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ITU-APT Foundation of India

6G Activities of interest around the World (Std & Pre-Std)
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Hexa-X Project
* Launched in January 2021. A project to conduct research and development on 6G over the next two
years and a half.
+ A total of 25 companies and universities participated, including Nokia and Ericsson, and others.
5G Infrastructure Association (5G 1A)
+ The organization represents the private side of the S5GPPP, a research program that is part of
Horizon 2020.
+ European ICT businesses, including Nokia and Ericsson, participated.
6G Innovation Centre (6G IC)
+ Established by the University of Surrey in November 2020. Conducting research focused on
advanced telecommunications engineering that integrates the physical and virtual worlds. More than
70 companies and universities are participating.

United States

Next G Alliance
In October 2020, the Next G Alliance was launched, led by the North American
industry (Alliance for Telecommunications Industry Solutions, ATIS for short).
Corporations, including Intel and Cisco, are participating. Created a Next G Roadmap
and promoting discussions on standardization for 6G realization.

Platforms for Advanced Wireless Research (PAWR)
An advanced wireless communications research platform (testbed) built by the
National Science Foundation (NSF) in four cities. About 30 companies, including Intel
and Qualcomm, participated in the construction.

6G Flagship Project
+ A project on 6G R&D led by the University of Oulu (with cooperation from Nokia
and others). A plan to invest approximately 250 million euros (approximately 33
billion yen) over eight years from 2019 through 2026.
+ The white paper Key Drivers and Research Challenges for 6G Ubiquitous Wireless
Intelligence was released in September 2019. White papers on all 12 areas,
including elemental technologies and use cases, were issued in June 2020.

Ministry of Science and ICT (MSIT)

Issued the 6G R&D Promotion Strategy in August 2020. Invested 200 billion
won (approximately 20 billion yen) in core technology development over five
years. Also provided companies and research institutions with a package of
funding and strategies to secure standard patents.

6GKom Project Ministry of Industry and Information Technology (MIIT)
+ The first project in Germany, funded by the Federal Ministry of + InJanuary 2020, MIIT announced that IMT-2020, the main driver of 5G in China, was expanded to IMT-
Education and Research of Germany (October 2019 through 2030 and that research on next-generation standards was on the way.
September 2023). The design of the hardware infrastructure for 6G Ministry of Science and Technology (MoST)
is underway. * In November 2019, MoST announced the start of 6G R&D. At the same time, two organizations were
+ The Fraunhofer IZM Institute took the lead, and several universities established: A govemmental organization to be responsible for promoting 6G research and a technical
participated. organization consisting of 37 universities, research institutes, and companies.
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ITU and 3GPP Standardization Beyond 5G ﬁ_ngﬁ,

» In the ITU (International Telecommunication Union), international standardization of IMT-2030 (Beyond 5G)
Is ongoing.

» 3GPP’s technical specifications will be proposed to the ITU.

» Itis necessary for advancing R&D (Beyond 5G elemental technologies, etc.) and reflecting the results into
international standardization process.

under discussion
(schedule)

2022 2023 2024 2025 2026 2027 2028 2029 2030
WRC-23 WRC-27
A (EXPO 2025 Osakh, A
Kansai, Japan)

by June 2022 by June 2023

2
Beyond 5G i'

Report ) Set requirements
Future Technology [Recommendation for Beyond 5G ?

?
Proposals Beyond 5G ~ specifications ?

