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. Technical drivers and enablers (NEC)

Wireless and
optical

e mm/THz radio
¢ Radio network topology
e Spectrum sharing

e Radio resource
management

¢ Radio propagation

e Seamless connectivity
for TN-NTN

¢ Network sensing

Operation and
maintenance

¢ End-to-end network
control/management

e Autonomous network
operation

System
Security platform and
application

e Infrastructure e Distributed data
security processing platform

. (Edge-cloud, E2E-Qo0S
e Data Security for Apps, etc.)

e Security policy e Cyber Physical System

management platform (Digital twin,
Cloud robotics, etc.)




Technologies for  Technologies for

Technologies for Technologiesto  Technologiesto  Technologies for  Technologies to

native Al based Integr.ated mtegrated enhance the enhance the native enhance energy
. terrestrial and sensing and .. : . . .
communication . radio interface radio network trustworthiness efficiency
NTN communication

e New e User-centric ¢ Native
waveform, architecture trustworthin
modaulation, e Network Al ess
coding, and architecture
multiple
access

e THz
communicati
ons

architecture

e Ultra-massive
MiIMO

¢ In-band Full
Duplex
Technologies

¢ Integrated
super-
sidelink




. Technical drivers and enablers (Softbank)

Non-Terrestrial
Networks
technologies

Tera Hertz (THz) Advanced network
communications Technologies

e Space Division THz ¢ Al integrated RAN and Core
communications network

* Indoor coverage e Virtualized RAN and Core
e Transmission Technic network
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New radio
network
topology

e Advanced
technology
for spatially
distributed
network
including
distributed
antenna,
integrated
access and

backhaul ,
reflector,

and radio
over fiber

Coverage
extension
technology
including non-
terrestrial
networks

Technology for
gy Further
further broader
frequenc advancement of
9 . y massive MIMO
domain and .
and wireless
advancement of .
transmission
frequency .
. technologies
utilization

¢ low/mid &
high bands
including
THz

Extension of
Ultra Reliable

and Low Latency Multifunctional

. wireless
Communications ..
(URLLC) and communication
industrial SRS
networks

Utilization of Al
technology in all
areas

Integration of
various wireless
technologies

Network
architecture
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. Technical drivers and enablers (Ericsson Japan)

Network-
compute
fabric

Limitless Trustworthy Cognitive
connectivity systems Network
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6G will leap forward from connected people, connection things, to connected intelligence. Al
and sensing will become two new 6G usage scenarios beyond more advanced connectivity in 6G.
Hence, 6G features networked sensing and distributed machine learning, where data centers
become neural centers with machine learning spread over the entire network. With those new
features, 6G will eventually become a distributed neural network with communication links to
fuse cyber, biological and physical world.
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T %2  6G/Beyond 5G network will provide intelligent, limitless and trusted communication, as an -7 7T —2avEREE T BT Ty b 74— LICDWT  B5GIE,
V% enabler of an efficient, human-friendly, and sustainable society FIZIEDEE, BeR BEEOT—XUBT 7y b7+ —L% #BH#L
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« 6G will leap forward from connected people, connection
things, to connected intelligence.

« AI and sensing will become two new 6G usage scenarios
beyond more advanced connectivity in 6G. Hence, 6G
features networked sensing and distributed machine learning,
where data centers become neural centers with machine
learning spread over the entire network.

« With those new features, 6G will eventually become a
distributed neural network with communication links to fuse
cyber, biological and physical world
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« “6G/Beyond 5G network will provide intelligent, limitless and trusted
communication, as an enabler of an efficient, human-friendly, and
sustainable society”.
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« Wireless and optical

« mm/THz radio
Radio network topology
s Spectrum sharing
Radio resource management

AA—7FQ
EREIAY FT7—2
(ZFRTE

« Radio propagation
Seamless connectivity for TN-NTN

¢ Network sensing

« Operation and maintenance
End-to-end network control/management
« Autonomous network operation

« Security

Infrastructure security
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Iy .7
7)ETERERL
Ex=ELA1 V7
Z 2SR

e Data Security
Security policy management

- System platform and application
Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.)
Cyber Physical System platform (Digital twin, Cloud robotics, etc.)




(m. KDDItRtE

e (F—V2I(BEEsEiUIa@ED) Beyond 5G AT AZILS
BU. Beyond 5GZ X7 L. ZUTEIE
BELAR. TNZHBER.

