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NTN Deployments
Current D2D Systems in GEO

Frequency Spectrum

User Equipment IMT MSS
ICHOSTAR *f’ Terrestar
Proprietary X . » S——
iInmarsat

,Unmodified

Phone”
X X
(Legacy smartphones
w/o NTN chipset)
Not yet

3GPP NTN (Only MSS bands specified for NTN. No IMT band for ECHOSTAR skylo I|g
NETWORKS

NTN until now, but maybe in future)

\
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NTN Deployments
Current D2D Systems in LEO

Frequency Spectrum
User Equipment IMT MSS
Proprietary X
Globalstar
”Uandified / 7
Phone” i
X
(Legacy smartphones
w/o NTN chipset)
Not yet o:.‘ Rt ,
3GPP NTN (Only MSS bands specified for NTN. No IMT band for Y% omnispace
NTN until now, but maybe in future) OQTECHNOLOGY
—
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Deployments of 5G-NTN Services
Deployment Plans published 2025

GSOA:

GLOBAL SATELLITE OERS

3GPP NTN Based Satellite Network Deployment Considerations

Industry Interest from Satellite Network Operators on Various Deployment Considerations:

Space
Segment

Target
Device

Release

Operators

Best
Estimates

Page 5

Narrowband connectivity
to loT devices
NTN-loT in FR1

Existing GSO

NGSO

Broadband connectivity
to handheld devices
NTN-NR in FR1

NGSO

Broadband connectivity
to non-handheld devices (VSAT)
NTN-NR in above 10 GHz Band

GSO

NGSO

Smartphone, loT
devices

Smartphone, loT
devices

devices

Smartphones and handheld

VSAT
Mobile VSAT

VSAT
Mobile VSAT

Rel-17/Rel-18

Rel-17, Rel-18, Rel-19

Rel-17, Rel-18, Rel-19

Rel-17, Rel-18, Rel-19

Rel-17, Rel-18, Rel-19

cerro3tar

cCroscar

Viasat-Inmarsat
Terrestar Solutions
Skylo,
Ligado

Sateliot Spac eX

OmniSpace
Viasat-Inmarsat
Iridium

Coro3tar

OmniSpace
SES

Viasat-Inmarsat

Terrestar Solutions

Eutelsat Group
Viasat-lnmarsat
Intelsat
SES
Hispasat
Ovzon

Eutelsat Group
Viasat-Inmarsat
Intelsat
SES
Hispasat

2023-2025

2024-2029

GSOA [RP-250032]

2026-2029

Non-Terrestrial Networks in 5G and 6G © Fraunhofer IIS

IRIS? - The First Fully Fledged 5G. NR
NTN Multi-Orbit Constellation

SpaceRISE

Space Consortium for a Resilient,
Interconnected and Secure Europe

L

@ @UTELSAT GROUP sEsA
X RN,

From SpaceRise Tdoc 03/25 . esa

3GPP NTN technology roll-out

Deployment scenarios

[scenarios | _ | 8 [ _c | o | ¢ [ _F |

Service 10T-NTN, Messaging & voice Broadband
3GPP NTN RAT loT-NTN 1oT-NTN 1oT-NTN NR-NTN NR-NTN NR-NTN
Orbit G50 NG5S0 NGSO NGSO G50 NGSO
Duplex mode FDD FDD TDD FDD FDD FDD
Payload Transparent Transparent/Regenerative Transparent/Rege Transparent/Rege
nerative nerative
Bands Below 7.125 GHz (e.g. LS bands) Above 10 GHz (e.g. Ku/Ka band)
Targeted devices loT & Smartphones (D2D) Smartphones Fixed and Mobile VSAT
Potential SNOs O — Sateliot Iridium —Freter Eutelsat Group SnaceRISE
Viasat/Inmarsat —EehaSEm— S ac eX Viasat, Ligado, Hispasat Eutelsat Group,
Ligado OmniSnace p Thuraya Intelsat, Ovzon, Intelsat
TerreStar SES, Intelsat, JSAT
Solutions
Thuraya,
Skvlo