Trends (FTT) Vison of Beyond 5G
i

| |
Release. 18 _ Release. 19 Release. 20 Release. 21 I
| | | | |

Source: ITU
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5G Research( Ss5ee- ) 55 A

PHASE 1: |
5G Core Research PHASE 2: ]
main achievements: 5G Vertical Trials PHASE 3:

5G Platforms

* 5G System design &

! = A .’\’,
Evaluation aspects = W= y T Sar. | S R _?;—"’_r
* 56 Airinterface = % (N S R e
innovations ( & G, ) [l i %5= iSr¥ ) pEL T
* Network management & S
Security innovations
* Virtualization & Service \ V- | _
deployment innovations o P A S L 0 L Y ]
* 100s of contributions to e
standardization
2015 2016 2017 2018 2019 2020

» 62 R&I projects since the beginning of the Program
» 800+ contributions to standardization activities (Phase Il and Phase Ill)

» Over 1300 scientific publications (Phase Il and Phase Ill)
» Design, evaluated and validated multiple technological breakthroughs

Source: 5GIA

19/04/2023 Copyright © 2023, Centre for Development of Telematics, Confidential, All Rights Reserved



SMART NETWORKS AND SERVICES
2021 - 2027

6G networks, new applications and end devices

NFR

ASTRUCTLRE ASSOOATION

: 4
Alliance for ens0 B
@ Internet of Things & { NETWO”G N ESSI

Innovation CISPE.

Proposal supported by more than 1.000 organisations: Industry,
SMEs, R&D centers and Universities)

900 M£ public funding

+
900 M€ private funding

Source: 5GIA
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EU: Smart Networks and Services —
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What do we have study and solve?

Devices and Physical System and Network User Future &
Components Layer and Network ompuﬂng& & Service Centricand Emerging
for 2030 Signal Architecture Meta data Cybersecurity Vertical Technologies
|| Processing ‘ and Control Services
Processes,
materials and Connectivity beyond 56 Physical MEC Multi-tenant and federated architecture
Grouits bevond (optical transmission, new radio node e e | i
100 GH technologies, satellites, etc,) architecture ——+1—{ On-the-fly
2. [ \ — ‘ SLAs
Genenc Ultrafastand | Massive loT systems ’ i Smart
__compute HW flexible radio 1| seamless integration of mobile, optical | protocols st
N — T\ and optics ) transport, MEC and cloud computing for T eranerz
e?(t b highly reliable, deterministic and low |
Smart gen:ratv'on loT l Extreme | latency performance ) Large I
evices T ; 3 = !
Networks posxtlonl.ng an Real-time zero- . intelligent ‘
Pl (components) sensing AR ! loT vendor neutral services Sirfaces |

| | orchestration

EZE simplified mtend based managemenl & orchestratlon ‘
t - - 3 ~<
Native programmablhty and soft-archltectlng 1
1 2 2 t
Federated network cloud as a service: Edge & Access & Core |

11 distriputed | T 1

trust/ledger ‘

e loT services and
Software Resource ‘ data curation
Based virtualization || Al'/ ML network and service
Middlewarg¢ 1l e pe—— : ] algorithms

Intrinsic anonymity and secumy support for all ne(work elements and operations

- | : S— ——
h Service-oriented data analytics Digital service
Next Generatio ok  — = L transformation
Srlermet Apmeens User centric data & service control ‘ ||
and Services {
e e - il

Slice based performance indicators (e.g. data rate, latency, link budget, jitter, density, position, energy efficiency, reliability, cost) and Guaranteed Key
Value indicators {e.g. ethics, sustainabillity, trust, privacy, security social inclusion, EMF awareness, transparency) Performance and

Guaranteed effort service deployment, provisioning & resilience in multi- & variable topology networks Value Indicators fo

{ | 2030

Source: 5GIA
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EU: Smart Networks and Services .
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5G Evolution (40%) 6G (60%)

Stream A (20% - RIA): Smart communication
components, systems and networks for 5G
mid-term Evolution systems

Stream B (50% - RIA): Research for radical
technology advancement towards 6G

Stream D (20% - IA): Large Scale SNS Trials and Stream C (10% - IA): SNS experimental
Pilots with Verticals infrastructures