L\T:T:“(:tb“

VDD, AIZERIDTEVOhEIEER T

REUTIKEZZE

;'ﬂ;@ EREOBFENRZ2EHTUT

u;b%thb’)éﬁb‘ﬂ’im&’ﬁl
?M‘%ESZ (BfT) (CITRETERULN,

« ZEFRORBICTIDIEMRILES AT MERHIENBERDIRMIERZTE

BIRDI\EL TEEDIH FIT.

e 7, ROA—-ELTIE. 5 GDRED
g0) t@%zﬁ@éb‘

L/7I_L_D Bey
Jcs. ﬁﬁﬁ

ZZIBREET B(FIOH

U\@*%EB?B%THCEUbIT_EO)(Zb"C(até:“57)‘o

<0 (OO

*%ESZOD@JBM\E'C(&EL\D\ (7—Y 1 (CHECHK

ond 5GTFER7ILALSMETYNTERINELLRONS

1 DEUTERERRE T BNV ETHER

FHRENTE RV,



ERPUNE ARV

26

Outline proposal for chapter 5:

5. Technology Trends and Enablers

5.1 Observations of technology trends towards Beyond-5G
5.2 Technologies for native Al based communication

5.3 Technologies for Integrated terrestrial and NTN

5.4 Technologies for integrated sensing and communication
5.5 Technologies to enhance the radio interface

5.5.1 New waveform, modulation, coding, and multiple access
5.5.2 THz communications

5.5.3 Ultra-massive MIMO

5.5.4 In-band Full Duplex Technologies

5.5.5 Integrated super-sidelink

5.6 Technologies to enhance the radio network

5.5.1 User-centric architecture

5.5.2 Network Al architecture

5.7 Technologies for native trustworthiness

5.7.1 Native trustworthiness architecture

5. 8Techno|og|es to enhance energy efficiency
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« 5. Technology trends
« 5.1 Observations of technology trends toward B5G

« 5.2 Technical drivers and enablers

« 5.2.y Non-Terrestrial Networks technologies
« 5.2.y.z HAPS

« 5.2.y Tera-Hertz (THz) communications
« 5.2.y.z Space Division THz communications

+ 5.2.y.z Indoor coverage fEZE LA NMIRDTIH . BIREADI AR
» 5.2.y.z Transmission Technics PWPSDHIGAD hocOBRRZZRBUIENS
« 5.2.y Advanced network Technologies F-I-FaSERMUTIKIET, JOBRIERT

- 5.2.y.z Al-integrated RAN and Core network %\5\6@&%2&?:0 N
« 5.2.y.z Virtualized RAN and Core network B F—D—-RERTRIEIE/FALUTDIE
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« 5.1.1 Market trends
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« 5. Technology trends
« 5.1 Observations of technology trends toward B5G

« 5.2 Technical drivers and enablers

« 5.2.1 New radio network topology (advanced technology for spatially distributed network including
distributed antenna, integrated access and backhaul, reflector, and radio over fiber)

5.2.2 Coverage extension technology includingnon-terrestrial networks

5.2.3 Technology for further broader frequency domain and advancement of frequency utilization
(low/mid & high bands including THz)

5.2.4 Further advancement of massive MIMO and wireless transmission technologies

5.2.5 Extension of Ultra-Reliable and Low Latency Communications (URLLC) and industrial
networks

5.2.6 Multifunctional wireless communication systems
5.2.7 Utilization of Al technology in all areas

5.2.8 Integration of various wireless technologies

« 5.2.9 Network architecture
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5.1.4 Technical aspect of radio spectrum [/ 7]

VISION {EEIEIRERE
HEEE
5.1.3 (& VISION &3
HERCEEREE

5.2 Technical drivers and enablers [NEC, HWJ, SB, F], DCM, SCJ, ERJ, (I535)]
5.2.1 Wireless and optical ]
5.2.2 Network coverage extension

~IEBZEFEHSHSWIIEPATIEBETES MR~
5.2.3 Network architecture

~EIEICRE R Y M-I b BREN 3 B@IE ]~ IREIA. 51 . FHREEHIT
5.2.4 Energy efficiency enhancement T 3THBORSLEENBAYE-
~BIEHEED ~ SEBEX TR
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~IEENSDOBRIFEIRREBRZS FHE1E]~
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5.2 Technical drivers and enablers
5.2.1 Wireless and optical

¢ Wireless and optical

- mm/THz radio [NEC]

- Radio network topology [NEC]

- Spectrum sharing [NEC]

- Radio resource management [NEC]
- Radio propagation [NEC]

- Network sensing [NEC]

¢ Technologies for integrated sensing and communication [HW]]

