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SNS ‘ NTN research at the Forefront

SNS JU Activities and Roadmap

Our European Research Work Program
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Non-terrestrial Networks in our 6G Vision
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SNS SNS JU is the European Research path to 6G

* Representation of Private & Public Sector (50/50) :
— ESNS . _ i o _ 4 rond Total Ifu'ndlng
o o A Governing Board: Strategic orientation and roadmap 1.8 Billion €
*  Long term commitment (planning and implementation) 2022-27
* Synergies with national investments and 6G R&l plans,
through a coordinated approach.
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* Strategic coordination of EU piloting and deployment initiatives

Joint Undertaking

Stakeholders AA) | 75GH * Synergies with other partnerships and
Group y (G Ner associations
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*  Advisory body

. * Cooperation in mutually relevant domains
International

Partnerships * Associated Countries / multilateral participation

* Long term collaborative cross-roadmaps possible

Collaboration and Partnerships is a Strategic priority for the SNS program

s SNS
IA 03/04/2024 | 3




SNS ‘ Our common challenge is to move from R&I to Impact

Technological Sovereignty Virtuous Cycle

Challenge Challenge

|
1 I 2 3
6GSNS I | . i i
Researgh Technological EU Socio-Economic
& Innovattion Dévelopment / Competitiveness / Progress
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| |
| Research I Standards Deployments
I to I to to
I Standards | Deployments Commercialisation
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¢——— Narrow Scope ——¢ - —-—-—~— *
Broad Scope *

TS: the ability for Europe to develop, provide, protect, and retain critical technologies
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SNS Our R&D Program follows a Phased Approach

yJiy2 Bl Preliminary 2024 2027
plop ) Phase 1 2027 Phase 2 Phase 3 —
Phase 2030
/ 2030

Understand Unlock a healthy Develop early Deliver on a multi-
future societal ecosystem Systems dimensional

and business - Evolutionary 5G - 6G Detail Design Promise

needs - Key verticals System - Full 6G system

- Exploratory - 6G Exploration - Optimization - Pre-commercial
projects - 6G Requirements - Standardisation services

- Preliminary - 6G Concepts definition - Pre-6G Platforms - Early 6G Trials
Research

WRC23 WRC27

R IMT-2030 Req. Initial 6G IMT-2030 Rec.

IMT-2030 tech IMT-2030 Vision

Place Europe as the centre of gravity for International Collaboration
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SNS NTN will be a key component of future 6G networks

6G will require significant technological breakthroughs to enable its ambitious goals

Al-Driven Radio & Signal Optical Ubiquitous - Non-terrestrial
) . ecurity
Architecture Processing Networks Computing Networks
/0‘ ' [ Q} X
Smart [ ‘w |:_] -
Network
Infrastructure * Programmability * 6G RAN modulation * Intrinsically secure, * Edge-Cloud * Network and Services * Integration with TN
(GG capabilities) and Control * Disaggregated RAN green and flexible Integration * Larger attack surface * (LEO) networks
* Al governance * Beamforming, RIS transport networks. * Responsiveness, * Micro-segmentation * UAM services
* Deterministic * THz bands, VLC * Sustainability reduced data flows * Security as-a-Service * Edge flying nodes
networking * Harmonized Comms * Distributed
and Sensing microservices Focus of today
o Devices & Components Special purpose (sub)-networks Future Emerging Technologies
Convergence i ) | « Mav have deep | s
with other aaann ¢ Advanced micro-electronics B N ErticalEaE e Ork s \ / ay have deep impac

_ E * Efficient Tx/Rx modules
adjacent / Toe ¢ OQOptical & hybrid transceivers
H LALLA)
technologles/ « Neural processing units

Source: Networld Europe SRIA - https://www.networldeurope.eu/sria-and-whitepapers/
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such as in-body, in-robot, in the future
in-car networks, etc J * Do not have a clear

industrial path yet




SNS Entering a new phase in EU research and development

EU upfront commitment of €900M up to 2027

Evolution

Stream B Stream C Stream D
Research for radical Experimental Large Scale
technology advancement infrastructures Trials and

towards and Platforms Pilots with Verticals
6G definition

Evolution

N GCET A
Smart communication
components, systems and
networks for

5G Evolution systems

Architecture: Wireless T I ) Vertical Use Cases
Support Evolved Design System Communication iR ElEEimnes Automotive

novel (NTN) Advanced Cloud/Edge Highly Architecture ST_EChrI“;'OgV and Lighthouse Health. Smart Cities
LAl Converged Optical Transport consolidated BNa FTocessIng ' '

