






O novo fluxo de dados

The rise of connected things 
and media by 2020
• 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.



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.

Connected Factory

1 million GB/day

Smart Hospital 

4000 GB/day

Autonomous Driving

1 GB/second

5G é crítico na nova economia de dados 
Dado é o novo petróleo

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





O que é 5g?
• 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

Reactive, smart,
and connected

devices

Faster data rates

Data and the
‘app’ revolution

Cellular Comms.

5G

4G

2G
3G



Fonte: Apresentação de Luiz Bourdot – Claro em 26.08.2020

Agregação de capacidade
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Intel está pronta para o 5G

Redes  5g fim a fim (end-to-end)



Legacy Modern, 
Cloud-ready

Next Generation
Networks

Custom
Proprietary

Hardware Defined

Software Defined
Agile
Open

Network Slicing
Analytics Core to Edge

Visual Cloud

NFV + SDN
Orchestration

Analytics
Cloud Native

TRANSFORMaNdo a rede para 0 5G (5G READINESS)
Aproveitando a “expertise”  em cloud e aplicando na Rde



Fonte: Apresentação de Luiz Bourdot – Claro em 26.08.2020

Evolução das redes móveis



Fonte: Accenture PoV – Apresentação de Luiz Bourdot – Claro em 26.08.2020

“Roadmap” do 5g no brasil



Fonte: Painel TeleBrasil

Adoção do 5g no brasil



Utilização de apps durante a pandemia



Fonte: Ericsson do Brasil

Inovação em SW



Tecnologias
wireless 
críticas
Para 5G

mmWave Narrowband IoT

Massive Antennae Arrays LTE-WiFi Evolution



Padronização (Standards)  & soluções para todos radios 5G

NB-IOT LTE & WIFI MM WAVE
5G STANDARDS

100MHz 3GHz 10GHz 30GHz 100GHz

NEWEVOLUTIONNEW
• Top contributor in cellular 

and WiFi work groups

• Participates in more than 
250 standards and 
industry groups worldwide

• Hold 3 chairmanships & 28 
rapporteurships in 3GPP

• Chairmanship of 802.11 & 
Officer Positions in IEEE

Intel Confidential



2020 - verticais para o 5g
Ultra Reliability and Low Latency

Massive M2M  Connectivity

Enhanced Mobile Broadband

Broadband to HomeMobile Office

Healthcare Autonomous Driving

Manufacturing

Virtual and
Merged Reality

Smart AgricultureSmart Cities

Drones

• Outside-in approach to 5G 
development  

• Use case driven methodology

• Expansive field trials and testing 
committed with ecosystem 
partners

• Reference designs in 
development for 5G Verticals





Colocando tudo “junto”: carro autônomo
Cloud Core

Network
Access

Network
Wireless

Technology
Smart

Devices

Powerful analytics 
required to make 

sense of massive data
from moving vehicles

Network will isolate 
vehicle data in a 

‘slice’ separating it 
from other types 

of data

Cloud computing 
at the mobile edge 
lowering latency  

5G radios integrate 
‘vehicle to vehicle’ and
‘vehicle to everything’ 