¢ Technologies to enhance the radio interface [HW]]
- New waveform, modulation, coding, and multiple access [HW]]
- THz communications [HW]]
- Ultra-massive MIMO [HWJ]
- In-band Full Duplex Technologies [HWI]
- Integrated super-sidelink [HW]]
¢ Tera Hertz (THz) communications [SB]
- Space Division THz communications [SB]
- Indoor coverage [SB]
- Transmission Technics [SB]

e 6G RN BREKEIVKE &FINVYBEAIRI- > T . )\yFU-L AL [F]]

o RIHACIGBERM [FI]

e New radio network topology (advanced technology for spatially distributed network
including distributed antenna, integrated access and backhaul, reflector, and radio over
fiber) [DCM]

e Technology for further broader frequency domain and advancement of frequency
utilization (low/mid & high bands including THz [DCM]

e Further advancement of massive MIMO and wireless transmission technologies [DCM]

¢ Extension of Ultra Reliable and Low Latency Communications (URLLC) and industrial
networks [DCM]

¢ Multifunctional wireless communication systems [DCM]

¢ Integration of various wireless technologies [DCM]|



5.2.2 Network coverage extension
~EBEFEHSHS5WHIEM CIBISTES LRI~

e Seamless connectivity for TN-NTN [NEC]

¢ Technologies for Integrated terrestrial and NTN [HWJ]

¢ Non-Terrestrial Networks technologies [SB]
- HAPS [SB]
¢ Coverage extension technology including non-terrestrial networks [DCM]
o it FE NTN (Non-Terrestrial Network) DEEFRISIEHNMRUNIFIRIT(ET1$%4f1 [SCI]
o JE-EBRREBEZRAVE NTN OEE - KE={bHkdiT [SCI]
e NTN (&3 IoST(Internet of Space Things)é Al Ty E 1-F4 > A8l [SCI]
¢ Limitless connectivity [ERJ]
5.2.3 Network architecture
~ENE(CRIBERRY M) — I BEREN S BT~
» Operation and maintenance [NEC]

- End-to-end network control/management [NEC]
- Autonomous network operation [NEC]
 Technologies to enhance the radio network [HW]]
- User-centric architecture [HWJ]
- Network AI architecture [HW]]
» Advanced network Technologies [SB]
- Al integrated RAN and Core network [SB]
- Virtualized RAN and Core network [SB]
RYND=JA>IST7—FT0Fv T4A7HVT =23 AR [F]]
IVR-IVREERYNI-T [F]]
FEREIRRY NI NROS [FI]
F=AEY Ny Ry RI—-F2 [FI]
Utilization of Al technology in all areas [DCM]
e Network architecture [DCM]
e Cognitive Network [ERJ]
5.2.4 Energy efficiency enhancement
~BEHEEND~
e Technologies to enhance energy efficiency [HWI]

5.2.4 Security, resilience and trustworthiness
~EENSORFEIRRENBRZS - EHE]l~
e Security [NEC]
- Infrastructure security [NEC]
- Data Security [NEC]
- Security policy management [NEC]

e Technologies for native trustworthiness [HWJ]
- Native trustworthiness architecture [HWJ]
o Trustworthy systems [ERJ]



5.2.5 System platform and application
¢ System platform and application [NEC]
- Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.) [NEC]
- Cyber Physical System platform (Digital twin, Cloud robotics, etc.) [NEC]
¢ Technologies for native Al based communication [HWJ]

¢ Network-compute fabric [ERJ]
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5.2 Technical drivers and enablers
5.2.1 Wireless and optical

¢ Wireless and optical
- mm/THz radio [NEC]
- Radio network topology [NEC]
- Spectrum sharing [NEC]
- Radio resource management [NEC]
- Radio propagation [NEC]
- Network sensing [NEC]
¢ Technologies for integrated sensing and communication [HW]]
¢ Technologies to enhance the radio interface [HW]]
- New waveform, modulation, coding, and multiple access [HW]]
- THz communications [HW]]
- Ultra-massive MIMO [HW]]
- In-band Full Duplex Technologies [HWI]
- Integrated super-sidelink [HWI]
-Reconfigurable Intelligent Surface [ZTEJ]

¢ Tera Hertz (THz) communications [SB]

- Space Division THz communications [SB]
- Indoor coverage [SB]
- Transmission Technics [SB]

e 6G RN BREIKEIVE & T INVYBEAINMI- 22T, )\yF)-L 1L [F]]

o XIHACIGBERM [FI]

e New radio network topology (advanced technology for spatially distributed network
including distributed antenna, integrated access and backhaul, reflector, and radio over
fiber) [DCM]

e Technology for further broader frequency domain and advancement of frequency
utilization (low/mid & high bands including THz [DCM]

