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0 NOVO FLUXO DE DADOS

The rise of connected things
and media by 2020

e 212B sensors
* 50B devices
* 47% connections will be machine to machine

Generating tremendous amounts
of data every day in 2020

* Internet users 1.5 GB per day

» Self-driving cars 4,000 GB per day

» Connected planes 20,000 GB per day

* Connected factory 1 Million GB per day

Source: Amalgamation of analyst data and Intel analysis.
And VNI Global Traffic Forecast. VNI stands for Visual Networking Index.




5 £ CRITICO NA NOVA ECONOMIA DE DADOS

DADO E 0 NOVO PETROLED

Connecting billions of devices will generate a massive wave of data. Only 5G
has the scale and scope to enable new insights, drive business efficiencies,
and create data monetization.

Autonomous Driving

1 GB/second Q‘ )
Smart Hospital ﬁ : RiIN
4000 GB/d ay Cy D T Iﬁ\ =

Connected Factory @
1 million GB/day

(intel,
Source! : Amalgamation of analyst data and Intel analysis.
And VNI Global Traffic Forecast. VNI stands for Visual Networking Index.
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0 QUE E56?

* Next generation of wireless networks
* Will provide higher speeds, greater capacity, and lower latency

* Will be capable of supporting billions of connected devices and ‘things’
* Distributes intelligence throughout the network

@ @ Faster data rates

Data and the @

‘app’ revolution -
Cellular Commes.
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AGREGAGAO DE CAPACIDADE

20 MHz DSS
4G/5G

700MHz a 2600MHz
FDD DSS (4G + 5G) B 20 MHz 4G
Carrier Aggregation 4G
Cobertura e Refarming gradual

15 MHz 4G |

10 MHz 4G

3.5GHz, 2.3GHz, 26GHz
5~6GHz Unlicensed
TDD 5G — nX100 MHz 5G
Carrier Aggregation 5G
Capacidade e Massive MIMO

Fonte: Apresentacao de Luiz Bourdot — Claro em 26.08.2020




REDES 56 FIM A FIM (END-TO-END]

Intel esta pronta para o 5G

Cloud Core Access Wireless Smart

Network Network Technology Devices

NFV MM WAVE LTE

NB-IOT  WIFI

HW Architecture, FPGAs, Software, Security




TRANSFORMANDO A REDE PARA 0 56 (56 READINESS)

Aproveitando a “expertise” em cloud e aplicando na Rde

Legacy Modern, Next Generation
Cloud-ready Networks

Orchestration Cloud Native
Custom Software Defined Network Slicing
Proprietary Agile Analytics Core to Edge
Hardware Defined Open Visual Cloud



EVOLUGAO DAS REDES MOVEIS

O tempo de ado¢do de uma nova tecnologia celular cai a cada ciclo

4G x 5G no primeiro ano de lancamento

~100.000

4G 5G

Fabricantes dos chips

(modem / chipset) Estacdes Radio-Base Operadoras

Tempo de mercado até nova geragdo Tempo de reforno

CAGR 2016-2021
47%

Fonte: Apresentacao de Luiz Bourdot — Claro em 26.08.2020

Terminais

Tempo para atingir 100
milhoes de assinantes

10 anos




“ROADMAP" D0 36 NO BRASIL

A partir do Leildo de espectro 5G previsto para 2021 e a preparac¢do tecnoldogica das
Operadoras, o mercado poderd explorar as oportunidades em diferentes verticais.

