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PREVIOUS DISCUSSIONS

* INDICATORS CONTROLLED BY GOVERNMENT
* AUTOREGULATION x DEREGULATION

* RESPONSIVE REGULATION

* REGULATORY QUALITY

* BASIC ACTIVITIES IN THE COMPETITION

* QoS X QoE X User surveys

* 5G-M2M-IloT?
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.



REGULATORY EVOLUTION

I) Resolution n? 272, 9 agosto 2001
 Appropriate signal
* Availability
e Claims
 Attendance
ll. Resolution n2 574, 28 outubro 2011
* Obijective technical indicators
e End-to-End User Terminal Indicators at EAQ
e Standardization
e Methodology
* Uniformity
 Enforcement
lll. RQUAL (Public Consultation 2017 — 2018)
* Closer to user experience
 Dissemination of measures - multi-players

* By municipalities 6)



Queda Dados 3G (%) = 100 * QuedaDadosA3G / QuedaDadosB3G

QuedaDadosA3G Atual
RAB_ACT_FAIL_PS_BACKG_TRANS (M1001C695)+ RAB_ACT_FAIL_PS_INTER_TRANS (M1001CG694)+
RAB_ACT_FAIL_PS_STREA_TRAMS (M1001C693)+ RAB_ACT_FAIL_PS5_BACKG_UE (M1001C398)+
RAB_ACT_FAIL_PS_INTER_UE (M1001C397)+ RAB_ACT_FAIL_PS5_STREA_UE (M1001C396)+
RAB_ACT_FAIL_P5_CONV_UE (M1001C395)+ RAB_ACT_FAIL_P5_BACKG_RNC (M1001C196) +
RAB_ACT_FAIL_PS_BACKG_IUR (M1001C194)+ RAB_ACT_FAIL_PS_BACKG_BTS (M1001C193)+
RAB_ACT_FAIL_PS5_BACKG_RADIO(M1001C192) + RAB_ACT_FAIL_PS5_BACKG_IU (M1001C191) +
RAB_ACT_FAIL_PS_INTER_RMNC (M1001C190)+ RAB_ACT_FAIL_PS5_INTER_IUR (M1001C188)+
RAB_ACT_FAIL_PS_INTER_BTS (M1001C187)+ RAB_ACT_FAIL_PS_INTER_RADIO{M1001C136) +
RAB_ACT_FAIL_PS_INTER_IU (M1001C185)+ RAB_ACT_FAIL_PS5_STREA_RNC (M1001C184) +
RAB_ACT_FAIL_PS_STREA_IUR (M1001C182)+ RAB_ACT_FAIL_PS_STREA_BTS (M1001C181)+
RAB_ACT_FAIL_PS_STREA_RADIO (M1001C180)+ RAB_ACT_FAIL_PS_STREA_IU (M1001C179) +
RAB_ACT_FAIL_PS5_CONV_RNC (M1001C78)+ RAB_ACT_FAIL_PS_CONV_IUR (M1001C176) +
RAB_ACT_FAIL_PS5_CONV_BTS (M1001C175)+ RAB_ACT_FAIL_P5_CONV_RADIO (M1001C174) +
RAB_ACT_FAIL_PS_CONV_IU (M1001C173)

-

FL#'-.EI ACT Fﬁ-.IL PS _BACKG_TRAMNS (M1001C695)+ RAB_ACT_FAIL_PS_INTER_TRANMS (M1001C694)+
RAB_ACT_FAIL_PS5_STREA_TRANS (M1001C693)+ RAB_ACT_FAIL_PS5_BACKG_UE (M1001C398) +
RAB_ACT_FAIL_PS_INTER_UE (M1001C397)+ RAB_ACT_FAIL_P5_STREA_UE (M1001C396)+
RAB_ACT_FAIL_PS_CONV_UE (M1001C385) + RAB_ACT_FAIL_P5_BACKG_RMNC (M1001C196) +
RAB_ACT_FAIL_PS_BACKG_IUR (M1001C194)+ RAB_ACT_FAIL_PS_BACKG_BTS (M1001C193)+
RAB_ACT_FAIL_PS5_BACKG_RADIOM1001C192) + RAB_ACT_FAIL_PS_BACKG_IU (M1001C191)+
RAB_ACT_FAIL_PS_INTER_RNC (M1001C190)+ RAB_ACT_FAIL_PS_INTER_IUR (M1001C188) +
RAB_ACT_FAIL_PS_INTER_BTS (M1001C187)+ RAB_ACT_FAIL_PS5_INTER_RADIC{M1001C186) +
RAB_ACT_FAIL_PS_INTER_IU (M1001C185)+ RAB_ACT_FAIL_P5_STREA_RNC (M1001C184)+
RAB_ACT_FAIL_PS_STREA_IUR (M1001C182)+ RAB_ACT_FAIL_PS_STREA_BTS (M1001C181)+
RAB_ACT_FAIL_PS5_STREA_RADIC (M1001C180)+ RAB_ACT_FAIL_P5_STREA_IU (M1001C179) +
RAB_ACT_FAIL_PS_CONV_RNC (M1001C178)+ RAB_ACT_FAIL_PS5_CONV_IUR (M1001C176)+
RAB_ACT_FAIL_P5_CONV_BTS (M1001C175)+ RAB_ACT_FAIL_PS_CONV_RADIC (M1001C174)+
RAB_ACT_FAIL_PS_CONV_IU (M1001C173)

