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Beyond 5G Promotion Consortium

➢ “Beyond 5G Promotion Consortium” to promote Beyond 5G Promotion Strategy through industry-academia-
government collaboration. 

- International conference for international cooperation

- Vision for Beyond 5G, White Paper etc.

- Open RAN Promotion 

Academic conference, education institutions
in/out of Japan

similar activities in/out of Japan

Propose coordination/ alliance *Free membership fee
*Companies, organizations and 
individuals who wish to join can 
apply through website:

https://b5g.jp/en/

Propose coordination/ alliance

5th Generation 
Mobile Communications 

Promotion Forum
(5GMF)

Beyond 5G Promotion Consortium

Beyond 5G R&D 
Promotion Platform

Beyond 5G New 
Business Strategy 

Center

・Professors etc.• Business( telco, vendor, tourism, 
economy, finance, logistics etc.

• Research institutions

・5GMF
・Ministries
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*Promote IP acquisition and 
international standardization

General Meeting

Discussing Beyond 5G vision /
Creating Beyond 5G White Paper

Promoting international 
conference /cooperation (MoUs)

*Promote public-private 
R&D through R&D support
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International CommitteeCommittee for Planning 
and Strategy

Open RAN Promotion
Subcommittee

White Paper
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Structure of White Paper Subcommittee

⚫ Forecast strong and lively society expected in the 2030’s and clarify use cases and requirements of
Beyond 5G

⚫ Take international leadership by developing concept of Beyond 5G early on and reflecting it to
international standardizations including ITU

⚫ Contribute to strengthen international competitiveness by capturing and reflecting views from various
industries and developing meaningful concept of Beyond 5G for all industries

Chair：Nakamura (NTT DOCOMO)White Paper Subcommittee

⚫ Develop the vision part of the white paper with forecasting our society around 2030 and studying
use cases and requirements of Beyond 5G

Vision Working Group Leader：KONISHI (KDDI), Sub leader: NAGATA(NTT DOCOMO)

⚫ Develop the technology parts of the white paper with studying technology trends of Beyond 5G
and clarifying roles and expectations of functions and values for users and markets

⚫ Action planning and contribution to ITU-R WP5D based on studies in the subcommittee

Technology Working Group

WP5D Ad Hoc Leader：SUGATA (KDDI), Sub-leader: TAKETSUGU (NEC)

Leader : NAKAMURA (FUJITSU), Sub-leader: SHIMONISHI(NEC)

Committee for Planning and Strategy

⚫ Develop the spectrum related information with conducting survey on spectrum for Beyond 5G

Spectrum Working Group Leader：HONDA (ERICSSON JAPAN)
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Structure of white paper

Chapter 1. Introduction

Chapter 2. Traffic trends

• This chapter describes the trends in traffic from mobile applications and use cases of 
Beyond 5G that are predicted to arrive around the year 2030.

Chapter 3. Market trends in the telecommunications industry

• This chapter discusses market trends in the mobile communications sector, particularly
changes in the share structure for smartphones, base stations, and other communication
infrastructure equipment, and technical trends in components related to smartphones.

Chapter 4. Trends from other industries

• This chapter identifies the current challenges in all existing industries, provides suggestions
for problem solving, and summarizes the visions and dreams that industries should aspire
for, as well as the performance and capabilities that are expected of Beyond 5G.

Chapter 5. Capabilities and KPIs required in Beyond 5G

• This chapter identifies the unique use cases in the various industries discussed in Chapter 4
and summarizes the performance of Beyond 5G required for each use case, together with
the symbol figure of Beyond 5G, the six usage scenarios and the target KPI (Quantitative
and Qualitative).

Chapter 6. Technology trends

• This chapter examines the trends in technologies required for Beyond 5G and clarifies the
functions and values it will provide, as well as the roles it will play and the expectations of
the users and markets.

Chapter 7. Conclusion

https://b5g.jp/output.html
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Establishment of “Workshop on Society in 2030s”

• Started from June and held monthly.

• Speakers from various industries and discussions in Vision working group for  

vision and use cases in 2030s.

June 15, 2021

1st Meeting

Telecom Services Association

National Institute of Advanced Industrial 

Science and Technology

July 20, 2021

2nd Meeting

Social Welfare Corporation, Zenkoukai

East Japan Railway Company

CFA Society Japan 

Fuji Television Network

Medical futurist Dr. Oku

Aug. 3, 2021

3rd Meeting

National Institute of Science and 

Technology Policy

PREVENT Inc.

