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The first 18 months of 5G in numbers

44

Commercial g .
NG countries
As of Sep. 2020*
5G devices commercially 5G subscribers in South 5G stand alone in
available, almost doubled Korea by August 2020. commercial use for
since end-May 2020*. . wide area
32% of traffic on 5G
network

* Source: GSA
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South Korea’s mobile data

traffic per subscriber
(GB per month)
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August 2020

Source: Ministry of Science and IT Korea
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on top of data and
speeds, many
Operators are starting
to offer 5G Private
Networks, B2B and
B2B2X services to
Enterprises, based on
5G capability
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The first 18 months of 5G for Industries

00 billion %.2 billion >100 50+

Ericsson references for

Industrial digitalization Cellular-IoT connections by Private 5G trials by the end
business potential by 2030 the end of 2025, driven by of 2020 Industry 4.0
(USD) Industry Digitalization

What will the 5G industrial How will 5G for Industries Which Industry use cases

Should CSP address the 5G

become a commercialized will be the most compelling
service? for 5G?

) : : ecosystem look like in
?
industrial opportunity: 50257
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€ 5G Industry Digitalization Business Potential
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USD bn, Communication Service Provider addressable market
CAGR 2020-2030 % (Service creator role)
USD bn
800 -
3,500 -
700 -
3,000 -
600 -
2,500 - 2030 potential:
500 -
2,000 -
+35%
1,500 - o
300 -
on top of revenues from
1,000 - 200 current scope of business
500 - 100 -
0 0 -
2020 2022 2024 2026 2028 2030 2020 2022 2024 2026 2028 2030

=== Industry digitalization revenues for ICT players

[ 5G-enabled revenue potential for service providers
=== Current operator service revenues

Source: Ericsson and Arthur D. Little
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© CellularIoT — Multiple use cases, Multiple Industries

o
>

Broadband IoT Critical IoT Industrial automation IoT

Extreme coverage High data rates Ultra-low latency

Small data volumes Large data volumes Ultra-reliable data delivery
Low cost devices Low latency (best effort) Bounded latencies

NB-IoT + Cat-M LTE, NR NR

1T3[7]e _E: T =N

qurt Fleet _=_ VR/AR _ Traffic Safety
Metering (:) Management IFI = & Control
—o
Asset Drones/UAV Automotive
management C-ITS

Industry Digitalization with Cellular Connectivity

Entertainment L Forestry ooo Mining e
Automotive ooo Agriculture ooeo Utilities L
Railways o0 Public safety oe0o Education 0o
Manufacturing eoeoce Transportation L Healthcare oo
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Smart Grid
Automation

Ethernet protocols integration
Time sensitive networking
Clock synchronization service

NR

[

Collaborative

robotics I:

Advanced
Automation
& Control
Smart city ® oo
Ports o000
Oil & gas o000
Media production eooo



© Cellular IoT — 3GPP Standardization Status

2016 2017 2018 2019 2020

Massive IoT

3GPP Rel 13: 3GPP Rel 14 & 15: 3GPP Rel 15+: 56
Introduction of Massive IoT Enhancements of Massive IoT Massive IoT and co-
Coverage, Battery life, Low Mobility, voice, positioning, load existence with NR
Complexity devices & capacity, service optimization

Broadband IoT 3GPP Rel 13+: 3GPP Rel 15+:

LTE Advanced Pro NR & IoT Items
Work for new use cases beyond Smartphones

(C-V2X, Drones communications, Private Networks, Public Safety, Multi-Gigabit LTE)

Critical IoT 3GPP Rel 15:

URLLC

3GPP Rel 16+: Ethernet

based protocols,
TSN, etc

Industrial automation IoT
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© Why Cellular IoT for Industry?

Flexible Deployment

— Fully Isolated at
enterprise premises
(Dedicated Network,
Stand-Alone)

Fully Integrated into
Mobile Operator
Network (E2E
Network Slice)

Voice, Data, Video,
IoT
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Capacity & Coverage
& Mobility

ji»

Private licensed
spectrum and/or
Public National
Spectrum

Local and/or Wide
Areas

Various spectrum and
bandwidth

Interoperability with
Public Mobile
NEAWIS

Low Latency and
Reliability

Security

Thriving Ecosystem
and Future Proof

— URLLC

— Licensed Spectrum

— Quality of Service

— 3GPP based security

— Secure device
authentication

— Evolving ecosystem

— Aligned with 3GPP 5G
evolution

5CAA>

Automotive Association
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Private Networks — \Which Spectrum?

Countries where spectrum for industries is debated or local spectrum is assigned

MNO Shared Spectrum Unlicensed Spectrum

* Short term vs long term » Useful in many applications, but
expectations it can’t offer full URLLC.

» SLAs fulfillment: i.e. production @ « Risk for costly outages
' 0 stop or safety issues
) * Hesitant to be “locked-in” to
€ MNOs, Trust.

