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5G market insights
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The value of 5G for consumers and industry

Consu mer IldUStry Indystry digitalization potential

5G investment

Retail Agriculture

1

Public safety Manufacturing
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ey . » ~ '
il | Media and Automotive
' entertainment
Inthe nearterm, Consumers see Consumers = '
. c Inance .

consumers value in 5G use predict 10x data Public
expect 5G will cases and are usage increase transport

offer benefits willing to pay on 5G by 2025 Healthcare .
Energy and utilities

Source: Ericsson and Arthur D. Little, The guide to capturing the 5G industry digitalization business potential, 2818

Source: Ericsson ConsumerLab report, 5G consumer potential , May 2819




There is more value in 5G
than just speed and latency

Speed/Latency

Built on mobility, and takes these
characteristics to a new level

Security

A pre-requisite
for digitalization

Reliability
The business depends on the
systems to work

Positioning
Locating equipment faster
IS productivity




Fast growing 5G ecosystem worldwide

2019: 5G took off

High-end Coverage in major Smartphone-driven
13 M smartphones cities and highly use cases
. and pocket routers;  populated areas by
subscriptions ~USD 1,000 early movers

> w0 ]

2020: 5G to scale up

190M

Subscriptions*

Consumer service
bundling;

trials continue for
industries

Volume devices,
mid-tier
smartphones

Wide 5G coverage
by early movers;

20-25% operators*

<USD 300 to launch 5G

* Ericsson Mobility Reportiune 2020 * Ericsson analysis
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Non-standalone
5G: in one band

-

Standalone 5G
introduced;
5G in multiple

bands

\



https://www.ericsson.com/en/mobility-report

Encsson and 5G
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Innovation leadership

#1 essential patents
in 5G

3 15.8%

declarations for essential 5G patents

results in Ericsson being on top

Major contributors to 5G standards (%)

15.8

14.1
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Nokia
Huawei
LG
ZTE
Intel
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Technology leadership
leading performance in
live 5G network
»+13%

better DL max

»+21%

better DL average
speed

1,022

905
B

Ericsson

Ericsson

Vendor B
Vendor C
Vendor D
Vendor B

Market leadership

accelerating 5G deployment

> 1st

to launch live 5G on four continents; only

foreign end2end 5G vendor in China

*

113

Commercial 5G Agreements

65

Live 5G Networks

Source: Bird&Bird

Source: Ericsson field results

Source: Ericsson






5G and Industry 4.0

AGV/AMR

100% automated material
movement
0 focus on > 99,99% availability
& leveraging mobile edge
computing

Robots & Automation
Equipment
Robots, mobile tools &

automation equipment
automated/manual assembly 0
focus on flexibility & latency

Mass sensor/actuator collection

Large amounts of sensors data is isolated focus
on easy & automated integration to OFlayer to
generate business value

Industrial Automation loT

Critical loT

Source: Smartfactorylogistics, Ericsson Analysis
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Track & Trace: Supply Chain

Raw material and product component items are
delivered by vendorsl focus on JIT (justin-time)/JIS
(Just-in sequence) delivery

Operations Center

Acts as a central hub, responsible for
day to day operational activities in the
plant( focus on KPtdriven decision

Track & Trace:Intralogistics

Bins are tracked(i focus on maximum
inventory accuracy & delivery to target
location

Connected factory train
Enhanced autopilot & serviceenabled
material movement focus on
maximum efficiency

Augmented Reality
Enable mobile AR applications (e.g.

remote expert) focus on > 99,99%
availability & bandwidth
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5G In car manufacturing

5G network in German electric microcar company

5G network in MercedesFactory 56 _ _
e.GOMobile AG in Aachen

Yelefonica

Mercedes-Benz ERICSSON Deutschland

Multitude of use cases include:

- AGVs (Autonomous Guided Vehicles) delivery of production materials
-313C3% nx6eEA3 6P63A CxE nwe Ui CxE A3 A E|
- Asset tracking, Connected Screwdrivers






3 C6i g 60 3i dCO6i 61 6dA

US 2> Trailer turns left
in front of the Tesla

W 1" \

hitting the trailer o

and traveling [3) @5‘\\\\
under it Tesla FENCE ;
veers off /
& | road and strikes ¥ power poLe
two fences and a . Q%

power pole

Source: Clippings
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Port use cases *

Precise real time assets

localization - . . ! ™ Vehicle mounted Terminals
(VMT on trucks & cranes) .

nu m |-.‘l l.'

e —

AGV: Automated Guided
Vehicles

Infrared Rays OCR (VehicleNo.)

Inductance




5G Automated Port

The challenge

Automatic & remote operations are key to efficiency. Fiber
is expensive and not flexible for moving cranes. Today
WIFI and 4G cannot provide the needed bandwidth and
latency features

The solution

5G provides the needed low latency for PLC control and
high bandwidth for video transmission from 30+ cameras
on each crane. Fiber ruled out due to mobility restrictions.

The result

STS crane successfully connected by Ericsson 5G and
container lifting performed over 5G from remote operation
room in production port. 70% savings

World’s first case.