Telexistence Inc.

Arch Inc.

Asratec Corp.

Sep. 14, 2021

4th Meeting

Toshiba Corporation

Quora Inc.

Japan Aerospace Exploration Agency

Japan Science and Technology Agency

Mach Corporation Co., Ltd.

Oct. 12, 2021

5th Meeting

Yamato Transport Co., Ltd.

Shiftall Inc.

Toyota Motor Corporation

Jul. 12, 2021

6th Meeting

Center for the Promotion of Excellence in 

Higher Education, Kyoto university

List of 21 presenters in total at the workshop
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Chapters in White Paper written by Vision Working Group

https://b5g.jp/output.html
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4.5 Media (1)

• In 2030, people can enjoy more immersive media experiences utilizing virtual 

space and holographic communication, e.g., “the metaverse”. 

Current Situation Expected Future of the industry

✓ Various multi-media contents 

including TV/radio, publishing and 

advertise business, SNS, etc. 

✓ Due to pandemic, the digitalization 

has been accelerated, e.g., online live 

events. 

✓ All the contents can be accessed online via internet. Likewise, 

richer user-created contents can be delivered more easily 

regardless of time, place and device type.

✓ Utilization of virtual space and Holographic communication.

✓ Personalization/customization for more efficient contents

delivery.

Source: https://lineblog.me/livepress/archives/13261786.html Source: https://about.fb.com/news/2021/10/facebook-company-is-now-meta/

Online live event Entertainment in virtual space Holographic communication
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4.5 Media (2)

Conceptual aspects Technical aspects

The black lines between the boxes represent what technical aspects will be relevant to the conceptual aspects

Accessibility

More immersive media experiences

Personalization

Enhanced radio communication

Extended architecture, protocols

Utilization of AI, machine learning

- Access for everyone, anytime, anywhere and with any type of device
- Users can distribute content they created themselves
- Building a global ecosystem that enables a rich and diverse 

multimedia application developer community

- Support more immersive media experiences with holographic 
communication and embodiment of the internet

- Use AI to implement a range of personalization and customization

- Further improve frequency utilization efficiency, coverage and 
latency

- Support radio access and network architectures to enable efficient 
content delivery using both broadcasting and communication

- Provide services adapted to each user’s  viewing environment and 
devices

• The figure below summarizes the high-level requirements (Conceptual / 

Technical aspect) for beyond 5G.

• A few tens ~ hundreds Gbps of peak throughput can be expected for 

Holographic communication, as an example of performance for Beyond 5G. 
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4.7 Automotive (1)

Issues Analysis

Future Vision

⚫ Lack of drivers negatively affects the sustainability of public

transportation in rural areas, while population concentration in urban

areas causes traffic jam. Both adversely affect the quality of people's

lives.

⚫ Increased awareness of societal crisis on energy and environmental

issues, and problems of traffic-accident caused by the aging society.

Key Tasks

⚫ Realize a mobility-inclusive society that provides unconstrained

and efficient mobility for all people

⚫ Build a robust infrastructure for automated driving and safety

driving assistance, and a low carbon-emission society

1. A society all people can 
move freely and efficiently

2. MaaS Platform allowing the 
Multi-modal mobility of people

3. Collaboration between 
vehicles with Smart Cities

4. Enabling digital society to 
realize Mobility-inclusive

Source: ITS Japan Source: The Government of Japan, ITS Roadmap

The aging society restricts people’s mobility in rural areas, and population concentration in urban 

areas causes traffic congestion. A future society is envisioned in which all people can be ensured 

with unconstrained and efficient mobility irrespective of their living areas.

Source: ITS Japan Source: ITS Japan
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4.7 Automotive (2)

Towards Automotive Society in 2030 Era, Beyond 5G shall require the 

integration of highly accurate sensing and communication, distributed AI 

learning & inference, and ultra reliability

What are Required for Beyond 5G

Safety Driving Assistance Automated Driving
Beyond 5G sensing and enhanced connectivity are 

required so as to support Safety Driving under extreme 

conditions，e.g., driving at intersections without a signal, 

under bad weather or in the event of a disaster.