Non-Standalone R
(NSA) Sub-6GHz  >tandalone Leildo de

(SA) Sub-6GHz Frequéncias 5G

-:—-———

Lancamento Fase 1:
5G DSS da Claro Consumidores / Varejo

=

Mobile/wireless
[fixed

Fase 3:
Demais Casos de Uso com a

O{’ ? Evolucdo da rede

Household —m Smart Industry
m ((« %)

m Smart meters/ Trafficsafety
utilities f

Remote

loT Use Cases
Remote surgery Manufacturing

Fonte: Accenture PoV — Apresentacao de Luiz Bourdot — Claro em 26.08.2020




ADOGAO DO 56 NO BRASIL

4G now accounts for half of total connections; 5G will start moving the needle in 2020

% of connections (excluding licensed cellular loT)

2017 2018 2019 2020 2021 2022 2023 2024 2025

Fonte: Painel TeleBrasil




UTILIZAGAO DE APPS DURANTE A PANDEMIA

Growth in smartphone app usage — Brazil

% User growth

pewas=| | Crisis app,
remote working,
e-learning,
remote health
e ion e consultation and

¢ Remote working apps

Social shared WEI I ness

experience apps Wellness apps
v

Parking apps E-learning apps Are the fast grow app
hd i v Aanne . . .
. ) categories in Brazil

‘Travel and booking Botmgoppe oo v A
apps S.ports/Live ° L. * Shdbping appg o Hk.News apps TV/video
afki

o® A ®core apps 'eSports ¢ ng/finoﬂdu;crr;ing apps during the DEI'iOd of
Ride hailing apps-0cation apps Weather apps Swedmind - Games/gaming apps PSS o i media apps COVID-19

o Coronaapp

-60% Usage decreased 0% Usage increased » 80%

Net app usage

Base: Smartphone users aged 15—-69 in Brazil changes
Source: Ericsson Consumer & IndustrylLab, Keeping consumers connected during the COVID-19 pandemic, June 2020




INOVAGAO EM SW

Innovation

If software oboarded on a Mercedes S-Class were
printed, this stack of paper, which in 1978 was 12cm,
today would be almost 1km

12cm

. Orange, 18cm
1978

Fonte: Ericsson do Brasil

Edifidio
Banespa
161m




TECNOLOGIAS -

WIRELESS
CRITICAS
PARA 56
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PADRONIZAGAO (STANDARDS) & SOLUGOES PARA TODOS RADIOS 56

NB-IOT LTE & WIFI MM WAVE 5G STANDARDS
« Top contributorin cellular
NEW EVOLUTION NEW [+ - » and WiFi work groups
S % . B4 . o= g “wotoo w :
R A P ” s B eSS Seey * Participates in more than
Q)""ﬁ 1 ., ' - . =5 . - 250 standards and
. ) ( PRI =) V0 T R industry groups worldwide
Vg L « Hold 3 chairmanships & 28
' rapporteurships in 3GPP
® e ® ® ® « Chairmanship of 802.11 &
T100MHz 3GHz 10GHz 30GHz 100GHz Officer Positions in IEEE

awrdsss N K  OGCF Sdina PIEEE 4,  weeeswoms ;@.
«\

AirFuel
oma Bluetooth® 4 ves N~ o e
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Intel Confidential



2020 - VERTICAIS PARA 0 56

Ultra Reliability and Low Latency

e Qutside-in approach to 5G ST SR L ..
development ] N A o
_ Drones HE car , \ Aytonomous‘Drlvmg
* Use case driven methodology g Massive M2M Connectivity
 Expansive field trials and testing ~ 5%=—" '- -

/‘ <o -\ X

. : A drbee
committed with ecosystem O
.
partners e
| ™
* Reference designs in o

development for 5G Verticals

Virtuat and -
Merged Reality Mobile Office _

.'M.‘ -—
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COLOCANDO TUDO “JUNTO": CARRO AUTONOMO

Cloud Core Access Wireless Smart
Network Network Technology Devices

Powerful analytics Network will isolate Cloud computing 5G radios integrate Vehicles will have
required to make vehicle data in a at the mobile edge ‘vehicle to vehicle’and intelligence to manage
sense of massive data ‘slice’ separating it lowering latency ‘vehicle to everything' internal systems and
from moving vehicles from other types connectivity connect to cloud
of data



10T E 56 VAD GERAR UMA EXPLOGAO DE DADOS

Industrial Intelligent Homes Autonomous
& Buildings iti Vehicles




Edge Computing — Parte Fundamental do 5G
o Nowome

DEVICES/THINGS ACCESS/EDGE CORE CLOUD/DATA CENTER

o~

ENTERPRISE IMHEBISAWE
PRIVATENW |NT|EIi}.[I;[|iEENT

COMPUTE

ENTERPRISE/FACTORIES

WIRELESS BASESTATIONS NEXT-GENERATION

HOME WIRELINE FIXED CENTRAL OFFICES

((((A»)))éf\\ VRAN, MULTI-ACCESS

EDGE COMPUTING

NETWORK TRANSFORMATION FOUNDATIONAL T0 EDGE & 56



$3he Que é Edge Computing?