The vision

One 5G network to support all automatic port scenarios:
STS crane, RTG crane, AGV, PTT, massive IoT, etc.
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30+HD cameras scan for
ship and container

shapes, movement and

characters
&

AT WS
' R

PLC with millisecond
level |latency for
automated control

The world's first 5G connected contanier.lifting

A s | liEe
Hybrid transmission over 5G
— 30+ HD cameras in uplink

— PLC control traffic with <18ms
low latency

The world's first container lifting
supported by 5G in production port

Partners: ’
A oxao
- China

ERICSSON unicommE k&
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Ports & logistics selected customer cases

Port of Qingdao Port of Livorno Port of Rotterdam Port of Panama

i

} o 4?\ |

Source: Video Source: Video Source: Video
Safety & Surveillance Operational efficiency Logistics management Traffic management
— Workers & visitors — Crane, AVG, and Gantry — RT location of all — Ports vehicles
tracking remote mgmt containers, trucks and all — Truck and visitors
— Border monitoring — AR for forklift drivers equipment — Transportation
— RT data to optimize — Warehouse & docks

loading & off-loading capacity




Port of Livorno b l 7
H2020 COREALIS Project Port of the future i

THE PORT OF THE FUTURE

Addressing efficiency
and sustainability at the

A Livorno: 36 million tons of cargo and over 700,000 TEUS, oo with 5G
+15,000 employees provide services to 9,000 ships/year

A Innovative technologies, including Internet of Things
(loT), data analytics and 5G networks, for cargo ports, to
handle upcoming andfuture capacity, efficiency
and environmental challenges.

Project Time Span: from 01/05/2018 to 30/04/2021

Implemented and tested in real operating conditions irb
Living Labs: Piraeus, Valencia, Antwerp, Livorno and
Haminakotka ( Livorno Port is the only 5G connected
environment )

To >

June 2020

.\\
’ ‘ e consorzio nazionale The Livorno initiative is part of the 5G Corealis technological project, a pan
Autorita di Sisterna Portuale : - i ’
’ERlCSSON - ' v (| ! ]nl ll_ lt e eleomumicazioni  European EU Commission project addressing digital transformation in

ports with final aim to secure competitiveness and sustainability



https://www.ericsson.com/en/blog/2020/7/5g-port-of-the-future-jul-14-20202

Connecting UN Sustainable Development Goals
(SDG) and disruptive technology

Relevant Port Processes that are positivel'

affected by 5G and digital technology:
AWarehouse management

AGate-in/gate -out procedures

AContainer terminal operations

AVerified Gross Mass (VGM) Managemen
AShip practices, mooring, unmooring
AGoods practices, customs, single window
AControl Operations, Physical Controls

ALand transport and Smart Corridors

b °

COREALIS

THE PORT OF THE FUTURE

8 SDGs directly influenced by the 5&nabled
transformation of core port processes.

QUALITY DECENT WORK AND
EDUCATION ECONOMIC GROWTH

INDUSTRY, INNOVATION
ANDINFRASTRUGTURE

12 RESPONSIBLE 1 CLIMATE 1 LIFE 17 PARTNERSHIPS

FOR THE GOALS

&

BELOW WATER

©

CONSUMPTION
AND PRODUCTION

QO

ACTION

3




5G enables A/R applications and real time positioning?

5G high bandwidth and low latency,

Dock
enables:

A A/R to improve efficiency and
safety in goods handling.

A real-time information from of
sensors and feedbacks to

[ ]
IOAOI VR on Oculus
[ ]

operators. !
. N . . W AR on smart
A real-time positioning of vehicles camera SULIDAR glasses
and freights using cameras
o 5G radio and edge cloud -
Cameras for A/R and positioning (tT:) -
check requiring high bandwidth | | - -—----- e = =

(about 10 Mbps) and low latency VEPC Main control oR
(10 ms) BB




\\

Port of Livornol Example of Use Case

Tracking and Storage (Phase#1)

The general cargo logistics Use - a
Case is divided in two main P
phases: B

Quay Operator | Main Control
#1. Tracking and Storage sy
A Collection of information A
A Unloading from truck Forkit Driver
A Transfer to storage area
#2. L oading operations SRS

a

A Selection of goods to load N A
Ship Captain LR 6

A Transfer to crane

Docks Operat:
Loading Operations (Phase#2) e peraer



Port of Livorno- Economic benefit analysis

To assess the economic benefits of 5G
deployment, the Port of Livorno focused on
the three main operational areas:

1. Faster ship turnaround at the quay,
leading to lower ship costs for shipping
companies

2. Faster freight release through port gates,
Implying lower costs for haulers serving
the terminal

3. Gantry and quay cranes controlled
remotely through 5G telecommunication,
enabling efficiency for terminal operators

\\

8.2 %

There can be an 8.2 percent
reduction in associated CO2
emissions per terminal
operation

Optimizing vessel berthing can
lead to a 20 percent average
cost reduction per year, which
Is approx. EUR 2.5 million.