Integrated sensing and communication, distributed AI 

learning & inference, and quantum-cryptography-based 

security are required to accelerate the implementation of 

automated driving 

Requirements on Beyond 5G
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Present Industry Beyond 5G if applied

Applying 4G/5G Beyond 5G Era.
⚫Complement V2I cooperation by sensing

(Sensing Fusion, Sensing capability)

⚫Enhanced connectivity and availability

(ultra low latency, ultra high reliability, 

VLEO/HAPS)

⚫88% of new car sales are connected cars

⚫Active utilization of V2V communication 

(Sidelink)

⚫ Look-ahead 

information via cloud-

based coordination 

⚫See-through，AR/VR

Navigation

⚫Data Volume: 50MB/Car 

monthly

⚫Probe data retrieval with 

V2N
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Present Industry Beyond 5G if applied

Applying 4G/5G Beyond 5G Era.
⚫ Sensing and distributed AI learning & 

inference (sensing accuracy at cm level)

⚫Remote monitoring and remote driving 

(data speed at 50 Gbps, E2E latency at 1 ms, 
reliability at 10-6 or higher)

⚫Cooperative automated driving Level-5

⚫Data Volume: 5GB/Car monthly

⚫L3-5 Sales: 8Mil./Year (30% of new car)

⚫Dynamic Map, SW 

downloading with OTA

⚫Improved Connectivity 

utilizing V2I, V2V and 

V2P communications

⚫Autonomous Level-3

⚫Expressway

⚫L3 Cars Sales: 70K/Year

Requirements on Beyond 5G
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4.12.1 Medical (1)

1. Coexistence of various people in super-aging society
• achieving harmony with a super-aging society, and to fulfill the role of presenting the world with solutions

2. New solutions to unknown diseases
• putting systems and measures in place to respond and resolve them promptly when they occur

3. Further development of medicine and medical device
• achieving the world's highest medical technology standards and take the lead in the industry

1. Support and 
reproduction of physical 
functions and abilities

2. Immediate response 
to unknown infectious 
diseases

3. Development of 
medical technologies

4. Support for super-
aging society

5. Extension of healthy 
lifespan

Current issues through analysis

Expectation of future life

Source: Ministry of Health, 
Labor and Welfare

Source: Ministry of Health, 
Labor and Welfare
(Home page)

Source: Ministry of Health, 
Labor and Welfare
(Home page)

Source: Japan Agency for Medical 
Research and Development
(Achievements)

Source: Cabinet Secretariat
(COVID-19 Information and Resources)
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4.12.1 Medical (2)

1-1 Assisting perceptual abilities
Augmented human, Brain machine

2-1 Minimum contact, monitoring infections
Positioning, Centralized management of health status

3-1 DB of genome analysis
Personalized medicine, AI-based drug discovery

4-1 Tele-surgery
Robotics, AI based surgery

5-2 Minimally invasive surgery
Nano/Micro robotics, Energy harvesting

Future visions and requirements for medical and communication technologies

What is required for Beyond 5G

Use cases with Beyond 5G

Beyond 5G requirements

Tele-surgery
- Tens of Gbps throughput
- 10-7 reliability

Minimally invasive surgery
- up to tens of millions/km2 connectivity
- Autonomous communication control of devices

1. Assisting 

physical abilities

2. Solutions to 

unknown  diseases

2-1 Minimum 

contact (4)(6)

2-2 Development of 

new medicine
(3)(6)

3. Medical technology 

development

4-1 Tele-surgery

(1)(2)(3)(6)

4-2 AI remote 

diagnosis

(1)(2)(3)(6)

5. Extension 

of healthy life 

5-1 Real time health

management (4)(5)(6)(7)

5-2 Minimally 

invasive surgery

(4)(5)(6)(7)

Beyond 5G

+

Medical industry

1-1 Assisting 

perceptual 

abilities

(2)(3)(5)

3-1 DB of 

genome analysis

(4)

Biosen

sor

Big data real 

time analysis

Nano/Micro 

robotics
Brain 

machine

Genome 

analysis
Machine 

learning, 

AI

Robotics, 

Haptics

AI, Image 

analysis

Biosensor

Key technologies

Requirement 

for Beyond 5G

(1) High speed

(2) Low latency

(3) Safety/Reliability

(4) Massive connectivity

(5) Low energy

(6) Coverage extension

(7) Autonomy

4. Support super-

aging society
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Summary in Sec. 5.1 “Capabilities required to Beyond 5G” (1)

