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O Mercado de loT

> Ja é uma realidade!
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O Mercado de loT
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Didrio Oficial da Unido anuncia
decreto com o Plano Nacional
de Internet das Coisas

B 13)uL 2019 O 19h04
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oi publicado no Diario Oficial da Unido, em 25 de junho de

2019, o decreto presidencial que trata sobre o Plano Nacional

de Internet das Coisas. O principal objetivo do plano é
assegurar maior espaco a loT no Brasil, o que permitira o
desenvolvimento de novas tecnologias quando o assunto é a livre
concorréncia e a livre circulagao de dados, sempre levando em
consideracdo a protecdo aos dados pessoais.

" O banco nacional
.A BNDES do desenvolvimento
FINANCIAMENTOS ™

BNDES APROVA
PRIME...

17 de julho de 2019 Inovagao | Saude <

BNDES aprova primeiro projeto-piloto
de Internet das Coisas

Iniciativa testara solugao tecnologica aplicada ao tratamento de enfisema
pulmonar

Monitoramento pode melhorar a vida de pacientes com doenca responsavel
por 118 mil internagdes e 8,6 mil mortes ao ano

0 Banco Nacional de Desenvolvimento Econdmico e Social (BNDES) aprovou a
primeira operagao de apoio a projeto-piloto de Internet das Coisas (loT)
selecionado na chamada lancada em 2018: o teste de tecnologia inovadora de
monitoramento de oxigénio ministrado em tratamento de pacientes com
enfisema pulmonar proposto pelo centro de inovagao CESAR. A solucao
podera melhorar a satde de milhares de pessoas, evitar o desperdicio de
oxigénio medicinal e diminuir custos com logistica, barateando o tratamento.

Com investimento total de RS 2 milhdes - sendo RS 1 milhao aportado pelo
BNDES em recursos nao-reembolsaveis - o projeto testara durante 16 meses
um sistema de monitoramento da quantidade de oxigénio ministrada a
pacientes com doenga pulmonar desobstrutiva cronica, popularmente
conhecida como enfisema pulmonar. O problema gera 118 mil internagdes, 8,6
mil obitos e R$ 104 milhoes em despesas por ano, de acordo com o SUS. Trata-
se da quarta causa de morte mais relevante no pais, conforme dados do
Ministério da Saude.



https://www.bndes.gov.br/wps/portal/site/home/imprensa/noticias/conteudo/bndes-aprova-primeiro-projeto-piloto-de-internet-das-coisas/!ut/p/z1/xVTBcpswFPyWHDjKegERTG9Mgu3WuJ62cR24eAQIUGokIsnQ_n2F60MnUzvTZjLl8kDz3u7bhQVn-AFngva8poZLQff2Oc1udkm4jBdkDQn49wSiOy8gmyCG5dTF22MDnLkiwNn5eTID_BVnOCuE6UyD01yUTO-40IabQ3HcwIFGtswB3naKCU0dENLwglPtQCGFYYdSOnAcRLRTsqeoU7xlXEl7Ix-ZsZXvpS0lQ9wOKMEMKqlGheSa6pG_K3iJ07DKIb-pGApyKBBxqY9CQigiEAAwz4fwujzpvWBIdtmO7cj3O8L8LnEhSvwZzD59nMeR-7xh_d6LIVrcJj6Jl9fz0Ds1XCBJ7ZLB-SU9vO05G_BGSNXal_zlLz1YvMSwdl_J8AK8_7bwwZvCE_JK-A-XMjV-gja0_PHpKYtsssaIfDf44b9Eyy7iqtXtqrb6qGlsTyVPq_wjotVe72X-688UidybWmzFKqaYmhyUPW6M6fQ7BxwYhmFy5JrUsp_kyp50VlonlRnFa27YeQv-hN9IbZ18Dou7dtNOvR_o2-fpcF81dbtbxZ5_Kvs-qVbGT6Orq5_ioUO2/dz/d5/L2dBISEvZ0FBIS9nQSEh/
https://www.terra.com.br/noticias/dino/diario-oficial-da-uniao-anuncia-decreto-com-o-plano-nacional-de-internet-das-coisas,25d268ad85b5abec1700c1a6eb267dbfvycjo1qn.html
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O Mercado de loT
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Predictive maintenance, better asset
utilization, higher productivity