connectivity

Vehicles will have 
intelligence to manage 
internal systems and 

connect to cloud



Iot e 5g vão gerar uma exploção de dados
Industrial

IoT
Intelligent Homes

& Buildings
Smart 
Cities

Autonomous 
Vehicles



Network transformation foundational to 

HOME 

ENTERPRISE/FACTORIES 

Devices/things Core Cloud/DATA CENTER

NEXT-GENERATION
CENTRAL OFFICES

VRAN, MULTI-ACCESS 
EDGE COMPUTING

WIRELESS BASESTATIONS
WIRELINE FIXED 

BACKBONEROUTER

INTELLIGENT 
EDGE 

COMPUTE

ENTERPRISE 
PRIVATE NW 

Immersive 
media

ACCESS/EDGE 
Network Edge



TO IMPROVE SERVICE
CAPABILITIES

Optimize
TCO

Comply with Data
Locality

And reduce 
application
Latency

EDGE COMPUTING IS THE PLACEMENT OF
DATA CENTER-GRADE NETWORK,
COMPUTE & STORAGE 

ENDPOINT
DEVICESCloser to

The Edge
Is the

BEFORE TRANSITION
TO THE ENDPOINT

OR
Another Network

Outmost
layers of

Processing
or Network



Smart
devices

access 
technology

Access AND edge 
network

Core
network cloud

Virtual, software-defined, cloud-ready: enabling the 5g future



ACCESS/EDGEDevices/Things Cloud/DatacenterCORE

Enterprise/
Factories

Home

Small Cells 
licensed & 
unlicensed

Macro Cells

Wireless

Carrier WiFi

Wireline

On-premise 
Equipment

Central Offices Regional 
Central Offices 
& Data Centers

Network Edge

Enterprise View of Edge

CoSP’s view of Edge

CSP’s view of Edge



Low latency that can not be achieved by using centralized cloud 

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

Data privacy and data sovereignty 

Context awareness 

Scenarios where connectivity is unreliable or limited

Better experience, faster transactions 



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

5G
Clients

Cloud / OTTBase Station Local CO Regional CO

BACKBONEROUTER

Core

Massive Data Sets

Data Sovereignty / Privacy

LATENCY= 40mS+

LATENCY= <5 mS

LATENCY= 10mS+

LATENCY= 100mS+

WIRELESS

WIRELINE



“Next Generation Central Office” – NGCO ou CORD
Suporte a convergência “Fixed Mobile”

POWER

INTEL® SOLID STATE DRIVES

SWITCH

INTEL® XEON® 
SCALABLE PROCESSORS

INTEL® XEON® D

BARE METAL- CONTAINERS- OVS - VMH

EPC / 5G
USER PLANE

vCMTS
vBNG/vCPE

USER PLANE

DATACENTER

5G Core
IMS Gi-LAN

Wireless & 
wireline edge



Warehouse & Manufacturing 

Edge Cloud Gaming Inspection & Infrastructure Smart Stadiums VR/AR with location Security, Recognition, 
Surveillance 

ADAS Retail Smart City

Hospitality & Casinos TRANSPORTATION



TRANSFORMING THE
NETWORK TO DELIVER Experiences And Insights

At the network edge

Accelerating
Multi-Access

Edge Computing

Smart Stadiums
Game Changing

Experience

Network Slicing
Dynamic CPE 

Networks for Dynamic 
Demands

5G
Data Performance and 

Capacity

Cloud Gaming
Data-Fueled AR/VR 

Inspiration



▪ Proximity  

▪ Ultra-low latency

▪ High bandwidth

▪ Real-time access to radio network information

▪ Location awareness

Connected Vehicle

Health

Retail

Augmented Reality

Video

IOT

Caching Services

Apps & Services

• Reuse and leverage NFV

• Extension of NFV system

MEC value

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

• Platform with standard APIs and 
interfaces for developers and content 
providers 

• Pillar for 5G 



“Até 2025 nosso plano é ter 71 network data centers [NDCs] distribuídos em 51 cidades. Até dezembro deste ano 

teremos 41 NDCs em 29 cidades” falou. Segundo ele, a TIM terá também 16 data centers de núcleo 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

Telefónica e Rakuten Mobile fazem acordo para redes 5G

A parceria prevê o desenvolvimento da arquitetura de redes de acesso de rádio aberto, ou OpenRAN, uma 

tecnologia de nuvem para as operações de redes.

A Telefónica e a empresa de telecomunicações japonesa vão realizar testes de laboratório e investigação e também 

vão avaliar o papel da inteligência artificial.
Fonte: Valor Online  16.09.2020

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

Notícias na mídia (1/2)

Tecnologia define os empregos do futuro (ver quadro no próximo slide)

Pandemia acelera transformações no mercado de trabalho e aumenta a demanda por profissionais de áreas de maior 

conteúdo tecnológico ou ligadas à internet. Mas, em qualquer campo, disposição de ampliar conhecimentos faz a diferença
Fonte: Correio Braziliense de 21.09.2020

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


Fonte: Senai – Correio Braziliense de 21.09.2020
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