New Regulated Spectrum Leased Spectrum

« CBRS * Not an established market

* Driven by e.g.”"5G ACIA”". * New rules & business case

Getting tractionine.g. EU . No benefit from MNO know-
how and expertise

Mifﬂ bunq _ High band, mmW
Chile, China, Finland, France, Germany, Japan, Australia, Finland, Germany, Hong Kong, Italy,

Luxembourg, Netherlands, Norway, Poland, .
Slovenia, Sweden, UK, US Japan, Malaysia, Netherlands, Sweden, UK

Dedicated Spectrum for Industry: “Local” and “Real-Estate” Principles should preferably apply

Ericsson White Paper: WWW.ericsson.com [ -spectrum-for-local-industrial-networks



https://www.ericsson.com/en/reports-and-papers/white-papers/5g-spectrum-for-local-industrial-networks

© Private Networks — Deployment Flexibility

Leveraging existing Mobile Operators assets and operations

Enterprise 1
Fully Isolated

Enterprise 2
Hybrid deployment

Enterprise 3
Hybrid Deployment

Enterprise 5
Full Integrated

1
LI

A

=1y

Private Domain

on-premises
network elements

Public Network Domain

Mobile Network Operator
Network Elements

(Edge or Centralized elements)
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Spectrum owned by Industry or
shared by Mobile Operator

Logical Network Slice

Logical Network Slice

E2E Network Slice
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© Private Networks — Deployment Flexibility

To cope with different critical needs

Local Area
Manifacturing

Confined Area
Trains

Wide Area

Automotive
Public Safety

Illustrative examples

Private Domain Public Network Domain Publi

) ==

on-premises
network elements

Main Enablers: Network Slicing, Distributed Cloud/Edge Computing, Orchestration
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¢ Network Domain

Edge Data Center National/Regional

Data Center
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s Industry 4.9 at Ericsson

SKF
5G Enabled Manufacturing

Center Connected Industry
Industry 4.0 Lab

Ambra
Connected Mine

Honeywell & GE
5GI2

Ericsson 5G Smart factory
Smart manufacturing US

eGo & Vodafone
Automotive production

Telefonica
Industry 4.0 private Network

\

Daimler / Mercedes Benz
Smart Factory with Telefonica

Volvo Trucks
5GEM 2

Bosch
Industry Connect testing

N\ N\

ABB
5G Industry 4.0 Lab

Scania
Smart Production lab

Ericsson

5G Test Factory

Industry 4.0
References

20+ installations
20+proof point

Boliden
Industrial Mining 5G/LTE

AF

Industry 4.0 transformation

Volvo CE & Telia
Remote control industrial

Sibur Petrochemical & MTS
Connected production plant

Port Qingdao /China Unicom
5G smart harbour

Robotec / China Mobile
Smart Production lab

Ericsson Manufacturing
Automation/Robotics

China Mobile
NB IoT and Predictive

Ericsson Manufacturing
VR / AR tests

Telstra
Connected Mine

Comau
Smart Manufacturing

Osram & DT
Campus Network

Audi
Connected Production

Coordinated Industry Com.
Low latency & high reliability
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Ericsson Studies and some References

Real-time media Mobility automation

Virtual reality Augmented reality Cooperative maneuvers Autonomous truck
E «Copturlng busme
: tuni - bey

- sustaina
bility

.....

i i

https://www.ericsson.  https: //WWW ericsso https://5qcar.eu/ https://www.ericsson.co
com/en/blog/2017/5  h.com/en/news/201 m/en/press-
/its-all-green-flags- 8/3/5g-augmented- releases/2018/11/ericsso
for-5g-at-the- reality n-einride-and-telia-

indianapolis-motor- power-sustainable-self-

speedway driving-trucks-with-5g
| _ bl Remote control Industrial control
/ Servi ng the 5G Remote bus driving Remote mining Manufacturing vehicles

Manufacturing jet engines

owered business 5GAOr business=™ % g & ,
g d 2030 market Sustaina [, — I Sofey Ll Efficiency |/

https://www.ericsson. Insights for service providers to capture "
the enterprise digitalization opportuni com pGSS 18

com/en/5g/forms/5qgf B ; 10, !
. . H etting a directjon for 5G-powere:

orbusiness-2019- https.//Www.e.rlcsson.co.m/en/ s LA

report 5q/5g-for-business/serving-

the-5g-business-2020-report .2
https://www.youtube. https://www.youtub https://www.youtu https://www.ericsso
https://www.ericsson.com/en/ com/watch?v=IPyzGT  e.com/watch?v=C4l be.com/watch?v=X n.com/en/networks/
5q/5g-for-business/5q-for- DSFtM QUKZ-FCc&t=7s ZWC ttighM cases/accelerate-

business-a-2030-market- fGFtorv-outomotion-
compass with-5g-urllc
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https://www.ericsson.com/en/5g/5g-for-business/serving-the-5g-business-2020-report
https://www.ericsson.com/en/5g/forms/5gforbusiness-2019-report
https://www.ericsson.com/en/5g/5g-for-business/5g-for-business-a-2030-market-compass
https://www.ericsson.com/en/blog/2017/5/its-all-green-flags-for-5g-at-the-indianapolis-motor-speedway
https://www.ericsson.com/en/news/2018/3/5g-augmented-reality
https://5gcar.eu/
https://www.ericsson.com/en/press-releases/2018/11/ericsson-einride-and-telia-power-sustainable-self-driving-trucks-with-5g
https://www.youtube.com/watch?v=lPyzGTD5FtM
https://www.youtube.com/watch?v=C4l0UKZ-FCc&t=7s
https://www.youtube.com/watch?v=XZWC_ttighM
https://www.ericsson.com/en/networks/cases/accelerate-factory-automation-with-5g-urllc