Category Requirements Capabilities required by each industry

Quantitative 
requirements

Ultra-fast and 
large capacity

• 10 to 100 Gbps
(Uncompressed transmission for holographic communications (Media)) 

• 50 Gbps (Remote monitoring and remote control (Automotive))
• 10 to 100 Gbps (Smart logistics (Retail and wholesale distribution))
• Several tens of Gbps (Remote surgery (Healthcare))
• 48 to 200 Gbps (Volumetric video)
• Several tens of Gbps (Low to medium orbit (Space))
• 10 Mbps (Natural disaster prevention measures (Society))

Ultra-low 
latency

• Order of milliseconds* (within the local network (Fully automatic operation of logistics 
facilities (Warehousing and logistics))

• Several milliseconds* (Emergency stops for super-high-speed trains (Railway))
• 100 ms* (Immersive remote-control system (Energy resources))
• 1 ms (Remote monitoring and remote control (Automotive))
• 100 micro sec* for local communications (Motion control (Machinery))
• 1 ms* (Robot remote control (Semiconductor))
• Motion-to-photon (MTP) 10 ms*, time-to-present (TTP) 70 ms* (Volumetric video)

* Including processing delay at application layers

Time 
synchronization 
accuracy

Time synchronization compatible with Precision Time Protocol (PTP) for the accuracy of 
internal clocks, including radio segments, (in microseconds) (Fully automatic operation of 
logistics facilities (Warehouse and logistics))
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Category Requirements Capabilities required by each industry

Quantitative 
requirements

Ultra-security 
and resiliency

• 10-6 (Remote monitoring and remote control (Automotive))
• 10-7 (Remote surgery (Healthcare))

(unit: block error rate)

Positioning and 
sensing

• Positioning accuracy of 1 to 2 cm (Civil engineering (Construction and real estate))
• Centimeter-level sensing accuracy (Vehicles traveling singly in rural areas or at night 

(Automobile))

Ultra-numerous 
connectivity

• Several millions to tens of millions of devices/ km2 (In-vivo devices (Healthcare))

Coverage • Supersonic passenger aircraft flying at higher altitudes than current passenger aircraft, 
which is around 10 km, and coverage area at an altitude of more than 100 km in outer 
space (Aircraft)

• 100% land coverage (Telecommunications and IT)
• Coverage area in outer space and the moon (Space)
• One HAPS aircraft covers tens to hundreds of kilometers in radius and a few kilometers 

above the ground (HAPS)

Summary in Sec. 5.1 “Capabilities required to Beyond 5G” (2) 15



Category Requirements Capabilities required by each industry

Qualitative
requirements

Autonomy • Autonomous optimization and future prediction functions that enable the provision of the 
necessary goods and services to the people who need them, when and where they need 
them (Telecommunications and IT industries)

• Enhanced autonomy of different devices and universal compatibility for connection and 
operation (Electronics and precision electronics)

• Automatic device connection with zero touch (In-vivo devices, camera collaboration 
(Healthcare))

Ultra-low 
power 
consumption

• Use of lunar and planetary exploration probes with extremely limited on-board resources 
(Space)

Others • Distributed learning and inference functions (Processing using multiple vehicles and Beyond 
5G base stations (Automobile))

• Inter-device interfaces, open APIs and open interfaces between non-communication systems, 
and common platforms for data analysis/ processing and content handling (Device 
collaboration (Electronics and precision electronics))

• Evacuation instructions can be received even when traveling at a speed of 1,000 km/h
(Natural disaster prevention measures (Society))

• NTN nodes can automatically connect to other NTN nodes and local sensor networks (Space)
• Mesh networks that do not go through on-ground systems can be built through single NTN 

nodes or in combination with other NTN nodes (Space)

Summary in Sec. 5.1 “Capabilities required to Beyond 5G” (3) 16



Common expectations from several industries

Common themes related to 
several industries

Expectations and dreams 
in industries

Expectations to Beyond 5G

(a) Decreasing birthrate and 
aging population

• Utilization of robots
• Remote control
• Autonomous driving

Ultra-fast and large capacity (up 
to 50Gbps)
Ultra low latency (100 micro sec 
to 1 ms), Ultra-resiliency (10-7)

(b) Safe and secure Prediction of natural 
disasters, life saving, and 
early recovery

