinado ao uso do publico em geral
para acesso a servico de telecomunicacoes de interesse coletivo.

Modulos de interface e protocolos de sinalizacao, especificados em documentos tecnhicos do produto, nao estao cobertos por este certificado,
sendo obrigatoria sua certificacao e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigagéo  do' fabricante ‘do ' produto no ‘Brasil 'providenciar ‘a’ identificacdo do " ‘produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagdo original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificagao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacdo e Numeracao
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Secure SD-WAN
Next Generation Firewall
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The FortiWiFi 30E series provides an application-centric, scalable and secure SD-WAN

solution in a compact fanless desktop form factor for enterprise branch offices and mid-sized
businesses. Protects against cyber threats with system-on-a-chip acceleration and industry-
leading secure SD-WAN in a simple, affordable, and easy to deploy solution. Fortinet’s Security-
Driven Networking approach provides tight integration of the network to the new generation of
security.

Firewall

950 Mbps

Security
= |dentifies thousands of applications inside network traffic
for deep inspection and granular policy enforcement

= Protects against malware, exploits, and malicious
websites in both encrypted and non-encrypted traffic

= Prevent and detect against known and unknown attacks
using continuous threat intelligence from Al-powered
FortiGuard Labs security services

Performance

= Delivers industry’s best threat protection performance and
ultra-low latency using purpose-built security processor
(SPU) technology

= Provides industry-leading performance and protection for
SSL encrypted traffic

Certification
= |ndependently tested and validated for best-in-class
security effectiveness and performance

® Received unparalleled third-party certifications from NSS
Labs

IPS
300 Mbps

NGFW

200 Mbps 150 Mbps

Threat Protection

Networking

= Delivers advanced networking capabilities that seamlessly
integrate with advanced layer 7 security and virtual
domains (VDOMs) to offer extensive deployment
flexibility, multi-tenancy and effective utilization of
resources

= Delivers high-density, flexible combination of various
high-speed interfaces to enable best TCO for customers
for data center and WAN deployments

Management

= |ncludes a management console that is effective, simple
to use, and provides comprehensive network automation
and visibility

= Provides Zero Touch Integration with Fortinet's Security
Fabric’s Single Pane of Glass Management

= Predefined compliance checklist analyzes the deployment
and highlights best practices to improve overall security
posture

Security Fabric

= Enables Fortinet and Fabric-ready partners’ products
to provide broader visibility, integrated end-to-end
detection, threat intelligence sharing, and automated
remediation

Interfaces

Multiple GE RJ45 | WiFi variants
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\E; Next Generation Firewall (NGFW)

= Reduce the complexity and maximize your ROl by
integrating threat protection security capabilities into
a single high-performance network security appliance,
powered by Fortinet’s Security Processing Unit (SPU)

Full visibility into users, devices, applications across
the entire attack surface and consistent security palicy
enforcement irrespective of asset location

= Protect against network exploitable vulnerabilities
with industry-validated |IPS that offers low latency and
optimized network performance

= Automatically block threats on decrypted traffic using the
Industry’'s highest SSL inspection performance, including
the latest TLS 1.3 standard with mandated ciphers

= Proactively block newly discovered sophisticated
attacks in real-time with Al-powered FortiGuard Labs
and advanced threat protection services included in the
Fortinet Security Fabric

Gip > <

FortiGate Cloud

= Cloud Device Management

= Cloud Analytics-powerad
Security and Log Managemant

= Cloud Sandboxing

] Office 365

SMALL
OFFICE

FortiGate
NGFW

FortiClient
Endpaint Protection

Small Office Deployment
(NGFW)

——,

/= Ea'\'x
'l,_\-;grg%,.r Secure SD-WAN

Consistent business application performance with
accurate detection, dynamic WAN path steering on any
best-performing WAN transport

Accelerated Multi-cloud access for faster SaaS adoption
with cloud-on-ramp

Self-healing networks with WAN edge high availability,
sub-second traffic switchover-based and real-time
bandwidth compute-based traffic steering

Automated Overlay tunnels provides encryption and
abstracts physical hybrid WAN making it simple to manage.

Simplified and intuitive workflow with SD-WAN
Orchestrator for management and zero touch deployment

Enhanced analytics both real-time and historical provides
visibility into network performance and identify anomalies

Strong security posture with next generation firewall and
real- time threat protection

SD-WAN Orchestrator

Centralized Provisioning &

Automated Overlay Management
FortiSwitch
Secure Access

ENTERRISE
BRANCH

¥ FortiGate
Securs SD-WAN

/_\ Azure

aws

Enterprise Branch Deployment
(Secure SD-WAN)
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Interfaces
1. USB Port

2. ConsolePOrt .

Install in Minutes with FortiExplorer

The FortiExplorer wizard enables easy setup and
configuration coupled with easy-to-follow instructions.
FortiExplorer runs on popular iOS devices. Using FortiExplorer
is as simple as starting the application and connecting to the
appropriate USB port on the FortiGate. By using FortiExplorer,
you can be up and running and protected in minutes.

Wireless and 3G/4G WAN Extensions

The FortiGate supports external 3G/4G modems that allow
additional or redundant WAN connectivity for maximum
reliability. The FortiGate can also operate as a wireless access
point controller to further extend wireless capabilities.

© 4]

Hardware Features

| Desktop | I a/b/g/n |

Compact and Reliable Form Factor

Designed for small environments, you can simply place the
FortiWiFi 30E on a desktop. It is small, lightweight yet highly
reliable with superior MTBF (Mean Time Between Failure),
minimizing the chance of a network disruption.

Superior Wireless Coverage

A built-in dual-band, dual-stream access point with internal
antennas is integrated on the FortiwiFi 30E and provides
speedy 802.11n coverage on 2.4 GHz or 5 GHz bands. The
dual-band chipset addresses the PCI-DSS compliance
requirement for rogue AP wireless scanning, providing
maximum protection for regulated environments.
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FORTINET SECURITY FABRIC

Security Fabric

The Security Fabric is the cybersecurity platform that
enables digital innovations. It delivers broad visibility of the
entire attack surface to better manage risk. Its unified and
integrated solution reduces the complexity of supporting
multiple-point products, while automated workflows increase
operational speeds and reduce response times across the
Fortinet deployment ecosystem. The Fortinet Security Fabric
overs the following key areas under a single management
center:

= Security-Driven Networking that secures, accelerates,
and unifies the network and user experience

= Zero Trust Network Access that identifies and secures
users and devices in real-time, on and off of the network

= Dynamic Cloud Security that protects and controls cloud
infrastructures and applications

= Al-Driven Security Operations that automatically
prevents, detects, isolates, and responds to cyber threats

FortiOS

FortiGates are the foundation of the Fortinet Security Fabric
— the core is FortiOS. All security and networking capabilities
across the entire FortiGate platform are controlled with one
intuitive operating system. FortiOS reduces complexity, costs,
and response times by truly consolidating next-generation
security products and services into one platform.

= A truly consolidated platform with a single OS and pane-
of-glass for across the entire digital attack surface

= [ndustry-leading protection: NSS Labs Recommended,
VB100, AV Comparatives, and ICSA validated security and
performance

= |everage the latest technologies such as deception-based
security

Services

FortiGuard™ Security Services

FortiGuard Labs offer real-time intelligence on the threat
landscape, delivering comprehensive security updates across
the full range of Fortinet’s solutions. Comprised of security
threat researchers, engineers, and forensic specialists, the
team collaborates with the world’s leading threat monitoring
organizations and other network and security vendors, as well
as law enforcement agencies.

= Control thousands of applications, block the latest exploits,
and filter web traffic based on millions of real-time URL
ratings in addition to true TLS 1.3 support

= Automatically prevent, detect, and mitigate advanced
attacks within minutes with an integrated Al-driven
security and advanced threat protection

= |mprove and unify the user experience with innovative
SD-WAN capabilities with the ability to detect, contain, and
isolate threats with automated segmentation

= Utilize SPU hardware acceleration to boost network
security performance

FortiCare™ Support Services

Our FortiCare customer support team provides global
technical support for all Fortinet products. With support staff
in the Americas, Europe, Middie East, and Asia, FortiCare
offers services to meet the needs of enterprises of all sizes.

M For more information, please refer to
forti.net/fortiguard and forti.net/forticare
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SPECIFICATIONS

FORTIWIFI 30E FORTIWIFI 30E

Hardware Specifications Dimensions and Power
GE RJ45 Switch Ports 4 Height x Width x Length (inches) 161 = B.27 = 5.24
GE RJ45 WAN Port 1 Height x Width x Length (mm) M x210%133
USB Port 1 Weight 12(}%[1? Ilbs
911 kg)
Console (RJ45) 1
.................................................................................................................................. Form Factor Deskto
Wireless Interface S L L T T T p
Input Rati 12Vdc, 24
System Performance — Enterprise Traffic Mix o N Tt e
Power Required Powered by External DC Fower Adapter,
IPS Throughput* 300Mbps 100-240V AC, 50/60 Hz
SNCEWTHIOUNBURAS. s ZOOMBEE. . e Maximum Current 100V / 0.64, 240V | 0.4A
Threat Protection Throughput ** 150 Mops Power Consumption (Average / Maximum) 18/19W
System Performance Heat Dissipation 66 BTU/R
Firewall Throughput 950 Mbps ) Operating Environment
Firewall Latency (64 byte UDP packets) 130 ps Operating Temperature 32-104°F (0-40°C)
Firewail Throughput {Packets Pef Second) 180 Kpps Storsge TEMpRTINAE. e SRPIRREA SRR o e
) Concurrent Sessions (TCP) 900,000 Humidity 10-80% non-condensing
New Sessions/Second (TCP) 15,000 Noise Level Fan-less O dBA ______________________
Firewall Policies 5,000 Operating Altitude Up to 7,400 ft (2,250 m)
IPsec VPN Throughput (512 byte) ' 75 Mbps Compliance
JGateway-to-Gateway IPsee VBN TURRBIS: s sasis 200 Regulatory Compliance FCC, ICES, GE, RCM, VCCl,
Client-to-Gateway IPsec VPN Tunnels 20 BoMI, ULJeUt 08
SSL-VPN Throughput 35 Mbps Certifications
Concurrent SSL-VPN Users 100 ICSA Labs: Firewall, IPsec, IPS, Antivirus,
(Recc led Maximum, Tunnel Mode) S5L-WPN
SSL Inspection Throughput 125 Mbps Radio Specifications
(IPS, avg. HTTPS) ?
MIMO 2x32
ssL Inspectinn CPS {lPS, avg. H-I—I—Psla 120
----------------------------------------- Maximum Wi-Fi Speeds 300 Mbps
55L Inspection Concurrent Session 45,000 ‘
(IPS, avg. HTTPS) 3 ~ Maximum Tx Power 21dBm
Application Control Throughput 400 Mbps Antenna Gain 2dBi@5 GHz
(HTTPBAK) 2 24dBi@24GHz
C.

850 Mbps

Virtual Domains (Default / Maxi _! 5/5
Maximum Number of FortiSwitch g
Supported

Maximum Number of FortiAPs 212
(Total / Tunnel Mode) )

Maximum Number of FortiTokens 500

High Availability Configurations Active/Active, Active/Passive, Clustering

MNote: All performance values are “up to” and vary depending en system configuration.

1. IPsec VPN performance test uses AES256-SHA256.

2. 1PS (Enterprise Mix), Application Control, NGFW and Threat Protection are measured with
Legging enabled.

3. SS5L Inspection performance values use an average of HTTPS sesslons of different cipher
suites,

4. NGFW performance is measured with Firewall, IPS and Application Control enabled.
5. Threat Protection performance is measured with Firewal, IPS, Application Control and
Malware Protection enabled.




DATA SHEET | FortiWiFi® 30E

ORDERING INFORMATION

Product SKU Description
FortiWiFi 30E FWF-30E 5x GE RJ45 ports (Including 1x WAN port, dx Switch ports), Wireless (802 Ma/bfa/n)
Optional Accessory

SP-RACKTRAY-02 Rack mount tray for supported products.

BUNDLES

5 @5 : Bundles 360 Enterprise i Threat

&V Protection Protection Protection
‘v FortiCare ASE! 24x7 247 24x7
FortiGuard App Control Service . . . .
-

FortiGuard FortiGuard IPS Service i g : -

Bundile FortiGuard Advanced Malware Protection (AMP) — Antivirus, Mobile . . . .
Malware, Botnet, CDR, Virus Outbreak Protection and FortiSandbox

FortiGuard Labs delivers _Cloud Servi I .

a number of security FortiGuard Web Filtering Service - . -

intelligence services to

augment the FortiGate FortiGuard Antispam Service . - -

firewall IplathI‘lfT‘I: You FortiGuard Security Rating Servic: . .
;?gtggﬁ g‘ %gg?éﬁii;hse of __f_t:\rtiG uard Industrial Service . Bcorrne s s s e
your FortiGate with one of - FortiCASBSaas-onlyServiee s e ——————————
these FortiGuard Bundles. FortiCanverter Service i
SDWAN Cloud Assisted Monitoring® e
SD-WAN Overlay Con-trol-bar VPN Service 2 - o s —
FortiAnaIyzer-éI;ud 2 .

FortiManager Cloud ? .

1. 24=7 plus Advanced Services Ticket Handling 2. Available when running Fortios 6.2

FE:: HTI nEt www.fortinet.com

Copyrght & F021 Fortinel, Inc. Al rights ressrved, Fortinet®, FortiGate®, FortiCars® and FodtiGuard®, and certam nther marks are registered trademarks of Fortingt, lnc., and:other Fortnet mames nerein may also be regstensd andior common law trademanks of Fortinet, All other product
ance-and oihas matrics contaned Nersin were attaned i nterms) a0 12215 under weal conditions, and aclual performance and other resuts may vary. Network varleties, diffsient networs envmnments and other
ooncitions may affect parformance resutts, Mothng nerein reoresents any bincng comavtment by Fortingt, and Fortnet disciaims all warranties, whather express of impSed, axceot 1o 1he extent Forbnat enters a binding o contract, sgned oy Fortinets Generat Cots
that expressy warmants inat ine identified product will perorm acconding to certan expressly-identified performance metnos and, in such event, any the specific perfarmance metrcs expressly identified in such binding witten contract shad be Dnding on Fordinet, Fora
suCh warranty wit e fmied to performancs i ine same deal condtons as m Fortinet s infermal lab tests. Fortinat diszaims in ful-any coverants, repesentations, and guarantess purswant hersto, whather express or imglied. Fortinat resenves the right to crange, moddy, transfer, or otherwise
reyize this pubbeation winoul notice -and the most cusrent vession of the publication snall be spplicabis,

O COMpany names may be trademarks of thair respective ownars. P

e clanty, any

FGPWF-30E-DAT-R34-20210713
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FortiGate® FortiWiFi 40F Series  ...cocuionrroma E

FG-40F and FWF-40F Secure SD-WAN
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FortiGate 40F

The FortiGate/FortiWiFi 40F series provides a fast and secure SD-WAN solution in a compact
fanless desktop form factor for enterprise branch offices and mid-sized businesses. Protects
against cyber threats with system-on-a-chip acceleration and industry-leading secure SD-
WAN in a simple, affordable, and easy to deploy solution. Fortinet’s Security-Driven Networking
approach provides tight integration of the network to the new generation of security.

Security Networking

= |dentifies thousands of applications inside network traffic = Delivers advanced networking capabilities that seamlessly
for deep inspection and granular policy enforcement integrate with advanced layer 7 security and virtual

= Protects against malware, exploits, and malicious domains (VDOMs) to offer extensive deployment
websites in both encrypted and non-encrypted traffic flexibility, multi-tenancy and effective utilization of

. resources

= Prevent and detect against known and unknown attacks ) i . . o i
using continuous threat intelligence from Al-powered = Delivers high-density, flexible combination of various
FortiGuard Labs security services high-speed interfaces to enable best TCO for customers

for data center and WAN deployments
Performance

= Delivers industry’s best threat protection performance and ~ Management
n

ultra-low latency using purpose-built security processor Includes a management console that is effective, simple
(SPU) technology to use, and provides comprehensive network automation
= Provides industry-leading performance and protection for and YISIbmty ) ) ) )

SSL encrypted traffic = Provides Zero Touch Integration with Fortinet’s Security

Fabric’s Single Pane of Glass Management

Certification = Predefined compliance checklist analyzes the deployment

= Independently tested and validated for best-in-class and highlights best practices to improve overall security
security effectiveness and performance posture

m Received unparalleled third-party certifications from NSS Security Fabric

Labs = Enables Fortinet and Fabric-ready partners’ products
to provide broader visibility, integrated end-to-end
detection, threat intelligence sharing, and automated
remediation

Firewall IPS NGFW Threat Protection Interfaces

5 Gbps 1 Gbps 800 Mbps 600 Mbps Multiple GE RJ45 | WiFi variants
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S Next Generation
Firewall (NGFW)

= Reduce the complexity and maximize your ROl by
integrating threat protection security capabilities into
a single high-performance network security appliance,
powered by Fortinet's Security Processing Unit (SPU)

= Full visibility into users, devices, and applications across
the entire attack surface, and consistent security policy
enforcement irrespective of asset location

= Protect against network exploitable vulnerabilities
with industry-validated IPS that offers low latency and
optimized network performance

= Automatically block threats on decrypted traffic using the
industry’s highest SSL inspection performance, including
the latest TLS 1.3 standard with mandated ciphers

= Proactively block newly discovered sophisticated
attacks in real-time with Al-powered FortiGuard Labs
and advanced threat protection services included in the
Fortinet Security Fabric

Gip g

EI Office 365 FortiGate Cloud

<  Cloud Device Management
 Cloud Analytics-powered
Security and Log Management
 Cloud Sandboxing
V4

/_\Azure \\ ] ///
ans % E‘
. \/-’ . ‘
7" S
= SMALL
FortiGate <’ \‘\\ OFFICE

NGFW ~
S
s 4.
&<
> FortiClient
& Endpoint Protection

Small Office Deployment
(NGFW)

] Office 365

«ts | Secure SD-WAN

Consistent business application performance with accurate
detection and dynamic WAN path steering on any best-
performing WAN transport

Accelerated Multi-cloud access for faster SaaS adoption
with cloud-on-ramp

Self-healing networks with WAN edge high availability, sub-
second traffic switchover-based and real-time bandwidth
compute-based traffic steering

Automated Overlay tunnels provides encryption and
abstracts physical hybrid WAN making it simple to manage

Simplified and intuitive workflow with FortiManger for
management and zero touch deployment

Enhanced analytics both real-time and historical provides
visibility into network performance and identify anomalies

Strong security posture with next generation firewall and
real- time threat protection

FortiManager /
Centralized Provisioning &
Automated Overlay Management !