-RAB_ACT_FAIL_PS_INT_PCH (M1001C593)- RAB_ACT_FAIL_PS_BACKG_PCH (M1001C59%94)







PROBES

Medic¢ao da Banda Larga Movel




RESULTS PUBLICATION

Resultados em Sao Paulo

SMP - Banda Larga Movel

Prestadora | G sntance S elockinda Mada
@ 100.00 % - 92.42%
Alg—ﬂ'.’?. 98.71 % 91.77 %
‘- nextel 96.08% o1.76%
98.59 % 83.21%
" TIM) 95.00 % 84.70 %
vivo 99.36 % 96.86 %

SCM - Banda Larga Fixa

Pt SCM4 (meta: 95%) SCMS (meta: 70%)SCME (meta: 30%) SCMT (meta: 30%) | SCMB8 (meta: 90%) SCM3 (meta: 90%)
‘elocidade instantdnea | Velocidade Media Laténcia Variacdo da Laténcia | Perda de Pacotes Disponibilidade
Algalr_:_. B3.97 % 89244 % 75.93 % B6.48 % B3.72 % 100.00 %
GVT 57.40 % 96.05 % 9906 % 99.88 % 85.12 % 94.28 %
MN=T 58 .87 % 10211 % 8706 % BB.6T % BB.79 % 98.85 %
vivo 8B.01 % BB.99 % 95.46 % 8B.12 % 52 .58 % 8496 %

@l




RESULTS PUBLICATION

Banda Larga Fixa - Velocidade Média das Conexdes (em Mbps)

Velocidade Média Velocidade Média
Prestadora (Planos até 2Mbps) (Planos acima de 2Mbps)
GVT — 19.36
L ¥
N=T 1.01 15.46
13 8.01
GV:!; . 17 31
N=1 0.98 14.91
V ivo 142 1120
Algar: 1.56 522
GvVT - 14.43
L*
N=1T 1.02 1432
1.11 5.71
. 70 6.82
Algar:- ‘




NEW MODEL

* DO NOT NEED VOLUNTEERS;

* NO NEED FOR ADDITIONAL EQUIPMENT - PROBE
REDUCES COSTS — MAINTENANCE

 STATISTICAL VALIDITY

* GREATER PERCEPTION OF USER EXPERIENCE

* SINGLE METHODOLOGY

* ADEQUATE RANKING

* OPENING FOR MISCELLANEOUS COMPANIES -
CERTIFICATION o)



NEW MODEL - CHALLENGES

WHICH COMPANIES MUST BE MEASURED?
ZERO-RATING

HOW MANY USERS SHOULD BE MEASURED?
HOW MANY MEASURES? TIME OF MEASURE?

WHAT TECHNOLOGIES? DIFFICULT?




Banda Larga Madwvel
(medicio por APP da
Operadora” ou EAQ)

Banda Larga Fixa
[medigdo no modem
CPE, probe ou web

speedtest)

¥+ Metodo que viabiliza pulverizacdo de medigtes, semcoonsumo defranquiz;

NEW MODEL - GIPAQ

Escolha de
Fornecedor de
S5olucio de medicio

v

Formecedor A

Formeosdor B /
Forrecedor
Fommeo=dor W

v

Homologacdo da
solucdo em drgdo
certificado

®D

Prestadoras

nextel
Algar:

