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» Established “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

*Promote IP acquisition and

Promoting OpenRAN . - L
g-p international standardization

- General Member Individual Member Special Member
Business( telco, vendor, tourism, . -oGMF h
|7Pr°‘c9550r'5 ete. —‘ r Promotion Platform

Beyond 5G R&D
-Ministries

economy, finance, logistics etc.
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Discussing Beyond 5G vision / Open RAN Promotion Promoting international * Business Strategy :
Creating Beyond 5G White Paper . conference /cooperation (MoUs) o Center
Subcommittee = ) :
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Research institutions

: *Promote public-private
\ y R&D through R&D support |
---------------------------------------------------------------l
Propose coordination/ alliance Propose coordination/ alliance *Free membership fee

*Companies, organizations and
individuals who wish to join can
Academic conference, education institutions | apply through website:

in/out of Japan https://b5g.jp/en/

similar activities in/out of Japan
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https://b5g.jp/doc/whitepaper_en_2-0.pdf

Version 2.0 published on 13 March 2023
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Target KPIs for Beyond 5G.

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

1[E2E/general _— —/ 100[E2E]
Beyond 5G

Connection density

Latency(ms) (device/km?)

1[E2E/genere

efrestrial + Maritime
Aeronautical + Space

Reliability Area coverage

[~——  —\ Order of cm (and more)

Energy efficiency Sensing accuracy/resolution
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IExampIe of white paper : Warehousing and Logistics.

Current Situation and Challenges What is required for Beyond 5G

&

- Demographic Trends and Labor Shortage The future Industry with The Future Industry with Beyond 5G
. Sf_—]fety and security against increasing natural 4G/5G e Advanced AI/ML (indl. radio IF)
disasters o _ _ _o ¢ IoT o e Digital twin
. Stre_ngthenlng digitalization and innovation for %g ¢ Local communication e Full automation
SOCIE'{YS-O _ N = - = e s e Fast automated delivery
. Ensuring the sustainability of the global & ® Logistics DX e NTN/HAPS
environment the SDGs " e Drone
* Response to pandemlcs é The current Industry The Current Industry with Beyond 5G
% 2 4G/5G ® Partial automated driving, delivery and
o8

Future Vision * RFtag tracking
® Logistics IT ® Basic AI/ML (e.g. delivery scheduling)
.

. Fully optimized supply chain through Logistics Big data

DX and standardization (Simple and smooth LI
logistics) >
. Logistics structural reforms against Labor 4G/5G Beyond 5G
shortage (Labor friendly Logistics) Evolution of Capability
* Robust and sustainable Logistics Network Latency requirement is on the order of milliseconds
(realizing strong and flexible logistics) in the local network, and time synchronization is

required to support PTP (microseconds) as the
accuracy of the internal clock including the radio
section.
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Example of white paper : Automotive.

Towards Automotive Society in 2030 Era, Beyond 5G shall require
the integration of highly accurate sensing and communication, distributed Al

learning & inference, and ultra reliability

What is required for Beyond 5G

Automated Driving

Integrated sensing and communication, distributed Al
learning & inference, and quantum-cryptography-based
security are required to accelerate the implementation of

Safety Driving Assistance
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
automated driving

weather or in the event of a disaster.
I

) Applying 4G/5G Beyond 5G Era. " Applying 4G/5G Beyond 5G Era.

g ®Complement V2| cooperation by sensing c . ® Sensing and distributed Al learning &
= . Look-ah'ead ) (Sensing Fusion, Sensing capability) Lo o - vl Iiﬂap, E_EW inference (sensing accuracy at cm level)
m = information via cloud- . o = 3 downloading with OTA
2 Z DT ®Enhanced connectivity an-d avall_abl-lllty O S ol dc tivi #® Remote monitoring and remote driving
[a ) (ultra low latency, ultra high reliability, —5_ L mproved Lonnec wity {data speed at 50 Gbps, E2E latency at 1 ms,
2— .See:thrc_)ugh, AR/VR VLEO/HAPS) a DEZETE el e reliability at 10-6 or higher)

- Navigation < V2P communications

o Y

(@]

IS Present Industry Beyond 5G if applied 5 Present Industry Beyond 5G if applied

":',‘ > ®Data Volume: 50MB/Car #88% of new car sales are connected cars ‘S ®Autonomous Level-3 @ Cooperative automated driving Level-5
E g monthly @ Active utilization of V2V communication % § ®Expressway ®Data Volume: 5GB/Car monthly

w .5;::)8 data retrieval with e Lﬁ ®L3 Cars Sales: 70K/Year ®L3-5 Sales: 8Mil./Year (30% of new car)

4G/5G Beyond 5G 4G/5G . _Beyond 5G
Evolution of Capability

Evolution of Capability
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WAKUWAKU2030 Society and Beyond 5G.