Earliest service opening for each scenario (and related 3GPP releases)

| 2024 | 2025 \ 2026 | 2027 | 2028 | 2029 | 2030 |
AA AB AcC AE AD AF
Rel-17 Rel-17/18 Rel-19  Rel-18/15 Rel-17/18/15  Rel-18/19

Satellite operators [RP-250302]

\
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250032.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250032.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250032.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250302.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250302.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250302.zip
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3GPP 5G/6G NTN Roadmap
3GPP: Satellite Support fully integrated in 5G Standard since Release 17!

> 5G > 5G Advanced >
15t 5G specification for satellite in Rel.17
. K Y @

6G evolution

First
study

\\:,/¢

items |
NTN | I
i [
r '
I
I
I
I
|

starts

|
l
l
l
|
|
A

’ 5G phase 1 ‘ 5G phase 2 ‘ 5G phase 3

=
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3GPP 5G/6G NTN Architecture
NR-NTN and lIoT-NTN

GEO

~ 36,000 km %

MEO

LEO

< 2,000 km High-Altitude
% Platforms (HAPs)

VSATs .
RedCap devices
Handheld 4 ey smal ((‘ ’)) (reduced
UE class 3 aperture ana
( ) terminal) capability)

Based on 5G New Radio (RAN specification series 38.xyz),
bandwidth 3 to 400 MHz

Page 8 18/05/26 © Fraunhofer IIS

NTN =
LEO, MEO, GEO satellites and HAPs

$4

$4

High-Altitude
Platforms (HAPs)

®

% @ ® D Handheld
(UE)

Direct access loT nodes based on
NB-loT or LTE-M (=eMTC)

Based on 4G LTE (RAN specification series 36.xyz),
bandwidth 180 kHz / 1.4 MHz

—
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3GPP 5G/6G NTN Features

Feature overview NR-NTN

|
Aspect

Completion date
(core part for RAN)

System architecture

Aspects in RAN

RAN — Mobility

(See dedicated slide)

Terminals

Frequency bands (all FDD)

Page 9 18/05/26

Basic spec in Rel-17

June 22

Transparent satellites (GEO, non-
GEO); Earth fixed/moving beams

Adaptations for long latency /
Doppler

Basic mobility based on
terrestrial methods

Smartphones (Power 23 dBm)
with GNSS

FR1: S-band (n256), L-band
(n255)

Fraunhofer IIS

Additionally, in Rel-18
March 2024

Network verified UE location,
UL coverage enhancements

NR-NTN to NR-NTN conditional
handover in RRC_CONNECTED mode.
NR-TN to NR-NTN handover in
RRC_IDLE mode.

5 UE typed with GNSS:

Fixed VSAT for GSO/NGSO, mobile VSAT
only for GSO (both with mechanical
and electronic steering antennas)

Combined L-/S-Band (n254),
Ka-band FDD (n510, 511, 512)

Additionally, in Rel-19
June 2025

Regenerative payload (gNB on board;
ISL),
mesh connectivity (UE-Sat-UE)

DL coverage enhancements, broadcast,
UL capacity enhancements, channel
bandwidth 3 MHz (in SAN spec, not in
UE spec)

LTE TN (incl. 5G NSA deployments!) to
NR NTN in RRC_IDLE mode (still with
few seconds break during connections)

High power UE (26 dBm, 31 dBm) for
handheld and non-handheld;

RedCap UE;

(big) mobile VSAT for NGSO in Ku-band

Ku-Band in FDD mode (FR1 & FR2
numerology), additional S- and L-bands

public

Additionally, in Rel-20
2027

HD-FDD in >10 GHz bands
Study on GNSS robust
operation

Connected mode mobility LTE
TN to NR-NTN

HPUE 29 dBm

Small mobile VSAT for NGSO
with HD-FDD;