2021 2022 2023 2024 2025 2026 2027 2028
Initial Full 56 Spe?. * Full EG Spec. WRC* E:&’E';;‘: IEﬁoS;::; T A - :.? Eun::j;; i
Sxploration,Concepts Definion, i i | ommos) [
T —~ Detailed Design, system optimisation
RBIAD platfams  [r0v.Lr. oL e e Stream D

%

1
|
1
1
1
I
.
I
I
I
I
|
1
+
1
1
W

— — —o—] Business enablement and

Transition from H2020 Automation

EZE Concepts &
Applications gl thalaiildl sl _ Efficiency

Evolution, Adaptation &

|

Phase 1 b b ek b e w s

* Workshop with EU Partnerships - IAFA

rce: 5GIA
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1 Horizon Research and Innovation 100B Euro.
Europe (FP9) (2021-2027)
2 SNSJU Smart Networks and Services Joint Undertaking. (900B + 900B Euros.)

* Stream A: Smart communication components, systems, and networks for 5G Evolution systems.

* Stream B: Research for radical technology advancement (in preparation for 6G and radical advancements of
loT,

* devices and software).

* Stream C: SNS Enablers and Proof of Concept (PoCs), including development of experimental
infrastructure(s).

» Stream D: Large Scale Trials and Pilots with Verticals, including the required infrastructure to explore and

* demonstrate technologies, advanced applications and services in vertical domains

3 Digital Bring digital technology to business, citizens and public administrators. In
Europe conjunction with other programmes (2021-2027)
4 6G-IA Voice of European Industry for the next gen networks

The 6G-IA brings together a global industry community of telecoms & digital actors, such as operators,
manufacturers, research institutes, universities, verticals, SMEs and ICT associations. The 6G-IA carries out a
wide range of activities in strategic areas including standardization, frequency spectrum, R&D projects,
technology skills, collaboration with key vertical industry sectors, notably for the development of trials, and
international cooperation

5 Networld NetworldEurope Strategic Research and Innovation Agenda (SRIA) provides a long-term
Europe view about the future of telecommunications in Europe and is developed in cooperation with the 5G-
Infrastructure Association (5G-IA). It collects the views from industry and academia, and has received inputs
from Alliance for Internet of Things Innovation (AloTl) and from the Networked European Software and Services
Initiative (NESSI).
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Next G Alliance: Not

L
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. The Next G Alliance is a initiative:

led efforts.

— to advance North American mobile technology leadership over the next decade through private sector-

— With a strong emphasis on technology commercialization, the work will encompass the full lifecycle of
research and development, manufacturing, standardization and market readiness.

|_ Full Member Group

Steering Group

| —

MarCom Committee
and
Policy Committee

Working Groups

Technical Program Office

el

National Imperatives
Digital Equity Sustainability

Quality of Life Manufacturing and Supply Chains

Workforce Development Safeguarding Data and Privacy

Applications and Markets

Holographic Services

Immersive Applications

Service Oriented Robots Digital World Experience

Digital Twins

Ambient Intelligence

Technology Development -
 Distributed Cloud and Computing ' Zero Touch Automation
Sensing and Positioning THz/Sub-THz

vanced Antenna Packagil;g

Zero Energy Devices i»;@ Al-Nai

Figure 3.2: Three-Level Framework for Next G Alliance 6G Vision

19/04/2023  Source: NextG Alliance
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Synchronization of *Green words are the example of areas where
Physical and Cyber Spaces Japan has advantages or is actively engaged in.