FortiSwitch
Secure Access
\Q ENTERPRISE
/ FortiAP ,

Secure Access

FortiAnalyzer
Analytics-powered
Security & Log
Management

M FortiGate
Secure SD-WAN

L 4
Enterprise Branch Deployment
(Secure SD-WAN)

awg /S Azure
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HARDWARE

FortiGate/FortiWiFi 40F Series
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Interfaces

FORENEREICEP

Tx USB Port

1x Console Port

1x GE RJ45 WAN Port

1x GE RJ45 FortiLink Port

3x GE RJ45 Ethernet Ports

Powered by Purpose-built
Secure SD-WAN ASIC SOC4

Combines a RISC-based CPU with
Fortinet’s proprietary Security
Processing Unit (SPU) content and network
processors for unmatched performance

Delivers industry’s fastest application identification
and steering for efficient business operations

Accelerates IPsec VPN performance for best user
experience on direct internet access

Enables the best of breed NGFW Security and Deep
SSL inspection with high performance

Extends security to access layer to enable SD-
Branch transformation with accelerated and
integrated switch and access point connectivity

Hardware Features

‘ S0C4 \ ‘Desktop\ L;g’%;\

3G/4G WAN Connectivity

The FortiGate 40F Series includes a USB port that allows
you to plug in a compatible third-party 3G/4G USB modem,
providing additional WAN connectivity or a redundant link for
maximum reliability.

Compact and Reliable Form Factor

Designed for small environments, you can place it on a
desktop or wall-mount it. It is small, lightweight, yet highly
reliable with a superior MTBF (Mean Time Between Failure),
minimizing the chance of a network disruption.

Secure Access Layer

FortiLink protocol enables you to converge security and

the network access by integrating the FortiSwitch into the
FortiGate as a logical extension of the NGFW. These FortilLink
enabled ports can be reconfigured as regular ports as
needed.
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FORTINET SECURITY FABRIC

Security Fabric

The industry’s highest-performing cybersecurity platform,
powered by FortiOS, with a rich ecosystem designed to
span the extended digital attack surface, delivering fully
automated, self-healing network security.

= Broad: Coordinated detection and enforcement across the
entire digital attack surface and lifecycle with converged
networking and security across edges, clouds, endpoints
and users

= Integrated: Integrated and unified security, operation,
and performance across different technologies, location,
deployment options, and the richest Ecosystem

= Automated: Context aware, self-healing network &
security posture leveraging cloud-scale and advanced Al
to automatically deliver near-real-time, user-to-application
coordinated protection across the Fabric

The Fabric empowers organizations of any size to secure and
simplify their hybrid infrastructure on the journey to digital

innovation.
FortiOS™

Operating System

FortiOS, Fortinet’s leading operating system enable the
convergence of high performing networking and security
across the Fortinet Security Fabric delivering consistent and
context-aware security posture across network endpoint, and
clouds. The organically built best of breed capabilities and
unified approach allows organizations to run their businesses
without compromising performance or protection, supports
seamless scalability, and simplifies innovation consumption.

SERVICES
FortiGuard™
Security Services

FortiGuard Labs offers real-time intelligence on the threat
landscape, delivering comprehensive security updates across
the full range of Fortinet’s solutions. Comprised of security
threat researchers, engineers, and forensic specialists, the
team collaborates with the world’s leading threat monitoring
organizations and other network and security vendors, as well
as law enforcement agencies.

Fabric Management Fabric Security
Center @ Operations

Adaptive Cloud
Security

ZeroTrust
Access

Security-Driven Open
Networking * Ecosystem

FortiGuard . -
Threat Intelligence N

The release of FortiOS 7 dramatically expands the Fortinet
Security Fabric’s ability to deliver consistent security across
hybrid deployment models consisting on appliances, software
and As-a-Service with SASE, ZTNA and other emerging
cybersecurity solutions.

FortiCare™
Services

Fortinet is dedicated to helping our customers succeed, and
every year FortiCare services help thousands of organizations
get the most from their Fortinet Security Fabric solution. We
have more than 1000 experts to help accelerate technology
implementation, provide reliable assistance through advanced
support, and offer proactive care to maximize security and
performance of Fortinet deployments.



DATA SHEET | FortiGate® FortiWiFi 40F Series

SPECIFICATIONS

Interfaces and Modules Dimensions and Power
Hardware Accelerated GE RJ45 WAN / 1 Height x Width x Length (inches) 15%x85x6.3
DMZ Ports A )

Height x Width x Length (mm) 38.5 x 216 x 160
Hardware Accelerated GE RJ45 3 .
Internal Ports Weight 2.2 1bs (1kg)
Hardware Accelerated GE RJ45 1 Form Factor Desktop
FortiLink Ports (Default) (supports EIA/non-EIA standards)
Hardware Accelerated GE RJ45 0 Input Rating 12vdc, 3A
PoE/+ Ports Power Required Powered by External DC Power Adapter,
Wireless Interface 0 Single Radio 100-240V AC, 50/60 Hz

(2.4GHz/5GHz) Power Consumption 13.4W /154 W 146 W /166 W
80211 (Average / Maximum)
/alb/g/n/ac-W2

Current (Maximum) 100V AC / 0.2A, 240V AC / 0.1A
USB Ports 1

Heat Dissipation 52.55 BTU/h 56.64 BTU/h
Console Port (RJ45) 1

Redundant Power Supplies
Onboard Storage 0
Included Transceivers 0 Operating Environment and Certifications
System Performance — Enterprise Traffic Mix Operating Temperature 32-104°F (0-40°C)
IPS Throughput 2 1Gbps Storage Temperature -31-158°F (-35-70°C)
NGFW Throughput 24 800 Mbps Humidity 10-90% non-condensing
Threat Protection Throughput 5 600 Mbps Noise Level Fanless 0 dBA

i Operating Altitude Up to 7400 ft (2250 m)
System Performance and Capacity
. Compliance FCC, ICES, CE, RCM, VCClI,

IPv4 Firewall Throughput 5/5/5Gbps BSMI, UL/cUL, CB
(1518 / 512 / 64 byte, UDP) ! !

N Certifications ICSA Labs: Firewall, IPsec,
Firewall Latency (64 byte, UDP) 2.97 us IPS, Antivirus SSL-VPN
Firewall Throughput (Packet per Second) 7.5 Mpps Radio Specifications
Concurrent Sessions (TCP) 700 000 Multiple (MU) MIMO 0 3x3
New Sessions/Second (TCP) 35000 Maximum Wi-Fi Speeds 0 1300 Mbps @
Firewall Policies 5000 5 GHz, 450 Mbps @

2.4 GHz
IPsec VPN Throughput (512 byte) ' 4.4 Gbps R
Maximum Tx Power 0 20 dBm
Gateway-to-Gateway IPsec VPN Tunnels 200
y i Antenna Gain 0 3.5 dBi @ 5GHz,
Client-to-Gateway IPsec VPN Tunnels 250 5dBi@ 2.4 GHz
SSL-VPN Throughput 490 Mbps
Concurrent SSL-VPN Users 200
(Recommended Maximum, Tunnel Mode)
SSL Inspection Throughput 310 Mbps
(IPS, avg. HTTPS) 3
SSL Inspection CPS (IPS, avg. HTTPS) 3 320
SSL Inspection Concurrent Session 55000
(IPS, avg. HTTPS) ®
Application Control Throughput 990 Mbps
(HTTP 64K) 2
CAPWAP Throughput (HTTP 64K) 3.5 Gbps
Virtual Domains (Default / Maximum) 10/10
Maximum Number of FortiSwitches 8
Supported
Maximum Number of FortiAPs 16/8
(Total / Tunnel)
Maximum Number of FortiTokens 500
High Availability Configurations Active-Active, Active-Passive, Clustering
Note: All performance values are “up to” and vary depending on system configuration.
1. IPsec VPN performance test uses AES256-SHA256. 4. NGFW performance is measured with Firewall, IPS and Application Control enabled.
2. IPS (Enterprise Mix), Application Control, NGFW and Threat Protection are measured with 5. Threat Protection performance is measured with Firewall, IPS, Application Control and
Logging enabled. Malware Protection enabled.
3. SSL Inspection performance values use an average of HTTPS sessions of different cipher
suites.
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ORDERING INFORMATION

Product SKU Description
FortiGate 40F FG-40F 5 x GE RJ45 ports (including 4 x Internal Ports, 1 x WAN Ports).
FortiWiFi 40F FWF-40F-[RC] 5 x GE RJ45 ports (including 4 x Internal Ports, 1 x WAN Ports), Wireless (802.11a/b/g/n/ac-W2).

Optional Accessories

Rack mount tray for all FortiGate E series and F series desktop models are backwards compatible with SP-RackTray-01. For list of

Rack Mount Tray SP-RACKTRAY-02 compatible FortiGate products, visit our Documentation website, docs.fortinet.com
AC Power Adaptor SP-FG-40F-PA-10(-XX)  Pack of 10 AC power adaptors for FG/FWF-40F, come with interchangeable power plugs. (XX=various countries code).
Wall Mount Kits SP-FG60F-MOUNT-20 Pack of 20 wall mount kits for FG/FWF-40F series, FG/FWF-60F series, FG-80F, FG-81F and FG-80F-Bypass.

[RC] = regional code: A, B, D, E, F,1,J,N,P,S,V, and Y

BUNDLES

Bundles Enterprise SMB Unified Threat Advanced Threat
Protection Protection Protection Protection
&g@* FortiGuard FortiCare 24x7 24x7 24x7 24x7
‘ Bundle FortiGuard App Control Service o . . M
FortiGuard IPS Service . . M R
FortiGuard Labs delivers FortiGuard Advanced Malware Protection (AMP) — Antivirus, . . . .
a number of security Mobile Malware, Botnet, CDR, Virus Outbreak Protection and
intelligence services to FortiSandbox Cloud Service
aygment the FortiGate FortiGuard Web and Video' Filtering Service . . .
firewall platform. You - N e
can easily optimize the FortiGuard Antispam Service . M M
protection capabilities of FortiGuard Security Rating Service .
your FortiGate with one of FortiGuard loT Detection Service .
these FortiGuard Bundles. FortiGuard Industrial Service .
FortiConverter Service D
FortiGate Cloud Subscription .

1. Available when running FortiOS 7.0

E:EHTInE.I: www.fortinet.com

Copyright © 2021 Fortinet, Inc. All rights reserved. Fortinet®, FortiGate®, FortiCare* and FortiGuard®, and certain other marks are registered trademarks of Fortinet, Inc., and other Fortinet names herein may also be registered and/or common law trademarks of Fortinet. All other product
or company names may be trademarks of their respective owners. Performance and other metrics contained herein were attained in internal lab tests under ideal conditions, and actual performance and other results may vary. Network variables, different network environments and other
conditions may affect performance results. Nothing herein represents any binding commitment by Fortinet, and Fortinet disclaims all warranties, whether express or implied, except to the extent Fortinet enters a binding written contract, signed by Fortinet's General Counsel, with a purchaser
that expressly warrants that the identified product will perform according to certain expressly-identified performance metrics and, in such event, only the specific performance metrics expressly identified in such binding written contract shall be binding on Fortinet. For absolute clarity, any
such warranty will be limited to performance in the same ideal conditions as in Fortinet's internal lab tests. Fortinet disclaims in full any covenants, representations, and guarantees pursuant hereto, whether express or implied. Fortinet reserves the right to change, modify, transfer, or otherwise
revise this publication without notice, and the most current version of the publication shall be applicable.

FGFWF-40F-DAT-R22-20211228



2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL

Certificado de ' Homologacao

(Intransferivel)

N¢ ., -03515-20-08867

Validade: ' ‘Indeterminada
Emissao: ' 31/03/2020

Requerente: Fabricante:

CNPJ: 23.664.260/0001-67

FORTINET NETWORK SECURITY BRASIL LTDA FORTINET, INC.
899 KIFER'ROAD
Ne

ESTADOS UNIDOS DA 'AMERICA

Este documento homologa, nos termos. da regulamentagéao de telecomunicagoes vigente; o Certificado de Conformidade n® 00122692, emitido pelo Instituto
Brasileiro de Certificacdao para produtos de Telecomunicagdes. Esta homologacdo é expedida em nome do solicitante aqui. identificado e é valida
somente para o produto-a seguir discriminado, cuja utilizagao deve observar as condi¢bes. estabelecidas na regulamentagdo de telecomunicacoes.

Tipo - Categoria:
Equipamento de Rede de Dados - |l

Modelo - Nome Comercial (s):
FG-40F

Caracteristicas técnicas basicas:

Equipamento utilizado em redes Ethernet,.
Observagbes

Nao estado cobertos por este certificado médulos de interface, de emissdo de RF e outros protocolos de sinalizacédo passiveis de;homologacao,
ainda que especificados em documentos técnicos do produto. Caso estes venham a ser fornecidos ou ‘utilizados sera obrigatoria sua
certificacdo e homologacao.

Constitui ‘obrigacdo "do" fabricante ‘do ' produto  no’ Brasil providenciar ‘a’ identificacdo do ‘produto 'homologado, nos ‘termos da regulamentacdo 'de
telecomunica¢des, em todas as unidades comercializadas, antes 'de’sua efetiva distribuicdo ao mercado, ‘assim ‘como observar e manter as ‘caracteristicas
técnicas que fundamentaram a certificagdo original.

As informacées. constantes deste  certificado. de homologacdo, podem ser confirmadas no SCH - Sistema de Gestao de Certificacdao e
Homologacéao, disponivel no portal da Anatel. (www.anatel.gov.br),

Davison Gonzaga da Silva
Gerente de Certificacdo e Numeracao
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ANATEL
Certificado de ' Homologacao
(Intransferivel)
N .. -01269-16-08867
Validade: | ‘Indeterminada
Emissdo: ' '19/05/2016
Requerente: Fabricante:
CNPJ: 28.268.233/0006-01
WESTCON BRASIL LTDA. FORTINET, INC.
899 KIFER'ROAD
N2

ESTADOS UNIDOS DA AMERICA

Este documento homologa, nos termos da regulamentagdo de telecomunicagoes vigente, o Certificado de Conformidade n® 5127, emitido pelo FUNDACAO
CENTRO DE PESQUISA E DESENVOLVIMENTO DE TELECOMUNICACOES- CPQD.. Esta homologacdo é expedida em nome, do-solicitante aqui
identificado, e /& valida-somente para o produto a seguir discriminado, cuja utilizacdo deve observar as. condigdes estabelecidas na.regulamentacdo de
telecomunicagdes.

Tipo - Categoria:
Equipamento de Rede de Dados - 1l

Modelo - Nome Comercial (s):
FORTIGATE-51E (FG-51E) - (FORTIGATE-51E (FG-51E)) /FORTIGATE-50E (FG-50E) - (FORTIGATE-50E (FG-50E))

Caracteristicas 'téchicas basicas:

Equipamento. utilizado em redes Ethernet.
Observacoes

Este produto destina-se ao uso profissional, manuseado por pessoal devidamente qualificado, ndo sendo destinado ao uso do publico em geral
para acesso a servico de telecomunicacoes de interesse coletivo.

Modulos de interface e protocolos de sinalizacdo, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatoria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigagéo  do' fabricante ‘do ' produto no ‘Brasil 'providenciar ‘a’ identificacdo do " ‘produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagdo original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificagao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacdo e Numeracao
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FortiGate/FortiWiFi 50E Series

FortiGate/FortiWIFI 50E, FortiGate/FortlWIFI 51E and FortlGate 52E

The FortiGate/FortiWIF 50E serles are compact, cost effective, all-in-one security appllances
that dellver Fortinet's Connected UTM. Ideal for small business, remote, customer premise
equipment (CPE) and retall networks, these appllances offer the network security, connectivity

and performance you need.