100% coverage area with at least 
10 Mbps

(c) Further wonderful life • Flying cars
• Immersive experience

Ultra-fast and large capacity (up
to few 100 Gbps), 
Ultra low latency (1 ms), and
Coverage area in outer space

(d) Exciting future Activity supports in outer 
space and the moon

Communication infrastructure in 
outer space
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5.2 Conceptual figure of Beyond 5G and usage scenarios

Beyond 5G or “IMT for 2030 and beyond” could have six usage 
scenarios evolved from 5G.
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5.3.2 Consideration of Target Key Performance Indicators for Beyond 5G

User experienced KPI (end-to-end):  Data rate, Latency/Jitter, Reliability, Coverage, Mobility, Position accuracy 

User 
Equipment

RAN/CORE 
NW

Edge node
Cloud 

environment

Peak data rate

Mobile system KPI : Capacity, Connection density 

Network system KPI : Energy efficiency, Sustainability, Trustworthy / Security / Robustness, Autonomy

Application 
layer

Application 
layer

End-to-end

Application

Applicable parts of the target KPIs
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5.3.2 Target KPIs for Beyond 5G (Quantitative indicators)

Energy efficiency

Reliability

Sensing accuracy/resolution

Terrestrial + Maritime

+ Aeronautical + Space

Terrestrial

Order of cm (and more)

Order of meters

Area coverage

x100

x1
10-7 [E2E]

10-5[RAN]

Latency(ms)

1[E2E/general]

User experienced data rate 
(DL/UL) (Gbit/s)

1[E2E/general]

Peak data rate
(DL/UL)

Connection density

(device/km2)
0.1[RAN]

1[RAN] 106

107

100[E2E]

20(DL)/

10(UL)

[RAN]

Ｂ５Ｇ

５Ｇ
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5.3.2 Target KPIs for Beyond 5G (Qualitative indicators)

Sustainability

• Reduce the 
environmental impact of 
equipment (use of 
environmentally friendly 
materials, improved 
reusability)

• Equipment longevity 
(software extensibility 
and modular structure of 
HW)

• Carbon neutrality (use of 
renewable power 
sources)

Trustworthy / Security / 
Robustness

• Cryptographic processing 
speeds exceeding the 
peak data rate

• Security measures for 
quantum 
cryptography/computing

• Instantaneous recovery 
from disasters and 
failures

Autonomy

• Zero-touch, autonomous 
coordination of 
communication devices, 
computing resources, AI, 
and sensors to build 
optimal communication 
infrastructure.

• Achieve full automation 
that simultaneously 
satisfies labor-saving, 
flexibility, and speed in 
all workflows, from 
construction to operation

Scalability

• Seamless connections 
with satellites and HAPS

• Communications within  
buildings (Via Terminals, 
windows, etc. as base 
stations)

• Open interfaces 
(Network API, application 
API)

• Network 
sensing/Wireless sensing
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6.1.3.1 Trends in radio frequency resource utilization

Frequency bands defined for 4G and 5G 
in the 3GPP specifications [1] [2] [3]

Frequency assignments in Japan [4]

[1] 3GPP TS 36.101, (V17.6.0), “E-UTRA; User Equipment (UE) radio transmission and reception”, 2022-06.
[2] 3GPP TS 38.101-1, (V17.6.0), "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone", 2022-06.
[3] 3GPP TS 38.101-2, (V17.6.0), "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone", 2022-06.
[4] Ministry of Internal affairs and Communications, "Frequency Assignment Plan", (as of Aug. 2022).

FR1: 
410MHz ~ 
7.125GHz

FR2-1: 24.25 ~ 52.6GHz

FR2-2: 52.6 ~ 71GHz
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6.2 System Platform and Application

Service (XaaS) and Platform/Application 
technologies in CPS

* A part of figures is provided by NEC.

Promotion of Society 5.0
A human-centered society that achieves both economic 
development and solution of social issues through a system 
that brings about a high degree of integration between 
cyberspace (virtual space) and physical space (real space), 
i.e., the Cyber-Physical System (CPS).

◼ Considerations of communication infrastructure 
technology and associated platform and application 
technology.