THz Communications Be n 5G Sensing

Ultra Fast and
Large Capacit

Ultra Low Latency

«Latency: 1/10 of 5G
» Advanced Synchronization with CPS
» High Level of Synchronization with

Ultra Numerous Connectivity

» Simultaneous Connectivity: 10x more

- Network Access: 10x Faster than 5G than 5G

- Core Network Access: 100x Faster than

now Complementary Network
All-Photonics Network S — Eea— e Sy . et
Ultra low power | ... Further Upgrade of 5G Features Ultra security | Quantum
consumption ili

X

Cryptography

and resilienc

» Power Consumption: 1/100 lower

than now 5 G » Always Ensuring Cybersecurity
*Without reduction measures, |T-related : Bf;:;tt(eﬁggﬁ:ﬁew from
power consumption would reach to 36x tha g
e e s e O New featu_res contribute to generate
Low Power Consumptio sustainable and new values HAPS
Semicgnductor /
Autonomy Scalability Inclusive Interface
‘AUtO”OI“_"OtUS coctqrdination among devices without + Seamless Connection with Satellites and HAPS (incl. space and ocean)
LA |n. 2l |or? : . . . « Transforming various interfaces such as terminals and windows into
« Construction of optimized network highly integrating base stations
wired and wireless connection

« Ubiquitous connections through coordination between devices

Complete Virtualization —_—

Source: Japan B5G Promotion Group
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Japan B5G Promotion Strategy

Beyond 5G Promotion Strategy

| Mission |
Early and Smooth introduction Strengthen the international
of Beyond 5G competitiveness of Beyond 5G
| Basic Principles |
. Ecosystem Drivin Focused Resource
Global First y ) g .
Innovation Allocation
Three pillars
R&D IP & Standardization Deployment
Intensive investment for advanced Strategic promotion of Deploying networks throughout society and
technology and drastic opening spectrum openness/defactization and collaboration promoting industrial/public use through
with international strategic partners demonstration of 5G solutions
World-class
R&D Environment Game Change Beyond-5G-Ready
Reducing supply chain risk and Environment

creating market entry opportunity

Establish Core Technologies Above 10% Share of Essential
from around 2025 Patent to Beyond 5G

. rough indus 400B USD (1USD=110JPY)

New Value Added of 44T JPY*
by FY2030

| government collaboration |
Beyond 5G Promotion Consortium

Holding an international conference for international cooperation, Discussing among stakeholders to create the vision for Beyond 5G, etc. \

Source: Japan B5G Promotion Group
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B5G Roadmap 11

EXPO 2025
Osaka-Kansai
COVID-19 SDGs Target
Social Landscape Pandemic (With-/Post-) COVID-19 Era B5G Ready Showcase Beyond 5G Ready Year

| 2020 [ 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 [ 2028 | 2029 | 2030

Progress of Mobile 5G Advanced 5G B5G

Communication System  (Non Stand Alone) (Stand Alone)

B5G Promotion :
Strategy Advanced Implementation Phase >
R&D of Core Technolog Strengthen Manufacturing Base for
Beyond 5G
IP and
Standardization
Deployment

Source: Japan B5G Promotion Group

Accelerate action toward International

Establishing system/ Collaboration/
i izati Standards

Digitalization of the entire society \ Ensuring Beyond 5G Security
Deploying 5G and fiber-optic network to (e.g. Implementing quantum