High Performance Network Security

Bulilt on the foundation FortiOS 5, the FortiGate/FortiWIFI 50E series provides an Integrated
set of essentlal security technologles to protect all of your applications and data. You get
advanced threat protectlon, Including firewall, application control, advanced threat protection,
IPS, VPN, and web filtering, all from one device that's easy to deploy and manage. With our
FortiGuard® security subscription senvices you'll have automated protection against today's
sophisticated threats.

Advanced Features

The FortiGate/FortIWIF 50E serles offers beyond the Industry’s best firewall with the latest In
Advanced Threat Protection Including Sandboxing and antl-bot protection, Feature Select
Optlons for simplifying configurations and deployments, and Contextual Visibllity for enhanced

reporting and management.

VDOMs on the FortiGate/FortiWiF 50E serles let you segment networks to enable guest and
employee access, or protect things like cardholder data. You get the fiexibility to match your
business needs and meet compliance standards like PCI and HIPAA.

With robust internal storage, the FortiGate/FortiWiF 51E and the FortiGate 52E allow you
to implement integrated WAN optimization and/or web caching to improve user productivity
when securely accessing remote applications and documents.

Highlights
Firewall Performance IPS Performance Interfaces
2.5 Gbps 800 Mbps Multiple GE RJ45

FortiGate
Extensions

(@) E,

FortiClient
forti.net/fct

DATA SHEET

FortiGate/FortiWiFi® 50E Series
High Performance UTM
for Small Networks

Features & Benefits

High performance UTM —
firewall, VPN, IPS, application
control, web filtering, antivirus,
antispam, DLP and more

Runs on FortiOS 5 — the most
powerful security operating
system in the world delivers more
protection for fighting advanced
threats and visibility with deep
contextual information

Reliable internal storage for
logging, reporting, web caching

and WAN Optimization
Savs Davs | Shavs
22
& e

FortiToken
forti.net/ftk
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HARDWARE

FortiGate 50/51/52E

FortiWiFi 50/51E
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Interfaces Interfaces
1. USB Port 1. USB Port

2. Console RJ45
3. 2x GE RJ45 WAN Ports
4. bx GE RJ45 Switch Ports

Install in Minutes with FortiExplorer

The FortiExplorer wizard enables easy setup and configuration
coupled with easy-to-follow instructions. FortiExplorer runs on
popular mobile devices like Android and i0S. Using FortiExplorer
is as simple as starting the application and connecting to the
appropriate USB port on the FortiGate. By using FortiExplorer, you
can be up and running and protected in minutes.

2 COMOERME
3, 2x GERJ45 WAN Ports

Wireless and 3G/4G WAN Extensions

The FortiGate supports external 3G/4G modems that allow
additional or redundant WAN connectivity for maximum reliability.
The FortiGate can also operate as a wireless access point
controller to further extend wireless capabilities.

Compact and Reliable Form Factor

Designed for small environments, you can simply place the
FortiGate/FortiWiFi 50E series on a desktop. It is small, lightweight
yet highly reliable with superior MTBF (Mean Time Between Failure),
minimizing the chance of a network disruption.

www.fortinet.com



SOFTWARE

FortiOS Managment Ul —
FortiView, Policy Table and Application Control Panel

SERVICES

FortiGuard™ Security Services

FortiGuard Labs offers real-time intelligence on the threat

landscape, delivering comprehensive security updates

the full range of Fortinet’s solutions. Comprised of security

threat researchers, engineers, and forensic speclalists, the

team collaborates with the world's leading threat monftoring

organizations, other network and securlty vendors, as well as law

enforcement agencies:

= Real-time Updates — 24x7x365 Global Operations research
security Intelligence, distributed via Fortinet Distributed Network
to all Fortinet platforms.

= Security Research — FortiGuard | abs have discovered over
170 unique zero-day vulnerabliities to date, totaling millions of
automated signature updates monthly.

= Validated Security Intelligence — Based on FortiGuard
intelligence, Fortinet's network securtty platform Is tested and
validated by the world's leading third-party testing labs and
customers globally.

~ 2 For more information, please refer to
‘et hittp://forti.net/guard

FiSATINET.
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FortiOS

Control all the security and networking capabilities across the entire

FortiGate platform with one Intuitive operating system. Reduce

operating expenses and save time with a truly consolidated next

generation security platform.

= A truly consolidated platform with one OS for all security and
networking services for all FortiGate platforms.

» |ndustry-leading protection: NSS Labs Recommended, VB100,
AV Comparatives and ICSA validated security and performance.

= Control thousands of applications, block the latest exploits, and
filter web traffic based on millions of real-time URL ratings.

= Detect, contain and block advanced attacks automatically in
minutes with integrated advanced threat protection framework.

= Solve your networking needs with extensive routing, switching,
WiFi, LAN and WAN capabilities.

= Activate all the ASIC-boosted capabilities you need on the
fastest firewall platform available,

I" 0 For more information, please refer to the FortiOS data
L=i1 sheet available at www.fortinet.com

FortiCare™ Support Services

Our FortiCare customer support team provides global technical

support for all Fortinet products. With support staff in the Americas,

Europe, Middle East and Asla, FortiCare offers services to meet the

needs of enterprises of all sizes:

= Enhanced Support — For customers who need support
during local business hours only.

= Comprehensive Support — For customers who need around-
the-clock misslon critical support, Including advanced exchange
hardware replacement.

= Premium Services — For global or regional customers who
need an assigned Technlcal Account Manager, enhanced
service level agreements, extended software support, priority
escalatlon, on-slte vislts and more.

= Professional Services — For customers with more complex
security implementations that require architecture and design
senvices, Implementation and deployment services, operational
services and more.

r 0 For more information, please refer to
fwd hittp://forti.net/care

il
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SPECIFICATIONS

FG-50E FWF-50E FG-51E FWF-51E FG-52E
Hardware Specifications
GE RJ45 Switch Ports 5
GE RJ45 WAN Ports 2
UUSB Ports 1
it T e e e e SRS
e BDZHaa'hfg!n— ...................... % 211afhfgf’n— ...............
Cal By, e SRR - S = e
System Performance
 Firewall Throughput 2.5 Ghps
s Latency(MhﬁeUDPpackets} .......................................................................... T T IR
Firewall Throughput (Packets Per Second) 375 Kpps
Concurrent Sessions (TCP) 1.8 Million
New Sessions/Second (TCP) 21,000
Firewall Policies 5,000
IPsec VPN Throughput (512 byte packets) 200 Mbps
Gateway-to-Gateway Psec VPN Tunnels 200
Client-to-Gateway |Psec VPN Tunnels 250
S5L-VPN Throughput 100 Mbps
g T {Hacomm‘;m.{c.l‘ed o S
= Thrcugh put{HTrP = nterprlse MIJ(} ............................................................................................................................. s Mbps .........................................................................
SSLInspectlonTruoughput ...................................................... e
NGFW Throughput Ef_‘sﬁ_Mbps
CAPWAP Throughput 1.0 Gops
Virtual Domains (Default / Maximum) 5/5
Maximum Number of FortiAPs (Total / Tunnel Mode) 10/5
Maximum Number of FortiTokens 100
Maximum Number of Registered FortiClients 200
High Availability Configurations Active/Active, Active/Passive, Clustering
Dimensions
Height x Width x Length (inches) 144x55%x852
Height x Width x Length (mm) 365x140 % 216
Weight 2.0151bs (0.914 k) 2.041 s (0.926 kg) 2.04 s (0,925 kg) 2.041bs (0.925 kg) 2.041ts (0,925 kg)
Form Factor Desktop
Environment
Power Required 100240V AC, 60-50 Hz (External DC Power Adapter)
Maximum Current 100V/06A 240V/04A 110V/0.32A,
220V /057 A
Power Consumption (Average / Maximum) 15/ 18W 18/22W 16/ 20W 19/23W 22R12TW
Heat Dissipation 62 BTUM 75 BTUM 67 BTU/M 79BTUM 92 BTU/M

32-104°F {0-40°C)

Operating Altitude
Compliance
Regulatory Compliance

Certifications

Upto 7,400 ft (2,250 m)

FCC Part 15 Class B, C-Tick, VCCI, CE, UL/eUL, CB

ICSA Labs: Firewall, Psec, IPS, Anfivinus, SSL-VPN

Note: Al performance vaiies are “up 1o” and vary depending on system configuration. IPsec VPN performance i based on 512 byte UDP packets using AES-256-+5HAT. NGPW performance s measured with Flow A4 [Full Made), 175 and Appleation Contral enabled.
based on Enterpise Traffic M. S50 Inspection s measured with [PS enabled and HTTP traffic, using TLS v1.2 with AES256-5HA, CAPWAP parformance is based on 1444 byte UDP packets

www.fortinet.com
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ORDER INFORMATION

Product SKU Description
FortiGate 50E FG-50E Tx GE RJ45 ports (including 2x WAN ports, Sx Switch ports), maximum managed ForidPs (Tota / Tunnel) 10/ 5,
FortiWiFi 50E FWF-50E Tx GE RJ45 poris (including 2x WAN poris, Sx Switch ports), Wireless (B02.11a/h/g/n), maximum managed FortidPs (Total / Tunnel) 10/ 5.
FortiGate 51E F&-51E T GE RJ45 ports (including 2x \WAN ports, Sx Switch ports), 32 GB 550 onboard storage, maximum managed FortidPs (Total / Tunnel) 10/ 5.
FortiWiFi 51E FWF-51E T3 GE RJ45 ports fincluding 2x WAN ports, Sx Switch ports), Wireless (802.11a/bvg/n), 32 GB S50 onboard storage, maximum managed FortiAPs (Total / Tunned) 1075
FortiGate 52E F&-52E T GE RJ45 ports (including 2x WAN ports, Sx Switch ports), 2x 32 GB 530 onboard storage, maximum managed FortidPs (Total / Tunnel) 104 5.
Optional Accessory
Rack Mount Tray SP-RACKTRAY-01 Rack mount tray for FG-300, FG-40C, F5-50¢51E, FG-B0C, FG-600V-POE, F5-700, F5-800, F5-900/-POE, FAD-100E, FRC-1000, PVB-100D, FML-60D, FVE-100E,
L] GLOBAL HEADQUARTERS EMEA SALES OFFICE APAC SALES OFFICE LATIN AMERICA SALES OFFICE
F Sw HTI I lE t Fortinet Inc. 905 rue Albert Einstein 300 Beach Road 20-01  Sawgrass Lakes Center
899 Kifer Road Valbonne 06560 The Concourse 13450 W, Sunrise Blvd., Suite 430
Sunnyvale, CA 94086 Alpes-Maritimes, France Singapore 199555 Sunrise, FL 33323
United States Tel: +33.4.898/.0500 Tel: +65.6305.2/88 United States
Tel: +1.408.235,/ /00 Tel: +1.954,368.9900
www. fortinet.com/sales
Caopyrightd 200G Fortinat, inc. Al i el Fortinet®, Foritiate, FortiCare and F , and cartain other marks am rmagistered tademarks of Fortinat, Inc., and other Fortinat names harein may also ba registenad andior commen law tadamarks of Forinat. AF other product or company names may be
trademarks of thar reapective cwners. Pedomance and oiher malrics conained herein were sttaned in inmerna lab tests under iieal itk and and cther vary end may dlfactive than The metrics stabed herein, Network varabies, different network ermdronments
and other condtions rmay negathvely affect miatics in. dothing hardn mpresants any binding by Fortingt, and Fortinat waranties, whathar exprass or impled, recap 10 tha edent Fortinel enters a tinding witikan corract, signad by Fortinet's Genaral
Counse, with & purchaser et expresaly wirmanis Thet the identified product wil perorm aocording f i e metics &nd, in such event, only preasly kenlified in 2uch bincing wiitien contract shal be bi Fotinet and any such i
shall b bmited by the disciaimars in this paragraph and othar Imitations i the wiitten contract, For absoluta clarty, any such waranty will ba limitac to pariormanca in tha sameided condftions as In Fortined's ntamal lab taste, and in no avent wil Fortinat ba responsbie for evants or issues that ana outside of its
corred. anything Lo the confrery, Ferinet disciaims in Ll any coverants, representetions, and guaraniees purausnt herein, whether expess of implied. Fortinet reserves the right 1o chenge, modily, ransten of ofherwise revise 1his publication witheut notice, end the most curment vesslon

of tha puilication shel ba applcatle,
FET-PROD-DS-GTE0E1E FGPWFE-BOE-DAT-AB-201606



2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL
Certificado de ' Homologacao
(Intransferivel)
N . -03782-13-08867
Validade: | ‘Indeterminada
Emissdo: ' 04/06/2014
Requerente: Fabricante:
CNPJ: 28.268.233/0006-01
WESTCON BRASIL LTDA. FORTINET, INC.
899 KIFER'ROAD
N2

ESTADOS UNIDOS DA AMERICA

Este documento homologa, nos termos da regulamentagdo de telecomunicagoes vigente, o Certificado de Conformidade n® 3598, emitido pelo FUNDACAO
CENTRO DE PESQUISA E DESENVOLVIMENTO DE TELECOMUNICACOES- CPQD.. Esta homologacdo é expedida em nome, do-solicitante aqui
identificado, e /& valida-somente para o produto a seguir discriminado, cuja utilizacdo deve observar as. condigdes estabelecidas na.regulamentacdo de
telecomunicagdes.

Tipo - Categoria:
Equipamento de Rede de Dados - 1l

Modelo - Nome Comercial (s):
FORTIGATE-60D. (FG-60D) - (FORTIGATE-60D (FG-60D))

Caracteristicas 'téchicas basicas:

Equipamento. utilizado em redes Ethernet.
Observacoes

Este produto destina-se ao' uso em ambientes' corporativos, nao 'sendo’ sua utilizagao destinada ao uso do publico em geral para acesso a
servico de telecomunicacées de interesse coletivo.

Modulos de interface e protocolos de sinalizacdo, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatoria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigagéo  do' fabricante ‘do ' produto no ‘Brasil 'providenciar ‘a’ identificacdo do " ‘produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagdo original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificagao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacdo e Numeracao
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FortiGate/FortiWiF® 60D Series
Distributed Enterprise Firewall
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FortiGate/FortiWiFi® 60D Series E: @ (7)

FortiGate 60D, 60D-POE, FortiWIFi 60D, 60D-POE

Validated One Network  Performance
! s ; Security 0S
The Fortinet Enterprise Firewall Solution

The Fortinet Enterprise Firewall Solution delivers end-to-end network security with one o.,g,o
platform, one network security operating system and unified policy management with a single oo
pane of glass — for the industry’s best protection against the most advanced security threats Single Pane Universal Platform

and targeted attacks. of Glass Support
One Enterprise Firewall Solution across the Extended Enterprise
The FortiGate family of network appliances represents the industry's broadest range of \/ \
enterprise frewall platiorms. FortiGate ks based on ForiASIC, a purpose-bullt integrated /\/ pA
architecture that provides extremely high throughput and exceptionally low latency, while \/ /\/\
delivering Industry-leading security effectiveness and consolidation which Is routinely validated \ /\
by Independent real-world tests. Targeted for distributed enterprises, the FortiGate 60D serles
contains consolidated security and networking functionality, various connectivity options along gg&mﬂ
with Industry’s best performance In a compact form factor. FABRIC
FortiGate appliances, interconnected
with the Fortinet Security Fabric,

form the backbone of the

Fortinet Enterprise Solution
Highlights forti.net/sf

o i — - . B | e
....................... S mw'"’m"m‘
FG/FWF-60D 15Gbps  41Mbps 23 Mbps 20 Mbps Multiple GE RJ45 @bbs @hbs @labs

e SGbps 41Mbps ...... > 3Mbps ...... = Mbp§ .......... Multlp!eGE e
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Interfaces

1. Console Port FortiWiFi 60D-POE

2. USB Management Port for FortiExplorer

3. USB Port FiIATINET !

4. 2x GE RJ45 WAN Ports — ,,:i:ffffff‘:’?‘
5. 1x GE RJ45 DMZ Ports

6

. 7x GE RJ45 Internal Ports /
5x GE RJ45 Internal and 2x GE PoE Ports on POE models

ELLLE
] 4
S0C2 | |Desktop| | aibig/in POE

Install in Minutes with FortiExplorer

The FortiExplorer™ wizard enables you to easily and quickly set up
and configure FortiGate and FortiWiFi platforms with easy-to-follow
instructions. The application runs on Windows, Mac OS X desktops
and laptops as well as popular mobile devices. Simply connect to
the appropriate USB port on the appliance, and be fully protected
in minutes.

3G/4G WAN Connectivity

The FortiGate/FortiWiFi 60D Series includes a USB port that
allows you to plug in a compatible third-party 3G/4G USB modem,
providing additional WAN connectivity or a redundant link for
maximum reliability.

Powered by FortiASIC SoC2

= Combines a RISC-based CPU with Fortinet’s proprietary
FortiASIC™ content and network processors for
unmatched pefrformance

= Simplifies appliance design and enables breakthrough
performance for smaller networks

Compact and Reliable Form Factor
Designed for small environments, you can place it on a desktop or

= Supports firewall acceleration across all packet sizes for

maximum throughput

Delivers accelerated UTM content processing for
superior performance and protection

Accelerates VPN performance for high speed, secure
remote access

wall-mount it. It is small, lightweight yet highly reliable with superior
MTBF (Mean Time Between Failure), minimizing the chance of a
network disruption.