. X Smart Agri, Education
Integra.tlon architectures ~ommunication
scenarios, Radio: up to NTN ‘Infrastructure Transformative Federation of platforms

Building Blocks and Technologies Technologies towards a pan European, Evaluation of
Systems cross platform framework Sustainability

Trustworthy and Secure
Service Development and
Provision

Ubiquitous f System and Security:

ra.dlo access Secure Softwarisation
with Real-time/ Zero touch

integrated Services
TN-NTN
components

-Integrated
NTN service
provision

- Area of focus of
.“,. Workon TN-NTN integration and 2024 Work Programme

HEXA-X-11 unification effortsand3GPP | M T e e - - ’
——————————————— Standardization e T
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What is new?

Higher TRL

Focus on 6G
Standardisation

Extended PoCs

International
Collaboration

Lighthouse
Projects

Artificial
Intelligence

Trials with
Verticals

B 66

2024 Annual Work Program Highlights

Stream B

Research for radical technology advancement
towards 6G definition

B1. System Architecture

B2. Wireless Tech

B3. Infrastructure & devices

B4. Reliability & Security
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B5. Japan B6. South Korea -

-Jé.
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B7. Sustainability

B8. Reliable Al

Stream C

Experimental

infrastructures
and Platforms

ET-1
't
a

C. Microelectronics

Open for Proposals
Until 18 April 24

Stream D

Large Scale
Trials and
Pilots with Verticals

D. Large Scale Trials

CSA. Operations

ac
Synergy EU-Rail
FRMCS
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Improved
network
economics

BESNS

NTN offer clear advantages...

TN-NTN Integration guarantees full-service reliability
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Bridge
digital divide
anywhere &
for anyone
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Fast
moving
up to 800
km/h

Massive
number of
objects
connected

End-to-end

control

of
data path

Always-on
Back-up
network
availability
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SNS

..but technology breakthroughs in R&D still required
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Multi-Layer Constellation s Data Security &
Sust bil .
Architecture Management M3inaaiiiy Privacy

*  Full network
integration

* Spectrum
(coexistence
and sharing)

* Standardisation
roadmap

Synchronisation * Energy * Ultra-precise
efficiency positioning
* Resource
Management » Space Debris * Regulation of
: ) ¢ ) data
REELELIE ° Life c?cle of computation in
computing and satellites space

networking

>

Full Unification
TN-NTN

L ]

Technological

Sovereignty

IP for space
networks

TN-NTN convergence will incentive network management and orchestrationinnovation

B 66
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Relevant NTN-related projects of SNS JU

SNS Projects
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Satellite and Terrestrial Access
for Distributed, Ubiquitous, and
Smart Telecommunications

Design and validate key
enablers for the integration of
TN /NTN componentsinto 6G

Self-evolving terrestrial/non-
Terrestrial Hybrid Networks

Complete and modular facility
for the European
experimentation ecosystem

Distributed Al-Driven Open &
Programmable Architecture for
6G Networks

Dedicated

Session

4t April

Areas of Focus

Fully integrated 5G-NTN autonomous system
Flexible multi-constellation/multi-orbit architect.
Self-adapting to diverse vertical requirements.

Multidimensional network infrastructure, multi-
constraint RANs, and multi-user terminals.
Sustainable and resilient 3D multi-layered (GSO,
NGSO, HAPS, drones) network architecture

Unified Radio Access Network (RAN) and energy-
efficient, Al-enabled (zero-touch) resource
management across TN/NTN domains.

Fully configurable, manageable and controlled
end-to-end trial networks
MoU with European Space Agency 5G/6G Hubs

Combined communications, computation and
control enabling IT-Network convergence for
highly reliable loT services
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SNS ‘ In summary....

* The definition of the 6G vision has begun and NTN is recognized as playing a
pivotal role in future fully integrated systems.

* SNS vision is multilayer and involves the cooperation of terrestrial, airborne and
space nodes.

* A complex landscape for research ahead as each layer of the architecture
presents differing challenges.

Europe should not miss this opportunity to be at the
forefront of the next frontier in telecommunications
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