Enable new business models
For example, remote monitoring enables
anything-as-a-service
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Alguem esta interessado em
desenvolver projetos de 10T?
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Massive equipment Remote
Always Connected equipment
Massive Data Control
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Evolucao da rede celular

Delivering faster and better mobile broadband experiences

Mobile 1G
AMPS, NMT, TACS

Mobile 2G
D-AMPS, GSM/GPRS,
cdmaOne

Mobile 3G
CDMA2000/EV-DO,
WCDMA/HSPA+, TD-SCDMA
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Mobile 4G LTE
LTE, LTE Advanced

Foundation of Mobile
Seamless Mobility

1980s

Mobile for the Masses
More Voice Capacity
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Faster and Better Mobile Broadband
More Data Capacity

- >

ite |[

2010s




THE
DEVELOPER'S
LPWAN CONFERENCE

2G was designed primarily for voice communication and texting
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Better coverage, battery- Features to support full 4G LTE economies of scale

life & capacity’ range of services & essential part of 5G platform




Especificacoes CAT

Peak data rate
Bandwidth

Rx antenna
Duplex mode

Mobility

Voice
Transmit power

Up to 150Mbps
Up to 20Mhz
Dual Rx

Full duplex
FDD/TDD

Full mobility

VOLTE
23dBm

Up to 10Mbps
Up to 20Mhz
Dual Rx

Full duplex
FDD/TDD

Full mobility

VOLTE
23dBm
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LTE Cat-4 LTE Cat-1 eMTC Cat-M1 NB-loT Cat-NB1
I ¥ - S Vi

Up to 1Mbps
1.4Mhz
Single Rx

Full or Half duplex
FDD/TDD

Limited-to-full mobility

VOoLTE
23, 20dBm

<100Kkbps
200kHz
Single Rx

Half duplex
FDD

Cell reselection
Only

No voice support
23,20 dBm



Escolhendo a tecnologia

2> Qua
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eve ser a velocidade?

eve ser o consumo de bateria?
eve ser a cobertura?

eve ser o custo do plano?
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Scaling up in performance and mobility
Scaling down in complexity and power
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loT I Connected cars Industrial Wearables Vending Parking Sensors Utility Agriculture
gateways handhelds machines meters meters monitors
Surveillance .
cameras " R
i [<al S o gn =
Smartphones Digital Asset trackers Health Security Industrial ~ City infrastructures Lighting / HVAC
sighage monitors systems sensors controllers
1
LTE Cat-1 and above eMTC'/Cat-M1 NB-loT/Cat-NB1
Delivering scalable performance and Optimizing for the broadest range of loT Providing extreme optimizations for low
seamless mobility for high-performance applications with high-reliability and cost/power, low-throughput, delay-tolerant
loT use cases lower latencies loT use cases

LTE loT: complementary narrowband technologies
for low-power, wide-area use cases




Consumo de Bateria

Power consumption

Power consumption

Page
monitoring

Time

Page
monitoring

PSM
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vs. today’s upper limit
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Power save mode (PSM)

Eliminates page monitoring between data transmissions
for device-originated or scheduled applications, e.g.,
smart metering, environmental monitoring

Extended discontinuous receive (eDRX)
Extends time between monitoring for network
messages for device-terminated applications,

e.g., object tracking, smart grid




Consumo de bateria

> PSM -> 9uA

> GPRS -> 345mA
> CAT-M1 -> 98mA
> NB-IOT -> 59 mA
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Consumo de bateria

