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What do we know about 6G )
technology and characteristics? |nte|||gence




The common vision for 6Gis to enable the merge of digitaland
physical worlds
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Thereare four pillars enabling themerge of physicaland digital worlds

Digital
World

= 5
o it )
o Twinning Pshgstlcal and Digital e Connectedintelligence e Cognition
ystems
. S Virtual representations of people and physical The technology brings together all
Complete digital repllgatlon 9f the entitiesto exchangeinformation with each thesesensoryinputs of intentions,
p_hysmalworlgi producing twins of otherin the digital domain desiresand moods
cities, factories,and evenour

bodies,in the form of digital avatars

Physical
i |d )

CO

9 Immersivecommunication

People will be able to extend therange of
their senses through thedigitaldomain

Source: European Vision for the 6G Network Ecosystem.5GIA, 2021. Public - fOLC | 5



Existing connectivity techn
B b
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Network latency Predictableand accurate Network with Edge computing :
: e : : Securityand safety
and datarates location positioning differentenvironments enablement
Thecurrentlatencyand The current accuracy of Connectivity networks Current uplink speeds Networks lack necessary
dataratesareinsufficient 5Gisinsufficienttotwin operateatthebesteffort limitationscauseaspeed  safetyandsecurity
forupcomingapplications physicalobjectsinthe basis especially when bottleneck for edge featurestoface dynamic
(e.g.holographicremote virtualworld (i.e., 1Tcm reconnectingfromone computingdevelopment threats
surgery) location accuracy) network toanother toserve downlink traffic
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- To a_d‘dresé__t'heée challe_nges, leading vendors defined R&D trends
which will become the foundation for 6G

Technology trends 6Gfoundation elements

- From predefinedservicesto flexible user centricity

- From manually controlled to learning networks __ E:é

From terrestrial 2D to global 3D connectivity N — Al native core '”teg;-eov?g‘:sc’ced

« Fromdatamanagementtodataownership E
2 )

« Fromsecure communicationto trustworthy platforms

Security Green low-carbon
3D architecture enhancements networks

From energy efficiency tosustainable transformation
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6Gis expectedto have characteristics overpassingany
previous technology

Peak Data Rate 50 kbps 21Mbps 100 Mbps 20 Gbps >1Tbps
Mobility 350 km/h 500 km/h >1000 km/h
Latency 300ms 100 ms 10 ms Tms 10-100 us
Connection Density 1x 10x 100x 1000x
Mbps/m? 0.001 0.1 10 1000
Spectral Efficiency 0.6x 1x 3x >15 x
Network Energy Efficiency 0.01x 0.1x 1x >10 x >100 x
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What will the 6Gtechnology .
enable and how will itdo so? InS|ght




6G enables dlgltallzed ph gsmal world Internet of Senses~and
connected intelligent machines i

@&H The Digitalized Physical World

Physical objects, humans, environments, and services will have a digital representation

Internet of Senses (loS)

Users caninteract with digitalreplicas of humans or objectsin areal-time merged reality

Connected Intelligent Machines

Network Al to connect distributed intelligentagentsin allindustries
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However, the planned changes in 6G architecture will create chaIIenge\s\_}r‘:.
for countriesand market players

6G Challenges

« Integrated cellular and satellite networks present a risk of value leakage and revenue loss for cellular
providers

- Globalization of network providers will create data sovereignty risks

« Increasing CAPEX for network rollout due torequired network densification (e.g., 5G is 2x-6x more
expensive than 4G)

- Bigplayersin the market will not have the capacity to create and provide solutions for all tailored
applications

A [wl] ! Uyl g
gLl 4Ly >: Global Satellite icati ket t. Modurlintelli 2021. .
% VINSTRY OF COMUNCATIONS Source: Global Satellite Communication market report. Modurlntelligence, PUb|IC—,o|.C | -



What are countriesdoing to ’
address the 6G opportunity? Innovation



Several countrles launched natlonal 6G programs to address these .

challenges and maximize opportunities

Roles for governmentsto play

y Designer
Ensure compliance with

national priorities

O
(Y Adopter
Developer <P
Aimtoincrease their Aim toacceleratethe
country’'sshareinthe adoptionof 6G
connectivity value chain technology onceitis
ready
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The EU launched the Hexa-X project for 6Gin E de5|gner and
developerroles

Hexa-X project y Designer
Partners: Nokia, Ericsson N Organization of public workshop

Preparation of joint whitepapers
Active participationin major events

Visionon 6G
Toconnect human, physicaland digital worlds with a
fabric of 6Gkeyenablers
Developer
@ + Developmentof the foundationand
contribution toindustry consensus
Objectives leading to 6G