Connecting every industry.
Social issues will follow.
Showing Beyond5G potential and activities is present issue.

I ~ =
t {
Industry 4.0
Industry 4.0 Manufacturing

Manufacturing @
& ; B ﬂa”"i&
T RERR
@ B3G '33.'3:" — (ﬁ;iﬁgﬁ/ﬁiﬁ) —

e B A -~

Health Care Tra t

Health Care Transport
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WAKUWAKU2030
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I Constructing Global relationship for 5G/Beyond 5G.
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2025 Expo Kansai

In 2025 exhibition and display of advanced research to the world as a “Beyond 5G ready showcase.”
Demonstrate and accelerate the early realization of Beyond 5G and global expansion

e Beyond 5G
BEE - K88 B IE B2HFEFER )
-;’gﬁm&}&?ﬂhﬂ 5 G/ 100HERTE SEHEEHERELS G108
I Vil 572 R[S m—
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/ e, DOREHNEEROELES [ VI \
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By Mo ] Tl >
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Beyond 5G ready >3—4—2X _
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Co-operation with global 6G group and association.

Hexa-X

Consortium
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IFormation and activities of Int’'| Committee.

Group Leader

Morio, TOYOSHIMA, Ph.D
Director General, NICT Network Research Center,

Hideyuki, IWATA, Ph.D
Autonomous S.V.P
The Telecommunications Technology Committee

lwao HOSAKO, Ph.D
High-frequency Director General, NICT Beyond 5G R&D Promotion
Unit
Yu, MIYAKE, Ph.D
KDDI Research Institute, Security Division Manager

Yuko, HANADO Ph.D
Space-time synchronization  Director General NICT Electromagnetic Standards
Research Center

Scalability

Security

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.



Scalability WG

B Advanced satellite systems will be integrated into Beyond 5G.

Satellite
*HTS
‘LEO

*HAPS
‘Wide area loT

5G tech penetrating
into NTN.

*Drastic cost cut of transmission.
High speed, ultra broadband and low latency.
-Advanced device.

-SDN/NFB
*Network slicing.
*Network orchestration.

y . case.
9€ computing ) -Smart city.
Smoothing combination of space and terrestrial. .-
-Mobility.
-Emergency.

Standardization

*3GPP/ETSI space and terrestrial standardization.
-Lifting up use case.

_ Iworld’2019/06/post-12259.php
Integrating 5g,
satellite*NTN.

Capturing new use

Copyright (C)  Beyond 5G Promotion Consortium. All rights reserved. 13



Scalability WG

*Global satellite broad band capacity will be strongly increased 2.9Tbps in 2019 to 26.5 Tbps in
2026.

GEO VHTS
. GEO High
Traditional 7 ‘( Base cost=$5/Mbps/month
GEO satellite ] Throughput
Satellite
GEO Small
Base cost=3$40/Mbps/month FleX HTS Base cost=$10-20/Mbps/month

Base cost=$350/Mbps/month

Phased array antennae
Beam hopping
New Multiple access

Low latency

: oeing ©Thales Alenia Space ©JAXA
Boeing 702X TAS Space Inspire Airbus OneSat Melco ETS-9

Base cost=$5/Mbps/month

Non-GEO

. OneWeb/O3b/m-Powers/Lightspeed/Starlink/Kuiper
Constellation

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved. 14



High-frequency WG activity plan for FY2022

B Forums, etc.
B Beyond 5G Consortium, International Committee, High Frequency WG
B Terahertz Systems Consortium, THz-6G-WG
m Terahertz Technology Forum, Information and Communication Division

m Academic societies, etc.
m [EICE Technical Committee on Microwave Photonics and Terahertz Photonic-Electronics
Technologies

m Others
m Beyond 5G R&D Promotion Project, Trustee Collaboration Meeting Special Interest Group-7

To create a large flow encompassing the above activities.

® Following the discussion of use cases in the THz-6G WG last year, the THz-6G WG will
conduct in-depth discussions of technical issues (device performance improvement,
assembly, packaging, subsystems, and systems).
B SIG-7 members are invited to participate in this activity.
m The results of the discussions will be disseminated internationally through
discussions in the High Frequency WG.