ACHIEVABLE NB-10T BATTERY LIFETIME IN OPTIMIZED NETWORK
CONFIGURATIONS

—

Packet Interval PSM Active  Optimized Peripheral
Comm. Netw. A 30s 10.69 days 21.9 days
5m 12.81 days 222.65 days
l1h 13.08 days 4 62 vyears
1d 13.10 days 10.89 years
Comm. Netw. B 30s 6.00 days 1.3 days
5m 11.72 days 76.65 days
1 h 12.97 days 2.12 years
1d 13.10 days 9.77 years
Priv. Netw. 30s 9.97 days 18.25 days
5m 12.70 days 175.2 days
1 h 13.07 days 4.01 years
1d 13.10 days 10.73 years
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http://www.jkimanagement.com/wfiot/papers/1570520600.pdf



http://www.jkjmanagement.com/wfiot/papers/1570520600.pdf
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NB-lol enhancements

+ Further relaxed timing requirements

» Lower-order modulation, e.g., QPSK*
+ Single-tone UL transmissions

A J

eMTC and NB-lol enhancements
* Repetitive transmissions
« TTI* bundling

v

eMTC Cat-M1 NB-loT Cat-NB1
>155.7 dB 164 dB® or better

Trading off spectral efficiency and latency




Cobertura
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TIM realiza testes de longa distancia de NB-loT no
interior de Goias

Bruno do Amaral, do Teletime | 18/03/19 18:28

Apos a realizacdo de testes em parceria com a fornecedora Ericsson, a TIM confirmou o
funcionamento da sua NB-loT em cima da rede comercial 4G da operadora em Goianésia,
interior de Goias. A empresa comunicou nesta segunda, 18, que executou experimentos
de conectividade entre diferentes plataformas de Internet das Coisas em uma distancia
de 100 quilémetros e em diferentes direcoes da estacdo radiobase localizada em uma
fazenda na regido, a Jalles Machado, parceira do projeto “4G TIM no Campo™.

Os testes utilizaram a tecnologia LPWAN em NB-loT na faixa de 700 MHz (banda 28). Com
o equipamento da Ericsson, a operadora diz ter aumentado os limites da cobertura de 40
quilémetros para 100 quilémetros sem impacto nos dispositivos.
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Planos de NB-IOT &) oeveLopers

CONFERENCE

@ https://iot.t-mobile.com/pricing/

:F "MOblle' NETWORK  SOLUTIONS  PRICING PARTNERS DEVELOPERS Q

Get reliable, cost-effective connectivity for your new NB-loT solutions.
This annual data plan delivers up to 12 MB or 12 months —with no overages.
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2G X 4G x NB-loT Cost Solution Data Plan Prices
1o Verizon 2G/4G 1Mb/Month = 6 USD
© T-Mobile NB-loT 1Mb/Month = 0.5 USD
B0
g = NB-IOT product may be more
° expensive when produced, but after
30

the second month the price of the

data plan compensates the total cost.

10 /

Total Total Total Total Total Total Towal Totzl Total Tatal Toral Total Total
(Month #0) (Month #1) (Month#2) (Month#3) (Month#4) (Month #5) (Month #5) (Month #7) (Month #B) [Month#3) (Meonth £10) (Month #11] (Month #11)
— 1 L 1o 16 12 28 34 a0 a6 52 58 81 0 JE
4G CAT1 20 26 32 3B a4 50 56 62 B8 4 = BB 92
e I B 0T 11 125 13 135 14 145 15 15.5 16 165 17 175 18
Asds Title

— A5 CAT] e NE-IOT
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Preciso de um SIMCard para o produto?
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n D #include eSIM

2FF - Mini SIM 3FF - Micro SIM 4FF - Nano SIM MFF2 - M2M Form Factor (eSIM) SoftSIM

$
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Junte-se a comunidade!
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hackster.io/simcom
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Connecting SIM7000G + TagelO
Ronald Rodriguez Ruiz
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Connecting SIM7600X-H to AWS
Using MQTT and AT Commands
Victor Fragoso




Victor Fragoso

Field Application Engineer
SIMCom Wireless Solutions

- hackster.io/victorffs
- linkedin.com/in/victorffs
- facebook.com/victorffs
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