¢ Further advancement of massive MIMO and wireless transmission technologies [DCM ]

¢ Extension of Ultra Reliable and Low Latency Communications (URLLC) and industrial
networks [DCM]

¢ Multifunctional wireless communication systems [DCM]|

¢ Integration of various wireless technologies [DCM ]|



5.2.2 Network coverage extension
~EBEFEHHSWBIGF CIBIE T ISR~

e Seamless connectivity for TN-NTN [NEC]

¢ Technologies for Integrated terrestrial and NTN [HW]]

¢ Non-Terrestrial Networks technologies [SB]
- HAPS [SB]
¢ Coverage extension technology including non-terrestrial networks [DCM]
o it F& NTN (Non-Terrestrial Network) OEBEFRIEIEGESAURIINFIRITET(dl [SCI]
o Jt-BERISIBEZAVC NTN OFE - KE£/LHAT [SCI]
e NTN (C&3 IoST(Internet of Space Things)é Al Ty E 1-F4 > 4B tT [SCI]
¢ Limitless connectivity [ERJ]
5.2.3 Network architecture
~ENE(CRBERRY M) — I BRSNS BT~
» Operation and maintenance [NEC]

- End-to-end network control/management [NEC]
- Autonomous network operation [NEC]
« Technologies to enhance the radio network [HW]]
- User-centric architecture [HW]]
- Network Al architecture [HWJ]
» Advanced network Technologies [SB]
- Al integrated RAN and Core network [SB]
- Virtualized RAN and Core network [SB]
RYND=JA>IZT7—FT0Fv T4RA7TVT =23 ARIEME [F]]
IVR-IVRERRYND-T [F]]
FRRER Y NI-I RO [FI]
F=AEY Ny Ry NI—F2 [FI]
Utilization of Al technology in all areas [DCM]
e Network architecture [DCM]
¢ Cognitive Network [ERJ]
5.2.4 Energy efficiency enhancement
~EB{EHEE N~
¢ Technologies to enhance energy efficiency [HW]]
5.2.4 Security, resilience and trustworthiness
~EENSOBEHEIRRLTBRZ S-SRt~
e Security [NEC]
- Infrastructure security [NEC]
- Data Security [NEC]
- Security policy management [NEC]

e Technologies for native trustworthiness [HW]]
- Native trustworthiness architecture [HWJ]
e Trustworthy systems [ER]]



5.2.5 System platform and application
¢ System platform and application [NEC]
- Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.) [NEC]
- Cyber Physical System platform (Digital twin, Cloud robotics, etc.) [NEC]
¢ Technologies for native AI based communication [HWI]

¢ Network-compute fabric [ERJ]
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5.2 Technical drivers and enablers
5.2.1 Wireless and optical

¢ Wireless and optical

- mm/THz radio [NEC]

- Radio network topology [NEC]

- Spectrum sharing [NEC]

- Radio resource management [NEC]
- Radio propagation [NEC]

- Network sensing [NEC]

¢ Technologies for integrated sensing and communication [HW]]

¢ Technologies to enhance the radio interface [HW]]
- New waveform, modulation, coding, and multiple access [HW]]
- THz communications [HW]]
- Ultra-massive MIMO [HW]]
- In-band Full Duplex Technologies [HWI]
- Integrated super-sidelink [HWI]
¢ Tera Hertz (THz) communications [SB]
- Space Division THz communications [SB]
- Indoor coverage [SB]
- Transmission Technics [SB]

o 6G MIRILIT BEIRIVE &FINVYBEAIG -T2, )\wvF)-L 16 [FI]

o RIHACIGBERM [FI]

e New radio network topology (advanced technology for spatially distributed network
including distributed antenna, integrated access and backhaul, reflector, and radio over
fiber) [DCM]

e Technology for further broader frequency domain and advancement of frequency
utilization (low/mid & high bands including THz [DCM]

e Further advancement of massive MIMO and wireless transmission technologies [DCM ]

e Extension of Ultra Reliable and Low Latency Communications (URLLC) and industrial



networks [DCM]
¢ Multifunctional wireless communication systems [DCM]
¢ Integration of various wireless technologies [DCM]
» Evolved Air Interface design [Nokia]
- AI Native Air interface [Nokia]
- Extremely Scalable MIMO [Nokia]
e Novel Spectrum use [Nokia]