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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ISpace-Time Synchronization technology

Unmanned Unmanned —? H

forestry Factory or

Cnnncctcdl Car
Skycar

- Harbar port /1
z - J L + =

I3 oW Rk AE

Posting to remote

bl o
i <°

_ \q" Collaborativ
Spraying the 0

chemicals from a ‘*

single aerial drone M-

Al 2°

Q§ Stand alone / at stand alone mode)

. “ sublirbs
Mountains, Islands

Transport
\"{Point to Point)

Urban area

Fé.cto .
i Central urban area

Harbor

Density of nodes (devices)

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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Space-Time Synchronization technology WG

B Concept idea of a space-time synchronization platform

o =t
Base station (Master] _ L Coally il e
«Prime clocks (e} . o i &
= T
et .
.'-. (.1 e "l'-lh {? T'TE--E:T?HH: 9‘- E-
o OF ool L7 B
“W Bls{es;t:gnn..' = o W;?? i H
R W o

® We need a platform network that properly
incorporates multiple layers of time control
(rather than relying solely on GNSS).

® This platform will consist of basements that (Masi
supply time and location information
universally, edge servers closest to users,

. . Global/National
and_cuuperatwe mobile clocks on user [ Standard Time
devices.

HAoud Server
Center

Edge Server

Base Station
, Cloud

(Slave)

ore network.

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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NTT IOWN and Beyond 5G

Where we should go : B5G Vision (Proposal) ©) NTT

eMBB, URLLC, and mMTC with Cloud Agility, Elasticity, and Resiliency

I Resource-demanding computing
.

guaranteed bandwidth
Cloud & Edge & bounded latency

Computing

Infrastructure
for Data Center
Interconnection

X
Lightweight computing

Mobile
Packet

T

Cloudified _
RAN i

Copyright 2022 NTT CORPORATION

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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Autonomy WG

-Traditional network management should be re-defined as Beyond 5G requirement such as Al Ops,

data management and so on.

Governance

Business
alignment

Design&
development

Al OPs

Configuration

Monitoring&event

Abolishon

management
Configuration Incident Operation Security
management
Confirmation Trouble
management
Service desk
Release
management
Knowledge APL management
Capacity Al data
management management

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.




Autonomy WG
Scope of Autonomy WG will cover extended network management.

3GPP ETSI ZSM TM Forum JPN approach

TS 28.533
Reference 536/312/28.100 ZSM-009-2/3 1G1190
O

O

Configuration
Diff Mngt
Confirmation
Release
Knowledge
Monitoring
Incident

OO0O0O00O0O00O0
OO0O0O00O0O00O0

Problem
Service Desk

O

APL management
Capacity

Al Data management
Definition&Concept O

O
CHONOROROHONONORORORON®

O O OO

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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Security WG

-Comprehensive requirement for Beyond 5G security issue is under evaluation.

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 mechanism

Ultra low power consumption

Security mechanisms in hardware
Lightweight security architecture

Ultra security and resiliency

New security monitoring and defensing mechanisms
Resilience mechanism for attacks/failures

Privacy preserving mechanisms

Trustworthiness of different nodes and domains
Accounting, accountability, validation of delivered services

Autonomy

Trust mechanism without trusted parties

Scalability

Interoperable security mechanism between different networks/domains
Optimization of security mechanism among

Source : Beyond 5G Promotion Consortium

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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Security WG
-Quantum cryptography is one of the prioritized issue for Security WG.

Quantum computing deployment for Quantum cryptography (QKD) transmission.
Beyond 5G Anti/Post-quantum computing cryptography

algorithm development.

Ultra-speed, capacity and ultra low

latency communication. Development of high speed encryption algorithm.

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.



Autonomy WG

-Traditional network management should be re-defined as Beyond 5G requirement such as Al Ops,

data management and so on.

Governance

Business
alignment

Design&
development

Al OPs

Configuration

Monitoring&event

Abolishon

management

Configuration Incident Operation Security
management

Confirmation Trouble
management

Service desk

Release
management
Knowledge APL management
Capacity Al data
mangement management

Copyright (C) Beyond 5G Promotion Consortium. All rights reserved.
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Autonomy WG
Scope of Autonomy WG will cover extended network management.

3GPP ETSI ZSM TM Forum JPN approach

TS 28.533
Reference 536/312/28.100 ZSM-009-2/3 1G1190
O

O

Configuration
Diff Mngt
Confirmation
Release
Knowledge
Monitoring
Incident

OO0O0O00O0O00O0
OO0O0O00O0O00O0

Problem
Service Desk

O

APL management
Capacity

Al Data management
Definition&Concept O

O
CHONOROROHONONORORORON®

O O OO
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