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6G-NTN
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The goal of 6G-NTN is to become the

flagship R&l project for developing the 6G
NTN component and driving its
standardization phase in 3GPP as part of
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6G-NTN project is part of the cluster of European projects funded under the
European Smart Networks and Services Joint Undertaking (SNS JU)
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6G-NTN Vision

An NTN component fully integrated into the future 6G infrastructure
and better meet the needs of vertical markets and end-users

» Disruptive performance with respect to the 5G-NTN
* Global coverage

* Increased resiliency

* Improved sustainability

* Interoperability between NTN and TN components ‘
+ Flexibility and agility to meet the market evolution Lot
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6G-NTN Addressed Markets

4 Media & N 4 Telecom N /Public safety\ 4 Drones N 4 Defense h
entertainment ) _
¢ A A -
g NG 2N % \ NG % o %
)
o
S
x 6G-NTN
7
©
9
5
> 4 Aeronautic ) /Automotive\ Maritime N Railway ) 4 Utilities )
A & 2 )
N J L J N\ N J J

m © Copyright 6G-NTN 2023-2026 n


https://www.project-assured.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/

6G-NTN User Service KPIs

6G-NTN target services

eMBB performance

Quasi ULLRC performance

at least
smart 3GPP UE sub-6 up to 20 Mbps (DL) and up to
phones Class 3 GHz 2 Mbps (UL) SMS for emergency 1 Mbps
purposes
at least up to
sub-6 up to 80 Mbps o . o
USAT GHz @ 99.9% radio link availabilty | SMo @99.9% radio | 4 Mbps @ 99.9%
link availability radio link availability
cars and <15 cm
drones equivalent up to
o -
aperture mmWave up to 300 Mbps. @.9.9A) radio link N/A 25 Mbps @ 99%
availability o I
radio link availability
up to
sub-6 up to 80 Mbps o
VSAT GHz @ 99.9% radio link availability 4dM?.pi@ 9.?'i.l/f’t
mobile >=60 cm A radio link availability
platforms equivalent up to
o .
aperture mmWave upto 1.6 Gbpsl@ 99/0 radio link 100 Mbps @ 99%
availability o L
radio link availability

RTD over the air < 15 ms

Reliability: 99.999%

Location

Horizontal and
vertical
position error:
<10 cm

Reliability
(confidence
level) > 95 %

Service
latency: <1s

m © Copyright 6G-NTN 2023-2026 a



https://www.project-assured.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/
https://www.project-easier.eu/

6G-NTN Key Societal Value Indicators

-
Inclusiveness through a global coverage providing 6G services in

areas where deployment of terrestrial solutions is not economically
viable

&

C D
Resilience through massive redundancy in terms of connectivity
between multi-layer network nodes at various altitudes

~Z

: N
Efficiency through optimised spectrum usage based on efficient
spectrum coexistence and spectrum sharing techniques
‘—’
g .
Sustainability through Artificial Intelligence driven radio resource
management, mobility and traffic routing

T 4
-

Interoperability through a standardised flexible waveform for 6G
integrated radio access network

&
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6G-NTN Work Logic

WP2 - REQUIREMENTS ANALYSIS

T2.3 Service and Technical

T2.1 Use Cases Definition .
requirements

T2.4 Market and Business
model analysis

Consolidation

T2.2 User Requirements

T2.5 Policies and regulatory
analysis
A

WP5 - ENABLERS FOR E2E INTEGRATION
IN 6G SYSTEM ARCHITECTURE

T5.1 Reliable Positioning
T5.2 Dynamic Orchestration
and autonomous monitoring

T5.3 Cyber Security

WP4 - 6G NTN RADIO Access TECHNOLOGIES

WP3 - ARCHITECTURE DESIGN
AND TRADE-OFFS

T4.1 Flexible waveform design and validation

T4.2 Al driven design and validation
of a data-enhanced RIC for 6G-NTN

WP6 - IMPACT CREATION

T6.1 Communication and dissemination
T6.2 Community building and strategic alliances

T3.1 3D multilayered NTN architecture

Interaction
Interaction

T3.2 Terminals

T3.3 Software defined payload
and its scalability

Interactic

T3.4 vLEO space segment

Dissemination

Disseminatio

B
Ll

Dissemination

T6.3 Standardisation and pre-standardisation
T6.4 Exploitation and sustainability

T1.4 Coordination of Knowledge and
Innovation management activities

A

T1.5 Data T1.6 Ethical
Management compliance

T1.1 Coordination, project | T1.2 Overall legal and T1.3 Financial and Administrative
meetings and reporting contractual management Management

WP1 - ProJECT MANAGEMENT
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6G-NTN Timeline with 3GPP Schedule