Heleawm

eee
oig

S ERCOMTEL

“Jelefonica

=TIM
Yoo

el

SKY

+" Processo de medigdes baseado em Manual Cperacional—Controleviafiscalizacdo Anatal;

+ Homologacdode solugdes de medicdo em CPoD [confronto da medicSo com caderno de testes em laboratdrio), com acompanhamento de fiscal Anatel

Medigio nos
Usudrios

Plataforma de
centralizacdo EAQ

Publicacdo das
informacoes

Fiscalizagdao perene
fim a fim

® ANATEL




CERTIFICATION - HOMOLOGATION

Caixa Blindada
- Switch
) €| —
Aplicativo
Endpoint2 N Simulador
de Rede IP

Antena +
Simulador de Rede
de Acesso Mavel

-~
Console IxChariot

H‘-’ 1 ‘\i“"'ﬁ ‘ ,_;A—bﬁ

- Simulador de

Simulador ———
linha + DSLAM e
Endpoint2 ge::d:r e de Rede IP Endpoint1
ruido
~.

Console IxChariot
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MINIMUM PARAMETERS FOR CERTIFICATION

Parametro ou campo 2% 10% 50% 100%

equivalente da solugao Velocidade Velocidade WVelocidade WVelocidade
1 “Protocolo”

"num_tries"
Tempo de back-off

o | L2 | B2

"num_parallel connections"
"slowstart_time" (ms)
"chunk size" : (bytes)

"total send bytes"
"measurement_timeout" :
(ms)

=
o|©|o|~|wn

"socket_timeout" (ms)

12 “Tempo de execugdo do
teste”




MINIMUM PARAMETERS FOR CERTIFICATION - real results

TCP_DOWNLOAD

Parametros
Download 20 Mbps Download 60 Mbps Download 120 Mbps
Protocolo TCP TCP TCP
"num_tries" 5 5 5
Tempo de back-off MNA MNA MNA
. Controle: 32564 Controle: 32564 Controle: 32564
port:: Dados: 32566 Dados: 32566 Dados: 32566
“num_parallel_connections” T 15 35
"slowstart_time" (ms) 300 300 300
“chunk_size™ (bytes) 4.000 4.000 4.000
"total_send_bytes" 1.536.000 2.536.000 5.072.000
"measurement_timeout™ (ms) 20.000 20.000 20.000
"socket_timeout” (ms) 40.000 40.000 40.000




PROCEDURE - FLOW

Componentes da Solucio de Medicio:

- Software Medidor — embarcado no dispositivo do cliente ou no gateway de prestacio do servico

- Servidor de medicdo (PTT)

- Coletor — Responsavel pela aplicacdo das regras de disparo e geracio de rawdata

Software de MEmba't:adn no

“ P i s
hew Dperadors m.amnamas Coletor Local da

— Plataforma android

APP da E&Q para MW untanias defindas pelz EAG

{105 & Auredroid)
Y

smp @} o

WEDE IMTEENE

T

1
WebSpeedTest da pdging
Brazilbandalarza.com.br

solucao de medicie | |

com resras de disparn

MiTOE BfNCOE B

e

(niedom)
Rede Prestadors
I_‘_ nEgE EETEN
TFENADCTES
Tralc
d=dizaia
software de MedicSo embarcado TEST-NCDE
nex CPE ou em probe dedicada - ON NET
bl e e e fafe Pyt

m autonomas

Coletor da solucio de
m;ﬂuﬂgu da AER Telecom —
rEgras de dicpann definidas
pela EAQ

Flataforma Centralizada
com capacidade de
processar madicbes de
gualguer formeoedor

PTT ON-Net para

multicoletores

destinado 3

P il

medicoes de FTT OFF-Net para

indices maulticoletores
destinado az

b s
med do APP

r

TEST-NCDE ' da EACe

OFFNET | Webspesdtest




WEB DASHBOARD

https://portaleaq.abrtelecom.com.br/eaq/

Prestadora

Claro v

MEés/Ana Feversiro ¥ / 2018 v Cendrio Multicoletor ¥

- Meta OK Mdo atendeu ao erro amostral ou Censo

Meta violada

SMP10-Velocidade/Taxa de Transmissao Instantinea SMP11d-Velocidade/Taxa de Transmissio Média - Down SMP11u-Velocidade/Taxa de Transmissdo Média - Up
RR

