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33° Encontro de Provedores Regionais

O impacto da Intemet das Colsas
nos provedores de Ielecomunicacoes
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loT e transformacao Tecnologias habilitadoras Possiveis caminhos Troca de ideias
Social para os provedores
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As ondas da Internet (Rp

Things 50 billion

- - _L
Digital society R
Sustainable world E j m"
points People 5 billion
p
Sites 1 billion

1875 1900 1925 1950 1975 2000 2025

Inflection

Fonte: Electronic Design http://electronicdesign.com/embedded/understanding-protocols-behind-internet-things
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Nada disso fazia parte da sua vida ha 10 anos atras CP".J
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Por que agora?

Trojan Room Coffee Pot
Universidade de
Cambridge em 1993,



Dispositivos

ARMCORTEX

essor Technolog

ARMCORTEX Cortex-M7
ARMCORTEX o

Cortex-M3

Digikal Signal Control (OSC) Flexible Memory System
Performance efficency Processor with DSP CaCheJ'Q‘L AXLECC
Lowest power Feature rich connectivity Accelerated SIMD Double & Single Precision FP
Lowest cost 0"‘“‘"‘_‘"8 energy Floating point (FP)
Low area eficiency

Digiul‘S‘gulColmrol application space

‘8/16-bit” Traditional application space "16/32.bit” Traditional application space

[

Clock: 20 - 64 MHz

Flash: 32-512 KB

RAM: 8 - 64KB

Valor de referéncia: 5 USD (>1KU)




LIDAR - Light Detection and Ranging

Tilting mirror N e
Optical rotary r y /A
encoder T Objects T
Servo motor S &
-1 > =
) a ¥ Optical rotary S
- T encoder ZTEE
Laser source . S o
. i
_ _ Receiver 3

2012: USD 75.000
2017: "Waymo reduces LIDAR cost 90%"

p .

e

"Quanergy announces

$250 worth Solid-State X 100 - 1000

LIDAR sensors for cars”




Conectividade

Performance

Celular
Espectro licenciado

LPWA

Ezspactra icenciado

|'—'I—I : 1
Curto Médio e Longo
Alcance Alcance

' Cobertura



Conectividade (Rp

InUmeras Iniciativas em espectro nao licenciado, tanto na faixa
sub 1GHz quanto na de 2,4GHz
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***** One network A billion dreams




Conectividade

Rp

EC-GPRS LTE-eMTC NB-loT

« Ampla cobertura da rede
GSM

 Escala global, baixo custo,
pode ser a solucao global
para loT celular

« Até 50 mil por célula

 Procedimentos de roaming
conhecidos

* Suportado por equipamento
legado GSM

* Alavanca o ecossistema
existente

Espectro mais abrangente
de possibilidades de
aplicacao, por possibilitar
utilizar aplicacoes com
largura de banda distintas
Co-existe naturalmente com
o trafego banda larga movel

Otimizada para
comunicacoes loT
Nativamente banda estreita
Solucao ultra low-end,
altamente escalavel

Todas se valem de espectro ja disponivel pelas prestadoras de servicos moveis




Conectividade (Ri)

Enhanced mobile broadband

Gigabytes in a second _L_.

3D wvideo, UHD screens
, Work and play m the cloud
Smart home/bulding
Augmented reality
: Industry automation
e . M criios] sibeating

Smart city

Self drrving car
Future IMT

Massive machine type Ultra-reliable and low latency
communications communications



Conectividade

1 USD/mes 0,5 USD/ano



Infraestrutura computacional

Grande demanda
por armazenamento == e
e processamento de * '”“' "

dados ll'l I

Internet

Internet
Grande demanda
por servicos de rede



Infraestrutura computacional (Rp

Custo de armazenar Custo de armazenar

1 gigabyte na nuvem em 2010 1 gigabyte na nuvem hoje
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Infraestrutura computacional (Rp

Machine learning is the subfield of computer science that "gives

% computers the ability to learn without being explicitly programmed"”
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Instance-based Clustering Algorithms Association Rule
Algorithms Learning Algorithms

Fonte: http://machinelearningmastery.com/a-tour-of-machine-learning-algorithms/



Ano 2000

ASCI| RED - Sandia National Labs
1 TeraFlops

¢ 150 m?