Superior Wireless Coverage

A built-in dual-band, dual-stream access point with internal
antennas is integrated on the FortiWiFi 60D and provides speedy
802.11n coverage on both 2.4 GHz and 5 GHz bands. The dual-
band chipset addresses the PCI-DSS compliance requirement for
rogue AP wireless scanning, providing maximum protection for
regulated environments.

www. fortinet.com



SOFTWARE

FortiOS

Control all the security and networking capabilities across the entire
FortiGate platform with one intuitive operating system. Reduce
operating expenses and save time with a truly consolidated next
generation security platform.

SERVICES

FortiGuard™ Security Services

FortiGuard Labs offers real-time intelligence on the threat

landscape, delivering comprehensive security updates across

the full range of Fortinet's solutions. Comprised of security

threat researchers, engineers, and forensic specialists, the

teamn collaborates with the world's leading threat monitoring

organizations, other network and security vendors, as well as law

enforcement agencies:

= Real-time Updates — 24x7x365 Global Operations research
security intelligence, distributed via Fortinet Distributed Network
to all Fortinet platforms.

= Security Research — FortiGuard Labs have discovered over
170 unique zero-day vulnerabilities to date, totaling millions of
automated signature updates monthly.

= Validated Security Intelligence — Based on FortiGuard
intelligence, Fortinet's network security platform is tested and
validated by the world's leading third-party testing labs and
customers globally.

@ Enterprise Bundle

DATA SHEET: FortiGate/FortiWiH" 80D Series

A truly consolidated platform with one OS for all security and
networking services for all FortiGate platforms.

Industry-leading protection: NSS Labs Recommended, VB100,
AV Comparatives and ICSA validated security and performance.
Control thousands of applications, block the latest exploits, and
filter web traffic based on millions of real-time URL ratings.
Detect, contain and block advanced attacks automatically in
minutes with integrated advanced threat protection framework.
Solve your networking needs with extensive routing, switching,
WiFi, LAN and WAN capabilities.

Activate all the ASIC-boosted capabilities you need on the
fastest firewall platform available,

2\ For more information, please refer to the FortiOS data
sheet available at www.fortinet.com

FortiCare™ Support Services

Our FortiCare customer support team provides global technical
support for all Fortinet products. With support staff in the Americas,
Europe, Middle East and Asla, FortiCare offers services to meet the
needs of enterprises of all sizes:

Enhanced Support — For customers who need support
during local business hours only.

Comprehensive Support — For customers who need around-
the-clock mission critical support, including advanced exchange
hardware replacement.

Advanced Services — For global or regional customers who
need an assigned Technical Account Manager, enhanced
service level agreements, extended software support, priority
escalation, on-site visits and more.

Professional Services — For customers with more complex
security implementations that require architecture and design
services, implementation and deployment services, operational
services and more.

(= Ji3b\  FortiGuard Labs delivers a number of security intelligence services to augment the FortiGate firewall platform.
~V’ You can easily optimize the protection capabilities of your FortiGate with the FortiGuard Enterprise Bundle. This
‘ ’ bundle contains the full set of FortiGuard security services plus FortiCare service and support offering the most
flexibility and broadest range of protection all in one package.

FiERTINET
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SPECIFICATIONS

FORTIGATE 60D FORTIWIFI 60D FORTIGATE 60D-POE FORTIWIFI 60D-POE

Hardware Specifications

GE RJ45 WAN Ports 2 2 2 2

GE RJ45 Intenal Ports 7 7 5 5

GE RJ45 PoE Ports = S 2 g
e e e e ; SR
erelesslnterface—80211a¢’b~’g}n—80211ah’gfn

T (Client}.géﬁar} .............. T ——— e . S e —

Console (RJ45) 1 1 1 1

System Performance

Firewall Throughput (1518 / 512 / 64 byte UDP packets) 15/1.5/15Ghps

Firewall Latency (64 byte UDP packets) 4ps

Firewall Throughput (Packets Per Second) 2.2 Mpps

Concurrent Sessions (TGP} 500,000

Mew Sessions/Second (TCP) 4,000

Firewall Policies 5,000

IPsec VPN Throughput (512 byte packets) 1 Ghps

Gateway-to-Gateway IPsec VPN Tunnels 200

Client-to-Gateway IPsec VPN Tunnels 500
= e S S i i I'vaps .......
ConcunentSSL\r’PNUsars(FlewmmendedManmum}100 ....................................................................................
EHI.F;:‘.‘;‘Thrcughpl:l:t.iHﬁ'i’"f S Mi;i.'" i T

SSL Inspection Throughput ? 32 Mbps

Application Control Throughput * 50 Mbps

NGFW Throughput * 23 Mbps

Threat Protection Throughput ® 20 Mbps

CAPWAF Throughput ® 250 Mbps

Virtual Domains (Default / Maximum) 10410

Maximum Number of FortiAPs (Total / Tunnel Mode) 10/5

Maximum Number of FortiTokens 100

Maximum Number of Registered FortiClients 200

High Availability Configurations Achive / Actve, Actve | Passive, Clistering
Dimensions

Height x Width x Length (inches) 150 %850 x5.83 160%850x6.18 1.50x8.50x5.83 1.50x850x6.18

36X 216 x 148
""E.)esktop .......................

Environment
~ Power Required 100240V AC, 5060 Hz

‘Maximum Corrent 110V/ 154, 220V/076A  110V/15A 220V/076A  110V/15A 220V/0.75A 110U/ 1.6A 220V/0.76A
Total Available PoE Power Budget” = = 08w answ '

Power Consumption (Average / Maximum} M7/ 14w 17714 W 2741452 W 29.9/482W

Heat Dissipation 40 BTUM 40 BTUA 154 BTU/M 165 BTUM

Operating Temperature 32-104°F (0-40°C)

Storage Temperature -31-158°F (-35-70°C)

Humidity 20-80% non-condensing

Operating Altitude Upto 7,400 1 (2,250 m}

Compliance

Safety FCC Part 15 Class B, C-Tick, VCCI, CE, UL/EUL, CB

Certifications

ICSA Labs: Firewall, Psec, IPS, Anfivirus, SSL-VPN; USGWBAPVG

Mote: All performance values are “up to” and vary depending on system configuration. [Psec VPN performance s based on 512 yte UDP packets using AES-256+5HAT. 1. IPS performance is measured using 1 Mite HTTF and Enterprise Traffic Mix,
2. 551 Inspection & measured wih IPS enabled and HTTP traffic, using TLS «1.2 with AES256-5HA, 3. Appécabion Confrod performance is measured with 64 Kbytes HTTP traffic. 4. NGFW performance & measured with IPS and Appication Control enabed,
based on Erterprse Tratfic Mo, 5, Threat Protection performance & measured with IPS and Applization Conrol and Mabware protection enabled, hased an Enterprse Traffic M, 6. CAPWAP performancs is based an 1444 byte UDP packets,

* Maxmum loading on each Pof port is 15.4 W (802, 34),

www.fortinet.com
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ORDER INFORMATION

Product SKU Description
FortiGate 600 F&-600 10x GE RJ45 ports fincluding 7x Internal ports, 2 WAN ports, Tx DMZ pord), Maximum managed FortidPs (Total / Tunnel) 10/ 5.
FortiWiFi 600 PWF-60D 10y GE Ru45 ports (including 7x Infernal ports, 2% WAN ports, 1x DMZ port), Wireless {802.11a/b/g/n), Maximum managed ForiAPs (Total / Tunnel) 10/ 5,
FomGateEODPDE F5-600-POE 10w GE RJ45 ports (including 5x Internal ports, 2x WAN ports, 1x DMZ part, 2x PoE ports), Maximum managed FortidPs (Total / Tunnel) 10/ 5,
FortiWiFi 600-POE PWF-G0D-POE 10k GE RJ45 ports fincluding 5x Intermal ports, 2 WAN ports, 1 DMZ port, 2x Pok ports), Wireless {802.11a/b/n/n). Maximurn managed ForidFs (Total / Tunnel) 10/ 5.
Optional Accessory
Rack Mount Tray SP-RACKTRAY-01 Rack mount tray for FG-300, FG-40C, FG-50/51E, FG-BOC, FG-B00/-POE, FG-70D, FG-BOD, FG-80D/-POE, FAD-100E, FRC-100D, FWB-100D, FML-60D, FVE-100E.
amn GLOBAL HEADQUARTERS EMEA SALES OFFICE APAC SALES OFFICE LATIN AMERICA SALES OFFICE
F= —— HTI n E r: Fortinet Inc. 405 rue Albert Einstein 300 Beach Road 20-01 Sawgrass Lakes Center
899 Kifer Road Valbonne 06560 The Concourse 13450 W, Sunrise Blvd., Suite 430
Sunnyvale, CA 94086 Alpes-Maritimes, France Singapore 199555 Sunrise, FL 33323
United States Tel: +33.4.8987.0500 Tel: +65.6395.2/88 United States
Tel: +1.408.235./ /00 Tal: +1.954.368.9990

www. fortinet.com/sales

Copyioht® 2016 Fortinet, Inc. Al rights resarved. Fortinet®, ForiGale®, FoniCane® end FoniGuend®, and cenain other marks are registarsd Trademanks of Fortinet, inc., in the LS. and ober juriadctions, and other Fortinet nermes heredn may also be registened andfor common lew redemarks of Fortinat. All other
product o company rermes may be trademarks of thef respective mwnears. Performancs and othar matrics contained hersin wens attaned i internal lab tests undar ioeal conditiors, and actual periommance and othar results may vary. Network vanakies, different network ared ciher afiact

dts. Noihing by Fortinat, ana Forinet diaciaims &l wanenties, whether express of impled, sxcept (o e extert Forinet enters a binding wiltien contract, signed by Foinets Gereral Goursal, with a purchaser that expressly wiarrants 1het the identiied product
will paarorm acoording to certan epresash-identifed parormance metrcs and, In such avert, only the spectic malrics sud bincing shall ba binding on Fortinet. For aischute darity, any such warranty wil be limited to parksrmance in the same ideal conditions a5 in
Foetiner's inferral s tests, I o evant does Freinat make sny coimmitmest rdstes 1o fulue Tesilpes of el Ty Change such that any fenwarc-iooking stalements hendn ere not acourate. Forinet dlsciime 1 Ul any covenents, representations, and guamnlees pursuant
hereto, whathar exprass of impbed, Forlinet mesnves tha fight to change, medify, transtar, or otharaisa ravise this publication without notice, and the most curmant version of the publication shall ba applicable.

FEI-PROD-DS-GTEOD FGPWF-600-DAT-R16-201607




2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL
Certificado de ' Homologacao
(Intransferivel)
N .. -08037-17-08867
Validade: | ‘Indeterminada
Emissdo: ' " 15/02/2018
Requerente: Fabricante:
CNPJ: 23.664.260/0001-67
FORTINET NETWORK SECURITY BRASIL LTDA FORTINET, INC.
899 KIFER'ROAD
N2

ESTADOS UNIDOS DA'AMERICA

Este documento homologa, nos termos da regulamentacdo de telecomunicagoes vigente, 0 Certificado de Conformidade n® 5890, emitido pelo FUNDACAO
CENTRO DE PESQUISA E DESENVOLVIMENTO DE TELECOMUNICACOES- CPQD.. Esta homologacdo é expedida em nome, do-solicitante aqui
identificado, e /& valida-somente para o, produto a seguir discriminado, cuja utilizagdo deve observar as. condigdes estabelecidas na.regulamentacdo de
telecomunicagdes.

Tipo - Categoria:
Equipamento de Rede de Dados - 1l

Modelo - Nome Comercial (s):
FG-60E - (FORTIGATE-60E (FG-60E)) /FG-61E - (FORTIGATE-61E (FG-61E))

Caracteristicas 'téchicas basicas:

Equipamento.para, utilizacdo em redes Ethernet.
Observacoes

Nao estdo cobertos por este certificado médulos de interface, de emissdao de RF e protocolos de sinalizagdo passiveis de homologagao, ainda
que especificados em documentos técnicos do produto..Caso estes venham a ser fornecidos ou utilizados sera obrigatoria sua certificacdo e
homologacao.

Constitui ‘obrigacao "do" fabricante ‘do ' produto  no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagao original.

As -informacoes, constantes deste certificado de homologacao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificacdo e Numeracao
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FortiGate 60E-FOE

Next Generation Firewall
Secure SD-WAN

. ot
it

The FortiGate 60E-POE provides an application-centric, scalable and secure SD-WAN solution in
a compact fanless desktop form factor for enterprise branch offices and mid-sized businesses.
Protects against cyber threats with system-on-a-chip acceleration and industry-leading

secure SD-WAN in a simple, affordable, and easy to deploy solution. Fortinet’s Security-Driven
Networking approach provides tight integration of the network to the new generation of
security.

Firewall

Security
= |dentifies thousands of applications inside network traffic
for deep inspection and granular policy enforcement

= Protects against malware, exploits, and malicious
websites in both encrypted and non-encrypted traffic

= Prevent and detect against known and unknown attacks
using continuous threat intelligence from Al-powered
FortiGuard Labs security services

Performance

= Delivers industry’s best threat protection performance and
ultra-low latency using purpose-built security processor
(SPU) technology

= Provides industry-leading performance and protection for
SSL encrypted traffic

Certification
= |ndependently tested and validated for best-in-class
security effectiveness and performance

® Received unparalleled third-party certifications from NSS
Labs

IPS
400 Mbps

NGFW

250 Mbps 200 Mbps

Threat Protection

Networking

= Delivers advanced networking capabilities that seamlessly
integrate with advanced layer 7 security and virtual
domains (VDOMs) to offer extensive deployment
flexibility, multi-tenancy and effective utilization of
resources

= Delivers high-density, flexible combination of various
high-speed interfaces to enable best TCO for customers
for data center and WAN deployments

Management

= [ncludes a management console that is effective, simple
to use, and provides comprehensive network automation
and visibility

= Provides Zero Touch Integration with Fortinet's Security
Fabric’s Single Pane of Glass Management

= Predefined compliance checklist analyzes the deployment
and highlights best practices to improve overall security
posture

Security Fabric

= Enables Fortinet and Fabric-ready partners’ products
to provide broader visibility, integrated end-to-end
detection, threat intelligence sharing, and automated
remediation

Interfaces

Multiple GE RJ45 | PoE/+ Interfaces
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DEPLOYMENT

.l’/l‘ L]

\

\E%E'_,/" Next Generation Firewall (NGFW)

Reduce the complexity and maximize your ROI by
integrating threat protection security capabilities into
a single high-performance network security appliance,
powered by Fortinet's Security Processing Unit (SPU)

Full visibility into users, devices, applications across
the entire attack surface and consistent security policy
enforcement irrespective of asset location

Protect against network exploitable vulnerabilities
with industry-validated IPS that offers low latency and
optimized network performance

Automatically block threats on decrypted traffic using the
Industry’s highest SSL inspection performance, including
the latest TLS 1.3 standard with mandated ciphers

Proactively block newly discovered sophisticated
attacks in real-time with Al-powered FortiGuard Labs
and advanced threat protection services included in the
Fortinet Security Fabric

Gip G @

FortiGate Cloud

= Gloud Device Managament

= Cloud Analytics-powersd
Security and Log Managamant

] Office 365

SMALL
OFFICE

FortiGate
NGFW

FortiClient
Endpoint Protection

Next Generation Firewall Small Office Deployment

—
!
=

&) Secure SD-WAN

Consistent business application performance with
accurate detection, dynamic WAN path steering on any
best-performing WAN transport

Accelerated Multi-cloud access for faster SaaS adoption
with cloud-on-ramp

Self-healing networks with WAN edge high availability,
sub-second traffic switchover-based and real-time
bandwidth compute-based traffic steering

Automated Overlay tunnels provides encryption and
abstracts physical hybrid WAN making it simple to manage.

Simplified and intuitive workflow with FortiManger for
management and zero touch deployment

Enhanced analytics both real-time and historical provides
visibility into network performance and identify anomalies

Strong security posture with next generation firewall and
real- time threat protection

FortiManager
Centralized Provisioning &
Automated Overlay Management

FortiSwitch

BRANCH

¥ FortiGate
Secure SD-WAN

Secure SD-WAN Enterprise Branch Deployment



DATA SHEET | FortiGate® 60E-POE

HARDWARE

FortiGate 60E-POE

FIERTINET

|l FortiGate S0E-FOE

Hardware Features

E = s
1 B/
(5]t s

Interfaces
. USB Port

loinia

Powered by SPU SoC3

= Combines a RISC-based CPU with
Fortinet’s proprietary SPU content and
network processors for unmatched
performance

= Simplifies appliance design and enables
breakthrough performance for smaller networks

= Supports firewall acceleration across all packet
sizes for maximum throughput

= Delivers accelerated UTM content processing for
superior performance and protection

= Accelerates VPN performance for high speed and
secure remote access

e

3G/4G WAN Connectivity

The FortiGate 60E-POE includes a USB port that allows

you to plug in a compatible third-party 3G/4G USB modem,
providing additional WAN connectivity or a redundant link for
maximum reliability.