- Foundation foranend-to-end system architecture
« Connectingintelligence
« Impactcreation

ZION Adopter
o)
O« . Not yet defined
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South Korealauncheda 6GR&D in adesigner, defveloper and
adopterroles

/&

6G R&D implementation plan
Partners: LG, Samsung, SK Telecom

Objectives

« Preemptive development of next-generation
technologies, securing standard and high value-
added patents, and laying R&D and industry
foundations

« Five majorareasfor the pilot project:
= Digital healthcare
= |Immersive content
= Self-drivingcars
=  Smartcities
= Smartfactories

Y g N
y Designer \\. o
N . Aimtobethe first oneto roll out 6G
in 2028

« Targetingleadershipininternational
standards and patents, with an
emphasis on active public-private
cooperationin the early stagesof 6G

Developer
« Investmentof $194 Mn by 2025 in six

focusareas (performance, Terahertz
bands, space communications, ultra-
precision; artificial intelligence; and
reliability)

« ldentifyingtechnical requirements
for key areas of the 6G network

ZIO\ Adopter

O
O Toroll out additional pilot projects
thatinclude some of the use cases

expected for 6G
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Chinalaunched a promotion group for 6Gina demgnef developer and
adopterroles /4

IMT-2030 (6G) Promotion Group y Designer
N .

Partners: Huawei, ZTE

Focuson 6Gvision and requirements
« Researchtopicsincluding 6Gspectrum
requirements, propagation

Objectives characteristics
- 6Gexpertise committee will focuson 5 key areas:

Requirements

Wireless

Network Developer

Spectrum « Promotingtheresearch of 6G and
Standards building aninternational view

exchange platform

« Promotion Groupincludes 57 members (research
institutions, operators, system equipment providers,
chipset/terminal providers, and universities)

ZION Adopter

O © Deciding the vision for 6G by around 2023
Set technological standards by 2026
Rolling out relevant technology by 2028
Commercial use of the network by 2030
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Whoisinvolvedin addressing the

6G opportunity? Interaction



Dependingon the‘ijectives, arole to playin6G
development canbe chosen, which definesthe time to

entertherace
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
® ® ® @ @ @ ® ® ® o—

« Academic partnersforresearch

« Setupworking panels
+ Participateininternational platforms é:(:):; Developer
« Publicand private partnerships

+ Feasibility studies
+ Researchinvestments

+ Develop human capital go\ Adopter
+ Regulatory bodies £

+ Pilotstudies
+ Launchandrollout
+ Potential blocks

« Spectrum allocation

Public-olc | 18



Initiatives that could be lau nched as ap A
developmentprogram

Saudi Space
MCIT CSTC KAUST Agency

Encourage academic 6Gresearch N N

v/ v

Set up working panelson 6G vision and standards

Designer

v/
Engageininternational 6G platforms v

Develop feasibility studies of 6G R&D programs N

v/
Investin 6G technologies and patents N

Boost public and private partnerships for 6G joint programs = UDIIC - OLC

Developer

Collaborate with 6G national and international players

Train human capital on 6G technologies

Launch pilotstudies to test 6G technologies

A\
I8

Establish tech entrepreneurship programs to develop 6G pilot projects

Setthetimelineand roadmap for 6Grollout

SN S AN AN A AN AN AN AN AN AN
A\

Investin 6Ginfrastructure

Allocate spectrum bands for 6Grequirements

SOOI

Roll out 6Gservices with private and public entities

<

.~ Potential Stakeholder
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What value can be expected from 6G? Im pad ct




_— - -

Thereisa tremendous opportunity for 6G use cases which will su pport

V|S|on 2030 by digital transformation. Forexample?

O=—=:0
B-—, Industry and manufacturing
Digital transformation of manufacturing through cyber physical systemsand |oT services

F®= Smarttransportation
Evolution of automotive industry to supportinfotainment and automated driving

aaa| Financial services
Evolution of financial sector through high-frequency trading and blockchain technology

Public-olc | 21



Role and time of entering the 6Grace will deflne the SIZA and
growth of KSA 6G market after 2030 |

Saudi Arabia’s 6G market ($ billion) Adopter

4> 6G Adopterscenariois

Bl Adopter Z'O\/ based on the KSA historical

B Designer/Developer 06/O 5G development trend,
applied tothe expected 6G
market

1.5x higher value

if KSA becomesatechnology

designer/developer vsan adopter

191 Designer/Developer

« "Developer” countries (e.g.,
South Korea) generally
experience faster market
growth, especiallyin the

initial years of adoption

6G Developerscenariois
based on the South Korea

14
o1 06 04 o and China 5G development
2030 2031 2032 2033 2034 2035 trends
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