T0 IMPROVE SERVICE

CAPABILITIES

EDGE COMPUTING IS THE PLAGEMENT OF ENDPOINT
==) DATACENTER-GRADENETWORK,  CLOSERTO DEVICES
COMPUTE&STORAGE | | | | | | r=amen
c—" OPTIMZE )]  CoMywmioA emm AR
O 100 w) [LOCAUTY === |[ATENCY
WEDGE —pmy U EEAR
STHE Fl © 5w * =, OR

PROCESSING
OR NETWORK

by ANOTHERNETWORK




Transformando a Rede Fim a Fim (End-to-End)

Conectando plataformas computacionais desde o edge até a cloud

SMART ACESS ~ ACCESSANDEDGE CORE 00D
DEVICES  TECHNOLOGY " NETWORK NETWORK

VIRTUAL SUFTWARE I]EFINEI] BLUUD REAI]Y ENABLING THE 56 FUTURE




Onde esta o Edge Computing?

~— DEVICES/THINGS

® O

ACCESS/EDGE

Enterprise/
Factories

i

Wireline

05

On-premise
Equipment

@WWP

@

) BEE—

Carrier WiFi

Wireless

Macro Cells

Small Cells
licensed &
unlicensed

00

— [0

Enterprise View of Edge

CoSP'’s view of Edge

CSP’s view of Edge

~ «— CORE — ~— CLOUD/DATACENTER —

Central Offices

Regional

Central Offices
& Data Centers

Network Edge




Principais pontos do Edge Computing

<) Low latency that can not be achieved by using centralized cloud

=- Reduction of movement of the massive amount data generated by
loT devices to reduce cost and enable efficient use of resources

N Dpata privacy and data sovereignty
(Y Context awareness
Scenarios where connectivity is unreliable or limited

7>\ Better experience, faster transactions



Distribuindo a Rede dos Data Centers

WIRELESS

WIRELINE

Clients

Base Station Local CO Regional CO Core Cloud /OTT
MASSIV.A SETS
DATA suvm'vlpmvm:v

LATENCY= <5 mS

LATENCY= 10m

Above calculations conservatively based on 5us latency / km + congestion + transfer/processing + overheads



*Next Generation Central Office” —= NGCO ou CORD

Suporte a convergéncia “Fixed Mobile”

=
",- * EPC/5G vCMTS vBNG/vCPE

x
WIREI.INE EDGE USER PLANE USER PLANE
\ BARE METAL- CONTAINERS- OVS - VMH
ff"!"l’ m INTEL® XEON® =
SCALABLE PROCESSORS :
' 56 CORE
SWITCH
! ‘]I INTEL® SOLID STATE DRIVES -

7 DATACENTRR POWER



Edge esta virando uma realidade!
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wenwinkrodeives EAPERIENGES AND INSIGHTS

AT THE NETWORK EDGE
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Multi-Access Game Changing Data-Fueled AR/VR Dynamic CPE Data Performance and

Edge Computing Experience Inspiration Networks for Dynamic Capacity
Demands
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Multi-access Edge Computing (MEC)

NFV+SDN are Foundations of MEC

Unlocks the access network to new
ecosystem offering services at the
network edge

* Reuse and leverage NFV

 Extension of NFV system

10T Connected Vehicle

Platform with standard APIs and

. Retail .
interfaces for developers and content €@l Apps & Services

i Health :
prowders Caching Services Augmented Reality

Pillar for 5G

Cloud [Data Centre/
Central] Office

Transport

; Apps
eNodeb Eth/IP M{:%brge Core NfwW

Backhaul

*  Proximity
-))) = Ultra-low latency
MECvalue . ioh pandwidth
= Real-time access to radio network information
= Location awareness