- Spectrum Sharing [Nokia]
- Sub-THz Access [Nokia]
- Sub-THz Access [Nokia]

e Network as a Sensor [Nokia]

- Joint Communications and Sensing — IIOT [Nokia]

- Joint Communications and Sensing — CSP [Nokia]

5.2.2 Network coverage extension
~EBEFEHSHS5WHIEM CIBETES LRI~

e Seamless connectivity for TN-NTN [NEC]

¢ Technologies for Integrated terrestrial and NTN [HW]J]

¢ Non-Terrestrial Networks technologies [SB]
- HAPS [SB]
¢ Coverage extension technology including non-terrestrial networks [DCM]
o it FE NTN (Non-Terrestrial Network) DE@EARESIERSAUNIFIRIT(ET1 24l [SCI]
o Jt-BERISIBEZAVC NTN OEE - KE£/bHAT [SCI]
e NTN (&3 IoST(Internet of Space Things)é Al Ty E 1-F4 > 38K [SCI]
¢ Limitless connectivity [ERJ]
e Extreme Connectivity [Nokia]

- Non-Terrestrial Networks Integration [Nokia]
- Sub-Networks [Nokia]




5.2.3 Network architecture
~BEIE(CERERRY ND—Ih BRI BEIE]l~
» Operation and maintenance [NEC]

- End-to-end network control/management [NEC]
- Autonomous network operation [NEC]
« Technologies to enhance the radio network [HW]]
- User-centric architecture [HWJ]
- Network Al architecture [HW]]
» Advanced network Technologies [SB]
- Al integrated RAN and Core network [SB]
- Virtualized RAN and Core network [SB]
RYND=J4>IZT7—FT0Fv T4A7TVT =232 ARIEME [F]]
IVR-IVRERRYND-T [F]]
FEHRERyNI-I RO [FI]
F=AEY Ny Ry NI—F2 [FI]
Utilization of Al technology in all areas [DCM]
e Network architecture [DCM]
¢ Cognitive Network [ERJ]
e Architecture [Nokia]
- Cloud Micro Services Architecture [Nokia]

- RAN-Core Convergence [Nokia]
- Distributed MIMO/Cell Free [Nokia]
- Data Management / cognitive network functions [Nokia]




5.2.4 Energy efficiency enhancement
~RRIEEEE S ~
e Technologies to enhance energy efficiency [HWI]

5.2.4 Security, resilience and trustworthiness
~EENSOBEHEIRRLTBRZ S-SRt~
e Security [NEC]
- Infrastructure security [NEC]
- Data Security [NEC]
- Security policy management [NEC]

e Technologies for native trustworthiness [HW]]
- Native trustworthiness architecture [HWJ]

¢ Trustworthy systems [ER]]

e Security and Trust [Nokia]

- Zero Trust Security [Nokia]

- Quantum Safe Cryptography [Nokia]

- Homomorphic Encryption [Nokia]

- Automated Software Verification [Nokia]

5.2.5 System platform and application
¢ System platform and application [NEC]
- Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.) [NEC]

- Cyber Physical System platform (Digital twin, Cloud robotics, etc.) [NEC]
¢ Technologies for native Al based communication [HWI]
¢ Network-compute fabric [ERJ]
e Network Automation [Nokia]

- Zero Touch Networks [Nokia]

- Resilient Networks [Nokia]

e Smart Devices [Nokia]

- Disaggregated Consumer devices [Nokia]

- Zero-Energy devices [Nokia]




Nokia

5.2.1 Evolved Air Interface design
e Al Native Air interface
e Extremely Scalable MIMO

5.2.2 Novel Spectrum use
e Spectrum Sharing
e Sub-THz Access
e Sub-THz Integrated Backhaul

5.2.3 Network as a Sensor
* Joint Communications and Sensing — lIOT
* Joint Communications and Sensing — CSP

5.2.4 Extreme Connectivity
* Non-Terrestrial Networks Integration
e Sub-Networks

5.2.5 Architecture
* Cloud Micro Services Architecture
RAN-Core Convergence
Distributed MIMO/Cell Free
» Data Management / cognitive network functions

5.2.6 Network Automation
e Zero Touch Networks
* Resilient Networks

5.2.7 Security and Trust

* Zero Trust Security
Quantum Safe Cryptography
 Homomorphic Encryption
Automated Software Verification

5.2.8 Smart Devices
* Disaggregated Consumer devices
e Zero-Energy devices



w. SEORTI1-)

ey FRERR ()