Examples of fundamental technologies for XaaS in CPS
• Estimation of object location and posture with the digital 

twin
• Object recognition/identification with the digital twin
• Real-world prediction using the digital twin
• Robot control for safety, acceptability, and efficiency
• Physical space reconstruction and augmentation
• Multimodal interaction

 

 

Sensing 

 

 MaaS 

 

RaaS XR XaaS 

Application 

Physical space 

…

・ 

Physical space 

Robot control 

3D 

communication 

Automated driving 

vehicle dispatch/ 

reservation/payment 

management 

Platform/ 

Digital Twin 
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6.3 Trustworthiness (Security, Privacy, and Resilience)

Security considerations for seven Beyond 5G features  (Revision of [1])

[1] Yutaka Miyake, “International Coordination in the R&D (4) Security,” Beyond 5G International
Conference. Nov. 10, 2021.

Trustworthiness technologies need to be 
integrated into the Beyond 5G network

◼ Trustworthiness network technologies
• Multi-lateral trust model with 

distributed ledger technology
• Confidential computing
• Security functions, analysis 

technologies, and support

◼ Other trustworthiness technologies
• AI Security
• Security for Quantum Computing

Features Security requirements
Ultra-fast & large capacity High speed encryption/decryption

New security monitoring and processing 
methods

Ultra-low latency Seamless security architecture
Lightweight security

Ultra-numerous connectivity Efficient authentication/authorization
Efficient security processing and monitoring 
mechanisms

Ultra-low-power consumption Security mechanisms in hardware
Lightweight security architecture

Ultra-security and resiliency New security monitoring and defensing 
mechanisms
Security mechanisms for confidentiality, 
integrity, and availability
Resilience mechanism for attacks/failures
Privacy-preserving mechanisms
Trustworthiness of network including different 
nodes and domains
Accounting, accountability, validation of 
delivered services

Autonomy Trust mechanism without trusted parties

Scalability Interoperable security mechanism between 
different networks/domains
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6.4 Network energy efficiency enhancement

Goal of energy efficiency for Beyond 5G

• By introducing the green design concept and
native AI capability, the overall energy
efficiency across the Beyond 5G network
(defined in bits per Joule) will be improved,
e.g., 100-fold.

• Keeping the total energy consumption (in unit
of Joules) lower than that of 5G, while also
ensuring optimal service performance and
experience.

Technologies and research directions 

• Framework for designing and evaluating the
energy efficiency of networks

• Hardware aspect (especially power amplifier
efficiency)

• Network aspect (service provision in
accordance with traffic dynamics in time and
space)

• Renewable energy, passive transmission

• Distributed network to solve the centralized AI
training and inference power problem

CO2
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6.5 Network coverage extension via non-terrestrial networks (NTN)

Non-terrestrial networks (NTN) enhance the coverage of future IMT from ground 
through the air toward space, which enables ubiquity of communications, and is 
expected to enable new use cases, such as effective connection with unmanned 
systems, monitoring (video and data), mobile eMBB, IoT, logistics systems, and 
backhaul (especially for emergencies), and smartphone integration.

◼ Research and development initiatives for 2030s:
High throughput and capacity, Low latency, Massive connection for IoT, Optical laser 
communications, Optimal route selection and multi-connectivity technology, Quantum 
cryptography communications, Autonomous operations, Edge computing technology

◼ Non-terrestrial networks (NTN) :
• High Altitude Platform Station (HAPS)
• Satellite communications
• UAV(Unmanned Aerial Vehicle)-assisted Wireless Communications
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6.6 Network architecture

1. Beyond 5G architecture embodies Beyond 5G infrastructure and is able to provide not only the optimal
RAN and core network functions but the overall Beyond 5G functions for end-to-end communications.

2. Beyond 5G architecture is able to consider performance for end-to-end communications and user
experienced quality.

3. Beyond 5G architecture provides both computing resources and network resources to utilize ubiquitous
sensors and AIs.

◼ Network architecture
• Virtualized RAN and core network
• Computing resource distribution with vRAN
• IP connectivity between service entities
• Network AI architecture
◼ User/application-centric communication architecture
• User-centric architecture
• Application-aware network optimization
◼ Autonomous network operation
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6.7 Wireless and optical (1/2)

Clause Title Features, strengths Value Role Technical overview

6.7.1 New Radio Network 
Topology

Radio network topology 
utilizing advanced NW 
elements

High stability, low power 
consumption, high 
flexibility

high-capacity 
communications regardless 
of users’ locations

distributed antennas, 
repeaters/relays, 
Reconfigurable Intelligent 
Surface (RIS)

6.7.2 Technology for wider 
bandwidth and 
advancement of frequency 
utilization

Wider bandwidth utilizing 
millimeter and terahertz 
waves, ultra-massive MIMO 
system

Wider bandwidth enables 
optimized use of spectrum, 
covering new use cases, 
improving user experience

Processing massive 
amounts of data from any 
location instantly and 
accurately.

