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Gas & Water
Leak Detection

Smart Energy 6

Water Quality
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Smart Parking

Electric Vehicle Charging

©

Smart Home

Smart Street Lights

O

Waste Management
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MACHINE USA
LEARNING $3.5 billion in 2017

DEEP
LEARNING China

$150 billion by 2030

1950s  1960's  1970's  1980's  1990’'s  2000's 2010
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nnection Mobilit Network
0 : ty Slicing
1M 500 kmn  Slicing
end-to-end per square r express trains  Flexible and
latency kilometer on demand
2 (| @ | R &
-\ 30-50x 100x 100x 1.5x NaaS
] w
\ l'_j 30-50ms 100 Mbit/s 10,000 350 km/h Inflexible

(70) = 83 sl — Lul) (2 Gusigal



Internet of Things <) IJJ..LJ §..0

Global market 25.2bn |
Moblle | Smartphones

mobille
subscribers

i%~ 59%.
@ 1.4bn_[

60%=
*179%

Moblie
Industry

soor " @ $4.8tn...

Operator revenues Employment
connectlons and Investment socmptem ettt

9 @& élluﬁt@) 351["1" Jobs

’ 9 ana n 000 e e

FRES 98
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Srmart city projects are alread ' r ' T s |
the current wireless natwork inf = i

promise of 55, low latancy, ult v G
comnections, high speaed, will be the foundaoation
for larce dle 1oT deployments in citic v bvic iy
cire gl=aviwl Ionize existing services and

the driver for smart cities Smart.City_Lab
of the future 2020 -2035

5G will drive o — INDIA'S
economic growth $12'3 ﬁ,—gj 7—33',5 ?2 $:|3.H3— GOP

- Worldwide GDP
_ﬂlnbnl output of : o Economic output in Fram 2020 to
indastry goods and o the 56 value chain

p 2035, the total
;Enrmes enabled By . alone contribution of 5G

to real glahal GDP

A

Jomillicn

How will 5G benefit the S S IOT

smart city vision?

sk : S160 billion in ':'d ; : = ; S =5
Enerayv-ana i . SR s ; = apacity
Litihities : i o hep_.e_ﬂts and fielloe ? ¥ increases with
savings in energy o ; T densification
Cities play-a critical
roledfar Small C©
deployrment in
Mobile Network
Densification.

Tomorrow's wireless
netorks wwill
require hundreds, or
even thousands, of
s nall cells de 157
deployed acr

Memihty, arnd 2020: ; - - ¢ cities,
Transoont : y L~ : s )
; : : Gty Cgn small cells
Eaan Sl Cull . o =
tratlic of. 20 6bps et Cieles :
1 Mcells/kme
150 Mhz at 3.56hz

Smart.City_Lab
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CONNECTED FARMS

VEHICLE TRACKING

Y ol

SMART VEHICLES
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Saurca KPMG Internatinnal 2014

— Supply chain

) Planning &

scheduling* 1

Quality

.. & safety

Manufacturing

process

Finished goods
inventory

axsiJl auyqll Jowbw .2

Inbound
logistics Raw material

&h inventory

By
A UG > q

Machining
Tooling setup
management

. Work under
'y management

Qutbound
logistics

ofi Bl

Distribution
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High-bandwidth,
low latency

Edge computing .
Connected
ave ' machines

intena N
a\'ﬁ"})‘n"-- 1Meg.

Setup and

§G Enable . \ adjustment

Al Based + (

planning

Ecosystem | i

to wait! waorkers

_A

= Tee. -l_': ’ ™ Finished goods and
2 Distribution 4- 1 integrated logistics
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WHAT MARES A .

CONNECTED
TRANSPORTATION

Uses live traffic data to
maximize capacity and
improve public safety

UTILITIES

Collect usage data citywide
to predict demand, manage
resources and promote
conservation

dusJ1 gaall

CITY?

DATA-BACKED
DECISIONS

Draw from precise measurements
and powerful analytics for better
City planning

Empowers the app economy and
uses edge computing for live
guidance on transit, construction,
public safety and more
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X

CITY DASHBOARD

monitors congestion
and factors such as
pollution levels to
optimize traffic and
reduce environmental
pollution

TS

Intelligent Transportation
Systems merge data
from cameras, stoplights,
and street sensors to
increase efficiency

(77) = 83 a3l — aal) o3l Guiigal

SMART STOPLIGHTS

sense how many.
cars are waiting and
adjust accordingly

CONNECTED CAMERAS

give first responders
up-to-the-second
information

P
SMART PARKING

shows open spots
and trims traffic
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Wearables

5G-enabled devices are
designed to be more
energy-efficient, which
could lead to long-lasting
health wearables for
patients who need
constant monitoring. These
devices will keep doctors or
carers constantly updated
an the patient’s health
status and alert them
immediately if something
gaes wrong.

~ THE ROAD
- TO5G

The expected deployment of high-speed
5G mobile networks in 2020 will not
only mean faster Internet
access for customers, but
will also benefit a whole host
of industrial applications.
High bandwidth, low
latency and large capacity
will allow for more
connected devices and
smarter living.

Surgeons may be able to perform
\ remote surgery through robotic arms
'| in emergency situations where they
cannot be present physically, as the
real-time response rate of 5G
natworks gives them better control.

Transportation (vehicle platooning)
Vehicles moving in a convoy, such as large

delivery rucks, will be abile 1o ‘Lalk’ o each

other in real time so that vehicles at the

back of the convoy can react to changing

road conditions that affect the first ¥
vehicle.

Construction

Lower latency of 5G networks
will let waorkers control
equipment like cranes or
excavators remotely, making
canstruction sites safer for
workers

) } Virtual reality {
N / Virtual realily headsets \
b A require a let of bandwidth . B

- P i Driverless cars
K e oz oior e s et e -
f . \ 2 when transmitting time, as any slight lag in Video conferencin
Cennected devices in smart FfSmation —ar 50 crowds rESponse to 3 users Rasher ot spct:gds

/ digital assistants and

/ surveillance cameras, will be [
S able to talk to each other |
3 more afficiently and stay \
connected all the tre.

nemes, such as smart lights,
J {
74
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networks will lead to safer
driverless cars, as they will

| be able to communicate in
| rzal time with each other

and avoid danger or
obstructions within
milllseconds.

Na more lasing network
cannectivity in crowds
during Mew Year's Eve - 5G
networks are designed to
handle massive capacity
and 1o provide connectivity
to thousands of devices.

maovement can lead to
dizziness and nausea, 5G
netwerks could pave the
way for smoother virtual
reality experiences by
reducing this lag time to
2ero.

and lower latency will mean
videa calls, even on a mobiie
network, will be smooth and
cystal clear.

STRAITS TIMES GRAPHICS:
LESTER HIO 8 CEL GLLAPA
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https:/ /ar.wikipedia.org/wiki/cbabi_cujiil .
hitps:/ /ar.wikipedia.org/wiki/ g___.,_cl.i.bml_;bs
5G, the driver for smart cities of the future, Smart.City_Lab, 2019
Cellular Network Evolution, Micron, 2018
The Road to 5G, Lester HIO & Cel Gulapa, Straits Times Graphics, 2019

5G Infographic, GSMA, 2018

~ Data Age 2025, IDC, June 2018

* Converging 5G and loT: a faster path to smart manufacturing, KPMG, June 2019
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