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6G Network Scenarios and Capability Requirements

AIGC/UGC-XR for Consumers
Speech, Audio, Image, Video

Art, Music, Film
Creativity

Media
Gaming, Coding

Finance, Healthcare, Education

AIGC/UGC-XR for Industry

50
100
200
Gbps

300
500

Mbps

1.5X, 3X

30, 50 Mbps/m2

AI and
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Some Examples of 6G Use Cases

Immersive
Communication

Integrated Sensing
& Communication

AI and 
Communication

Ubiquitous 
Connectivity

mMTC
Hyper Reliable & 

Low Latency
Communication

eMBB

URLLC
Massive

Communication

Sensory Interaction

Global 3D-Coverage

Holographic Communication

Immersive Cloud XR

Cobot Control

Precision Medicine
Remote eDriving

Logistic eDrones

Intelligent

IoE

Human Augmentation

IoE: Internet of Everything

Digital Twin
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6G Development Roadmap

5G

Rel-19

WRC23

Rel-18

WRC27

ITU IMT-2030

3GPP

Rel-17

6G Technology and Vision 

6G Use Cases    Feasibility Study          6 G Phase 1 6G Phase 2

KPI and Evaluation Requirements 

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Rel-20 Rel-21Rel-16

Proposal, Evaluation and Specs

M.2516 Future Technology Trends

M.2160 Vision 2030  and  Beyond

M.[IMT.Above 100 GHz]

Requirements and Regulation 7-15 GHz, > 100GHz

AIGC: Chatbot by Text, Image, Video …      UGC: Video … AIGC/UGC/AGI in Metaverse?

6G Launch

Digitalization     AI    Personalization    Sustainability 

Rel-22

3GPP /ITU 6G Workshop

Tech Report

5G-Advanced

Rel-15

6G

Web 3.0Web2.0

SA1 of R20                RAN                        

China IMT-2030 6G Vision, Requirements, Archi 6G Key Techs Verifications 6G Tech Solutions Trials 6G System Deployment Trials

IMT: 4.4-4.8, 7.125-8.4, 14.8-15.35 GHzIMT: U6G 6425-7125 MHz
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Integrated NTN and TN

Higher Band Extension

Beyond MIMO Degree of Freedom

Flexible Spectrum Utilization

6G Technical Challenges

AI-Native Network & Air Interface 

Integrated Sensing & Commun.

Integrated Powering & Commun.

Network Native as a Service Archi 

FSU

DoF

THz

NTN

AI2

ISAC

IPAC

N2aaS

Advanced Modulation, Channel Coding, Waveform                                         Multiplex Access, Duplex, Antenna, Optical Wireless 

Intent-driven, Cellular AI-API, Distributed Topology, Device-Site-Cloud Computing, Customized Sharing, Digital Twin

Sustainable Air Itf

Zero-Energy

Zero-Trust

Zero
Resolution

Zero
Touch
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• ZED and Back Scattering

• EH and WPT

• Ultra DRX and Wake-up

• SWIPT 

• Spectrum Aggregation

• Heterogeneous CA

• New Mid/High-Band

• SubTHz

6G Air Interface (AI) Technology Roadmap 

• Multi-RAT & DSS

• CA

• Low/Mid Band

• mmWave

• ISAC Bound

• Sub-300GHz

• Ultra-Precision

• Ultra-Resolution

• MU-MIMO

• Hybrid Beamforming

• D-MIMO

• Far-Field MIMO

OFDM
based

Ultra
Light

Scenario
driven

ML
powered

AI

• Passive IoT

• Wireless Charging 

• DRX and Wake-up 

• Sidelink

• Ultra MU-MIMO

• Ex-Large Ant-Array

• Cell Free D-MIMO

• Near-Field MIMO

• Shannon Bound

• mmWave

• High-Precision

• High-Resolution 
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5G and 6G Harmonized Air Interface

5G+6G
Core

5G RAN Rel-15/16/17

NR
Multi-Numerology 2n 15KHz

5G-Adv RAN Rel-18/19/20

NR Evolution
XR, Energy Saving, MIMO, AI/ML

6G RAN Rel-21/22/23

New RAT
Midband, SubTHz SC, ZED

5GA/6G Super-Capacity Macro-Coverage
Cellular Access: Connectivity, Sensing, Powering, AI, Computing

6G Extreme Scenarios
Near-Field Mobile Access: Connectivity, Sensing, AI, Computing

Sub-6GHz New Mid-band: 6  15 GHz mmWave 15  100 GHz New High-Band: 100  300 GHz
3GPP 24 - 52.6 - 71 GHz

Refarming Sharing

Aggregation Aggregation
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Multi-node collaborated ISAC Requirements and Challenges

Overcoming Sensing Obstacles

• Low sensing accuracy based on NLOS path

• Sensing mainly depends on LOS path 

• LOS path is not always present

 Ensuring Seamless Sensing

• Sensing range of single station is limited

• Sensing target moving across areas

• Seamless tracking of sensing targets

 Improving Sensing Accuracy

• Low SINR of sensing targets at cell edge

• Enhance sensing information integrity

• RF sensing beyond diffraction limit

 Multi-Node Synchronization

 ISAC Radio Resource Allocation

 ISAC Sensing Data Fusion

 Interference Suppression

Multi-node ISAC Requirements

xNB 1 xNB 2
TargetsObstacle

s

xNB 2xNB 1

Moving

Targets

Targets

xNB 1

xNB 2 xNB 3

Multi-node ISAC Challenges
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Industry-Pioneering Trial on ISAC Multi-Station Networking in Guangzhou

Test Scenarios Test Results

• Test Environment:

The Children's Park in Guangzhou city (300,000㎡)

• Test Equipment:

Frequency band: mmWave (26GHz)

Bandwidth: 100MHz

Networking: three sites deployed in the red-star point

Sensing mode: Monostatic

• Sensing Range

Seamless sensing within 300,000㎡

• Sensing Accuracy (Cartesian coordinates):

< 1 meter

• Sensing Target

Simultaneous sensing of multiple targets
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Sub6G ISAC Multi-Station Networking Trials 

• Frequency Band: 4.9 GHz

• Bandwidth: 100 MHz

• Sensing mode: Monostatic

• Networking: two sites 

deployed on the route

Distance Accuracy

Angle Accuracy

Distance Accuracy

Angle Accuracy

Speed Accuracy

Speed Accuracy

Site 2

Site 1

Drone flight route

Site 1

Site 2

Test Scenarios
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Summary

Flexible 
Spectrum Usage

AI-native 
NW and Air Itf

Integrated 
Sensing and 

Communication

Integrated 
Powering and 

Communication

Network Native
N2aaS

Integrated 
TN-NTN

New Spectrum 
Extension

Beyond
MIMO DoF

Zero 
Energy

Zero
Touch

Zero 
Trust

AI-SDRTbps MIMO

Zero
Resolution

Super
Directivity

Air Itf

Super
Resolution

Air Itf

Sustainable 5G/5GA to 6G
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