Z
EGNTN 6G-NTN project timeline

2023

Release 18 Release 19 -[ Release 20 : Release 21 - Release 22 :
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6G-NTN Project outcomes

3 G P P 6G: Service requirements for | 6G: Study on the support of | 6G: Define solutions for the
NTN NTN component support of NTN component

IMT-2030 (Satellite): Requirements,

ITU -R WP4 B (S a:fﬁgt-j?‘\g/?si - evaluation cr."ter;i rﬁpr;;?éhod, submission

ITU R Wp 5 D IMT-2030 (Terrestrial): Requirements & evaluation criteria &
- method, submission template

The 6G-NTN project will define a roadmap for the development of the building blocks needed for enabling integrated NTN
service provisioning and disruptive market offer in the 2030-35 timeframe.
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6G-NTN Facts and Figures nd
BoNTN

@ Addressing call: "SNS-2022-STREAM-B-01-03: Communication Infrastructure Technologies and Devices”

Overall goal: Develop an NTN component fully integrated with the 6G infrastructure able to provide
Y’ enhanced Mobile BroadBand (eMBB) and Ultra Reliable Low latency (URLL) services to vertical industries
and consumers terminals in indoor and outdoor conditions.

Targeted TRL: 2 - 4
Duration: 36 months
Project kick-off: 1 January 2023

Alessandro Vanelli-Coralli, Project Coordinator (UniBo), Nicolas Chuberre, Technical Manager (TAS-F),

Sandro Scalise, Innovation Manager (DLR), Monique Calisti, Communication & Dissemination Manager
(MAR)

VoRVEDY
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6G-NTN Objectives

| oBi1 | | oBJ2 |

OBJ 3 }

* Design trade-off and

OBJ 4 }

* Design flexible software

« Identify the target service * Design/sizing of a 3D NTN

and operational to meet the target user assessment of compact defined payload across
requirements for 6G NTN requirements terminals targeted by the flying platforms and
component 3D NTN component frequency bands

| oBJ5

* Design key  Design and evaluation of » Design and development * Design a reliable and
characteristics/features Al data-enhanced multi- of dynamic orchestration accurate positioning
of a flexible waveform for orbit multi-connectivity of Virtual Network function for the 6G
6G’s integrated radio radio intelligent Functions in a 3D network system with a precision

controller for 6G below 10 cm

access network

A

 Design enabling features
for spectrum usage
optimisation between the
different network nodes

m © Copyright 6G-NTN 2023-2026 m

» Maximise the impact of
6G-NTN and strengthening
Europe’s industrial
leadership in the sector
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6G-NTN Expected Impact [1/2]

Expected outcome

Planned contribution

Scientific

Economical/Technological

Societal

Fixed backhaul and long-
haul networks with
performance levels
compatible with 6G KPI’s
in terms of data-rate,
capacity, latency, and
flexibility

Usage of:

*  higher bandwidth (up
to 200 Mbps with
USAT or up to 1 Gbps
with VSAT)

* lower latency
capabilities (down to
10 ms)

Usage of Q/V band on
the service link of
satellite network

Connectivity to:

public safety’s vehicle-
mounted or nomadic
tactical bubble

Access points on board
trains, public transport
road vehicles and cars for
passengers

drones for video
surveillance of critical
infrastructures
vehicle-mounted access
point for in-field media
news gathering
customer premises in
remote areas

Reduce the digital divide
and provide ubiquitous
connectivity service
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6G-NTN Expected Impact [2/2]

Planned contribution

Scientific

Expected outcome

Maximisation of
coverage and access to
B5G and 6G services
where terrestrial networks
are not economically
viable

Definition of a NTN

component for

6G able to provide:

* Increased data rate,

* latency reduction,

* improved location
accuracy

Assessment of the
feasibility of deploying
and operating:

- VLEO

- HAPS
complementing satellite
at MEO or GEO orbits

Economical/Technological

Analysis of the following

criteria impacting the

economic

viability and relevant

business model:

*  Number of satellites and
launches

« satellite life duration

* payload design to cost

« terminal price point

Societal

The support of:

« economically viable
uRLLC

* advanced eMBB
services

Via NTN

will enable to address

new use cases of:

* the vertical industries

* consumer market

Development of 3D
scalable networks capable
to address flying devices,
primarily designed for 2D
usage

High resilience from the
3D network

The high resiliency is
achieved through
massive connectivity
between the different
network nodes of the
3D network via:
* RF inter-node links
*  Optical based inter-
node links

The 3D network serves:
« the flying devices
* any mobile platforms

Support of the increasing
critical communication
requirements of the digital
economy
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