Radio propagation models 
and simulation, advanced 
device technology, 
spectrum sharing etc.

6.7.3 Further advancement of 
RAT/air interface

Radio access technology 
(RAT) and air interface 
specialized in Beyond 5G

Ultra-high capacity and 
data rate

Bridging the digital divide, 
providing better 
environmental awareness

New waveform, modulation, 
coding, multiple access, full 
duplex schemes, and 
advanced MIMO/massive 
MIMO

6.7.4 Technology to support 
extreme ultra-reliable and 
low latency 
communications

Extremely low latency 
communication at end-to-
end by high-precision 
space-time synchronization

Supporting mission-critical 
industries etc.

Reduction of energy and 
frequency resources 
through the efficient data 
transfer

Extremely low latency of 
about 1 ms or less on the 
end-to-end basis

6.7.5 Technology to enhance 
energy efficiency and low 
power consumption

A long history of improving 
spectral efficiency and 
power consumption 

Providing sustainable and 
carbon-neutral 
communication systems

Contributing to carbon 
neutrality by eliminating 
unnecessary energy 
consumption

Energy harvesting 
technologies, advanced 
resource management of 
the network resources

6.7.6 Integrated sensing & 
communications and high-
accuracy localization

High-resolution sensing by 
high-frequency radio wave 
feature, pico-second level 
synchronization accuracy 
with wireless space-time 
synchronization

Building an intelligent 
digital world using High-
resolution and high-
accuracy sensing, 
localization (including 
positioning)

Mutual functioning of 
sensing and communication 
functions for digital twin 

Integration of sensing and 
communication functions at 
different levels of the 
communication systems
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6.7 Wireless and optical (2/2)

Clause Title Features, strengths Value Role Technical overview

6.7.7 Management of radio 
access/core network and 
other wireless systems

Providing large capacity 
and low latency 
communications via radio 
resource management etc.

Flexible services, effective 
use of finite radio 
resources 

Providing required  
communication services 
using available radio 
resources

Integration of various 
wireless technologies, Core 
network management

6.7.8 Technology for native AI-
based communication

Improving the overall 
system performance by 
deeply integrating AI

More efficient in terms of 
power consumption and 
spectrum utilization

To revolutionize wireless 
network architecture and 
air interface design.

AI-enabled intelligent PHY 
and MAC controller, AI-
enabled intelligent protocol 
and signaling

6.7.9 Optical communication 
technology

A decades-long history of  
optical technology 
development, a high-speed 
nationwide optical network

Providing efficient, large-
capacity, comfortable and 
stress-free communication 
services

To support a sustainable 
society as part of the 
advanced communication 
infrastructure

Multi-core fiber, photonics-
electronics convergence 
technology

6.7.10 Radio over Fiber(RoF) Large-capacity mobile 
fronthaul transmission, 
power and space saving of 
base stations

Large-capacity mobile 
fronthaul transmission, 
power and space saving of 
base stations

Large-capacity mobile 
fronthaul transmission, 
power and space saving of 
base stations

Intermediate Frequency 
over Fiber（IFoF）
technologies

6.7.11 Optical wireless and 
acoustic communications

Complementary solution to 
the radio communication 
systems, providing  
positioning or sensing 
services

Unlicensed spectrum, low 
cost, low-power-
consumption 
communication, security, 
communication service 
underwater

Complementary solution to 
the radio communication 
systems, providing  
positioning or sensing 
services

Integrated Sensing and 
Communication with 
Optical Wireless（ISAC-
OW）technologies
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Conclusion

• The white pater contains useful information which promote to 

study on new future business and solutions for social issues 

among all industries not limited to communication industry.

It is expected that the white paper helps shape better future 

society and promote global activities.

• The group is contributing to spectrum study and 

standardization activities in ITU/3GPP and conducting 

collaborations among industry, academia, government based 

on the white paper.

• The study continues and feedbacks from readers are welcome.
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Thank you
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