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| Key Stages of 6G Development @ i

|._ 6G concept formation and key technology — International standardization Industrial R&D and commercial
development deployment

2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

+ 6G
i commercialization
6G Technology trends and vision Performan.ce S ULl 2 Evaluation on 6G candidates

evaluation methodolog

5G-A 6G requirement, standardization

« 2020-2024 (6G concept formation and key technology breakthrough): Forming vision, requirements, and
concepts, conducting research into the basic theory of mobile communication, collecting potential 6G
technologies and doing evaluation, realizing breakthroughs in key technologies, and laying a solid technological
foundation for 6G international standardization.

« 2025-2029 (International standardization): Developing 6G technological scheme and architecture, reaching a
consensus on key technologies, developing a global unified 6G international standard.

« 2026-2030 (Industrial R&D): Promoting industrial R&D and development of a complete industrial ecology,
accelerating maturity of the industry and supporting 6G commercial use.



| Introduction on IMT-2030(6G) Promotion Group (5 ZERE®

MIIT and MOST in China have deployed 6G research and development projects.

IMT-2030(6G) PG represents the frontier progress of 6G technology and industry development in China.

Initiates industry-university-research cooperation to promote 6G researches, including vision and requirements, wireless and
network technologies, spectrum, standardization, trials, study on social and economic impact, and international collaborations.
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IMT-2030(6G) promotion group has more than 100 members, and is open to the world.
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Web site: http://imt2030.org.cn




| Promoting Formation of 6G Vision ( LEnED

Support ITU activities in developing “Framework and overall objectives of the future
development of IMT for 2030 and beyond” , which builds global 6G development concepts
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New usage scenarios

Integrated Sensing and Communication
Al and Communication

Ubiquitous Connectivity

Superlative
Ultra-Reliable
and Low-Latency
Communication

Massive
Connection

Artificial
Intelligent

Integrated
Communication and
Sensing

9 enhanced capabilities:

Peak data rate, User experienced data rate,
Spectrum efficiency, Area traffic capacity,
Connection density, Mobility, Latency, Reliability,
Security and resilience
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6 new capabilities:
» Coverage, Positioning, Sensing-related capabilities , Applica
ble Al-related capabilities , Sustainability , Interoperability
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| 6G Expanding into Mobile Information Network (5 ZE#ES

Information Network with Multiple Service Capabilities Beyond Connection

Proliferation
of Intelligence

Intelligent
Interaction
T

4 Intelligent

Immersive
Cloud XR

Candidate
Use Cases
of 6G

Machine
control and
coordination

Immersive

Holographic
Communications

Communication
for Sensing

0 W .
ey Seamless
Ubiquitous m

.o Coverage

\\\

Sensory
Interconnection

Typical characteristics

Ubiquitous Universal dimeacna
Connectivity Intelligenence : 0

Seamless Security and Green and
Coverage Trustworthiness Low Carbon

*Source: 6G Vision and Candidate Technologies White Paper, IMT-2030(6G) PG

on-demand
deployment and Lite,
~tailoring of network
functions and

Deep
Convergence
of Diversified
Capabilities

Meeting

diverse
scenarios

NS

ICDOT
Integration

NS

Green and Native

Low-carbon Security,
Ecology Trustwort

\ hiness
Realizing energy conservation and

emission reduction, from network
construction to operation and
maintenance, and contributing to
sustainable development

Distributed
Network

N

and other fields

services

*Source: 6G Usage Scenarios and Key Capabilities White Paper, IMT-2030(6G) PG

Integrated innovation in
communication, computing,
big data, artificial intelligence,



l Research on 6G Use Cases and Performance Requirements ((‘ g kA4

Provide directional guidance for 6G system and technology research.

| vision > Scenarios B NP usecases ) TPR P
capabilities

Conducting research on 6G typical use cases and technical performance requirement

6G AlaaS adopts the 6G mobile network to offer ubiquitous intelligent services. 6G AlaaS will help build efficient,
6GAlaaS reauirements energy-saving, and secure distributed Al services and open ecosystems by leveraging functions and resources such
q . as connections, computing, data, and models of the network.
Integrated Sensing and
Communication requirement

. . . 2.2 6G Alaa$ Typical Usage Scenarios 2.36G Alaas Typical Applications
6G Immersive service ypical App

. 22]‘ Smart Clty 231 U nmanned Ta)d Service accuracy Al service accuracy experienced by user
req uireme nts 2.2.2 Smart Home 2.3.2 Industrial Robot Service coverage rate || FYOPOItiON oF ar o that meet service docurecy
. . o : requirements under a given link budget
6G Ve rtlca |S Se rVI Ces 2.2.3 Smart |I’1d Ustry 233 FOOd C)I’Cl.e Network SerVILce response T (3 R TR e
. atency
requireme nts 2.2.4 Smart Agriculture 2.3.4 Home Health e . Sptem energy  Amount of dat ht can be rocesed pr it of energy -
| efficiency consumption
N eed fo r eXt re m e | y | OW pOWe r 225 prec"SIOﬂ Hea lthca re 235 U nmanned Grazmg Service density Service rate per unit area bps/km’
CO n S u m ptio n | OT 226 Smart Educatlon 236 D|Sease Dlagn08|s Service integrity Integrity of data services %
. 22? S m art Energy 23_( V|rtual CIBSS Service redundancy Redundancy of data services % or bit
Need for 6G wireless ener
gy 2.2.8 Super Transportation 2.3.8 Intelligent Inspection on Power Grids Al service KPIs

supply service

2.2.9 Internet Finance

*Source: 6G AlaaS requirements report, IMT-2030(6G) PG



| 6G Spectrum

(G 2B

Research on 6G spectrum demand, propagation characteristics on mmwave and terahertz, new
spectrum utilization technologies