« 850 kW

USD 46 milhoes
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Estrelas nos cinema

CHOW MICHELLE CHANG ZHA
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r-thefilm.com

FEAR THE REST

Ano 2016

NVIDIA Tegra X1
1.1 TeraFlops
e 225 mm?

« 15W

USD 60 _ZA"IVIE
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Possivels caminhos para os provedores (Ri)

Internet of Things Value Chain

SlMCIl'd

¢ joT Enabling ¢ Buys Services
mcmm Capabilities . Soluﬂon suua- soiutiom * Sells Services
. &nbedded * Appliances Ann.uaw * Billing L * Bundling of
Chips * Meters * Quality * Integration * Hardware service
* Aggregator « Car with 3" party * Back-end * CRM & Billing
« Transporter * Camera applications * Data * Customer

@ SNMSUNG /elefonica ST
gemalto’ () BOSCH

QUAI.COMM @
Cdrsees . covit

® \pple




Possivels caminhos para os provedores (R”

Who leads 1oT?

Device
Providers

Operators

Platform
Providers

Systems
Integrat

App
Providers

Share of
Value 5-10% 15-20% 30-40% 15-20% 10-20%




4 estratégias possivels (R”

* [nvestir em novas tecnologias de « Agregar valor a conectividade
conectividade (LoRA, NB-IoT, etc) » Parceria com fornecedores de
* EficiEncia em OPEX como foco plataforma

» Considerar o modelo de MVNO « Compor ecossistema
» Considerar modelo de RAN sharing  Parcerias com MNOs

« Atuar em areas de pouca cobertura mas * Considerar eSIM
forte potencial em IoT ( ex. agribusiness) » Somar servicos em campo

Plataforma
horizontal

Plataforma

vertical

» Explorar forca comercial ja
estabelecida (no caso de grande
operadoras)

« Nao se limitar a propria conectividade,
ao contrario, subcontratar sempre gque
possivel

 Fomentar cultura de spin-off

Todas as consideracoes da plataforma
horizontal, mais:

 Buscar mercado atrativo e entendé-lo
orofundamente

* Investir em time de SW para especializacoes

« Desenhar servicos a quatro maos com oS
orovedores finais




Conectividade (Rp

v, B “SIGFOX Is the first and only company providing global
f/’r o SIG FOX cellular connectivity for the Internet of Things, fully dedicated
One network A billion dreams to low-throughput communications. SIGFOX Is re-inventing

connectivity by radically lowering prices and energy
consumption for connected devices.”

how to become a how to become a how to become a

TECHNOLOGY SIGFOX NETWORK . SOLUTION
ENABLER OPERATOR ENABLER

SIGFOX Partner
Training Days



ARKESSA

E EMPORT CONNECTIVITY MANAGEMENT PLATFORM

Panoramic view of Notifications and
(@) connection portfolio ‘ Alerts
. MNG 1 P Self Service
Security Set D Detailed usage &
(@) et Data performance reports
o MNO 2 Uﬁﬂgﬂ Limits
Connection :
@ Status Secure Resilient B;m:iﬂcs
Infrastructure 9
*MNO 3
W | 1
\ MNG X Web Portal Business System

Integration



Plataforma vertical (Rp

@ Telematics Usage Based Insurance

vodafone

"Fm\ > Online portal

ﬁ ? @ > ) oo

Vodafone Managed Vehicle telematics Data analytics and > m
Automotive Device connectivity over platform driver scoring

and SIM Vodafone network
Installation Assistance Usa?:t-ilriased Ins_t:jrance
services services platform provides

driving insights for
insurer to score risk




Vision

Developing our strategy to fully capture the opportunity

@ e2e Solutions )

Smart Smart Smart Smart  Industry eHealth
Mobility City Retail Energy  Telemetry
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loT Connectivity




www.cpqgd.com.br

Obrigado!

Vinicius Garcia de Oliveira

vgarcia@cpqd.com.br
+55 19 3705-4127
+55 19 99824-1298