Noticias na midia (1/2)

Governo assina decreto que regulamenta Lei das Antenas
Fonte: Mobile Time 01.09.2020 http://c.lookcom.com.br/intel/site/m014/noticia.asp?cd noticia=80506303

Telefonica e Rakuten Mobile fazem acordo para redes 5G

A parceria prevé o desenvolvimento da arquitetura de redes de acesso de radio aberto, ou OpenRAN, uma
tecnologia de nuvem para as operacdes de redes.

A Telefonica e a empresa de telecomunicagdes japonesa vao realizar testes de laboratorio e investigacao e também

vao avaliar o papel da inteligéncia artificial.
Fonte: Valor Online 16.09.2020

Tecnologia define os empregos do futuro (ver quadro no préximo slide)
Pandemia acelera transformaces no mercado de trabalho e aumenta a demanda por profissionais de areas de maior

conteudo tecnoldgico ou ligadas a internet. Mas, em qualquer campo, disposi¢céo de ampliar conhecimentos faz a diferenca
Fonte: Correio Braziliense de 21.09.2020

Até 2025 nosso plano é ter 71 network data centers [NDCs] distribuidos em 51 cidades. Até dezembro deste ano
teremos 41 NDCs em 29 cidades” falou. Segundo ele, a TIM tera também 16 data centers de nucleo de rede em
oito cidades — hoje tem 14 DCCs.

Marco Di Constanzo — TIM
Fonte: https://www.telesintese.com.br/tim-tera-71-data-centers-de-rede-ate-2025/ de 26.08.2020 .

o



https://www.telesintese.com.br/tim-tera-71-data-centers-de-rede-ate-2025/
http://c.lookcom.com.br/intel/site/m014/noticia.asp?cd_noticia=80506303

Noticias na midia (2/2)

PROFISSOES
EM ALTA NO
MUNDO
POS-COVID-19

O Senal desenvolveu uma
metodologia para definir

os cursos profissionalizantes
que terao mais demanda nos
préximos anos, apos o impacto
da pandemia de covid-1S. As
previsdes sao feitas com base no
Modelo Senal de Prospectiva,
utilizado para embasar as
decisdes do Senai sobre a oferta
de cursos e seus curriculos.

O modelo ja foi transferido a
instituicoes de mais de 20 paises
na Ameérica do Sul e no Caribe.
Confira as atividades que serao
mais procuradas no futuro.

Valdo Virgo/D.A Press

Fonte: Senai — Correio Braziliense de 21.09.2020

Nova ocupagao

Nivel de formacao previsto

Analista de solugbes de alta conectividade

Técnico de nivel médio

Administrador de conectividade

Técnico de nfvel médic

Especialista em logistica 4.0

Técnico de nivel médic ou profissional
de nivel superior {(tecndlogo)

Desenvolvedor de softwares para
simulagao de processos industriais

Técnico de nfvel médio ou profissional
de nivel superior {tecndlogo)

Especialista em realidade virtual e aumentada

Técnico de nivel médic

Desenvolvedor de aulas para
educacgao a distdncia e on-line

Teécnico de nivel médio

Orientador para trabalho remoio

Técnico de nivel médio

Profissional com especializagcaoc em normas
e LegislagSes nacionais € internacionais

Técnico de nfvel médio

Especialista em gestao da informagao

Técnico de nivel médic ou profissional
de nivel superior {tecnélogo)

Especialista em andlise de grandes
volumes de informagdes (big data}

Técnico de nivel médio ou profissional
de nfvel superior {tecnélogo)

Especialista em Internet das Coisas (loT)

Técnico de nivel médie ou profissional
de nfvel superior (tecnélogo)

Especialista em Impressao 3D

Técnico de nivel médio

Especialista em ciberseguranga

Técnico de nivel médio ou profissional
de nivel superior {tecnélogo)
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