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Key Features for Beyond 5G/6G

5G

Beyond 5G
Addingnewfeaturesthat
contribute to thecreationof newvalues

Further enhancing5G's 
characteristic features

1. Ultra High Speed & Ultra High Capacity
- Network Access: 10x Faster than 5G
- Core Network Access: 100x Faster than now

2. Ultra Low Latency
- Latency: 1/10 of 5G

5. Scalability
- Interconnecting devices to communicate 

anywhere

4. Ultra Low Power Consumption
- Power Consumption: 1/100 lower than now

3. Ultra Massive Connectivity
- Simultaneous Connectivity: 10x more than 5G

7. Ultra Security and Ultra Reliability
- Always Ensuring Cybersecurity
- Instant Recovery from Disaster/Failure

6. Autonomy
- Autonomous coordination among 

devices without manual intervention

Beyond 5G
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Beyond 5G/6G R&D Challenges

Electric Treatment

Photonic Treatment

Challenge 1

All photonics 
network 

technology

Challenge 2

Open 
network 

technology

Challenge 3

Device 
technology

Challenge 4

Network
orchestration 

technology

Challenge 5

Wireless 
network 

technology

Challenge 6
NTN (HAPS/

satellite 
network) 

technology

Challenge 7

Quantum 
network 

technology

Challenge 8

Terminal and 
sensor 

technology

Challenge 9

E2E 
virtualization 
technology

Challenge 10
Beyond 5G 
service and 
application 
technology
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Beyond 5G Policy Recent Updates in Japan

About 60 
projects 
are 
in 
progress.

Research organizations 
In Japan 

(Private companies, 
universities, etc.)

Initial Fund
<For FY2021–FY2022>

\30 billion (about €188 million)
(+\30 billion [about €188 million]: R&D)
(+\20 billion [about €125 million]: Test beds)

Grant/
Commission

Commission
/Grant

Funded
in spring 2021

Funded
in spring 2023

Additional 
budget

New Fund
<For FY2023–>

\81.2 billion (about €508 million)

About 70 
projects 
implemented

EUR 1 = JPY 160
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G7 Digital and Tech Ministers’ Meeting in Takasaki, Gunma
lOn April 29 and 30, 2023, the Japanese Government held the G7 Gunma Takasaki Digital Technology Ministers' Meeting in 

Takasaki City, Gunma Prefecture.
lAs a result of this meeting, “Ministerial Declaration The G7 Digital and Tech Ministers’ Meeting” was adopted, which includes 

“G7 Vision of the future network in the Beyond 5G/6G era” in the context of “Secure and Resilient Digital Infrastructure”

Ministerial Declaration of The G7 Digital and Tech Ministers’ Meeting (Excerpt)
20. In addition to these efforts to improve security and resilience of current digital infrastructure, we note the importance of 
sharing a vision for the next generation network in the Beyond 5G/6G era, and endorse the G7 Vision of the future network in 
the Beyond 5G/6G era. We are committed to enhancing cooperation on research, development, and international standards 
setting, toward building digital infrastructure for the 2030s and beyond. [Annex 2]

※ I n addition to representatives from the G7 countries and the EU, representatives from India, Indonesia, Ukraine, ERIA, ITU, OECD, the United Nations and the World Bank also participated.
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Annex on “Secure and Resilient Digital Infrastructure” [Annex 2 & 3] (Summary)

We share a common vision for future networks with the following elements.

①End-to-End High-capacity and Ultra-low latency:
Not only radio access network but also the whole network architecture should be considered in designing and developing critical technologies and

standards for future networks.
②Energy Efficiency and Environmental Impacts:

In order to minimise the energy consumption and environmental impacts associated with increased data traffic, a significant reduction in overall
network power consumption and development of eco-designed network equipment are essential factors for a sustainable digital society.

③Multi-layered network:
Network connectivity should be enhanced through developing and deploying multi-layered networks with terrestrial networks, submarine cables, and

non-terrestrial networks (NTN), such as Low Earth Orbit (LEO) Satellites and High-Altitude Platform Station (HAPS), and we recognise the importance
of seamless interoperability between these networks.

④Frequency Efficiency:
With smaller cell diameters in the same spectrum a higher frequency reuse rate can be achieved. This may reduce the energy consumption of

mobile networks, such as Beyond 5G/6G networks.
In addition to the above elements, we recognise that openness, interoperability, and modularity are important elements of future networks in the Beyond

5G/6G era.

G7 Vision for future networks in the Beyond 5G/6G era [Annex 2]

We endeavour to enhance cooperation on research, development, and international standardization, toward building digital infrastructure in the Beyond 
5G/6G era. In that regard, we recognise the importance of measuring and monitoring the evolution of energy consumption and environmental footprint 
indicators through recurrent data collection and use of indicators based on known and stable methodology.