Compact and Reliable Form Factor

Designed for small environments, you can place it on a
desktop or wall-mount it. It is small, lightweight yet highly
reliable with superior MTBF (Mean Time Between Failure),
minimizing the chance of a network disruption.
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FORTINET SECURITY FABRIC

Security Fabric

The industry’s highest-performing cybersecurity platform,
powered by FortiOS, with a rich ecosystem designed to
span the extended digital attack surface, delivering fully
automated, self-healing network security.

= Broad: Coordinated detection and enforcement across the
entire digital attack surface and lifecycle with converged
networking and security across edges, clouds, endpoints
and users

= [Integrated: Integrated and unified security, operation,
and performance across different technologies, location,
deployment options, and the richest Ecosystem

= Automated: Context aware, self-healing network &
security posture leveraging cloud-scale and advanced Al
to automatically deliver near-real-time, user-to-application
coordinated protection across the Fabric

The Fabric empowers organizations of any size to secure and
simplify their hybrid infrastructure on the journey to digital

innovation.
FortiOS™

Operating System

FortiOS, Fortinet's leading operating system enable the
convergence of high performing networking and security
across the Fortinet Security Fabric delivering consistent and
context-aware security posture across network endpoint, and
clouds. The organically built best of breed capabilities and
unified approach allows organizations to run their businesses
without compromising performance or protection, supports
seamless scalability, and simplifies innovation consumption.

SERVICES

@ FortiGuard™
Security Services

FortiGuard Labs offers real-time intelligence on the threat
landscape, delivering comprehensive security updates across
the full range of Fortinet’s solutions. Comprised of security
threat researchers, engineers, and forensic specialists, the
team collaborates with the world’s leading threat monitoring
organizations and other network and security vendors, as well
as law enforcement agencies.

Fabic Security
Operations

y Open
Ecosystem

FortiGuard
Threat Intelligence

The release of FortiOS 7 dramatically expands the Fortinet
Security Fabric’s ability to deliver consistent security across
hybrid deployment models consisting on appliances, software
and As-a-Service with SASE, ZTNA and other emerging
cybersecurity solutions.

FortiCare™

'% Services

Fortinet is dedicated to helping our customers succeed, and
every year FortiCare services help thousands of organizations
get the most from their Fortinet Security Fabric solution. We
have more than 1000 experts to help accelerate technology
implementation, provide reliable assistance through advanced
support, and offer proactive care to maximize security and
performance of Fortinet deployments.
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SPECIFICATIONS

FORTIGATE 60E-POE

Hardware Specifications

GE RJ45 WAN / DMZ Ports 2

GE RJA45 PoE/+ Ports 8

e D R . R ST e S e A SO L
usBRorts I
"a:nsoie RU2S) e

Internal Storage -

System Performance — Enterprise Traffic Mix

PSTAOUGNBUS 400 Mops
. NGFW Throughpl:lt e 250 Mbps

Threatpmtec"onThmughpm“ ..................................................................... T —

System Performance

Firewall Throughput (1518 [ 512 [ 64 byte UDP packets)

3/3/3Ghps

Firewall Latency (64 byte UDP packets) ) 3ps )
Firewall Throughput (Packets Per Second) 4 SMpps -----
(;oncu"emsgsﬁmnsﬁcp]13Mr||on ..........................................................
B T st e B B S S S e s st S S TSR
; Firewall Polich:s - 5000
IPsec VPN Throughput (512 byte) ' 2 Gbps
O N S oo orooeessersssegssssmensoreesesoessssemmssommes e soepeessessoesseenngesepssmsessatoentoree oA s eessAsreE o e o e R
Client-to-Gateway IPsec VPN Tunnels 500
SSEVENTIOUBIRGL o escssssmsmsmmsosiarmssasssmssrmatmmsssiarssaassases a0 e ssesnscssssmmassonierasness sy Asamasessessnanss Ay rSmmassnmnet
. Conct;rrent- SSL-VPN Users 20-(] -----
R ded Maxi , Tunnel Mode)
. S5L Inspection Throughput (IPS, avg. HTTPS) 2 135 Mbps
SSL Inspection Concurrent Session (IPS, avg. HTTPS) * 75 000
Applioation Cortrol THOUgMUEIHTTRBAKYS | o ceimecssisisssmosssmissosmaesissbmmosssiosiasosiinisiosasmissminsiiooie S s s s sisssesonee
. I:APWAP Thmugﬁput (HTTP 64K-] ------------ ég(} Mbps
m\;i‘r‘tual D¢ i {Dt-a-f-.;l.m} Maxi ) w0 mmmmmmm—mm—
e O Ol s R S e S e e Ses FSE  Mr
Maximum Number of FortiAPs (Total / Tunnel Mode) 30/10
) Maximum Number of FortiTokens 500

High Availability Configurations

Dimensions

Height x Width x Length (inches)

Active-Active, Active-Passive, Clustering

15%x85x863

Height x Width x Length (mm)

38 = 216 = 160

2.2 1bs (1.0 kgl

Form Factor

Desktop

Notes Al performance values are “up to” and vary depending on system conflguration.

1. IPsec VPN performance test uses AES256-SHAZ256.

2. IPS (Enterprise Mix), Application Contral, NGFW and Threat Protection are measured with
Logging enabled,

3. S5L Inspection performance values use an average of HTTPS sessions of different cipher
suites.

NGFW performance Is measured with Firewall, IPS and Application Control enabled.

. Threat Protection performance is measured with Firewall, IPS, Application Control and

Malware Protection enabled.
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SPECIFICATIONS

Operating Envir t and Certificati

Input Rating 12% DC, 7A

Power Required Powered by External DC Power Adapter, 100-240V AC, 50-60 Hz

Maximum Current 0.84
D O e T s LN et e e P N s
; Power Consumption (Average / Maxjrom) 20 .n'SSW

Heat Dissipation 324 BTU/R

Operating Temperature 32-104°F (0=-40°C)

Storage Temperature -31-158°F (-35-70°C)
B o e
Molsolod, il
Operating Altitude Up to 7400 ft (2250 m)

Compliance FCC, ICES, CE, RCM, VCCI, BSMI, UL/cUL, CB
Certifications ICSA Labsi Firewall, IPsec, IPS, Antivirus, S5L-VPN

* Maximum loading on each PoE/+ port is 20 W (802 3at).

ORDERING INFORMATION

Product SKU Description
FortiGate 60E-POE FG-BDE-POE 10x GE RJ45 ports {including 8x PoE/PoE+ ports, 2x WAN ports)

BUNDLES

Enterprise SMEB Unified Threat Advanced Threat
Protection Protection Protection Protection

-h‘h@@ FortiGuard  FortiCare 247 24%7 247 24x7

Bundies

X Bundie SERUnE Apb ol Jaryice : L . B Stics

L e —— . T N, o
FortiGuard Labs d?“""ers FortiGuard Advanced Malware Protection (AMP) — Antivirus, . . . -
a number of security Mobile Malware, Botnet, CDR, Virus Outbreak Protection and
intelligence services to FortiSandbox Cloud Service
augment the FortiGate FortiGuard Web and Video' Filtering Service . . .
firewall platform. You o s
can easily optimize the bl il bl : : :
protection capabilities of F Rating Service
your FortiGate with one of FortiGuard loT Detection Service .

these FortiGuard Bundles. F

FortiConverter Service .

FortiGate Cloud Subscription .

1. Avallable when running FortiOs 7.0

FE:: HTI nET www.fortinet.com

Copyrght @ 2021 Fortinet, Inc. All rights ressrved, Fortinet®, FortiGate®, FortiCars® and FochGuard®, and certam other marks are registared trademarks of Fortingt, Inc., and other Fortinet names herein may also be registared and/or common law trademarks of Fortinst. All other product
or company namas may be trademarks of their respective owness. P ance and othas metics contaned nensin were attamed in mtarnal |ab 1Ee1s under @eal conditions, and aclusl performance and other results may yary. Network verieties, different network envimnmenta and other
concktions may affect parformance results. Mothing herein represents any bindng commitment by Fortinet, and Fortmet disciaims all warranties, whether exprass o imped, except to.the extent Fortnet enters a binding we ontract, signed by Fortinets Generad Counss), wilh'a purchases
that expressiy warmants inat tne dentified product will perform acconding to cerain exvessly-identified performance metrics and, in such event, ony the specific performance metics expressly identifed in such binding wri ontract shaf be Dinding on Fortinet. For abscéute clanty, any
such warranty witl be Smited to parformances in the sme deal condiions as m Fortinet's intermal lab tests. Fortinet disciaims i full any covenants, represantations, and guarantees purswant hersto, whether express or implied. Fortinet ressrves the right to change, modify, transfer, or otherwise
revize this punbeation winoul notice, and the most cusrent version of the publication shall be spplicatle,

FGPWF-BOE-DAT-R37-20211227



hAP lite

The home Access Point lite (hAP lite) is an ideal little device for your apartment,
house or office.

It supports button triggered WPS, for the convenience of not typing a complicated
password when somebody wants to have wireless internet access, and can also be
told to change to cAP mode and join a CAPsMAN centrally managed network by
the push of a button.

Of course, the device runs RouterOS with all the features, bandwidth shaping,
firewall, user access control and many others.

The hAP lite is equipped with a powerful 650MHz CPU, 32MB RAM, dual chain
2.4GHz onboard wireless, four Fast Ethernet ports and a RouterOS L4 license.

\\ ./}
Mikror ik

Power adapter

USB power supply is included.

Order code RB941-2nD

CPU QCA9531 650MHz CPU

Memory 32MB DDR RAM

Ethernet 4x 10/100 Mbit/s Ethernet with Auto-MDI/X

Wireless cards

Onboard dual chain 2.4GHz 802.11b/g/n QCA9531 wireless module;
10kV ESD protection on each RF port, WPS support via button

Extras Reset switch

LEDs Power LED, 4x Ethernet LED, user LED
Power input Packaged with 5V DC 0.7A power adapter
Dimensions 113x89x28mm

Max consumption | 3W at 5V

Operating Temp

-20C .. +70C tested

oS

MikroTik RouterOS, Level 4 license (AP support)

TX/RX at 1Mbps

22dBm / -96dBm

TX/RX at 11Mbps

22dBm / -89dBm

TX/RX at 6Mbps

20dBm /-93dBm

TX/RX at 54Mbps

18dBm / -74dBm

TX/RX at MCSO

20dBm / -93dBm

TX/RX at MCS7

16dBm /-71dBm

Antenna

1.5dBi gain
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ANATEL
Certificado de ' Homologacao
(Intransferivel)
N® 06307-18-03817
Validade: ' ‘Indeterminada
Emissao: ' 24/10/2018
Requerente: Fabricante:
CNPJ:05.917.486/0001-40
LIVETECH DA BAHIA INDUSTRIA E' COMERCIO LTDA MIKROTIKLS, SIA
AIZKRAUKLES
N2
LETONIA

Este documento homologa, nos termos da regulamentacdo de telecomunicacoes vigente, o Certificado de Conformidade n® 6340, emitido pelo FUNDACAO
CENTRO DE PESQUISA E DESENVOLVIMENTO DE TELECOMUNICACOES- CPQD.. Esta homologacdo € expedida em nome, do-solicitante aqui
identificado, e /& valida-somente para o, produto a seguir discriminado, cuja utilizagdo deve observar as. condigdes estabelecidas na.regulamentacdo de
telecomunicagdes.

Tipo - Categoria:
Transceptor de Radiagao Restrita - Il

Modelo - Nome Comercial (s):
hAP Lite - (RB941-2nD-TC)

Caracteristicas 'téchicas basicas:

Faixa de Frequéncias Tx. |Poténcia Maxima de Saida Bedidhagat A Bmisdsed|7 Fedisfoglus Tipo de~
(MHz) (W) Modulacao
2.400,0 a 2.483,5 0,0551 IMBOG7W SE&ﬁE’#ilA DBPSE’C?(QPSK’
2.400,0-a 2:483,5 0,0488 16M4D7W OFDM BI:(S;/I;‘SZEK
2.400,0'a 2.483,5 0,0289 17M6D7W. OFDM B?g}é"‘gi;}(’
2.400,0'a 2.483,5 0,0223 35M4D7W OFDM B?S/E48Z;K

= O'produto possui nome comercial: RB941-2nD-TC:
= Ensaio/de SAR nao aplicavel.

Na instalacdo do produto, devem ser observadas as condicoes de uso conforme estabelecido no:Regulamento sobre Equipamentos de
Radiocomunicacado de Radiacédo Restrita:

Este certificado substitui 0 de' mesmo nimero emitido em 24/10/2018

Constitui' obrigagao ‘do fabricante 'do ' produto “no - Brasil' providenciar ‘a: identificagdo do' produto' 'homologado, nos ‘termos' da' regulamentagdo de
telecomunicagdes, em todas as unidades'.comercializadas, antes de sua efetiva distribuicdo ao mercado; assim como observar e manter.as caracteristicas
técnicas que fundamentaram a'certificagdo original.

As informacoes constantes deste certificado de homologacdao podem ser confirmadas no SCH - Sistema de Gestao de Certificacdo e
Homologagao, disponivel no portal da Anatel. (www.anatel.gov.br).

Davison Gonzaga da Silva
Gerente de Certificagdo e Numeragao
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Copyright and Warranty Information

Copyright and Trademarks. Copyright MikroTikls SIA. This
manual contains information protected by copyright law. No
part of it may be reproduced or transmitted in any form without prior written permission from the copyright
holder. RouterBOARD, RouterQS, RouterBOOT and MikroTik are trademarks of MikroTikls SIA. All trademarks
and registered trademarks appearing in this manual are the property of their respective holders.

Hardware. MikroTik warrants all RouterBOARD series equipment for the term of fifteen (15) months from the
shipping date to be free of defects in materials and workmanship under normal use and service, except in case
of damage caused by mechanical, electrical or other accidental or intended damages caused by improper use
or due to wind, rain, fire or other acts of nature.

To return failed units to MikroTik, you must perform the following RMA (Return Merchandise Authorization)
procedure. Follow the instructions below to save time, efforts, avoid costs, and improve the speed of the RMA
process.

1. If you have purchased your product from a MikroTik Reseller, please contact the Reseller company
regarding all warranty and repair issues, the following instructions apply ONLY if you purchased your
equipment directly from MikroTik in Latvia.

2. We do not offer repairs for products that are not covered by warranty. Exceptions can be made for
RB1000, RB1100, RB1200.

3. Out-of-warranty devices and devices not covered by warranty sent to Mikrotikls will be returned to
the sender at sender's cost.

RMA Instructions are located on our webpage here: http://rma.mikrotik.com

Manual. This manual is provided “as is” without a warranty of any kind, expressed or implied, including, but
not limited to, the implied warranty of merchantability and fitness for a particular purpose. The manufacturer
has made every effort to ensure the accuracy of the contents of this manual; however, it is possible that it may
contain technical inaccuracies, typographical or other errors. No liability is assumed for any inaccuracy found
in this publication, nor for direct or indirect, incidental, consequential or other damages that may result from
such an inaccuracy, including, but not limited to, loss of data or profits. Please report any inaccuracies found to
support@mikrotik.com
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System Board View and Layout
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You can download the board dimensions and case design files (PDF and DXF) from www.routerboard.com

Specifications
CPU RB750: AR7240 400MHz
RB750GL: AR7242 400MHz
Memory RB750: 32MB DDR SDRAM onboard
RB750GL: 64MB SDRAM onboard
Boot loader RouterBOOT

Data storage

Ethernet

LEDs

Power at the device
Power over Ethernet
Power consumption
Dimensions
Temperature
Humidity

RouterOS

64MB onboard NAND memory chip

RB750: Five 10/100 Mbit/s Ethernet ports with Auto-MDI/X
RB750GL: Five 10/100/1000 Gigabit Ethernet ports with Auto-MDI/X

Power, NAND activity, 5 Ethernet and 1 wireless LEDs
DC power jack (5.5mm outside and 2mm inside diameter, female, pin positive plug) accepts 8-30V DC
Ether 1 requires 8-30V DC (non 802.3af), to compensate for losses, it’s recommended to use 12V or more
Up to 6W
113x89x28mm. Weight without packaging and cables: 129g
Indoor device. Operational temperature: -20°C to +50°C
Operational: up to 70% relative humidity (non-condensing)

RouterOS v5, Level4 license


http://www.routerboard.com/

Hardware Guide

Memory and Storage Devices

Memory

The RB750 has 32MB of built-in memory, RB750GL has 64MB. There are no memory upgrade options.

Input/Output Ports

Ethernet ports

There are five individual Ethernet ports. Ports 2-5 are connected to a switch and can be switched together by
an option in the RouterOS software.

All cables made to EIA/TIA 568A/B cable specifications will work correctly (see Connector Index for pinout).
Note that this port supports automatic cross/straight cable correction (Auto MDI/X), so you can use either
straight or cross-over cable for connecting to other network devices.

LEDs

Ethernet LED lights up when a cable is connected, these LEDs don’t show ethernet activity, just connectivity.
Power LED indicates that the device receives power. ACT LED shows NAND activity and can be programmed to
show other things via RouterOS LED menu.