GNSS robust operations

Discussion about IMT spectrum
for NTN

Z Fraunhofer

ns



3GPP 5G/6G NTN Features

Feature overview IoT-NTN

Aspect

Completion date
(core part for RAN)

System architecture

Aspects in RAN

RAN - Mobility

Terminals

Frequency bands
(all FDD except one)

Page 10 18/05/26

Basic specin Rel-17

June 22

Transparent satellites (GEO,
non-GEO),
Earth fixed/moving beams

Adaptations for long latency /
Doppler of LTE based NB-loT
and eMTC

Basic mobility based on
terrestrial methods (eMTC), no
mobility (NB-loT)

UE with GNSS, Power 23 dBm
and 20 dBm

FR1: S-band (256), L-band (255)

Fraunhofer IIS

Additionally, in Rel-18
March 2024

Performance enhancements
(HARQ, GNSS operation)

Mobility enhancements,
enhancements of
discontinuous coverage

Combined L-/S-Band (254)
Extended L-band (253)

Additionally, in Rel-19
June 2025

Regenerative payload (eNB on
board; ISL),
mesh connectivity (UE-Sat-UE)

Support of Forward and Store;
UL capacity enhancements

High power UE
(26 dBm, 31 dBm)

TDD band in L-band (Iridium)

public

Additionally, in Rel-20
2027

Voice services over GEO
with SPS (might be
applicable to LEO as well)

GNSS robust operation
(adapted from NR-NTN)?

\
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3GPP 5G/6G NTN Features
Supported Mobility of NR-NTN

3GPP Release

Basic spec in Rel-
17

Additionally, in
Rel-18

Additionally, in
Rel-19

Additionally, in
Rel-20

Page 11 18/05/26

NTN / NTN
Both 5G

Basic mobility based on terrestrial methods, not
fitting well for satellite scenarios:
RRC_CONNECTED mode mobility

Better mobility support: RACH-less HO; time and
location based Conditional Handover

No further enhancements required

Fraunhofer IIS

TN / NTN
Both 5G

No

Mobility, but not during active
connection (few seconds break):
RRC_IDLE/INACTIVE mode mobility

No further enhancements

Seamless connectivity not approved
(RRC_CONNECTED mode mobility)

» Relevant mobility almost complete for 5G-NTN for simple constellations
» Mobility from 5G-SA to 5G-NTN and vica versa will lead to short breaks

public

LTE TN - 5G NTN
(incl. 5G-NSA with LTE anchor cell)

No

no

Slightly improved mobility, but still with
few seconds break: RRC_IDLE mobility;
Redirection

Seamless mobility: RRC_CONNECTED
mode mobility

\

~ Fraunhofer
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Non-Terrestrial Networks (NTN)
Frequency Availability, Opportunities for NTN

Handheld devices, automotive, loT VSAT terminals, automotive, maritime,

devices... I TN TTTTTTTTTTTTTTTTTTTTTTTT :  aeronautical...

L- S-
band band

Frequency Range 1 (FR1-NTN):
5G bands n254, n255, n256, ...

Frequency Range 2 (FR2-NTN):
5G bands n510, n511, n512, ...

*) 3GPP RP-251604, ,,New band for NR-NTN in Rel-20 work plan “, SES, Thales
**) 3GPP RP-252163 “Introduction of a NR-NTN TDD mode”, Thales, Iridium, SES
**%) 3GPP RP-251803, RP-252532 Proposal to operate NR-NTN in IMT spectrum from Telstra, T-Mobile-US, KDDI, SpaceX, Mediatek

-
Page 13 Non-Terrestrial Networks in 5G and 6G © Fraunhofer IIS public % Fra U n hOfer
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251604.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251604.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251604.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252163.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252163.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252163.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip

