


Megatrends are changing the world, and the ways

we connect with it

Network,
compute

& storage
Broadband every-
where, distributed

cloud, near infinite
storage
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Internet
of Things

Connectivity for
a trillion things

Public

Augmented
intelligence

Human assistance
and task
automation at
machine scale

Human
& machine
interaction

Virtual and
augmented reality,
reshaping how we
interact with
machines

S

Social & trust
economics

Sharing economy
and digital
currencies making
trust and security
essential

Digitalization
& ecosystems

Digitalization of
services,
operations,
network and
supply chain
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4th “industrial” revolution powered by 5G

. Artificial intelligence, cloud,
Social & robotics, VR
human impact
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PCs, automation

_________________
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Industrial
| change

Moriver 15t Industrial 2nd Industrial 3rd Industrial 4t “Industrial”

revolution revolution revolution revolution
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Megatrends, challenges and market opportunities

Will help embrace today’s megatrends...

Managing natural Urbanization impact on
resources infrastructure

Industry

B

Enterprises & public
sector efficiency

Sports and
entertainment

Globalization

of supply
and demand
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X =
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Promise of 5G
Enabler for CSPs to capture new industrial, infrastructure and enterprise value

Value of 5G
5G target markets W eMBB for eMBB beyond Beyond eMBB
consumers consumers for enterprises.
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5G business drivers - Market defend, New _ New markets;
cost-efficiency connections, new value
Connectivity++  creation

Uncertainty

Market defense and cost efficiency in short term but new markets and value creation in long term
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Business case for 5G
Not driven by single use case but a journey of value creation & capture

5@

Application
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5G early market use cases
Nokia study unveils high value use cases and their business models

Dedicated Highway Public transport Dense city area

use Ccases use Ccases use Cases use Cases
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5G home experience — immersive video and virtual reality services

Fiber speeds without cables

Household / ARPU
>
0ZO VR 4K 30+ 4O€
Break even Cumulative CF”

after 10 years

$365M
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*) Cash flow, Example US operator
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Fiber like speeds
to multiple 10s of houses from
single BTS

<5ms latency
to avoid motion sickness for VR
services

Accelerate Gbps roll out
compared to FTTP/GPON

Overcome uncertainty

syjaudg >3)

of FTTH adoption impact

Infrastructure build up
to mobile 5G is minimized
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5G event experience - get close to the action
Multiple camera views and virtual reality to thousands of spectators

See more, experience more Increased security
>
Q.
10k++/()\ /) <
Be there, RRR p é@) 50.50 /rD 2
when you f(')\ @ o
can’t be /()\ .. HD é@) +
there /()\ Emergency
/()\ response teams
O/)f {‘\0(\ C\O \'_\O(\ G AC)
ent consum® “ent produC Ontent anaN®

Ticket upsell

with video and VR services

Guaranteed uplink
Strategic positioning

Dynamic scalabilityT Q@ MR el
‘.20'50 5+ 10€
\I_ I_ I_ I_ I_ I_ I_/Q@ amongst sport enthusiasts
\ I_ I_ I_ l_ l_ l_ / Break even Searaner VR/AR devices channel
\(\ e (\/ 1-2 years || $8M Focused advertisement

*) Cumulative Cash Flow, Example UK operator
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5G industry experience - enabling industry 4.0
Resilient, secure low-latency communication

ﬁ ———————— &S ~~~~~ @ —~ >
go @ o Wireline 5
Manufacturing and process automation connections 09
Resilient, secure low-latency comms today -

1 [ | | >90%

-

Intrusion detection

Removing cost
of cabling installation and
maintenance

Less reconfiguration time
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maintenance

Less production capacity
overprovisioning
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5@ truck platooning — automatically controlled convoys
Cutting costs of transportation, increasing safety

Efficient road usage, less congestion, higher safety Ultra-low latency
56 <1ms to avoid oscillation at
1 @ tightly-knit convoy
A Enabling platoons >4

not feasible with truck-to-truck
@ @ @ Q Inherent system security
by dedicated network slices

Dynamic edge computing Revenue* in

transportation
E2e fleet management service

__________________
o
Fast traffic l ______ _.

forwarding ] SOClety beﬂefItS

Context 2 Virtualization & .. .
onsfe : Efficient infrastructure use

transfer ] SDN control
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*) CSP revenue calculated with 12.5% of
cost savings for positive biz case
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5@G in-vehicle infotainment - additional business with urban 5G deployments
HD, UHD and 3D content to multiple users in the same moving vehicle
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Experience also for non-
5G-enabled WiFi devices

rr Moving ahead Cumulative CF"
[ r after 10 years
[
rr 1 year €800M
[r
[ 5G market
share gain
3%

*) Discounted cumulative Cash Flow, Example UK operator
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Leverage 5@ infrastructure
in early dense urban deployments

Early 5G revenues

ahead of 5G device mass market

Strategic move
into public transportation and
automotive segments
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5G for connected healthcare
Immediate network response for critical interaction with humans

Remote care
Immediate situational robot control

O Cloud Cloud
mob|le —\_ core
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Edge site Central site
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Reduced care costs
while improving quality of life

Remote surgery, a niche but
high margin business

Remote examination and surgery
Immediate sensory feedback
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Remote care meets aging
population trend

Same sense of touch
*) Artificial intelligence

NOKIA

15 © Nokia 2017 Prepared for TWNOG Seminar June 22, 2018



End-to-end
expertise

Use case Automation &
approach g analytics

1st live 5G network in *
Korea

i+ Investments in Al,
analytics &
automation

 Bell Labs modelling

 Holistic approach to
transformation

Hamburg port (live
network slicing trials)
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