G7 Action Plan for Building a Secure and Resilient Digital Infrastructure [Annex 3] (Excerpt)
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Vision of Beyond 5G Network Architecture
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6G
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International Landscape on Beyond5G/6G and MoU with Beyond5G Promotion Consortium
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MoU
6G Infrastructure Association (6GIA)

MoU

MoU



ITU-R New Recommendation on the “IMT-2030 Framework” (November 2023)

Recommendation ITU-R M.2160-0 (11/2023)

• Peak data rate: Values of 50, 100, 200 Gbit/s 
are given as possible examples applicable for 
specific scenarios, while other values may also 
be considered.

• User experienced data rate: Values of 300 
Mbit/s and 500 Mbit/s are given as possible 
examples, while other values greater than 
these examples may also be explored and 
considered accordingly.

• Spectrum efficiency: Values of 1.5 and 3 times 
greater than that of IMT-2020 are given as 
possible examples, while other values greater 
than these examples may also be explored and 
considered accordingly.

• Area traffic capacity: Values of 30 Mbit/s/m2 
and 50 Mbit/s/m2 are given as possible 
examples, while other values greater than 
these examples may also be explored and 
considered accordingly.
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Standardization Bodies Related to Beyond 5G/6G

3rd Generation
Partnership 
Project (3GPP)

Institute of 
Electrical and
Electronics 
Engineers (IEEE)

IOWN Global Forum

Open ROADM

Telecom Infra Project (TIP)

Internet 
Engineering
Task Force 
(IETF)

World Wide 
Web 
Consortium
(W3C)

O-RAN 
Alliance

Optical 
Internetworking 
Forum (OIF)

ITU

ISO

IEC

Dejure Standard Forum Standard
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Additional support for standardization activities

About 60 
projects 
are 
in 
progress.

Research organizations 
In Japan 

(Private companies, 
universities, etc.)

Initial Fund
<For FY2021–FY2022>

\30 billion (about €188 million)
(+\30 billion [about €188 million]: R&D)
(+\20 billion [about €125 million): Test beds)

Grant/
Commission

Commission
/Grant

Funded
in spring 2021

Funded
in spring 2023

Additional 
budget

New Fund
<For FY2023–>

\81.2 billion (about €508 million)
+ \19 billion (about €119 million)

Additional funding, including 
support for standardization 
activities

EUR 1 = JPY 160

will be 
provided

in spring 2024
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Beyond5G International Conference 2024 in Tokyo
Feb1-2, 2024
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Overview of Scalability WG 17

• Objectives
• Landscape mapping on Non-Terrestrial Network (NTN)
• Identification of potential domestic companies contributing NTN 
technologies
• Activation of NTN area with international collaborations
• Aiming for a role of NTN global consortium

• Past activities
• FY2021
• First trial of the landscape mapping on four areas 
(HAPS, HTS, Satellite IoT, and Maritime domain)

• FY2022
• Continuous discussion on NTN area
• Exchanging the opinions among WG members
• New use case study through cross-industrial association

Chair: Morio Toyoshima (NICT)
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Scalability WG Activities in FY2023 18

Activities in FY2022

Use cases

Activities in FY2023
Recruiting members

NTN 
roadmap Update

Direction

Selection

To utilize 
next year

1

2

Potential 
users 

meeting

New potential 
users meeting

Extracting 
issues

4
Feedback if needed

To utilize 
next year

Extracting 
issues

Feedback to 
activity in FY2023

5
Solving issues

Investigating and contacting 
companies / specifications / action plan 

/ proposal for recommendations

3
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19Assigned Working items in Scalability WG

Observer Tokyo Metropolitan University (Prof. Ishii), NTT DOCOMO

Working items Coordinator Participation
members Contents

1) Recruiting members Secretary

Rakuten Mobile
VIAVI Solutions

SoftBank

Huawei Japan
Ericsson Japan

Space Compass
KDDI

2) Trends, 
standardization 
and 
dissemination 

Information exchange Secretary - Information exchange in WG
NTN roadmap Rakuten Mobile - Update on NTN technologies
Report VIAVI Solutions - Making the activity report
Website Secretary - Publication on the website

3) Solving 
issues and 
making 
specifications

Use case selection SoftBank - Study on NTN use cases
Extracting issues SoftBank - Extracting the important use cases for NTN
Investigating companies VIAVI Solutions - Investigating potential companies

Contacting companies - - Contacting potential companies

Specifications / action plan Huawei Japan - Investigating the challenges and difficulties for NTN

4) Opinion 
exchange 
among 
industries

Studying agenda Ericsson Japan - Study on the agenda

Potential Users Meeting Ericsson Japan - Holding the meeting
- Hearing the opinions among potential users

Extracting issues / summary Space Compass (HAPS)
KDDI (Satellite)

- Extracting the issues for NTN
- Summarizing the issues

5) Proposal Recommendations for 
institution / standardization - - Proposing the recommendations

1
2

4

5

3
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NTN Technology Roadmap: Landscape Map