Non-Terrestrial Networks (NTN)
Future spectrum discussions (FR1/FR3) Hot topic

— in 3GPP
®= NR-NTN in IMT spectrum

RP-251803, RP-252532 Proposal to operate NR-NTN in terrestrial IMT spectrum from Telstra, T-Mobile-US, KDDI, SpaceX
Very interesting - Starlink wants to deploy 5G-NTN services in cooperation with terrestrial mobile network operators.
Australia: Telstra, n7 (UL 2500-2570, DL 2620-2690),
US: T-Mobile-US, n25 (UL 1850-1915, DL 1930-1995),
Japan: KDDI, n1 (UL 1920-1980, DL 2110-2170)

= 6G study around 7 GHz

RP-252159 from Thales, Airbus, SES, Hispasat:

. “Observation 1: Proposals in ITU-R to introduce an IMT identification in the bands [7250-7750 MHz] and [7900-8400 MHz] have been opposed by many administrations and regional
groups.

. Observation 2: Submitted studies conclude that frequency sharing between these strategic space assets and IMT systems will not be possible, while there will be continued need to operate
existing strategic space systems in the frequency range [7250-7750 MHz] and [7900-8400 MHz].

. Observation 3: 3GPP RAN has already provided preliminary parameters to ITU for the Agenda Item 1.7 WRC 27 study.
Proposal 1: RAN shall postpone any 6G study and normative work, with regard to IMT identification, on the frequency range [7250 - 7750 MHz] and [7900 - 8400 MHz], at least until
WRC27 final decision.
Proposal 2: Subject to WRC27 decision, RAN shall ensure consistency between the parameters provided by 3GPP to ITU and future work carried out in 3GPP in the frequency range [7250-7750
MHz] and [7900-8400 MHz].”

\
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251803.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252532.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252159.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252159.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252159.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252159.zip

Non-Terrestrial Networks (NTN)

ITU WRC’27: More Spectrum in FR1
—_— MSS

Frequencies and Regulatory Aspects

= Agenda Item 1.12:
to consider, based on the results of studies, possible allocations to the mobile-satellite service and possible regulatory
actions in the frequency bands 1427-1432 MHz (space-to-Earth), 1645.5-1646.5 MHz (space-to-Earth) (Earth-to-space),
1 880-1920 MHz (space-to-Earth) (Earth-to-space) and 2010-2025 MHz (space-to-Earth) (Earth-to-space) required for
the future development of low-data-rate non-geostationary mobile-satellite systems, in accordance with Resolution
252 (WRC-23); IMT

= Agenda Item 1.13:
to consider studies on possible new allocations to the mobile-satellite service for direct connectivity between space
stations and International Mobile Telecommunications (IMT) user equipment to complement terrestrial IMT network
coverage, in accordance with Resolution 253 (WRC-23); additional
spectrum
= Agenda Item 1.14:
to consider possible additional allocations to the mobile-satellite service, in accordance with Resolution 254 (WRC-23);

\
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3GPP Radio Access Network (RAN)
Timeline 5G-Advanced and 6G

5G 5G Advanced

Rel 15-17
G AT Rel 18 /19 /20

Rel-18 Rel. 19 Neéw: Rel-20
5G Advanced Final
Freeze Q2 2024 Q2 2024 - Q3 2025 Start Q3 2025
A 18 months
[
With NTN from Day 1 > ew: Rel-20 Rel-21 Rel-22
2) eg e
“Aim at a harmonized 6G Radio design for TN and NTN, 6 Study Item Imt,lal G,G Wor!( I8zl 6G Work Item
including their integration” ¥ art Q3 2025 Timeline decided
\_ 21 months latest June 26 Y,

1) 3GPP RP-251395, “Study on 6G Scenarios and requirements”, Prague, 2025-06 => TR 38.914
2) 3GPP RP-252912, “Study on 6G Radio”, Beijing, 2025-09

