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=== | Mobile Internet with 5 bn
people connected by 2020

mmm | Programmable World with 50 bn
things connected by 2025

Programmable things

Connected things

Many things

Source: Bell Lab Research
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Alarm bells ring for Internet of Thinas aﬂer
smart TV hack 2
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Armed with a laptop, University of Michigan security
researchers hacked nearly 100 wirelessly networked traffic
lights and were able to change the state of the lights on
command.
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http://www.scmagazineuk.com/alarm-bells-ring-for-internet-of-things-after-smart-tv-hack/article/354900/
http://www.scmagazineuk.com/alarm-bells-ring-for-internet-of-things-after-smart-tv-hack/article/354900/
http://www.cio.com/article/2370755/security0/hackers-hijacking-security-cameras-for-malware-and-spying.html
http://www.networkworld.com/article/2466551/microsoft-subnet/hacking-traffic-lights-with-a-laptop-is-easy.html
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SIGFOX

<12km
160 dB

Unlicensed
900MHz
100Hz

<100bps

Smart Grid/City/
Monitoring

4.00$ (2015)
2.64% (2020)

Large

LoRa

LoRa

< 10km
157 dB

Unlicensed
900MHz
<500kHz

<10 kbps

smart Grid / City/
Monitoring

4.00$ (2015)
2.64% (2020)

Large

Partnering

NB-loT
(Rel. 13)

D
Lte

<15km
164 dB

Licensed
7-900MHz
200 kHz shared

<50 kbps
mart Grid/City/
Monitoring

4$ (2015)
2-3% (2020)

Small to
Moderate

LTE-M (eMTC)
(Rel. 13)
D

ite

< 10km
156 dB

Licensed
7-900MHz
1.4 MHz shared

<1 Mbps
Sm. Grid / City /
Monitor./ vehic

5.00$ (2015)
3.30$ (2020)

Small

EC-GSM 5G
(Rel. 13) (targets)
-II..III !Ei;‘lzii
G5
< 15km <12km
164 dB 160 dB
Licensed Licensed
8-900MHz 7-900MHz
shared shared
10kbps < 1 Mbps

Sm. Grid / City /  Sm. Grid / City /
Monitor./ vehic  Monitor./ vehic.

4.5% (2015) <$2
2.97$ (2020)

Moderate (LTE Requires 5G
reuse) NWs

Nokia preference

NOKIA k2§




loT oLt RS =N XI A E N

el R | (RS

5G LTE Advanced LTE-M NB-loT, EC-GSM
<100Gbps >10Mbps Up to 1 Mbps Up to 50 kbps
5MHz = 2GH: N x 20 MHz 1.4 MHz 200 KHz

L J

Use cases

iBE A=

Mobile Video security Wearables Object tracking Smart Home Smart metering
'ojh ) @
G—531)) ) + S g’

Connected car Energy management Connected health Smart city

Source: Qualcomm

8  © 2016 Nokia NOKIA Lﬁq L 4



YIEX PR NIZANM2G ~ 5G
RRSFEKREIEREERKIE NB-1oT #1 eMTC

e Sub—10ms latency
= °* Industrial,

IJI)VVY\PJ 4 mission—critical
@  Low to high data volumes
@ =  Growing coverage

Sinking modem costs

2G @ e Low data volumes

e (Great coverage
e Low modem costs
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Applications

ngConnect ecosystem program for
MK AZSE FE2E vertical apps and analytics

Platforms Connectivity management, loT device

Eﬂé“ 4 /lfl\ management, Application enablement
e e T

Connectivity Cellular for IoT (NB-IoT, eMTC, EC-

GSM), short-range, fixed access,
MEC', IoT optimized Core and

EZESESE

1. MEC: Mobile Edge Computing
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Combined Core MBB Core

IoT Core
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@ LTE network

Central Cloud for
connected cars

LTE netwark

Central Cloud for
connected cars

o » \ Edge Cloud
\ o 5 = ), for connected cars
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32 byte/7660s/device

7 sites (21 cells)

no interference

from LTE or IRAT

32 repetion for CL >= 144

2.
TTOKH PN X

b 5515 Y

Pareto distribution, o= 2.5
and min payload = 20 bytes
with a cut off of 200 bytes.
Inter—arrival time periodicity:
1 day (40%), 2 hours (40%),

1 hour (15%), 30 mins (5%)
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Coverage (MCL)

VTR
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Downlink peak rate

Uplink peak rate
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Duplex mode

UB receive bandvidth __

UE transmit power

Modem complexity ETIMIREH TSR
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User equipment
1 Cat.4 UE (LG Nexus5)
1 NB-loT UE
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CONNECTING PEOPLE

CONNECTING ......
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