Sem informac3o
FR RR
AP AP AP
AM PA MA, cE 1.FM AM P& [ CE RN AM Fa A, cE RN
FS FE Fg
i L Fl L Fl bs
AC o To - AL AC . o = AL AC o T - AL
MT 2 T 2 MT 22
GO OF GO OF G0 OF
M3 MG MG
-z ES z == -z ES
5P - P - =P -
PR PR PR
50 sc sC
RS RS




COLLECTORS ESTIMATION- SMP

EstimativadeDistribuicac
Estado coletores noBrasil

AC 6319 0,28%
AL 32602 1,47%

AM 31481 1,42% ﬂ/ 3% 4%

: AP 6741 0,30% N \/
Quantidade® Quantidade ** BA 159245 7,18% A /
atual de prevista de CE 91919 4,14% l 4

coletoresna coletoresna DF 48176 2,17%
solugdo solugdo ES 34124 154%
Samknows Multicoletores GO 77606 3,50%
NN AN MA 55167 2,4%%
MG 222814 10,05%
MS 29103 1,31%
MT 35052 1,58%
J:, e PA 70927 3,20%
" e PB 40302 1,82%
8 m PE 104132 4.69%
“‘/ Pl 37442 1,69%
PR 114853 5,18%
RJ 201053 9,06%
~3800 ~2,2MM RN 37708 1,70%
RO 19663 0,89%
RR 3919 0,18%
RS 121628 5,48%
sC 72118 3,25%
SE 20985 0,95%
SP 524835 23,67%
TO 17977 0,81%




COLLECTORS VOLUMETRY- SMP

Banda Larga Movel

nov/2017 fev/2018%
Escolas Publicas (indoor) Medicdes nos APPs Operadoras
MO s Medhores s
Claro /NET VDS 646 655.697 1.902.741 2 882.143
Oi Loi 4 556 619.892 415.809 12.959
Sky SKY NA NA NA NA
Vivo “peligbrtiar 496 613.498 2855 320.406
Algar Algar:- 23 115.747 87656 161.717
Cabo Telecom 5480 NA NA NA NA
Nextel nexctel 390 421747 B08.592 528.098
Sercomtel S ERCOMTEL 21 21.781 7.779 3.477
Tim =TIM 570 639.640 3.447.023 2.109.942
Porto Conecta 5290 el MA NA 12.725 92.722
Total 2772 3.088.002 6.685.187 6.111.464




COLLECTORS ESTIMATION- SCM

Quantidade* atual de Quantidade™ minima de
coletores na solugdo coletores na solucdo
2amknows Multicoletores Prestadora SCM (Células) SCM . . + SCM (Coletores)
(Coletores/Cendrio)
o Algar 4 54 216
= Claro 27 112 3024
e H Cabo 1 54 54
p— - TIM 27 112 3024
= } B ‘ _ VIVO 27 112 3024
H : Sercomtel 1 54 54
- Ol 27 112 3024
SKY 27 112 3024
Totais 141 722 15.444

~722 ~15.400




COLLECTORS VOLUMETRY- SCM

Banda Larga Fixa

nov/2017 fev/2018*
Voluntarios Medictes nos Modens
Mediores e Mediores edicses
Claro / NET €3E5 & 328 343 609 7.863 7.419.935
Oi i g 337 366.550 5.340 2.511.423
Sky SKY 71 74.028 2622 1.793.605
Vivo T 352 389.703 11.401 1.246.505
Algar Algar:- 29 29.046 302 270.171
Cabo Telecom  SGARO 14 14.050 B 43,652
Nextel nexctel NA NA NA NA
Sercomtel  SERCOMTEL 16 16.349 39 17.589
Tim =TIM 51 103.822 268 18 483
Porto Conecta 5o e MA MA MA MA
Total 1.238 1.337.247 27.901 13.321.363
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USERS’S PANEL

Rede|  Categorda | APP Referéncia
Social Img/Videos Instagram
Web Jol
VolP Skype En:o_k_igb 7
VideoCall Skype Excelente | Excelente | Excelente
Streaming Netfix -
Music Streaming Deeze
Social Network Facebook Excolonto
Social Img/Videos Istagram coitdvel | Ac
Web Jol
VoIP Skype
VideoCall Skype
Streaming Netfix
Music Streaming Deazer ——
Social Network Facebook I m
Social Img/Videos hstagram Critico -
Web m m
VolP Skype :
VideoCall Skype Ru‘m
Streaming Netfix Critico - f
Music Streaming Desazer mmmmm
Social Network Facebook




Obrigado

THANK YOU

vinicius.caram@anatel.gov.br
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