BAEDNHES (Eoa e e oS R BH 10 4 NEH 1585— 188
ST e 2030FHARETT—I3avT BH 10 2 NEH 1585— 1808
BH 10 4 NEH 15K5—18FD—EB*
FitEZEIE BH 10 4 NEH 158F—18KFD—3B*

N (%) BEDRaLEERIE
— 9 RFTCORMETFTTE —

F4OEAEIBES : 7A27HCN) 15:00-18:00 (F5EETavE2m/s 5 B2 aape) («<&KH)

26 6 MIEDAAEZEIT Qososmarsty-s2w) @ 88 3H(CKN) 15:00-18:00 @rogwass#s43)
ES5EHEAENRE : 8H24H(CN) 15:00-18:00 (57 S /E£H1/55 6 ERAIFEY SRR
£ 8EIESAAEZEIT QozoEamstn-ssw) ¢ 98H14H(CN)  15:00-18:00

E6MAZENHIE : 9H28H(CN) 15:00-18:00 (59 @S/l 7 ERAMIEEY SRR



	00 議事次第
	Beyond 5G 推進コンソーシアム　�企画・戦略委員会��白書分科会（第４回）�ビジョン作業班／技術作業班（第５回）�合同会合
	議事次第

	01 B5G白書分科会第3回 議事要旨_rev3
	02 ビジョン作業班（目次案_執筆の分担案r6）
	白書の目次案について
	白書目次（原案）
	白書目次の改定案
	　プレゼンテーション資料のまとめ方（例）
	【参考】 Beyond 5G/6Gの要求条件案
	今後の進め方
	スライド番号 7
	（参考）白書策定のスケジュール

	03 第４回技術作業班議事要旨rev2
	04-1 技術作業班（技術分科会目次案検討資料）_rev1
	04-2 技術作業班の進め方について
	B5Gコンソーシアム�白書分科会�技術作業班資料
	1. スケジュール(マイルストーン)[案]
	2. 目次(項目)案
	2. 目次(項目)案
	3. 今後の審議事項(案)
	4. 今後の会合日程(案)

	04-3 技術作業班（ToC案）
	04-4 技術作業班（ToC案-ZTE）
	5. Technology trends
	5.1 Observations of technology trends towards Beyond 5G
	5.1.1 Market trends [FJ]
	5.1.2 Deployment aspect [FJ]
	[5.1.3 Communication traffic trends] [FJ] ←※
	5.1.4 Technical aspect of radio spectrum [FJ]

	5.2 Technical drivers and enablers [NEC, HWJ, SB, FJ, DCM, SCJ, ERJ, (政策懇)]
	5.2.1 Wireless and optical
	5.2.2 Network coverage extension
	~陸海空宇宙あらゆる場所で通信できる「拡張性」~
	5.2.3　 Network architecture
	~即座に最適なネットワークが構築される「自律性」~
	5.2.4　 Energy efficiency enhancement
	~超低消費電力~
	5.2.4　 Security, resilience and trustworthiness
	~障害からの瞬時復旧など「超安全・信頼性」~
	5.2.5 System platform and application

	5.2 Technical drivers and enablers
	5.2.1 Wireless and optical
	• Wireless and optical
	- mm/THz radio [NEC]
	- Radio network topology [NEC]
	- Spectrum sharing [NEC]
	- Radio resource management [NEC]
	- Radio propagation [NEC]
	- Network sensing [NEC]

	• Technologies for integrated sensing and communication [HWJ]
	• Technologies to enhance the radio interface [HWJ]
	- New waveform, modulation, coding, and multiple access [HWJ]
	- THz communications [HWJ]
	- Ultra-massive MIMO [HWJ]
	- In-band Full Duplex Technologies [HWJ]
	- Integrated super-sidelink [HWJ]
	-Reconfigurable Intelligent Surface  [ZTEJ]

	• Tera Hertz (THz) communications [SB]
	- Space Division THz communications [SB]
	- Indoor coverage [SB]
	- Transmission Technics [SB]

	• 6G 無線技術 高周波ミリ波＆テラヘルツ通信測位・センシング、バッテリーレス化 [FJ]
	• 次世代光通信技術 [FJ]
	• New radio network topology (advanced technology for spatially distributed network including distributed antenna, integrated access and backhaul, reflector, and radio over fiber) [DCM]
	• Technology for further broader frequency domain and advancement of frequency utilization (low/mid & high bands including THz [DCM]
	• Further advancement of massive MIMO and wireless transmission technologies [DCM]
	• Extension of Ultra Reliable and Low Latency Communications (URLLC) and industrial networks [DCM]
	• Multifunctional wireless communication systems [DCM]
	• Integration of various wireless technologies [DCM]

