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Nokia vision of the 5G era - powering up the 4" Industrial Revolution
Each revolution has a different enabler improving industry and processes. The 4% IR,
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The quest for new economic value

New DSP markets offer
significant revenue expansion

@ Low estimate
High estimate

Factories

g ? 160

Worksites

Cities

o [ [ |

g 850
Logistics n/

& Transport

AQ

Health

Estimated 2025 value creation potential of the loT

170

- McKinsey Global Institute
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New user demands — with extremely diverse requirements
5G is more than 1 generation ahead of LTE

Devices Smart Factories

1.5 GB/day 1 PB/day
D
Billions of sensors Autonomous driving
connected 1ms latency
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100 Mbps
'\\,ed exp@,_/ o wheneverEeeded
S Q

>10 Gbps
peak data rates

10 000

x more traffic

1,000,000
devices per km? <_1 ms
radio latency
Ultra low cost —
for massive ) Critical Ultra
machine coms. machine machine reliability
communication® communication <10” E2E outage
¥ L Zero
10 years Or » “ X mobil
on battery Sre ry'th\(\% ) Nstant ac® Tntenuprglon

Design and architecture principles:
flexible | scalable | automated | cloud native

software centric | dynamic network slicing
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5G Future X - breakthrough network performance and cost reduction

Fully automated network

Quantum leap in Embedding Al into Cloud-native architecture
radio economics the architecture

slicing

Web-scale capacity and

3x increase of cell site Zero-touch network programmability

30% TCO savings

throughput, slashing power optimization in ns tact

Ccosts

\ Digital Value Platforms = /
; \ = /
Nokia Bell Labs \ / Openness across
. . . . \ Augmented Cognition Systems @ . / i
innovation in action \ ’ the architecture
\\ Programmable Network OS C;\D | I o%) //
N\ ’
N\ i i 2 =
N Universal Adaptive Core e - O] » 5 Y »
4 S
N
Autonomously optimized \ waves
@ coverage N N & wires
/\ = & capacity Long
ﬂﬁ ((( o fibers
=/

Converged
Emerging Devices Massive Scale Converged Smart Network Node

& Sensors Access Edge Cloud Fabric
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5G early market use cases
Nokia study unveils high value use cases and their business models

Public transport Dense city area

Separate
use cases use cases use cases

e.g. train & boat infotainment e.g. Mobile broadband;
in-vehicle infotainment;

e.g. in-vehicle infotainment, truck platooning

e.g. homes, events,

industry, healthcare,
5G hotspots

il 'I:ﬂ ‘Elij]--__

[ -

NOKIA
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Hamburg Port: first 5G network slicing trial in large industrial environment

Challenges by 2025

18 Mio containers/year
Several 10K trucks/day

Self driving/flying

vehicles (public, private, enterprise)

100,000+ sensors
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5G Smart Sea Port
8000 Hectare

s
N

\ 71

__.,..EQE

Nokia AirScale radio
access and cloud packet
core

«—/ 000000000000

Slice-aware scheduler &
core network to enable
slices

5MHz FDD Carrier at 713/768, i.e., UL@713-723 / DL@768-778

Focus on 3 use cases with immediate results

Operations support at water-gates or
construction sites

Traffic light management:
5G slicing to connect to mgmt.

<>Mobile sensors

Life cycle
management for
network slices

Hamburg Port Autharity

Ger

Improved harbor
operations,
experience and security

Better traffic flow

Improved pollution control



5G truck platooning — automatically controlled convoys
Cutting costs of transportation, increasing safety

U
C)

Efficient road usage, less congestion, higher safgiy===x_ u Ultra-low latency

<1ms to avoid oscillation at

tightly-knit convoy

abejueapy

Enabling platoons >4

not feasible with truck-to-truck

Inherent system security

by dedicated network slices

Fast traffic
= forwarding

aseo ssauisng {7}

________________

Context 11 Virtualization &
transfer SDN control

.................

NOKIA
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4th Industrial Revolution — Opportunities and Challenges

100 Million global > 30% Al could increase

knowledge workers increase in the annual

could be affected by oroductivity in growth rate of

rotiotlc E[).rocgsszo25 the United Finland by 2

a;POI\Té 'on by ' States in 2028- points by 2035

( ) 2033 (Bell Labs) (Accenture)
5-10% of labor would 60% of children By 2020 more than
be displaced by entering school today will D0 billion things will
mtelhgent_ automa’qon, | work in jobs that do not be connected to the
and new job creation will yet exist. (The World nternet
offset losses. (OECD) Economic Forum) '
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Recommendations to prepare society for the Fourth Industrial Revolution

Investments in ICT infrastructure

Understanding evolution in skill demand

The importance of education

New employer-employee relationships

Socio-economic structures
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5G industry experience — enabling industry 4.0
Resilient, secure low-latency communication

U
C)

Ultra-low latency at scale

h <1ms; 99.999% reliability z
2
eee— L @ Wireline Inherent security g
Manufacturing and process automation con neCt|0nS by dedicated network slices
Resilient, secure low-latency comms toda )
y Single company network

o
>90 A) for all kinds of industrial applications

Intrusion detection
Overall costs for # of sensors ¥

greenfield

2‘5 times lower

b——- Break even for Reconfiguration

AR-enhanced wireline replacement cycle s

maintenance

Payback periods

joy)
@

o8
7

aseo ssauisng {7}

1 vear Payback periods
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