cryptography system)
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@ IAFI

ITU-APT Foundation of India
1TU's Asscciation in India

Korea

Gi-gie
C-DOT
*  Ministry of Science of ICT (MSIT) of Korea announces 220B KRW (190M USD) investment
from 2021-2026. (6G R&D Implementation Plan).
— Goals: 1) Secure next-generation key original technologies, 2) Gain dominance in international standards and
patents, and 3) Lay the foundation for 6G research and industry.
. Koreans in leadership positions in ITU and 3GPP standardization bodies.
Pilot prOjectS by area The 10 Strategic Technologies in 6 Focus Areas of 6G R&D
“ Remote surgery gg|  Digitaltwin e ultra- tra-band it ultra- ultra- ultra-
’ i ategor ultra-ban ultra-space
Quantum biometric encryption = H Icrgag;;;'e':ﬁ"i':al e egory performance pa precision intelligence reliability
Holographic conference On Big-data based, safe, Expand support Apply Al to all
D Non-contact, real-time ! optimized, and automatic 100-300GH; | altitude to 10km 1/10 sections of Embedded
immersive content SoRtrol of A Sioe Maximum (to realize above ground latency network rbedde
Focus Area . security
1Tbps speeds 1Tbps (Flying cars and | compared (core technolo
? 6G satellites for flying cars, speeds) drones using to 5G network +wireless &
d d ultra low lat . .
% C;ﬁmi:‘ca:orvm aeney LEO satellites) section)
autonomous vehicles
6G Research Centers in Universities selected in 2021 3 THz RF C 1(1'
. t
e P 1. Thps wireless : 5. Space mobile | 7. End-to- 8. Intelligent onstan
No. Project name i 9 Period Budget(Total) . R components L . network
agency Strategic communication communications | end ultra- | wireless access .
. ! 4. THz . . . quality
(Ultra-high performance) Develop candidate elementary 5 TeChn°|°gles 2. prS Optlca‘ 6. Space satellite precision 9. Inte\llgent P
1 KAIST Total 4.88 I spectrum I monitoring
technology in Thps wireless communication years communication communications network network
model technology
2 (Ultra-band) Develop candidate elementary technology Sungkyunkwan 4 Total 238 for 6G
for RF components in THz band University years oales
(Ultra-intelligence) Develop candidate elementary Korea 5
3 Total 298
technology for intelligent wireless access University years
2022 2023 2024 2025 2026 2027 2028
6G vision research
Research on 6G technical performance requirements
6G evaluation methodology development
6G candidate technology research and proposal
6G evaluation simulator development
6G candidate technology evaluation, international standard development
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Roadmap for India for 6G Standardization
Leadership
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Getting Ready for 6G well in time g
—

THz
Higher
Speeds SDR + Reconfigurable

HW R PPDR
VLC City NW NW
atellit

ITU-APT Foundation of India
1TU's Asscciation in India

New (LTS g Private
- In-Body
| Verticals NW NW e NW

Personal Rural Aerial N\W
Area NW NW

5G 6G

Unlimited
Internet Connection Data Capacity Network-of-Networks, E2E
Trustworthy Network

Ca. QD
2028?

4G

Cloud, IP and Truly
Mobile Broadband

Mobile and Wireless

Iit-raucﬁon of - ZG 3G

Analog
Telecommunications

1998 2008 2019

Stakeholder
engagement Trust
Framework Framework
“Protection of the : hi
vulnerable® Privacy Ethics Green/ Energy Cost Aspects
Framework Framework Framework efficiency B
Global Use Ti
5 ransparency UN SDG eWaste/
ase Framework E k i
E———— ramewor! Environment
s Regulation
Responsibility HramEnEik
Framework
16
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Wireless Technology R&D Ecosystem

Key Players

Regulatory
_ Bodies (Global &

- Regional)

Industry Forums

\ Standards

National

Developing Administration

Organizations

JZAR |

Artifacts

Spectrum
Regulation

Regulatory
Product
Certification

Technical
Standards

License
Conditions

View

Mobile Industry \ /\

( N
R&D- Product Placing on Negotiations Network
i Development the market & Operation

W

R&D Bodies/ Product Vendor Operator

19/04/2023

Copyright © 2023, Centre for Development of Telematics, Confidential, All Rights Reserved

17




ITU-APT Foundation of India
1TU's Asscciation in India

Process of Discovery to Industry/Market Deployment

-2l
C-DOT
~
Government & Society
Goals y Guidance/ Needs
~
Guidance/ Needs N L( A Policy Making
Govt. Schemes e Regulators
(TRAI, WPC)
\//Z Natn. Std. Bodies
(TEC, BIS) -
Indian SDOs
(TSDSI)
.
A\
:entlrles of Centres of Centres of
"‘;‘é :;‘ce Excellence Excellence
(o} C Enable
oE
( ) (COE) Technology
Academia Govt. R&D Industry Alignment to
Global Standard
Developed technology iL G I O b a I
Technologies Technologies Technologies
Markets/ Usage
Test, Trial and Promote Technologﬂ D Use Telecom Service
Providers
5G/ 6G 5G/6G Trials
Use Case s "
Test Beds Applications Smart City Govt Rural Deployments
Labs Deployments
Confer:ences, Other Vertical Public Safety/PPDR
Seminars Engagements Deployments
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‘I;I'lg AAPT Foundullan of India .
Interactions between R&D, Innovation & Standardization ﬁ_ngﬁ
C-DO