	5.2.2 Network coverage extension
	~陸海空宇宙あらゆる場所で通信できる「拡張性」~
	• Seamless connectivity for TN-NTN [NEC]
	• Technologies for Integrated terrestrial and NTN [HWJ]
	• Non-Terrestrial Networks technologies [SB]
	- HAPS [SB]

	• Coverage extension technology including non-terrestrial networks [DCM]
	• 地上とNTN（Non-Terrestrial Network）の最適経路接続及びマルチコネクティビティ技術 [SCJ]
	• 光・電波融合通信を用いたNTNの高速・大容量化技術 [SCJ]
	• NTNによるIoST(Internet of Space Things)とAIエッジコンピュ-ティング処理技術 [SCJ]
	• Limitless connectivity [ERJ]

	5.2.3　Network architecture
	~即座に最適なネットワークが構築される「自律性」~
	• Operation and maintenance [NEC]
	- End-to-end network control/management [NEC]
	- Autonomous network operation [NEC]


	• Technologies to enhance the radio network [HWJ]
	- User-centric architecture [HWJ]
	- Network AI architecture [HWJ]
	• Advanced network Technologies [SB]
	- AI integrated RAN and Core network [SB]
	- Virtualized RAN and Core network [SB]
	• ネットワークインフラアーキテクチャ ディスアグリゲーション、仮想化 [FJ]
	• エンド・エンド自律ネットワーク [FJ]
	• 柔軟な無線ネットワークトポロジ [FJ]
	• データセントリックネットワーキング [FJ]
	• Utilization of AI technology in all areas [DCM]
	• Network architecture [DCM]
	• Cognitive Network [ERJ]

	5.2.4 Energy efficiency enhancement
	~超低消費電力~
	• Technologies to enhance energy efficiency [HWJ]

	5.2.4 Security, resilience and trustworthiness
	~障害からの瞬時復旧など「超安全・信頼性」~
	• Security [NEC]
	- Infrastructure security [NEC]
	- Data Security [NEC]
	- Security policy management [NEC]

	• Technologies for native trustworthiness [HWJ]
	- Native trustworthiness architecture [HWJ]

	• Trustworthy systems [ERJ]

	5.2.5 System platform and application
	• System platform and application [NEC]
	- Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.) [NEC]
	- Cyber Physical System platform (Digital twin, Cloud robotics, etc.) [NEC]

	• Technologies for native AI based communication [HWJ]
	• Network-compute fabric [ERJ]




	04-5-1 技術作業班（ToC案-Nokia）
	5. Technology trends
	5.1 Observations of technology trends towards Beyond 5G
	5.1.1 Market trends [FJ]
	5.1.2 Deployment aspect [FJ]
	[5.1.3 Communication traffic trends] [FJ] ←※
	5.1.4 Technical aspect of radio spectrum [FJ]

	5.2 Technical drivers and enablers [NEC, HWJ, SB, FJ, DCM, SCJ, ERJ, (政策懇)]
	5.2.1 Wireless and optical
	5.2.2 Network coverage extension
	~陸海空宇宙あらゆる場所で通信できる「拡張性」~
	5.2.3　 Network architecture
	~即座に最適なネットワークが構築される「自律性」~
	5.2.4　 Energy efficiency enhancement
	~超低消費電力~
	5.2.4　 Security, resilience and trustworthiness
	~障害からの瞬時復旧など「超安全・信頼性」~
	5.2.5 System platform and application

	5.2 Technical drivers and enablers
	5.2.1 Wireless and optical
	• Wireless and optical
	- mm/THz radio [NEC]
	- Radio network topology [NEC]
	- Spectrum sharing [NEC]
	- Radio resource management [NEC]
	- Radio propagation [NEC]
	- Network sensing [NEC]

	• Technologies for integrated sensing and communication [HWJ]
	• Technologies to enhance the radio interface [HWJ]
	- New waveform, modulation, coding, and multiple access [HWJ]
	- THz communications [HWJ]
	- Ultra-massive MIMO [HWJ]
	- In-band Full Duplex Technologies [HWJ]
	- Integrated super-sidelink [HWJ]

	• Tera Hertz (THz) communications [SB]
	- Space Division THz communications [SB]
	- Indoor coverage [SB]
	- Transmission Technics [SB]

