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NTN Evolution into 6G 3GPP Stage 1 Workshop
for IMT-2030 Use Cases o 020 Use Cases




The global CEO-driven association representing the entire satellite industry

GSOA provides a platform for collaboration between member companies involved in the
satellite ecosystem globally and a unified voice for the sector
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GSOARR Satellites Provide Connectivity Everywhere

By 2030.....

More than 500 million people will connect via Satcom, twice as many as today

Global socio-economic benefits of Satcom will exceed $250 billion

Terrestrial infrastructure Satcom bridges gap
is limited and leaves & provides universal and meaningful
a connectivity gap connectivity to all

Today’s society relies on
connectivity

sl » Sources: The Socio-Economic Value of Satellite Communications
elcom . . . . . . .
https://gsoasatellite.com/reports and studies/the-socio-economic-value-of-satellite-communications



https://gsoasatellite.com/reports_and_studies/the-socio-economic-value-of-satellite-communications

Towards a Fully Unified Ecosystem

6G & Beyond
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Gl o Airborne networ__l_(s .
6G needs to consider Space

from beginning in definition of
new protocols and network architecture



6G Vision - Integration of NTN Component

\\
NTN has been recognized as a ‘pivotal’ element of 6’;\

» The NTN component is expected to contribute to the “ubiquitous and resilient connectivity” use
case of the 6G system.

» The NTN component is also expected to enhance the sustainability of 6G by enabling reduction
of the overall energy consumption of the system including the user equipment.

» The NTN component shall be designed to support smooth integration with terrestrial MNOs
networks at network and service management level.

» The NTN component connectivity needs to be integrated with the existing/planned terrestrial
mobile connectivity. The transition between both types of networks or components should be
seamless.

» The perceived latency shall be as low as possible for high Quality of Experience.

Source: white paper “Vision on Non-Terrestrial Networks in 6G system (or IMT-2030) USE CASES, REQUIREMENTS, AND POSSIBLE STANDARDIZATION APPROACH, A
PERSPECTIVE FROM European THE 6G-NTN PROJECT”, https://www.6g-ntn.eu/download/vision-on-non-terrestrial-networks-in-6g-system-or-imt-2030



https://www.6g-ntn.eu/download/vision-on-non-terrestrial-networks-in-6g-system-or-imt-2030
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Connectivity for the Aviation Industry SEAMLESS
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market size is Communication
projected to grow to

$10B by 2032 ‘ ’ y Airlines and Airport
%’ Operations
Enhancement of . .
passenger experience & Air Traffic

and modernization of Q

N

Management (ATM)
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Aeroconnectivity provides digital data communication between the aircrafts and the ground
Truly global and ubiquitous connectivity can be provided by satellites only

Seamless Air Alliance (SAA) is leading global inflight connectivity and aims at promoting the aviation requirements for future connectivity
solutions including 3GPP (5G/6G). www.seamlessalliance.com



http://www.seamlessalliance.com/
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Aviation Connectivity Challenges & Objectives SEAMLESS

AIR ALLIANCE

Enable seamless and continuous connectivity
service on board our aircrafts

Natively integrate TN and NTN with improved capacity, —

resilience and security

—

Enable Wideband & Broadband connectivity to Mobile VSAT in FR2
enabled by NGSO and GSO satellites

Foster development of an open ecosystem (universal modem with standard
chipset & ESA Antenna technology)

Aviation Industry objective is to defragment the connectivity ecosystem, favor interoperable
solutions and standardize Aircraft Terminal and Services by leveraging 6G NTN technology



Specific NTN Features Meeting IMT-2030 Goals
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Source: Recommendation ITU-R M.2160-0 (11/2023),
“Framework and overall objectives of the future
development of IMT for 2030 and beyond”

Connecting the Unconnected; Security and Resiliency;
Ubiquitous Intelligence; Sustainability

v

Global Coverage: Satellites provide broad coverage, reaching remote and
underserved areas without land-based infrastructure, connecting people in
rural regions, on ships, and in aircraft

Global Ubiquitous Connectivity for Airborne/Maritime: Satellites offer
continuous connection for planes, ships, and other moving platforms --
enhancing safety, navigation, and passenger services.

Resilience and Redundancy: Satellite networks provide strong backup during
emergencies like natural disasters, cyberattacks, or infrastructure problem:s.
This boosts overall network reliability.

loT Connectivity: Satellites connects loT devices across vast areas, gathering
data for analysis providing valuable insights, also benefiting agriculture,
environmental monitoring, asset management and more.

Low Latency Communication: Advancements in satellite/NTN holds the
promise of reducing latency -- vital for real-time applications such as
telemedicine and autonomous vehicles.