20-
25%

Automated quay cranes
increased productivity by 2@
25 percent.

investment costs are not included in this analysis; only
operational savings are considered




5G use cases:.
Automotive and
Transport

Juan Calero Gonzdlez ~ BTEB IoT CV Sales Engagement ~ 2020-10-29



Connected

Connected vehicles
are inthe center of

the transportation
ecosystem

Connectl\ﬂtyampact

) ACES/:“Automatted, Copnected, St

Automated
Self-driving vehicles
are changing our
cities and societies

Redefined

Business models

are being created

0i 6ehA §god
chance to act

Electric

Cleaner energy
leads to cleaner
transportation and
cleaner cities
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Maintaining scalable global connected vehicle
service

Comply with regulations and standards
Keep up to date with fast moving technologies
Maintain and grow subscriptionbased revenue

Evaluate business success, service uptake and
market impact

Manage market and brand specific service
portfolio

Fast market rollout of new connected vehicle
services

Global connectivity management for all markets
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Connectivity is not an option but anustfor Automotive

. Passengers (and drivers) to enjoy
communications while riding:

b Vehicle is an extension of digital home anavork
space

b Digital assets consumptions and conversational :
services B

. Vehicles need to be aware of the surrounding '
environment: * e kR
S Traffic efficiency: GITS Set Start Time

Estimated installation time up to:

S Improving safety: Enhancing ADAS with €/2X

2]

Road infrastructure

. Automotive OEMs to improve their services:
b Gaining customer loyalty
b Operational efficiency
b Software defined vehicles: frequent OTA

Pedestrians via
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Enhancing ADAS with &/2X: an ecosystem approach =

=]
o B g o B
S GVv2X will allow for enriched local information gy g (‘l |’) -
with data captured outside local sensors range: e Cellular network C(:R'Ii ggtrﬁ;:ﬁ)b
S Better knowledge of the environment: Cont rgﬁ%gg“;‘;ggimem, 2, \‘ ~ <.
S BeyondLoS , 0 v (g .y
S3NnEE *A6di A CxE AG6AI EA3 ’ I mfrastmcture
S Active relationships with pedestrian through £ g ! \\
smartphones , / " ~—~\
S GV2X s all about safety and trafficeffciency @ 7 @ .

traffic ecosystem pushed by RTASs: -
S Potential monetization flow ~—~

\
S Automotive OEMSs to expose their data to the @ ((( @ ‘\ ))) @
\
\

S Efficient integration based on standards !

RS i ) : 07 0 .
S22, 0i 7 EACUEUCg UA 3 AEiAoA 3A 3 A3 E Pe(‘i'f;g;a%3/
(Ola Bostrom, VP Research aVeoneel)



https://www.ericsson.com/en/internet-of-things/iot-platform/iot-ecosystem/partners/veoneer
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Better networks will allow for more advanced services

- ADAS (private ITS) . Vulnerable road user protection
OEM-owned data Included in the C-ITS ecosystem
. Cooperative Intelligent . C-ITS day 2+
. Transport Systems (C-ITS) New HMI and services improve driver’s
{-\DAS-speaﬁc d‘_Jta_ ) Inter-OEM and inter-RTA situational awareness, enabling
in the networks (indicative) interoperability, regulated interaction with other road users

5G Evolution

2020 2030
Telstra/Lexus Veoneer Audi/TIM
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A real case In detall: reducing road fatalities

Ericsson, Telstra and Lexus Australia are collaborating with the
Victorian Government, as part of the Towards Zero road safety
initiative:

S Creating the first converged €v/2X network platform

S Demonstrating the power and advantage of roadside
cellular technology today (4G)

V1 is approaching to I1 (traffic light, red) to high speed: risk of harsh braking
V2 is approaching to 12 (traffic light, green): crash risk

e

Notification received

V1 notifies the risk to C-V2X application server (cloud based) —
C-V2X application server distributes the event to the affected area ‘

V2 receives an il mmedi at e breaP‘

Upon reception of warning V2 displays a message in the dashboard (eventually take control)




\\

E

. dC CxUA UA i6C

S NordicWaysZ2:

S

w v -un -um

Emergency vehicle warning |(
Geofence |

Dynamic access control'{
Traffic signals (

Works warning (

S 5GCar ( )

S
S
S
S
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S 5GAA pilots and demos { )


https://www.youtube.com/watch?v=gqN2aABeOPs&feature=youtu.be
https://www.youtube.com/watch?v=IRNbpBbyYXY&feature=youtu..be
https://www.youtube.com/watch?v=nXuf_RAVtVg&feature=youtu.be
https://www.youtube.com/watch?time_continue=2&v=qj77VTs8KpM&feature=emb_logo
https://www.youtube.com/watch?time_continue=5&v=s_MRUKw7D54&feature=emb_logo
https://www.youtube.com/watch?v=bSlf2kNczMw&feature=emb_logo
https://5gaa.org/5gaa-in-motion/news/

SEPNURO Nuno Roso | 20209-25 | Eriesson nterft {ygef fhapwww . ericsson.com/en/blog/2020/6/discover-the-lifecycle-of-a-connected-car