	• 6G 無線技術 高周波ミリ波＆テラヘルツ通信測位・センシング、バッテリーレス化 [FJ]
	• 次世代光通信技術 [FJ]
	• New radio network topology (advanced technology for spatially distributed network including distributed antenna, integrated access and backhaul, reflector, and radio over fiber) [DCM]
	• Technology for further broader frequency domain and advancement of frequency utilization (low/mid & high bands including THz [DCM]
	• Further advancement of massive MIMO and wireless transmission technologies [DCM]
	• Extension of Ultra Reliable and Low Latency Communications (URLLC) and industrial networks [DCM]
	• Multifunctional wireless communication systems [DCM]
	• Integration of various wireless technologies [DCM]
	• Evolved Air Interface design [Nokia]
	- AI Native Air interface [Nokia]
	- Extremely Scalable MIMO [Nokia]

	• Novel Spectrum use [Nokia]
	- Spectrum Sharing [Nokia]
	- Sub-THz Access [Nokia]
	- Sub-THz Access [Nokia]

	• Network as a Sensor [Nokia]
	- Joint Communications and Sensing – IIOT [Nokia]
	- Joint Communications and Sensing – CSP [Nokia]


	5.2.2 Network coverage extension
	~陸海空宇宙あらゆる場所で通信できる「拡張性」~
	• Seamless connectivity for TN-NTN [NEC]
	• Technologies for Integrated terrestrial and NTN [HWJ]
	• Non-Terrestrial Networks technologies [SB]
	- HAPS [SB]

	• Coverage extension technology including non-terrestrial networks [DCM]
	• 地上とNTN（Non-Terrestrial Network）の最適経路接続及びマルチコネクティビティ技術 [SCJ]
	• 光・電波融合通信を用いたNTNの高速・大容量化技術 [SCJ]
	• NTNによるIoST(Internet of Space Things)とAIエッジコンピュ-ティング処理技術 [SCJ]
	• Limitless connectivity [ERJ]
	• Extreme Connectivity [Nokia]
	- Non-Terrestrial Networks Integration [Nokia]
	- Sub-Networks [Nokia]


	5.2.3　Network architecture
	~即座に最適なネットワークが構築される「自律性」~
	• Operation and maintenance [NEC]
	- End-to-end network control/management [NEC]
	- Autonomous network operation [NEC]


	• Technologies to enhance the radio network [HWJ]
	- User-centric architecture [HWJ]
	- Network AI architecture [HWJ]
	• Advanced network Technologies [SB]
	- AI integrated RAN and Core network [SB]
	- Virtualized RAN and Core network [SB]
	• ネットワークインフラアーキテクチャ ディスアグリゲーション、仮想化 [FJ]
	• エンド・エンド自律ネットワーク [FJ]
	• 柔軟な無線ネットワークトポロジ [FJ]
	• データセントリックネットワーキング [FJ]
	• Utilization of AI technology in all areas [DCM]
	• Network architecture [DCM]
	• Cognitive Network [ERJ]
	• Architecture [Nokia]
	- Cloud Micro Services Architecture [Nokia]
	- RAN-Core Convergence [Nokia]
	- Distributed MIMO/Cell Free [Nokia]
	- Data Management / cognitive network functions [Nokia]


	5.2.4 Energy efficiency enhancement
	~超低消費電力~
	• Technologies to enhance energy efficiency [HWJ]

	5.2.4 Security, resilience and trustworthiness
	~障害からの瞬時復旧など「超安全・信頼性」~
	• Security [NEC]
	- Infrastructure security [NEC]
	- Data Security [NEC]
	- Security policy management [NEC]

	• Technologies for native trustworthiness [HWJ]
	- Native trustworthiness architecture [HWJ]

	• Trustworthy systems [ERJ]
	• Security and Trust [Nokia]
	- Zero Trust Security [Nokia]
	- Quantum Safe Cryptography [Nokia]
	- Homomorphic Encryption [Nokia]
	- Automated Software Verification [Nokia]


	5.2.5 System platform and application
	• System platform and application [NEC]
	- Distributed data processing platform (Edge-cloud, E2E-QoS for Apps, etc.) [NEC]
	- Cyber Physical System platform (Digital twin, Cloud robotics, etc.) [NEC]

	• Technologies for native AI based communication [HWJ]
	• Network-compute fabric [ERJ]
	• Network Automation [Nokia]
	- Zero Touch Networks [Nokia]
	- Resilient Networks [Nokia]

	• Smart Devices [Nokia]
	- Disaggregated Consumer devices [Nokia]
	- Zero-Energy devices [Nokia]





	04-5-2 技術作業班（Template of ToC案-Nokia）
	Nokia

	05 今後のスケジュール
	今後のスケジュール




