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1980

2G

1G
Year 1991
Standards AMPS,TAGS
Technology Anilog
Bandwidth
Data rates

A evolucao ate o 5G

1990

2G
Year 1991
Standards GSM, GPRS, EDGE
Technology Dighal
Bandwidth Narrow Band
Datarates <80- 100 Kbit/s

2000

3G

Year 2001
Standards UMTS /HSPA
Technology digital
Bandwidth Broad Band
Dataates upto 2Abis
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Year 2010
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Technology diglal
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5G is about Communication, Storage, Processing...
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Comparativo de 5G x 4G

Differences between 5G and LTE

Where mmWave system are positioned to meet the 5G requirements

»  5G will first happen <6 GHz Data VOIUme
* Mainstream global band will be 3.5 GHz ,] OO O
* mm Wave will follow later to improve: X

1. Peak rate > 10 Gb/s 2 2
> B s 100 MEds avrylions 10Gb/s/km*=>10Tb/s/km

3. Radio interface latency < 1 ms l

Latency Peak Rates
-80% & 100X

Y 255
Reliability e 100Mbps->10Gbps

+90%
4->59’s

Service Intro loT Density
-939, 1000x

90 days = 90 min 1K->1M/km?

Energy
-90%

10% of current

Key Metrics
10Gbps
Tms RAN
5msele
99.999%
1M/km?

Mobility
500km/h




SG Usage scenarios

Enhanced Mobile Broadband

Gigabytes in a second
3D video, UHD screens

Work and play in the cloud
Smart Home/Building

Augmented reality
Indusitry automation
Mission critical application,

e.g. e-health
Self Driving Car

Massive Machine Type Ultra-reliable and Low Latency
Communications Communications

Source: https://www.edn.com
5-best-5G-use-cases



https://www.edn.com/electronics-blogs/5g-waves/4458756/The-5-best-5G-use-cases
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Fonte: https://www.3gpp.org/specifications/67-releases



https://www.3gpp.org/specifications/67-releases

Mercado 5G

) projetadas até final de 2019 [1]



https://www.ecnmag.com/news/2019/02/5g-commercial-network-deployments-triple-globally-2019-viavi
http://www.globenewswire.com/
https://www.gsma.com/mobileeconomy/

Para ter sucesso, o 5G precisa de ...
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QUEM SOMOS ~ ANUNCIE  CONTATO  AGENDA DE EVENTOS  RECEBA A NEWSLETTER

tele.sinbese

Portal de Telecomunicagdes, Internet e TICs

PLANTAO BLOG LIA & MIRIAM ENTREVISTAS ARTIGOS DO LEITOR WIRELESS MUNDI ~  ANUARIO DE INOVAGAO ~  PONTOISP INOVATIC DESTAQUES

MP LIBERA INSTALAGAO DE ANTENAS
DE CELULAR, AVALIA SECRETARIO DE
TELECOMUNICACOES

E ABNOR GONDIM 2 DE MAI0 DE 2019 f ¥ P 3 in = em compras, ganhe
uma Deo Coldnia

Capim-Limao 100ml*.

Vitor Menezes, secretério de Telecomunicagdes do MCTIC, aponta que a medida
provisoria sobre Liberdade Econdmica supera o gargalo na demora das autorizagoes
municipais por tratar de questdes e prazos de governo e particulares.

SHARE THIS:

0000600~

LEVE SUA ‘
— \ N .
om.br/mp-libera-instalacao-de-
secretario-de-telecomunicacoes/



http://www.telesintese.com.br/mp-libera-instalacao-de-antenas-de-celular-avalia-secretario-de-telecomunicacoes/

Mais fibra optica

NOTICIAS
Anatel e Aneel debatem revisao da regulamentacao do uso

de postes

* QOrganizar
* Disciplinar
* Facilitar

http://www.pontoisp.com.br/anatel-e-aneel-debatem-revisao-
da-regulamentacao-do-uso-de-postes/



http://www.pontoisp.com.br/anatel-e-aneel-debatem-revisao-da-regulamentacao-do-uso-de-postes/

Mals seguranca

No 5G cresce

e A criticidade das aplicacoes
 Saude
 Mobilidade
* [ndustria

ENIERGE

A superficie de ataque
e Computacao de borda
e Virtualizacao
* Dispositivos loT

Privacidade Protecao



Projeto H2020 5G Range

e Sub-6GHz band
* Frequencies below 1 GHz
— Tested in the 700 MHz band

e Use of cognitive radio technologies to address
spectrum sharing with TV Whitespace channels

DY yreris Dugg UnB — UHF TV channels in Brazil are from 470 to 890 MHz

R Carlos 1l de Madrid

’ L[]
Inatel = = (PP — Low use in remote areas
() BRReREs — Innefficient use of spectrum
DRESDEN

UNIVERSITY OF OULU

“felefonica
Telefénica 1+D

UFC Ny

Universidade d Paulo

- MINISTERIO DA
INOVAGOES E COMUNICACOES




Projeto H2020 NECOS

 NECOS — Novel Enablers for Cloud Slicing

* Slicing Architecture for a Multi-Domain environment
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Trial Terragraph™ com Claro e Facebook

 Acesso Fixo sem Fio (FWA)
 Ondas milimétricas (~60 GHz)
 Alto desempenho (N x Gbps)
* Beamforming

* https://connectivity.fb.com/terragraph/ (Terragraph ndo é 5G !)



https://connectivity.fb.com/terragraph/

Projeto BlockloT - Seguran¢a em loT Rp

O projeto endereca tecnologias de Identificacao, Autenticacao e
Autorizacao de dispositivos (loT) e pessoas que sejam

* Confiaveis

* Seguras

e Escalaveis

Protegendo e preservando a Privacidade C
DKMS (Decentralized Key

OASIS 3

WaC




obrigado | CIRYD

Alberto Paradisi

www.cpqgd.com.br

paradisi@cpqgd.com.br




Mais espectro

tele.sinbese
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IN MID-BANDS AND

ANATEL VAl AUMENTAR ESPECTRO
PARA A 5G NO LEILAO DE MARCO

w ABNOR GONDIM g in =
I N m mw Decisdo propde incluir no edital de licitagdo as faixas de 3,3 a 3,4 GHz e a mmW de

26 GHz. Assim, a Anatel estd disposta a vender cinco frequéncias em um unico leilao:
700 MHz; 3,5 GHz; 26 GHz e 2,3 GHz e um pedaco da faixa que fica entre 3,3 GHz e
3,4 GHz



http://www.gsma.com/spectrum/5g-spectrum-guide/
http://www.telesintese.com.br/anatel-vai-aumentar-o-espectro-para-a-5g-no-leilao-de-marco/