Satellite
BB

HAPS

Satellite
IoT &
Mobile
Direct

2022 2023 2024 2025 2026 2027 2028 2029 2030

GEO Advanced Higher Throughput (VHTS- SDS), Lower Cost

LEO Constellation (Low Latency/Broadband Service) /High latitude which is hard for GEO

Viasat Viasat-3 / Echostar Jupiter-3 / Konnect VHTS (VHTS)

LEO Constellation Advanced Higher Throughput Capacity

Further Throughput Improvement : Optical Link, 
Large-scale, Resource Optimization, V/E Band 
(feeder Link), Dynamic change of beam design

Starlink Gen-1(High Latitude region)

OneWeb Gen-1(High Latitude region) OneWeb Gen-2
Starlink Gen-2

Starlink Gen-1(maritime)

Further Throughput Improvement : 
Optical Link (Satellite-Satellite, Satellite-
Terrestrial), Large-scale, Resource Optimization, 
V/E Band (feeder Link)
Further Capacity Improvement : 
Increase the number of satellite
 (1,000 – 10,000 order)

Telesat Lightspeed
Amazon Kuiper

Terrestrial + satellite (satellite communication with the same terminal as the terrestrial)

Battery high density/high cycling Next Gen. 400 ~ 500 Wh/kg Gen after Next Gen 600 ~ 1000 Wh/kg

Next Gen Solar Pane

SoftBank HAPS
Space Compass HAPS

Payload multi-cell/high capacity

Intelsat-42,43 / Superbird-9 (SDS)

20

Solar Panel Lightweight/High Efficiency

OQ Technology

AST SpaceMobileLynk

Skylo

Starlink & T-mobile / KDDI 
Project StardustApple & Globalstar 

Sateliot

Bullitt

Echostar Mobile
Lacuna Space
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https://www.itu.int/dms_pub/itu-r/opb/act/R-ACT-WRC.15-2023-PDF-E.pdf

Beyond 5G International Conference 2024
Date: 2nd  Feb. 10:05-10:20

MMW＆THz : What we can see from the 
results of the WRC-23

Beyond 5G Consortium, International Committee,
High Frequency Working Group, WG-Chair : Iwao Hosako (NICT)

Contents 1: Activity report of the 6G working group of the Terahertz Consortium 
(positioned as part of the activities of the High Frequency WG of the B5G 
Consortium International Committee: Dr. Hosako is the WG leader)

p Activities in FY2022 after the last international conference (Qct. 2022)
p Activities for FY2023

Discusses MMW dissemination methods and their expansion to THz 
waves.
p As materials for discussion, interviews have so far been held with 

two operators and two vendors. 
p Discussions will be held after the hearings and recommendations 

will be made (in FY2024). 
Content 2: Activities Plans for FY2024

p  The things regarding MMW and THz-wave frequencies decided at 
WRC23 and the proposed actions to be taken are presented.

21
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Terahertz Systems Consortium

6G Working Group Activity Report for FY2022 after Oct. 2022 and FY2023

n Examine system requirements for F/B-haul and Small Cell Access Link
as a possible use case.

n Summarize the degree of device performance required for the above system.
n Discussion on MMW dissemination methods and their expansion to THz waves

https://www.scat.or.jp/THz-conso/index.html

(The above activities are positioned as part of the activities of the High Frequency WG of the B5G Consortium International Committee)
22
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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

23

https://b5g.jp/en/output/
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Update Plan of The White Paper Ver. 3.0

• Update spectrum aspects
• Capture results of APG23-6 and WRC-23 for future IMT spectrum
• Add survey of radio frequency on the range of 7125 MHz to 15.35 

GHz in Japan
• Evaluate existing radio systems, their level of usage, possibilities of

contiguous and wider spectrum for IMT
• Focus on 7125 – 8400 MHz and 14.8 – 15.35 GHz
• Consideration for future actions

24
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Update Plan of The White Paper Ver. 3.0
• Develop “Supplementary Volume” on 6G technologies

• Summarize advanced technical study results on major technical topics for 6G in Japan
• Contributed by both of industry and academia (58 contributions)

• Aiming global information sharing for discussion and contribution to standardization fora
(Developed in English)

• Supplementary volumes planned
• Cell-Free Distributed MIMO
• Radio technologies for higher frequency
• Technologies on repeaters and reflectors
• End-to-end network architecture
• AI/ML
• Sensing
• Sustainability and Energy efficiency
• NTN

• New Beyond 5G architecture will be presented
Beyond 5G architecture 

(tentative) 25
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Japan’s Next Strategy, coming this summer

「Beyond 5G Promotion Strategy」 (MIC)

Interim Report by the Information and Communications Council

The Beyond 5G R&D Fund started

Next Strategy (MIC)

June 2020

June 2022

March 2023

Around summer 2024

December 2022

Resume the Review of the Information and Communication Council
November 2023

Amendment of NICT Act Launching Temporary Beyond 5G R&D Fund on NICT
January 2021

Amendment of NICT Act Launching Permanent Beyond 5G R&D Fund on NICT
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