6G spectrum
demand
research

Exploring the boundaries
of 6G spectrum under the
ITU framework

Potential 6G spectrum
Increments

Spectrum sharing and
utilization technologies

Traditional IMT frequency topics

6G integration topics: such as private networks,
satellites, intelligent transportation, high-altitude
platforms, etc

Research on terahertz propagation characteristics
and channel modeling

Spectrum blockchain

Anti-interference evaluation technology
Unlicensed spectrum sharing

Spectrum sharing based on environmental
backscatter

«  Low, medium, and high frequency bands are needed to meet the application requirements in different scenarios
«  The bands below 15/24GHz will be the core part of 6G.

O Chinatakes the lead in allocating 6GHz (6425-7 125MHz) frequency band for 5G/6G systems
- The newest version of the Regulations of the People’ s Republic of China on Radio Frequency Allocation by the Ministry of

Industry and Information Technology came into force on July 1,2023.



| Overview on 6G System

4G

6GHz

5G

Full frequency

~100GHz

Super Mobile Broadband

Ubiquitous Massive Connection

Superlative Ultra-Reliable and Low-Latency Communication

Quality Guaranteed Network Artificial Intelligent

Integrated Communication and Sensing

Multi-band RAN

Multi-band collaboration
Collaboration with 5G/4G

~300GHz

Multiple access and
flexible networking

(G 2B

Full coverage

e Indoor

High Traffic
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Smart city —

High Traffic
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\_ High Intelligence

4 Hospital N

Various access nodes and links
« Multiple control mode

Street )

High Precision

High Density High Precision

.
—— Remote areas —

LS LT SN
Wide Coverage, High Mobility )

On demand orchestration,
consistent service

Diverse bandwidth

» Scalability



| Research on 6G Wireless Technologies ( sExE®

« Call for potential 6G wireless innovation technologies, setting up task groups for key
directions, and continuing to explore new technical directions and areas
- Promote consensus formation

Research reports released

Wireless technologies B Integrated sensing and communication
B Wireless Al
| B Terahertz communication
| | | | | | B Reconfigurable intelligent surfaces
Al i B Massive MIMO
Interface New Radio s Niw Fusion Wireless Channel Nan-
Evolution Tech. P_FC Lum Tech. syst.em M%aihlralqgnt Terrestrial o
Tech. SCi design and lVlodeling Network B Research Report on Missive-MIMO
B Research Report on Channel

Measurement and Modeling

B Research Report on Holographic
Radio Technology

B Research Report on Visible Light
Communication Technology

B Research Report on Advanced
Coding and Modulation Technology

B Research Report on Full Duplex
Technology

B Research Report on Orbital Angular
Momentum Technology ......
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| Research on Network Technologies ( sExE®

« Comprehensively promote the layout of key technologies of 6G network

« Combine the development trend of network technology and industrial progress

« Accelerate the research on 6G network architecture and key technologies, and promote
consensus formation

. P ’ . e CCRARSBRER
Focusing on ‘2+6" technologies - L
Space-air- o
Network ground Al-native Deterministic _ - .
: : d twork networkin 6G Network Architecture Vision Technological Res_earc_h on 6G
architecture Integrate 115 9 and Key Technology Outlook Network Security Vision

network : :
ciwo » 6G Blockchain Technology Scenarios and

Requirements

« Application and Requirement of Distributed
Network Technology

- . * Requirements and key technologies of

Digital twin immersive multimedia service

hetwork « Aurtificial Intelligence -Native 6G Network

Architecture

« Architecture and Function of 6G wireless
network 9

Network :
security Computing- centric

Information-

aware network
network




I 6G trial to promote innovation and optimization of key technologies ((‘ i Rl

Aim to deepen technological innovation, support standardization, promote industrial
maturity, and form broader consensus.

2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 I2030

x ,

* ) ¢ |
Start 6G Trial Study 6G technology in 3GPP Release 6G standard
Phase 1: Key Technologies Trial )»» Phase3: System Trial )»»

PI-{aseZ:TechnoIogy Scheme Tt)»»

Key Technology Trial in 2023

Wireless Technologies Network Technologies
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| Some Considerations on 6G Development ( sExE®

Deepen research on key technologies and strengthen system scheme design

« Strengthen key technology innovations, especially integrated technology innovation in
communication and artificial intelligence, sensing, and data;

« Based on the 6G vision requirements and typical scenarios, carry out system scheme design to
form a system scheme for typical 6G scenarios.

a Organize 6G technical trials and accelerate its industrial maturity
« Build 6G public test environment and conduct testing and verification for key technical

directions;
« Through 6G technical trials, promote the development of 6G key technology concept

prototypes, reach technological consensus, and accelerate its industrial maturity.

e Strengthen 6G spectrum planning and guarantee spectrum resource
« Support ITU 6G spectrum research and promote consensus on 6G global spectrum

harmonization.

a Strengthen 6G cooperation and achieve win-win international cooperation
« Maintain the core position of international standardization organizations such as ITU and 3GPP,

and promote the formation of global unified international standards. 11
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