User's Guide

Powering
The device accepts powering from the power jack or from the first Ethernet port (Passive PoE):

e DC power jack (5.5mm outside and 2mm inside diameter, female, pin positive plug) accepts 8-30V DC
e The first Ethernet port accepts passive Power over Ethernet accepts 8-30V DC

Under maximum load, the power consumption of this device is 6W

Booting options
RouterOS is the operating system of all RouterBOARD routers. Please see detailed configuration guide here

http://wiki.mikrotik.com/wiki/Category:Manual

Initial configuration includes the following:

Ports Ether2-Ether5 are connected together as a switch. This switch has a DHCP server runni ng, so you
can connect to the devide using the Web based , Webfig” interface from Ether2-Ether5 or from the
wireless interface. Open http://192.168.88.1 in your browser, in the page that opens, select , Webfig”
and log in with username ,,admin” and no password. The Ether1 port has a firewall on it, and a DHCP
client, so it’s configured to be connected to your ISP.

See this table for specific default config info on all our products:
http://wiki.mikrotik.com/wiki/Manual:Default Configurations



http://wiki.mikrotik.com/wiki/Category:Manual
http://wiki.mikrotik.com/wiki/Manual:Default_Configurations
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An alternative configuration option is the MikroTik Winbox utility (Windows only). Winbox can be used to
connect to the default IP address of 192.168.88.1 with the username admin and no password.

In case you wish to boot the device from network, for example to use MikroTik Netinstall, hold the RESET
button of the device when starting it until the LED light turns off, and the device will start to look for Netinstall
servers. In case IP connection is not available, Winbox can also be used to connect to the MAC address of the
device. More information here: http://wiki.mikrotik.com/wiki/First time startup

Onboard NAND Storage Device

The RouterBOARD may be started from the onboard NAND storage chip. As there is no partition table on the
device, the boot loader assumes the first 4MiB form a YAFFS filesystem, and executes the file called “kernel”
stored in the root directory on that partition. It is possible to partition the rest of the medium by patching the
kernel source.

Booting from network

You can boot the RouterBOARD device from Network with the NETINSTALL software, if your RouterOS
software needs to be reinstalled or reset. Hold the Reset button, power on the device, and release until the
LED light stops flashing. See ,,Buttons and Jumpers” below for details. The Netinstall program can be
downloaded from www.mikrotik.com download section.

Network boot works similarly to PXE or EtherBoot protocol, and allows you to the device from an executable
image stored on a TFTP server. It uses BOOTP or DHCP (configurable in boot loader) protocol to get a valid IP
address, and TFTP protocol to download an executable (ELF) kernel image combined with the initial RAM disk
(inserted as an ELF section) to boot from (the TFTP server's IP address and the image name must be sent by the
BOOTP/DHCP server).

To boot the RouterBOARD computer from Ethernet network you need the following:

e An ELF kernel image for the loader to boot from (you can embed the kernel parameters and initrd image
as ELF sections called kernparm and initrd respectively)

e A TFTP server which to download the image from

e A BOOTP/DHCP server (may be installed on the same machine as the TFTP server) to give an IP address,
TFTP server address and boot image name

Operating System Support

MikroTik RouterOS starting from version v5 is fully compatible with the device. If your device is preinstalled
with an earlier RouterOS release, please upgrade RouterOS to v5.8 or newer.

Buttons and Jumpers
e RouterOS reset jumper hole (on the bottom of case) — resets RouterOS software to defaults. Must
short circuit the metallic sides of the hole with a screwdriver and boot the device. Hold screwdriver in
place until RouterOS configuration is cleared.
e RouterBOOT reset button (RES, front panel) has two functions:
o Hold this button during boot time until LED light starts flashing, release the button to reset
RouterOS configuration (same result as with RouterOS reset hole)


http://wiki.mikrotik.com/wiki/First_time_startup
http://www.mikrotik.com/

o Hold this button during boot time longer, until LED turns off, then release it to make the
RouterBOARD look for Netinstall servers.

RouterBOOT

The RouterBOOT firmware (also referred as Bootloader here) provides the basic functionality to boot an
Operating System. It supports serial console via the onboard serial port at the boot time. The loader supports
booting from the onboard NAND device and from a network server (see the respective section for details on
this protocol).

Boot Loader Configuration
This device doesn’t come fitted with a serial port connector, so all Bootloader specific settings must be done in
RouterOS. See ,,RouterOS functions”

Boot Loader Upgrading

The boot loader is needed to initialize all the hardware and boot the system up.

The boot loader upgrading is possible from MikroTik RouterQOS, from within the “/system routerboard” menu.
Updates are included with each RouterOS update. The procedure is described in the MikroTik RouterOS
manual: http://wiki.mikrotik.com/wiki/Manual:Bootloader upgrade

RouterOS functions

The default OS of RouterBOARD devices is RouterQS, when the routerboard.npk package is installed, RouterQOS
can configure some RouterBOARD hardware settings

Firmware information
This menu displays RouterBOARD model number, serial number, the current boot loader version and the
version available in the current software packages installed.

[admin@MikroTik] > system routerboard print
routerboard: yes
model: "rb750"
serial-number: "154201C1DD3C"
current-firmware: "2.26"
upgrade-firmware: "2.27"
[admin@MikroTik] >

The firmware version can be upgraded from RouterOS by using “/system routerboard upgrade” command.

Firmware Settings
Boot loader settings are also accessible through this menu.

[admin@MikroTik] > system routerboard settings print
boot-delay: 2s
boot-device: nand-if-fail-then-ethernet
boot-protocol: bootp
enable-jumper-reset: yes
[admin@MikroTik] >

e Boot-device: use this to enable Netinstall
e Boot protocol: for Netinstall use Bootp, for installing other operating systems, you need to use DHCP
e Enable-jumper-reset: Disable this to avoid accidental setting reset via the onboard jumper


http://wiki.mikrotik.com/wiki/Manual:Bootloader_upgrade
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The Software Reset jumper , which resets both boot loader settings and RouterQOS settings by default, can be
disabled in this menu (it will still reset the boot loader settings).

Appendix
Connector Index

Etherl-5 RJ45 (Gigabit for RB750GL) Fast Ethernet 100Base-T ports, Etherl accepts passive PoE power

Power Power Jack (8-30V DC)

Button Index

RES Software Reset 1 button. (see ’Buttons and Jumpers”)
RESET Software Reset 2 jumper hole. Resets RouterOS settings (see ,Buttons and Jumpers”)
(unlabeled)
Ethernet Cables
RJ45 Color Function Function RJ45 pin for Straight cable RJ45 pin for Crossover cable
Pin (100Mbit) (1Gbit) (MDI, EIA/TIA568A) (MDI-X, EIA/TIA568B)
1 Green TX+ Data Data A+ 1 3
2 Green/White TX- Data Data A- 2 6
3 Orange RX+ Data Data B+ 3 1
4 Blue - Data C+ 4 4
5 Blue/White - Data C- 5 5
6 Orange/White RX- Data Data B- 6 2
7 Brown - Data D+ 7 7

8 Brown/White - Data D- 8 8
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ANATEL

Certificado de ' Homologacao

(Intransferivel)

N .. -03617-14-03817

Validade: ' ‘Indeterminada
Emissao: ' 22/09/2017

Requerente: Fabricante:

CNPJ: 07.212.549/0002-70

OIW INDUSTRIA/ELETRONICA S/A MIKROTIKLS, SIA
AIZKRAUKLES
NQ
LETONIA

Este documento homologa, nos. termos da regulamentagédo de telecomunicagdes vigente, o Certificado de Conformidade n? NCC 11357/14, emitido pelo
Associacao NCC Certificacoes do Brasil, Esta homologacdo € expedida em nome do solicitante aqui identificado e € valida somente para o produto a
seguir discriminado, cuja utilizacao deve observar as condicdes estabelecidas na regulamentacao de telecomunicagdes.

Tipo - Categoria:
Equipamento de Rede de Dados - |l

Modelo - Nome Comercial (s):
RB750GL - (RB750GL)

Caracteristicas técnicas basicas:

Equipamento utilizado em redes Ethernet,.
Observagbes

Modulos de interface e protocolos de sinalizacdo, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatéria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Este certificado substitui o de' mesmo nimero emitido em 08/12/2014

Constitui ‘obrigacao "do" fabricante ‘do ' produto  no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nhos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagao original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologacéao, disponivel no portal da Anatel. (www.anatel.gov.br).

Davison Gonzaga da Silva
Gerente de Certificacdo e Numerac&o - substituto
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RB2011UAS-RM

RB2011 Series

RB2011 are multifunctional routers with 5 Gigabit Ethernet ports and 5
Fast Ethernet ports, and multiple models available. The RB2011iL are
lower cost, but the RB2011Ui series have full features.

All RB2011 devices are powered by a new generation Atheros 600MHz
74K MIPS CPU.

Model RB2011iL RB2011UiAS
CPU Atheros AR9344 600MHz
Memory 64MB DDR SDRAM onboard memory ‘ 128MB DDR SDRAM onboard memory
Ethernet F!ve 10/100 Mbit Fast Ethern_et ports with Auto—MDI/X
Five 10/100/1000 Mbit Gigabit Ethernet ports with Auto-MDI/X
Extras Reset button, Reset jumper
LEDs Power, User, Ethernet activity
Power input Jack 8-28V DC; PoE in: 8-28V DC on Ether1 (Non 802.3af).

Power output

500mA on Port 10

Dimensions

Desktop:230x90x25mm
Rackmount:443x92x44mm

Power consumption

8W max 15W max

Operating System

MikroTik RouterOS, L4 license MikroTik RouterOS, L5 license

Package includes

RB2011, power supply

Feature / Model  2011iL-IN 2011iL-RM 2011iLS-IN 2011UIAS-IN 2011UIAS-RM
Enclosure Desktop Rackmount Desktop Desktop Rackmount
SFP port Yes Yes Yes

Power output on port 10 on port 10 on port 10 on port 10 on port 10
usB Yes Yes

RB2011 Series
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Certificado de ' Homologacao

(Intransferivel)
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Validade: ' ‘Indeterminada
Emissao: ' 22/12/2016

Requerente: Fabricante:
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Este documento homologa, nos. termos, da regulamentagédo de telecomunicacdes vigente, o, Certificado de Conformidade n? NCC 14004/16, emitido pelo
Associacdao NCC Certificacoes do Brasil. Esta homologacao é expedida em nome do solicitante aqui identificado - é valida-somente para o produto a
seguir discriminado, cuja utilizacao deve observar as condicoes estabelecidas na regulamentacao de telecomunicagoes.

Tipo - Categoria:
Equipamento de Rede de Dados - 1l

Modelo - Nome Comercial (s):
RB2011UiAS-RM - (RB2011UiAS-RM)

Caracteristicas 'téchicas basicas:

Equipamento. utilizado em redes Ethernet.
Observacoes

Este produto destina-se ao uso profissional, manuseado por pessoal devidamente qualificado, ndo sendo destinado ao uso do publico em geral
para acesso a servico de telecomunicacoes de interesse coletivo.

Modulos de interface e protocolos de sinalizacdo, especificados em documentos técnicos do produto, ndo estdo cobertos por este certificado,
sendo obrigatoria sua certificacdo e homologacao, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigagéo  do' fabricante ‘do ' produto no ‘Brasil 'providenciar ‘a’ identificacdo do ' ‘produto 'homologado, nos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades ‘comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagdo original.

As informagoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificagao e
Homologacao, disponivel no portal da Anatel. (www.anatel.gov.br).

Davison Gonzaga da Silva
Gerente de Certificacdo e Numeragéo - Substituto




RouterBOARD 3011UiAS-RM

Aol T ke %

RE 3011 UiASRM @D

First use

Connect your Internet cable to port 1, and local network PCs to ports 2-10.

Choose your powering solution, please see Powering section for possibilities.

Set your computer IP configuration to automatic (DHCP).

Default IP address from the local network is 192.168.88.1, open this address in your web browser to start
the configuration. The username is admin and there is no password.

We recommend clicking the “Check for updates” button and updating your RouterOS software to the latest
version to ensure the best performance and stability.

Set up your password in the screen that loads.

Powering

The device accepts powering from either the power jack or from the LAN1 Ethernet port:

Direct-input power jack (5.5 mm outside and 2 mm inside diameter, female, pin positive plug) accepts 14-
30 V DC = (overvoltage protection starts at 30 V).

Eth1 port accepts 14-30 V DC = input (at the board; higher voltage needed to compensate for power loss
on long cables) from non-standard (passive) Power over Ethernet injectors. The board does not support
IEEE802.3af compliant 48 V power injectors.

The power consumption under maximum load can reach 30 W.

Connecting to a POE Adapter:

1.
2.

3.

Connect the Ethernet cable from the device to the POE port of the POE adapter.

Connect an Ethernet cable from your LAN to the LAN port of the POE adapter, please mind arrows for data
and power flow.

Connect the power cord to the adapter, and then plug the power cord into a power outlet.

Extension slots and ports

Ten 10/100/1000 (Gigabit) Ethernet ports (Auto MDI/X).

USB 3.0 type A.

LCD panel.

SFP port for SFP module.

The Ether10 port supports PoE output, with auto-detection feature. This means you can connect Laptops
and other non-PoE devices without damaging them. The PoE on Ether10 outputs approximately 2 V below
input voltage and supports up to 0.7 A (So provided 24 V PSU will provide 22V/0.7 A output to the Ether10
PoE port).
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Mounting

The device is designed to use indoors and it can be mounted in a rackmount enclosure using provided rack
mounts, or it can be placed on the desktop. Please attach rubber pegs on the bottom of the router if the desired
placement is on the flat surface or use a Phillips screwdriver to attach rackmount ears on both sides of the device if
designated use is for rackmount enclosure:

1. attach rack ears to both sides of the device and

tighten four screws to secure them in place, as —————————— /
shown on the picture to the right,

2. place the device in rackmount enclosure and f ( o
align with the holes so that device fits conveniently, " @
Wy

3. tighten screws to secure it in place.

The IP rating scale for this device is IPX0. The device
has no protection from water contamination, please
ensure the placement of the device in a dry and

ventilated environment. g =
®
—

We recommend Cat5/6 cables for our devices.
Mounting and configuration of this device should be \ @ /
done by a qualified person. /

Configuration

[l

Once logged in, we recommend clicking the “Check for updates” button in the QuickSet menu, as updating your
RouterOS software to the latest version ensures the best performance and stability. For wireless models, please
make sure you have selected the country where the device will be used, to conform with local regulations.

RouterOS includes many configuration options in addition to what is described in this document. We suggest
starting here to get yourself accustomed to the possibilities: http://mt.lv/help. In case IP connection is not available,
the Winbox tool (http://mt.lv/winbox) can be used to connect to the MAC address of the device from the LAN side
(all access is blocked from the Internet port by default).

For recovery purposes, it is possible to boot the device from the network, see a section Reset button.

Reset button

To use the reset button, hold it and then turn on the device, while still holding the button.

- Release the button when the green LED starts flashing, to reset RouterOS configuration. To not load
backup bootloader, you can start holding the button after power is already applied.

- Release the button after LED is no longer flashing (~20 seconds) to cause a device to look for Netinstall
servers (required for reinstalling RouterOS over the network). You can also release the button at the time
when the device has appeared in the Netinstall utility device list.

Regardless of the above option used, the system will load the backup RouterBOOT loader if the button is pressed
before power is applied to the device. Useful for RouterBOOT debugging and recovery.

Accessories

Package includes the following accessories that come with the device:
« EU/US Switching Power Supply DC =24V, 1.2 A, 28.8 W, 86.8%, VI, cable:220 cm.
« 1U rackmount bracket black.
- Fastening set for RB2011 rackmount case K-19 v3.
Please visit wiki pages for MikroTik SFP module compatibility table:
https://wiki.mikrotik.com/wiki/MikroTik_SFP_module_compatibility table
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Specifications

For more information about this product, specification and pictures please visit our web page:
https://mikrotik.com/product/RB3011UiAS-RM

Operating system support

The device supports RouterOS software version 6. The specific factory installed version number is indicated in the
RouterOS menu /system resource. Other operating systems have not been tested.

MikroTik mobile app

Use the MikroTik smartphone app to configure your router in the field, or to apply the most basic initial settings for

# Download on the
@& App Store

your MikroTik home access point.

GETITON
” Google Play
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Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15
of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a
residential installation.

This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the C
receiver is connected.

«  Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate this equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

Note: This unit was tested with shielded cables on the peripheral devices. Shielded cables must be used with the
unit to ensure compliance.

Industry Canada

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the following
two conditions: (1) this device may not cause interference, and (2) this device must accept any interference,
including interference that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence.
L'exploitation est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2)
l'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en
compromettre le fonctionnement.
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CE Declaration of Conformity C €

Manufacturer: Mikrotikls SIA, Brivibas gatve 214i Riga, Latvia, LV1039.

