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Future Cellular 1oT Network = NB-IoT + eMTC + NR mMTC

Market : : :
Connections in 2020 Requirements
Segment (Billion) T@ChﬂOlogy
® CCTV(Camera)
® In-vehicle Entertainment. .. | >10Mbps NR mMTC
- 0.2B
® |oT Gateway Backhaul
® Wearable ) =Alioge . eMTC
RS = — 0.8B | Low power consumption
® Sensors, Meters 2B | <100Kbps
® Asset Tracking | 20dB Coverage Gain
® Smart Parking | 10+ Years Life NB-loT
® | <%$5 Cost Per Module
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Smart agriculture G Q Q

For R16, no NR based solution will be studied or specified for the LPWA
use cases, LPWA use cases will continue to be addressed by evolving
eMTC and NB-loT RP-180581
R R e )

LPWA: Low Power Wide Area



NB-loT is the Best Mainstream Technology for M-loT

VS GPRS

10 years Battery

Traffic-based model

20dB
High coverage gain

Air-based environment

Less than 4$
Low Module price

100000
connections per cell

VS Unlicensed Tech

(U'))

Ubiquitous cellular
coverage

High reliability
(carrier grade)

High security

Rooming globally
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NB-loT Networks:
From Regional Deployment to Global Deployment
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Main drafter of the agreemq/nf : i ¥ N c
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2016.6 Agreement freeze 371 commercial network AGee T e 89commercial network

@ 24 countries @ 28countries @ 58countries

2018.6 Deutsche Telekom and vodafone announce the completion of the
world's first NB-1oT international roaming verification
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NB-loT Ecosystem is Ready

14+Chipset
Vendors

the first commercial
chipset
10 million shipment

in 2017
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35+ Module Vendors
with Huawei Chipset
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Note: Huawei does not research NB-loT module

1000+
Device, Application
& Integration
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NB-loT Commercial Costs are Significantly Reduced

NB-loT close to GSM module price Single user connection fee@China:
15~20RMB/year
110~200RMB

2 years passed the GSM loT = s miais : As low as 5 cents a day
10 years of history Eeeps [
I ‘ = $6/year,
i~ USA T-Mobile Sancacacasistsa-encas_ o -
70RMB Tl : B
oo o $ 9/year @
i
/
e = 15~30
20RMB/Y 20RMB/Y gy v+
2020 P . — e e o o e /
35RMB
GSM module price 25RMB
20RMB/PCS
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Mass million

i . i *Unicom NB-IoT package, according to the flow rate
production Shipments >NiPments Multiple
of modules chips
2017 S_cale B
shipment
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Boom Development of NB-1oT in 2018 in China

More. .. by Eco o S o Moreeo .
AM+@2018 " = 8 2
: Sh ik = Smart L s . 1 L 5.5M@2018
Smart parking Shareing/Electric Bicycle transportation  Water meter Gas meter Public affair
Moree e o More. ..
1.5M@2018 g I OGISRFY = 05M@2018
Fire control Smart locker White goods Smart home

Moree o o = l y
~ More...
0.5M@2018 L
: el S B Smart i . 0.2M@2018
; Connected cow Agriculture Agriculture Smart light Smart dustbin Smart city
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Basic loT Architecture

ales & Marketing

Transmission
1 intelligent APP
NB-loT NodeB

g

Three Key Points:

Perception

Device

Sensing Layer

t Sensors  Interactive Terminal
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Connected Cow AOTOSO
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Farmers

’,'_:“W Oﬁ@‘z‘éﬂ A Z Resale loT Device to

Farmers
40USD per Device
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Milk Production
should Fully Match If missing one rut,
with Rut Period 350USD will be lost

ﬁ‘ " RUT
300
o5g ~ Average activity 4 \
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Massive Connections

| oy Cumentactivity P::g,ﬁ;:;gy per Cell
go/\ iz || activites 30 USD/5 years/cow
75% "Zugsssssaszazguss:

RutDiagnosis = 2222288 dcccooodsad
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Smart Shrimping/Fishing Solution in Thailand

Monitor functions:

Sensors:
./_\ == +
@ corewen
» Temperature ? ;
> PH Smart Pond Master )
> Dissolved I\ Equipment Control Remotely:
oxygen - |

1.Switch off/on Oxygenator
2.Switch off/on Feeding machine

Platform functions:

S _ Operator _ F -
= wahd “
Smart NB-loT NodeB APP Server -

Pond Phone APP

Master
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Greenhouse & Smart Irrigation Solution

(@A)

NB-loT NodeB Cloud Platform

All kind of sensors:

Application Cases:
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