Potential NTN Use Cases in 6G

Immersive Communication

* Direct connectivity to smartphones/wearable devices in light
indoor/in car scenarios

Artificial Intelligence and Communication

* High speed broadband connectivity to transportation « Content distribution for media applications

platforms (Trains, aircraft, vessels)
* Fast set-up of connectivity to an area/theater of opberation .
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Expected Standardization Schedule

2023 2024 2025 2026 2027 2028 2029

3GFF Rel-20: 6G study phase [stage 1 then stage 2) Rel-21: 6G normative phase

Approval of NTH reqg. studies NTN nonmative work

NTH lechnologicl sludies Approval of normatiee work
rr“"r‘m”ﬂ__ IMT-2030 (Terrestrial): IMT-2030 (Terrestrial):
F._m“”““" , Req., eval. criteria & method, submission template Standard
ITU-R IMT-2030 (terrestrial) requirements
S r s a ettt Eha
IMT-2030 I
'mmﬂmm Maris & IMT-2030 (Satellite): )
| _Framework  t ™ submission tomplate | S i :

IMT-2030 (satellite) requirements

FIGURE 2: 3GPP STANDARDISATION SCHEDULE WITH RESFPECT IMT-2030 DEFINITION IN ITU-R

Source: white paper “Vision on Non-Terrestrial Networks in 6G system (or IMT-2030) USE CASES, REQUIREMENTS, AND POSSIBLE STANDARDIZATION
APPROACH, A PERSPECTIVE FROM THE 6G-NTN PROJECT”, https://www.6g-ntn.eu/download/vision-on-non-terrestrial-networks-in-6g-system-or-imt-2030



3GPP NTN Based Satellite Network Deployment Plans

Matrix of industry initiatives/areas of interest led by satellite network operators
for the different deployment scenarios:

Narrowband connectivity Narrowband/Broadband Broadband connectivity
to loT devices connectivity to non-handheld devices (VSAT)
(NTN-loT in FR1) to handheld devices (NTN-NR in above 10 GHz Band)
NTN-NR in FR1
Space Re-use of existing NGSO NGSO GSO NGSO
Segment GSO
EchoStar Sateliot EchoStar Intelsat Intelsat
Operators Viasat-Inmarsat EchoStar OmniSpace Eutelsat-Oneweb | Eutelsat-Oneweb
TerreStar Solutions OmniSpace Viasat-Inmarsat Viasat-Inmarsat Viasat-Inmarsat
Viasat-Inmarsat SES SES SES
Timeline 2023-2025 2024-2029 2026-2029
Indication

Source: RP-232732 - GSOA LS to 3GPP presented at RAN#102



Conclusion/Recommendation ...

AIR ALLIANCE

Recognizing the pivotal importance of NTN to realizing the full potential of 6G,
GSOA strongly recommends:

» Ensure native integration of satellite

. The building blocks
component in 6G to maximize impact ! A ot llite sttt
and benefits. AN | " . integration have been

\ % put in place with 5G.
» Prioritize NTN in Rel-20 study phase IR NN 6G will build on these to

and Rel-21 normative phase on 6G. ) ® e g deliver unified networks with
- inbuilt ubiquity, continuity,

» Maximize efforts towards a unified > . | scalability & resilience.
NTN/TN ecosystem. ‘

Source: Satellite Communications and their role in enabling 6G
https://gsoasatellite.com/wp-content/uploads/6G-Paper-GSOA.pdf



GSOAER

GLOBAL SATELLITE OPERATORS ASSOCIATION

Appendix

6G-NTN: Use cases, approach, and proposed KPIs for satellite

Consumer Handheld Conneclivily and Positioning in Remoie Areas
Enterprige Dinkct Communication over Satellibes

Caftinuous Bi-Directional Dala Streams i High Mability

Marilime Coverage for Search and Rescue Coast Guand Inensention
Urban Alr Mobility (Al Taxi)

Auvionomous Power Line inspection Using Drones

Adapiation 1o PPDR or Temporary Events

6G APPROACH: NATIVE INCLUSION OF SATELLITE COMPONENTS

Common THINTM technology framework (architecture and protecols)
with no specHic add-ons fo support KNTH.

Fel. 20: NTH included in the bassline 65 shedy bems.

Fel. 21: MTH included in the first noamative 63 work fems endorsing
the inchesion of sateliie radio components as part of 603, targeting the
most prominent mass market and commesponding access nebaorks.

Subseguwent releases could elaborate on additional mprovements 1o
address further needs.
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BoNTN

B Target requirements
Service performance junder consolidation)

Feak data rates (UL/DL, in Mbps, cutdoors):
= Handeld

¢ Vehicle or drone (ying and swrface), speed =260 kmh, anlenna
aperiure <20 cm

Large platform Asronauticalimantime platforns, speed =1200 kv,
antenna aperiune <S80 cm
Location service in outdoor conditions, network-based, 85%, reliability
: Accuracy
Acguistion
Coverage: to be consolidated according to frequency bands,
propagation conditions, and channel models, ete.

Reliability: defined as success probakbility of tramemitting a data packet
within a specific pericd assuming the service is available,

Latency: o be addressed with propagation delay of satellite in Low
Earth Srbit. Round trip time can vary from 4 msec - 300 km altibude,
deg. elevation angle to 50 meec - 15060 km, 10 deg. elewvation angie, for
inslance.

Connection density

=Tand af Mbps
=Hundmeds of Mbps

=Thausands of Mbps

=1 m

<i B

Cubdoors, indoors & in
carg

=59 999%,

Consistent with IMT-
2030 terrestrial Radia
InterTace (bath canbnal
& wmar planes)

=1000 par km®

0 Copyright SG.RHTH 325 M6
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https://www.linkedin.com/company/gsoa
mailto:info@gsoasatellite.com
https://gsoasatellite.com/
https://www.youtube.com/@gsoa4satellite
https://twitter.com/GSOA_SAT