BG|C HacToswoTo Mikrotikls SIA geknapupa, Ye To3u TMn paguocbopbxeHune RouterBOARD e B chotBeTcTBMEe ¢ OQupektusa 2014/53/EC.
LisnocTHmAT TekcT Ha EC feknapauumsaTta 3a CbOTBETCTBME MOXE [a Ce HaMepy Ha crnegHust MHTepHeT aapec: https://mikrotik.com/products

(CS [Timto Mikrotikls SIA prohlasuje, Ze typ radiového zafizeni RouterBOARD je v souladu se smérnici 2014/53/EU. UpIné znéni EU prohlaseni o
shodé je k dispozici na této internetové adrese: https://mikrotik.com/products

DA |Hermed erkleerer Mikrotikls SIA , at radioudstyrstypen RouterBOARD er i overensstemmelse med direktiv 2014/53/EU. EU-
overensstemmelseserkleeringens fulde tekst kan findes pa felgende internetadresse: https://mikrotik.com/products

DE |Hiermit erklart Mikrotikls SIA , dass der Funkanlagentyp RouterBOARD der Richtlinie 2014/53/EU entspricht. Der vollsténdige Text der EU-
Konformitatserklarung ist unter der folgenden Internetadresse verfligbar: https://mikrotik.com/products

EL [Me Tnv Tapouca o/n Mikrotikls SIA , dnAwvel 611 0 padioegoTAiondg RouterBOARD 1Anpoi Tnv odnyia 2014/53/EE. To TTAfpeG Keipevo Tng
OnAwaong cuppdpewong EE diatiBetal aTnv akéAouBn 1oTooeAida aTto diadikTuo: https://mikrotik.com/products

EN [Hereby, Mikrotikls SIA declares that the radio equipment type RouterBOARD is in compliance with Directive 2014/53/EU. The full text of the
EU declaration of conformity is available at the following internet address: https://mikrotik.com/products

ES [Por la presente, Mikrotikls SIA declara que el tipo de equipo radioeléctrico RouterBOARD es conforme con la Directiva 2014/53/UE. El texto
completo de la declaracion UE de conformidad esta disponible en la direccidn Internet siguiente: https://mikrotik.com/products

ET [Kdesolevaga deklareerib Mikrotikls SIA , et kdesolev raadioseadme tlilp RouterBOARD vastab direktiivi 2014/53/EL nduetele. ELi
lvastavusdeklaratsiooni taielik tekst on kattesaadav jargmisel internetiaadressil: https://mikrotik.com/products

F

Mikrotikls SIA vakuuttaa, etta radiolaitetyyppi RouterBOARD on direktiivin 2014/53/EU mukainen. EU-vaatimustenmukaisuusvakuutuksen
taysimittainen teksti on saatavilla seuraavassa internetosoitteessa: https://mikrotik.com/products

FR |Le soussigné, Mikrotikls SIA , déclare que I'équipement radioélectrique du type RouterBOARD est conforme a la directive 2014/53/UE. Le
texte complet de la déclaration UE de conformité est disponible a I'adresse internet suivante: https://mikrotik.com/products

HR [Mikrotikls SIA ovime izjavljuje da je radijska oprema tipa RouterBOARD u skladu s Direktivom 2014/53/EU. Cjeloviti tekst EU izjave o
sukladnosti dostupan je na sliedecéoj internetskoj adresi: https://mikrotik.com/products

HU [Mikrotikls SIA igazolja, hogy a RouterBOARD tipusu radidberendezés megfelel a 2014/53/EU iranyelvnek. Az EU-megfelel6ségi nyilatkozat
telies szbvege elérhetd a kdvetkez6 internetes cimen: https://mikrotik.com/products

IT |Il fabbricante, Mikrotikls SIA , dichiara che il tipo di apparecchiatura radio RouterBOARD é conforme alla direttiva 2014/53/UE. Il testo
completo della dichiarazione di conformita UE & disponibile al seguente indirizzo Internet: https://mikrotik.com/products

IS [Hér med lysir Mikrotikls SIA pvi yfir ad RouterBOARD er i samraemi vid grunnkrofur og adrar krofur, sem gerdar eru i tilskipun 2014/53/EU.
Fullur texti ESB samraemisyfirlysingar er ad finna & eftirfarandi veffangi: https://mikrotik.com/products

LT |AS, Mikrotikls SIA , patvirtinu, kad radijo jrenginiy tipas RouterBOARD atitinka Direktyvg 2014/53/ES. Visas ES atitikties deklaracijos tekstas
prieinamas Siuo interneto adresu: https://mikrotik.com/products

LV [Ar So Mikrotikls SIA deklaré, ka radioiekarta RouterBOARD atbilst Direktivai 2014/53/ES. Pilns ES atbilstibas deklaracijas teksts ir pieejams
$ada interneta vietné: https://mikrotik.com/products

MT [B'dan, Mikrotikls SIA , niddikjara li dan it-tip ta' taghmir tar-radju RouterBOARD huwa konformi mad-Direttiva 2014/53/UE. It-test kollu tad-
dikjarazzjoni ta' konformita tal-UE huwa disponibbli f'dan I-indirizz tal-Internet li gej: https://mikrotik.com/products

N

-

Hierbij verklaar ik, Mikrotikls SIA , dat het type radioapparatuur RouterBOARD conform is met Richtlijn 2014/53/EU. De volledige tekst van
de EU-conformiteitsverklaring kan worden geraadpleegd op het volgende internetadres: https://mikrotik.com/products

NO[Mikrotikls SIA erklaerer herved at utstyret RouterBOARD er i samsvar med de grunnleggende krav og gvrige relevante krav i direktiv
2014/53/EU. Den fulle teksten til EU-samsvarserklaeringen er tilgiengelig pa feglgende internettadresse: https://mikrotik.com/products

PL [Mikrotikls SIA niniejszym os$wiadcza, ze typ urzadzenia radiowego RouterBOARD jest zgodny z dyrektywag 2014/53/UE. Pemny tekst
deklaraciji zgodnos$ci UE jest dostepny pod nastepujgcym adresem internetowym: https://mikrotik.com/products

PT [O(a) abaixo assinado(a) Mikrotikls SIA declara que o presente tipo de equipamento de radio RouterBOARD esta em conformidade com a
Diretiva 2014/53/UE. O texto integral da declaragdo de conformidade esta disponivel no seguinte endereco de Internet:
https://mikrotik.com/products

RO|Prin prezenta, Mikrotikls SIA declara ca tipul de echipamente radio RouterBOARD este in conformitate cu Directiva 2014/53/UE. Textul
integral al declaratiei UE de conformitate este disponibil la urmatoarea adresa internet: https://mikrotik.com/products

SK [Mikrotikls SIA tymto vyhlasuije, Ze radiové zariadenie typu RouterBOARD je v stlade so smernicou 2014/53/EU. Uplné EU vyhlasenie o
zhode je k dispozicii na tejto internetovej adrese: https://mikrotik.com/products

SL [Mikrotikls SIA potrjuje, da je tip radijske opreme RouterBOARD skladen z Direktivo 2014/53/EU. Celotno besedilo izjave EU o skladnosti je
na voljo na naslednjem spletnem naslovu: https://mikrotik.com/products

SV [Harmed forsakrar Mikrotikls SIA att denna typ av radioutrustning RouterBOARD 6verensstammer med direktiv 2014/53/EU. Den fullstandiga
texten till EU-férsékran om dverensstammelse finns pa féljande webbadress: https://mikrotik.com/products

Note. Information contained here is subject to change. Please visit the product page on www.mikrotik.com for the most up to date version of this
document.

EAL
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I B ulS7E . Ceppxeme adanmepa Ha 3axpaHeaHe, 3a 0a ekoyume ycmpotcmeomo. Omeopeme 192.168.88.1 e yeb 6pay3bp, 3a 0a
Hacmpoume npodykma. lNoseve uHpopmayusi 8 http://mt.Iv/help-bg

(S CAL L W eI XVFdl1: Pripojte napajeci adaptér k zapnuti pfistroje. Oteviete 192.168.88.1 ve webovém prohliZze¢i pro konfiguraci produktu.
Vice informaci najdete v http:/mt.Iv/help-cs

YWYy - Tilslut stramadapteren for at teende for enheden. Abn 192.168.88.1 i en webbrowser til at konfigurere produktet. Mere
information i http./mt.Iv/help-da

LY Y e ttete . Verbinden Sie das Netzteil, um das Gerét einzuschalten. Offnen Sie 192.168.88.1 in einem Web-Browser, um das
Produkt zu konfigurieren. Weitere Informationen im http.//mt.Iv/help-de

[ LT[ KX LAY >UvOETTE TOV TTPOTAPLOYEQ TPOPOOOTIAS Yia va eVEPYOTTOINOETE TN povada. Avoiére 192.168.88.1 oc éva mpdypauua
mrepinynong oro Web yia va diauop@waoete 1o mpoidv. [epioadrepes mAnpopopics aro hitp.//mt.Iv/help-el

S e T WU ELDEL: Connect the power adapter to turn on the device. Open 192.168.88.1 in your web browser, to configure it. More
information on http.//mt.Iv/help

[ EUTEIR LRI Conecte el adaptador de alimentacion para encender la unidad. Abra 192.168.88.1 en un navegador web para
configurar el producto. Mas informacién en http.//mt.lv/help-es

[FAETIOIIL: . Uhendage toiteadapter seadme sisseliilitamiseks. Avatud 192.168.88.1 in veebilehitseja seadistada toodet. Rohkem
teavet http./mt.Iv/help-et

[HALENI{I NI Kytke virtaldhde péélle laitteen. Avaa 192.168.88.1 in selaimen maérittaa tuotteen. Lisaé tietoa http./mt.Iv/help-fi

L i /Lo Le G RET il de): Connectez I'adaptateur d'alimentation pour allumer l'appareil. Ouvrez 192.168.88.1 dans un navigateur Web pour
configurer le produit. Plus d'informations dans http:/mt.Iv/help-fr

WiV W QI JIETI): Prikijucite napajanje i ukljucite uredaj. Za konfiguraciju uredaja u pregledniku otvorite 192.168.88.1. Vise informacija je
na http://mt.lv/help-hr

(VA EELEIETRIER R Csatlakoztassa a haldzati adaptert a késziilék bekapcsolasahoz. Megnyitasa 192.168.88.1 egy webbdngészében
beéllitani a terméket. Tobb informéacié http:/mt.lv/help-hu

W ELIEIER. IR ((WF4lels]: Collegare 'adattatore di alimentazione per accendere l'unita. Aprire 192.168.88.1 in un browser Web per configurare
il prodotto. Maggiori informazioni in http:/mt.lv/help-it

[E I COTETEI I Ely: Tengdu straumbreytinn til ad kveikja & taekinu. Opnadu 192.168.88.1 i vafra til ad stilla pad. Nanari

upplysingar a http:/mt.Iv/help-is

N O ENTIEY. Koble stramadapteren for & sld p& enheten. Apne 192.168.88.1 i nettleseren din for & konfigurere den. Mer
informasjon pé http.//mt.Iv/help-no

(A EU I T RIS IS Prijunkite maitinimo adapterj jjunkite jrenginj. | interneto narsSykle 192.168.88.1 Atidarykite galite konfigdruoti
gaminj. Daugiau informacijos rasite http:/mt.Ilv/help-It

RN XL ECR IS (LCIE: Pievienojiet Stravas adapteri, lai ieslégtu ierici. Atvért 192.168.88.1 ar interneta parliku, lai konfigurétu produktu.
Pladaka informacija http://mt.Iv/help-lv

AR ETNTCIREIFR ((Tr#dledi]: Qabbad l-adapter tal-qawwa biex iddawwar it-taghmir. Iftah 192.168.88.1 fil-web browser tieghek, biex jigi
kkonfigurat. Aktar informazzjoni fuq http:/mt.Iv/help-mt

L/ ENleIEIe[lale: Sluit voedingsadapter aan op het apparaat in te schakelen. Open 192.168.88.1 in een webbrowser om het product te
configureren. Meer informatie in http.//mt.Iv/help-nl

Bl (M (Me]: Podfagcz adapter zasilania, aby wigczy¢ urzgdzenie. Otworz 192.168.88.1 w przegladarce internetowej, aby
skonfigurowac urzgdzenie. Wiecej informacji w http://mt.Iv/help-pl

LB EUTETR R (L Conecte o adaptador de alimentagdo para ligar o aparelho. Abra 192.168.88.1 em um navegador da web para
configurar o produto. Mais informagdes em http:/mt.lv/help-pt

(RO [ I (T TR CROLIPENGE: Conectati adaptorul de alimentare pentru a porni aparatul. Deschide 192.168.88.1 intr-un browser web pentru a
configura produsul. Mai multe informatii in http:/mt.lv/help-ro

RLMVEVLLIIE: Prikljucite napajalnik za vklop naprave. Odprite 192.168.88.1 v spletnem brskalniku nastaviti izdelek. Veé informacij v

http://mt.Iv/help-sk

NI L W ENJ LI Pripojte napajaci adaptér k zapnutiu pristroja. Otvorte 192.168.88.1 vo webovom prehliadaci pre konfiguraciu produktu.
Viac informacii najdete v http:/mt.Iv/help-si

R A DT EUNEL: Anslut nétadaptern for att sld pa enheten. Oppna 192.168.88.1 i en webblésare fér att konfigurera produkten. Mer
information pé http.//mt.Iv/help-sv

NI i L Koble stremadapteren for & sla p& enheten. Apne 192.168.88.1 i en nettleser for & konfigurere produktet. Mer
informasjon pé http.//mt.Iv/help-no

[V Y (e Te Tl Lo W e BT N T ETIY - oOkrrodume adanmep rnumaHusi Ymobbi exkrnrodums yempolticmeo. Omkpotme 192.168.88.1 e ceoem
8eb6-6pay3epe 0nsi KOHhucypayuu. [JononHumernbHas uHghopmayus http://mt.Iv/help-ru

EEERTEL SRS, 1 Web IS TH 192.168.88.1 #HTBGE. X http-/mt.Iv/help-zh KIEHEE
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2 Republica Federativa do Brasil
J Agéncia Nacional de Telecomunicagoes

ANATEL

Certificado de ' Homologacao
(Intransferivel)
Ne . 07895-17-03817

Validade: ' ‘Indeterminada
Emissao: ' 19/12/2017

Requerente: Fabricante:

CNPJ: 07.212.549/0002-70

OIW INDUSTRIA/ELETRONICA S/A MIKROTIKLS, SIA
AIZKRAUKLES
NQ
LETONIA

Este documento homologa, nos termos. da regulamentagdo de telecomunicagdes vigente, o Certificado de Conformidade n® 00104350, emitido pelo Instituto
Brasileiro de Certificacdo para produtos de Telecomunicacoes. Esta homologacdo é expedida em nome do solicitante aqui. identificado e é valida
somente para o produto-a seguir discriminado, cuja utilizagdo deve observar as condices estabelecidas na regulamentagdo de telecomunicacoes.

Tipo - Categoria:
Equipamento de Rede de Dados - |l

Modelo - Nome Comercial (s):
RB3011UiAS-RM

Caracteristicas técnicas basicas:

- Equipamento para aplicagdo em redes. de acesso Ethernet.
Observagbes

= Médulos de interface e protocolos de sinalizacdo passiveis de' homologacdo compulsoria, caso estejam especificados em documentos técnicos
do produto, ndo estao cobertos por este certificado, sendo obrigatéria a homologacao destes, caso venham a ser fornecidos ou utilizados.

Constitui ‘obrigacao "do" fabricante ‘do ' produto  no  Brasil 'providenciar ‘a' identificacdo do produto 'homologado, nhos ‘termos da 'regulamentacdo de
telecomunica¢des, em todas as unidades comercializadas, antes 'de sua efetiva distribuicdo ao mercado, ‘assim como observar e manter'as ‘caracteristicas
técnicas que fundamentaram a certificagao original.

As informacoes, constantes deste certificado de homologacdao, podem ser confirmadas no SCH - Sistema de Gestao de Certificacao e
Homologacéao, disponivel no portal da Anatel. (www.anatel.gov.br).

Marcos de Souza Oliveira
Gerente de Certificagcdo e Numeragéo




NETSCOUT

| USE CASE |

Arbor Edge Defense is an Essential On-Premise

DDoS Solution

Cloud DDoS services are great for
mitigating large-scale volumetric attacks.
But with the breadth and depth of
today’'s DDoS attacks (volumetric,
state-exhaustion, and application-layer)
happening continuously, one single
mitigation solution isn't adequate to
protect business-critical services. A
multi-layered approach combining
on-premise surgical mitigation with
intelligent signaling to large-scale cloud
mitigation combines the best of both
techniques, mitigating attacks of all
types and ensuring business continuity.

Challenge

As DDoS attacks continually become larger and more prevalent,
cloud-based DDoS mitigation services have become popular choices
for customers who need protection that can react quickly and scale
effectively. These services commonly come from CDN providers,

ISPs or ISP-agnostic DDoS protection services providers. Whether it's
always-on or on-demand, cloud-based DDoS scrubbing services are a
useful and necessary way of protecting your organization. To augment
these cloud solutions, it is essential to add on-premise mitigation
capacity to effectively combat all DDoS attacks.

Most DDoS attacks combine volume, application-layer, and state-
exhaustion techniques to bring down their targets. Although cloud-
mitigation solutions are typically used for stopping high-volume and
some state-exhaustion attacks, some state-exhaustion and most
application-layer DDoS attacks can go completely undetected when the
volume is low, or the attack patterns are not identified and stopped by
the cloud-based mitigation tools responsible for blocking the high-
volume attacks. Beyond DDoS, any attacks actively targeting services,
or malicious traffic from a potentially compromised host or other loC
still not only needs to be detected but stopped. On-premise mitigation
is a necessary addition to cloud mitigation for protection of business-
critical services.