ﬂG TestBed Partnership \

5G Multi- R&D

Institutes

institute

Testbed \ Trials/ Testing _——

T

R&D Collaboration & License technology Smart City Govt Rural
Use Test Bed ! Deployments Deployments

Startups &
MSMEs [ Sys Integrators ]
Academia
Tech/ Soln
| OEMs I _—

Trials/ Testing Trials, Deployment
| ODMs I and Usage of R&D

Other R&D and
Development Players

Startups &
MSMEs

Providers

Telecom Service ]

Public Safety/PPDR
Deployments
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ITU-. APT Foundcman of India
1TU's Asscciatio

Need to Create “India Technology Stacks”

= India’s Unified Payment Interface (UPI) is a highly successful multi-party mission.
= Designed, developed in India and now an example to be followed.

= Similar examples can be followed for Telecom/Communication Stacks

= Architecture/Stack/API created using Public Infrastructure/funding.

=  Similar aspects to be done for:
=  Smart Cities Stack (TSDSI Smart Cities Standards Stack)
= |oT Stack (TSDSI loT Standards Stack)
=  TSDSI Data Centre Standards Architecture/Stack
= Condition: Should allow for the supply chain also to be open
=  Push for leveraging open systems (RISC-V, OCP, FSF/GNU, Linux)

= The stacks should also support usage of open tools.

= Example: Stack is open, Tools used to create is closed — Not acceptable.

= Data Ownership/Control is primary

=  Need to evolve and create open systems/protocols/procedures to track manage

=  QOpen Standards/Stack should also result in Open Platforms.

= Allow private players to use this open system to create next level services/infrastructure.

19/04/2023 Copyright © 2023, Centre for Development of Telematics, Confidential, All Rights Reserved
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IAFI

Summary E

= Standards are results of “Double/Triple Derivative” activities of the ecosystem. Need to have

= Interested Parties: ODMs/OEMs/Institutes/Academia conducting R&D/technology development with long
staying capability and having IP/technology/product portfolio

= Need to engage with others: Multiple stakeholders needing/willing to discuss/negotiate,
= Framework to engage: SDOs to evangelize, meet, discuss, debate and build standards,
= ROl on Standards Activities: End-users willing to use the standards etc.

= India needs focus/invest on the complete lifecycle of Standardization (R&D, SDO, Encouraging end-
users to use Standards, Standardization Skill enhancement, Active participation)

= Need sophisticated engagement at all levels between Government, Academia, Industry, Startups,
SDOs, Regulators and other bodies to bring in a “Standardization” culture.

= Increase participation in various standards activities from all stakeholders (100s -> 1000s)
= B5G/6G India Mission to have Standards participation, contribution, targets as key charter.
= Take active leadership positions in various National and International Standard bodies.

= Host International Standardization meetings in India on a regular basis. Make India the hub for
Standardization meetings. Build enough infrastructure for the same.

= Take active leadership in bringing together African and ASEAN countries into Standardization.

= Next Phase for Indian Ecosystem: “IT Services” -> “Design Engg Services” -> “R&D oriented
industry” -> “Standards-driven R&D” or “R&D resulting in Standards along with profits”.

=  “Standards-As-A-Service”?
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ITU-APT Foundation of India
1TU's Asscciation in India

Gi-gie
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Discussion/Questions
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Thank you e
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