Risk

Dangerous smaller attack traffic is still reaching your business-
critical services and networks. That traffic could be state-exhaustion,
application-layer attacks, or something even more dangerous such
as attempts to compromise hosts or botnet-control messaging. Since
cloud mitigation does little in stopping lower-volume attacks and isn't
designed to detect or mitigate traffic based on loCs and threats, your
network and services are still vulnerable to both compromise and
downtime.

SECURITY
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| USE CASE | Arbor Edge Defense is an Essential On-Premise DDoS Solution

AED can communicate with Cloud
5 Scrubbing Centers and redirect

volumetric attacks to those centers

augmenting mitigation.

CcLOouD
SCRUBBING
CENTER

THE INTERNET

1]

IN CLOUD

Volumetric Attack

Because of its stateless design, AED
protects stateful devices like NGFWs
and VPN Concentrators.

outbound C2 communications from
compromised internal devices.

4 AED can automatically block

PRIVATE OR PUBLIC DC

Q Other Types of DDoS Attacks
 Application Layer Attack

« Flood Attack Against Stateful Devices
« Attacks in Encrypted Traffic

BOTNET

AED employs global expertise and threat
intelligence from ATLAS/ASERT to identify
DDoS Attacks and Cyber Threats.

Solution

Arbor Edge Defense® (AED) combines threat detection and DDoS-
mitigation techniques to not only keep you informed of malicious traffic
but block it. AED is on-premise, always-on, mitigating any attacks, which
may not be detected by network-traffic-monitoring tools. With AED,
there's no delta between the beginning of an attack and the mitigation.
Since cloud-mitigation solutions are designed for high-volume attacks,
pre-provisioned redirection might take several minutes while BGP-
route updates occur. If you have to provision or manually redirect your
traffic during an attack, the window of exposure is much longer. Having
an on-premise mitigation solution like AED can assist in the mitigation
of attack traffic getting through while redirection is taking place. In the
event of a large volumetric attack detected at the network edge, AED's
cloud-signaling features can intelligently communicate with a cloud-
based mitigation service such as Arbor Cloud or one from your ISP.
This feature allows mitigation to rapidly be redirected to the cloud as
the volume increases. And everything is easily managed through the
same interface.

Corporate Headquarters
NETSCOUT Systems, Inc.
Westford, MA 01886-4105
Phone: +1 978-614-4000
www.netscout.com

NETSCOUT

ATLAS / ASERT

AED automatically blocks DDoS
attacks using local attack policies
(Whitelists & Blacklists, URLs, Countries, etc.)

® B o

Outbound Threat Communication

NETSCOUT Arbor
Edge Defense

AED also specializes in mitigating attacks that are difficult
for cloud mitigation services to detect like Application
Layer Attacks, and Attacks in Encrypted Traffic.

And while BGP AS-PATH prefixes may direct most of your traffic
through the cloud service provider, your ISP may still be sending
some traffic straight to you due to BGP pathing preference or local
preference configurations. Since AED is always on and on-premise, it
sees all attack traffic — even traffic missed by cloud mitigation. Even
your GRE endpoint can be protected by AED.

Lastly, AED utilizes threat intelligence from the Atlas Intelligence Feed
(AIF) to identify and block loCs, providing the most mitigation and
security available both during an attack and even during peacetime.

By combining cloud mitigation such as Arbor Cloud or your ISP with
on-premise mitigation with AED, you have the most comprehensive
protection available from massive volumetric attacks, subtle state-
exhaustion or application-layer DDoS attacks while blocking hostile
traffic with loCs.

“Yes our Provider Cloud Mitigation is always-on,
but not always mitigating based on their model.
If an attack is detected there is a time delta
between the detection and mitigation. From this
point of view NETSCOUT has a critical role to
always mitigate and protect during the delta.”

Sales Information
Toll Free US: 800-309-4804
(International numbers below)

Product Support
Toll Free US: 888-357-7667
(International numbers below)

NETSCOUT offers sales, support, and services in over 32 countries. Global addresses, and international numbers are
listed on the NETSCOUT website at: www.netscout.com/company/contact-us

© 2021 NETSCOUT SYSTEMS, INC. All rights reserved. NETSCOUT, the NETSCOUT logo, Guardians of the Connected World, Adaptive Service Intelligence, Arbor Networks, the Arbor Networks logo, ATLAS,
InfiniStream, InfiniStreamNG, nGenius, and nGeniusONE are registered trademarks or trademarks of NETSCOUT SYSTEMS, INC., and/or its subsidiaries and/or affiliates in the USA and/or other countries.

Third-party trademarks mentioned are the property of their respective owners.
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Anti-DDoS System(ADS

COMPLETE DDoS MITIGATION APPLIANCE

OVERVIEW

Distributed denial-of-service (DDoS) attacks are increasing in complexity, volume,
and frequency. There is no doubt that DDoS attacks threatening to overwhelm the
bandwidth and application resources of enterprises globally in today’s info-security
threat landscape.

The NSFOCUS Anti-DDoS System (ADS) is the ideal solution for today’s advanced
and evolving DDoS attacks, which can provide comprehensive, multi-layered DDoS
attacks protection. It surgically mitigates DDoS attack traffic, while allowing
legitimate traffic to pass downstream. Both inline and out-of-path deployment
modes provide extremely low latency and reliable detection and mitigation of
attacks while ensuring customers and services are protected from the impact of
DDoS.

MONITOR

The ADS provides a complete solution for flexible deployment to meet various
customer'’s business objectives. When the ADS is deployed in L2 or L3 in-line modes,
it monitors the incoming traffic for signs of DDoS. When the ADS is deployed in
out-of-path modes, the NSFOCUS Network Traffic Analyzer (NTA) performs will take
over the monitoring and detection function consuming xFlow data from the border,
core, or edge routers. Either mode provides reliable monitoring and detection of
DDoS.

DETECT

The ADS provides a multi-stage detection engine with an innovative approach to
ensure the full-spectrum DDoS defense. All packets are subjected to a series of
analyses, checks, and validations to accurately identify both legitimate and attack
traffic. These include RFC Checks, Protocol Analysis, Access Control Lists, IP
Reputation, Anti-spoofing, L4-L7 Algorithmic Analysis, User Behavior Analysis,
Regular Expressions, Fragmentation Controls, Connection, and Rate Limiting.
Together they provide industry-leading accuracy that protects against all DDoS
attacks. The detection engine is optimized frequently, so providers always have the
most accurate DDoS protection.

LEGITIMATE
. g

Anti-DDoS Solution ‘ I

ATTACKING

MITIGATE

KEY BENEFITS

Defeat DDoS attacks against
your customers when deployed
in your network

Reduces operating expenses
for DDoS mitigation by
providing increased levels of
automation

KEY FEATURES

Multi-Tenant Design

Domain specific configurations,
learning algorithms, automated
mitigation responses, modular
architectures, flexible licensing
models, and the lowest total

cost of ownership (TCO)

Reliable, Accurate

Algorithmic, multi-filter, rule-
based approach provides
automated and reliable DDoS
mitigation with low false
positives and high performance,
efficient and intelligent
protection from the botnet-
based attacks with NTI

Best-in-Class Performance
Provides advanced DDoS
mitigation for any size service
provider that is easy to integrate

with your network

Scalable Architecture
Supports scalable
clusters for both In-line
and out-of- path
deployment scenarios
to meet the needs of

any size network

Optional product form
Capable to provide both
hardware appliance and virtual

product

Regardless of the deployment scenario, the ADS can remove DDoS attacks immediately before they reach the enterprise

network and affect internet services with the industry-leading DDoS attack mitigation. By utilizing the NSFOCUS Threat

Intelligence (NTI), the ADS also can remove the traffic from known botnets immediately and uploads the attack data to

NTI for contributing to intelligence. The ADS also provides advanced visibility and reporting of attack mitigation which

including attack types, source/ destination IPs, protocols, and more detailed information. An integrated web services API

of the ADS can provide additional flexibility to assist with automated configuration, post-incident reporting, and billing

operations for customer’s unique business needs.



SOFTWARE SPECIFICATIONS

DDoS Protection

Comprehensive, multi-layered protection against the volumetric, application, and web application attacks

Multi-protocol support and advanced inspection including TCP/UDP/ICMP/ HTTP/HTTPS/DNS/SIP floods, Amplification
attacks (NTP/SSDP/SNMP/DNS/CHARGEN/Memcached/NetBIOS), fragments floods, connection exhaustion, header

manipulation and more

Integrated with NSFOCUS Cloud Security Platform
Integrated with NSFOCUS Threat Intelligence

DDoS Mitigation Algorithms

RFC Checks

Black Filter Lists

NTI Black Filter Lists

White Filter Lists

GEOIP Filter Lists

Access Control Lists Filtering
TCP Regular Expression
Filtering

UDP Regular Expression
Filtering

SYN Check

ACK Check

Reflection Amplification Rules
Port Check

Connection Exhaustion
URL-ACK Filter Lists
Anti-spoofing

Management

Protocols: HTTP, SNMP, Email, Syslog
Authentication: Local database, Radius

API: web services for reporting and automated

configuration

Virtualization

TCP SYN Source IP Rate Limit
TCP SYN Source Bandwidth
Limit

TCP SYN Time Sequence Check
TCP Fragment Control

ICMP Fragment Control

ICMP Traffic Control

DNS Keyword Checking

DNS Rate-Limiting

DNS TCP-BIT Check

DNS CNAME Check

DNS Retransmission

HTTP Keyword Checking
HTTP Authentication

HTTP Dynamic Script

HTTP FCS Check

HTTP Pattern Matching Check
HTTP Slow Attack Check

IP Protocols

Addressing: IPv4/vé

IP Behavior Analysis
Trusted Source IP Control
Empty Connection Check
HTTPS SSL Connection Control
HTTPS Authentication

SIP Authentication

UDP Payload Check

UDP Fragment Control
UDP Packet Length Check
UDP Traffic Control

TCP Watermark Check
UDP Watermark Check
TCP Pattern Matching
UDP Pattern Matching
Protocol ID Check

Routing: BGP, OSPF, RIP, IS-IS, static routing, and PBR

Datalink and network layer: MPLS, GRE, VLAN (802.1q)

Virtual ADS KVM platform available

DEPLOYMENT OPTIONS
Inline Mode ) Out-of-path A :
Diversion _ e = Traffic . '. ' l ) Network Traffic Analyzer

e
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Anti-DDo5 System
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PERFORMANCE - ADS-SERIES

Mitigation Capacity

Interfaces

Optional Network Interface
Modules for Extension Slot

Dimensions (W*D*H)

Weight

Environmental

Power

MTBF

240Gbps/400Gbps
149,942,000pps/297,600,000pps

1*RJ45 Serial,
1*GE Copper,
1*USB

1*Extension slot

2-ports TO00GE CXP and 20-ports 10GE
SFP+

6-ports 100GE QSFP28 and 4-ports
40GE QSFP+ and 16*10GE SFP+

16-ports 10GE SFP+ and 4-ports GE
Copper

19"x27"x10.5"
6RU

121.25 lbs (55 kg)

Operating:

32-113° F (0-45° C)
Storage:

-40-158° F (-40-70° C)

AC/DC Five Power Supply (6000W
total)

52,879 hours

80Gbps
59,520,000pps

1*RJ45 Serial,
2*GE Copper,
2*USB,

4*Extension Slot

4-ports GE Copper
8-ports GE Copper
4-ports GE SFP
8-ports GE SFP
2-ports 10GE SFP+
4-ports 10GE SFP+

17.4"x24.6"x3.5"
2RU

46.29 Ibs (21 kg)

Operating:

32-104° F (0-40° C)
Storage:

-4-176° F (-20-80° C)

AC/DC Dual Power Supply (300W
total)

60,000 hours

40Gbps
29,760,000pps

1*RJ45 Serial,
2*GE Copper,
2*USB,

4*Extension Slot

8-ports GE Copper
8-ports GE SFP
2-ports 10GE SFP+

17.4"x24.6"x3.5"
2RU

36.38 Ibs (16.5 kg)

Operating:

41-104° F (5-40° C)
Storage:

14-176° F (-10-80° C)

AC/DC Dual Power Supply (500W
total)

45,000 hours



ADSNX5-HD6500

ADSNX5-HD4500

DATASHEET

ADSNX5-HD2500

Mitigation Capacity

Interfaces

Optional Network Interface
Modules for Extension Slot

Dimensions (W*D*H)

Weight

Environmental

Power

MTBF

40Gbps
29,760,000pps

1*RJ45 Serial,
2*GE Copper,
2*USB,
4*Extension Slot
4-ports GE Copper
8-ports GE Copper
4-ports GE SFP
8-ports GE SFP
2-ports 10GE SFP+
4-ports 10GE SFP+

17.4"x20.7"x3.5"
2RU

44 1bs (20 kg)

Operating:

32-104° F (0-40° C)
Storage:

-4-176° F (-20-80° C)

AC/DC Dual Power Supply (300W total)

60,000 hours

20Gbps
14,880,000pps

1*RJ45 Serial,
2*GE Copper,
2*USB

4*Extension Slot
4-ports GE Copper
8-ports GE Copper
4-ports GE SFP
8-ports GE SFP
2-ports 10GE SFP+
4-ports 10GE SFP+
17.13"x22"x1.7"
1RU

21.2 lbs (9.6 kg)

Operating:

32-104° F (0-40° C)
Storage:

14-158° F (-10-70° C)

AC Dual Power
Supply (300W total)

86,046 hours

4Gbps
2,976,000pps

1*RJ45 Serial,
2*GE Copper,
2*USB

4*Extension Slot
4-ports GE Copper
8-ports GE Copper
4-ports GE SFP
8-ports GE SFP
2-ports 10GE SFP+
4-ports 10GE SFP+
17.13"x22"x1.7"
1RU

21.2 lbs (9.6 kg)

Operating:

32-104° F (0-40° C)
Storage:

14-158° F (-10-70° C)

AC Dual Power
Supply (300W total)

86,046 hours

PERFORMANCE - VIRTUAL ADS
Virtual ADS

Recommended Configuration

Recommended Configuration _

- Hypervisor

CPU Intel(R) Xeon(R) CPU E5-2687W v4 @ YP OEMU KVM 1.5.3 and above
3.00GHz support
Mitigation
Memory 128G (at least 32GB free space) capacity (@128bytes) 200M-2Gbps  10Gbps 20Gbps 40Gbps
Hard disk 1TB (at least 10GB free space) CPU Cores 4 6 14 32
Operation system  CentOS Minimum M G G G G
peration system ent Requirement emory 16 16 16 32

1000M NIC support 210 1350, 82571, 82576, 82580 (up Storage 10GB at least

to 8)

10Gb NIC support 82599, X710/XL710 (up to 4) License options 200M, 500M, 1G, 2G, 10G, 20G, 40G

NIC other than those above (cannot

Virtual NIC support .
guarantee the capacity)

NSFOCUSGLOBAL.COM 690 N McCarthy Blvd, Suite 170, Milpitas, CA 95035
© COPYRIGHT 2021, NSFOCUS. ALL RIGHTS RESERVED ADS | DS200821

NSFOCUS
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PROTECIDA SOM QUEN/

MAIS ENTENDE DE
CIBERSEGURANCA

A UPX é uma empresa de tecnologia especialista em redes e seguranca
da informacdo. Pioneira na mitigacdo de ataques DDoS no pais, possui
uma rede global de ampla conectividade e tecnologias proprias para
monitoramento, identificacado, tratamento e prevencado de incidentes.

19 12 Tbps 17 +350 +1M

anos de capacidade de centros de pontos de usudrios protegidos
atuacdo mitigacao mitigacao presenca em tempo real

EDGE PROTECTION: DDOS DEFENSE
A MELHOR SOLUCAO CONTRA ATAQUES DDOS

O Edge Protection é a ferramenta desenvolvida pela UPX para protecdo de
redes, com modulo avancado contra ataques DDoS. Confira os diferenciais:

Uso de transito nacional Bloqueio de ataques em até S segundos
Acado proxima da origem do ataque Protecdo sem limite de banda suja
Menor laténcia do mercado Sem aplicacao de blackhole

EMPRESAS QUE CONFIAM NA UPX
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claranet
cloud



BACKBONE ROBUSTO E HIPERCONECTADO

POPs, peerings e scrubbing centers nacionais e internacionais
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9 Scrubbing Centers

MELHORES ROTAS E AMPLA CONECTIVIDADE PARA
GARANTIR ALTA PERFORMANCE E BAIXA LATENCIA

INTERNET

cAMADAs DE M’T’GA,GA"O Trafego legitimo  Trafego indesejado

1 Blocklist Bloqueio baseado no IP de origem

2 Bloqueios padroes Bloqueio baseado em
padroes comuns de ataques

3 Anadlise de pacotes e contexto Blogueio com
base em inspecdo profunda de pacotes

4 Regras customizadas Regras de filtragem
criadas pelo cliente via dashboard Trafego legitimo CLIENTE UPX

Mitigacdao always-on e com acao direta nas camadas 3,4 e 7
Sem necessidade de hardware, toda a mitigacao pode ser feita em nuvem
Dashboard com trafego em tempo real, alertas, histérico de ataques e mais

Suporte com especialistas 24/7/365, tempo médio de resposta abaixo de 5 minutos

CLIQUE AQUIE FALE AGORA MESMO

COM NOSSOS ESPECIALISTAS

g
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