Page 7 Non-Terrestrial Networks in 5G and 6G © Fraunhofer IIS
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251395.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251395.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251395.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252912.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252912.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_109/Docs/RP-252912.zip

Deployments of Resilient NTN Services
Challenge — GNSS Spoofing / Jamming

— GPSJAM

Daily maps of GPS interference
5G-NTN Releases 17, 18, 19 About | FAQ
Terminals rely on GNSS position especially for initial access

More

(determine frequency and timing offset)

Challenge
Spoofing leads to interference in NTN network
Jamming leads to no GNSS and no connectivity of NTN devices

Way Forward
Study in Rel-20 [RP-251863] => TR 38.742
“Study GNSS resilient NR-NTN operation”

)

)

—> Robust GNSS operation => RAN#112 (06/26)! 5G

Mauritanie

— Agreement in RAN1:

Level of GPS interference

“6GR NTN targets to support GNSS-based operation, GNSS-degraded operation and Low  0-2%
GNSS-less/GNSS-free operation.” &\\\ - L‘;i'“”‘fjﬁi

Source: https://gpsiam.org/
Page 19 Non-Terrestrial Networks in 5G and 6G © Fraunhofer IIS public
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https://gpsjam.org/
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251863.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251863.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_108/Docs/RP-251863.zip

NTN in 6G
Integrated in Study Item for 6G

NTN Deployment Scenarios defined already in [3GPP TR 38.914]

6G Study on 6G Radio (6GR) Different to 5G
NTN is part of many agenda items in 6G study; challenges for NTN are
Initial access: GNSS free
PNT services: Different to terrestrial scenarios “a) Aim at a harmonized 6G Radio design for TN

3D-Architecture: and NTN, including their integration.”
Support 3D-Networks for ground and aerial users,

Multi-orbit sat constellations,
Mobility (6G-6G, 6G-5G) including Al (<> NTN in O-RAN)
Spectrum usage:
MRSS 6G-NTN & 5G-NTN for service continuity and later 5G-NTN sunset;
Efficient TDD
Resource allocation incl. Al

To be discussed in the 6G Study Item until June 2027, followed by normative phase until 2029...

\
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Beitrag von Fraunhofer IIS
Heinrich Hertz GEO Satellite

Testing Aspects Sraents e ollowerinen
Heinrich-Hertz GEO Satellite for -

5G via Satellit: Hohe Bandbreiten ber Heinrich-Hertz-Satellit getestet

In hohen Frequenzen wie dem Ka-Band steht viel Bandbreite zur Verfigung. Wenn wir sie far
nicht-terrestrische Netze (#NTN) nutzen, werden Satellitenmobilfunknetze deutlich
leistungsfahiger. Wie die Umsetzung gelingt, haben wir jetzt Gber den deutschen

S p ace Seg me nt Kommunikationssatelliten Heinrich Hertz im geostationaren Orbit getestet.

Dlglta I paYI (o):) d in trans pa rent N Die Tests erfolgten im Rahmen der Heinrich-Hertz-Mission, die von der Deutsche

Raumfahrtagentur im DLR gefiihrt wird. Fraunhofer 1IS/Roger Riedel

Unsere Ergebnisse im Uberblick: Fraunhofer OBP (FOBP
G roun d & U ser Segme nt 5G-NTN-Ubertragung im Ka-Band mit speziell angepasstem Sender und Empfanger ( )

. . Kanalbandbreiten von 50 bis 100 MHz
NTN Gateway incl. Base Station  p.ienraten bis 20 137 Mbits

NTN U E: U u by 5G N R-NTN Nahtloser Handover zwischen Nord- und Stidbeam des Satelliten

Damit zeigen wir: 5G via Satellit im Ka-Band ist ein zentraler Baustein, um leistungsfahige
Mobilfunknetze auch in schwer zuganglichen Regionen verfiigbar zu machen. r

© Fraunhofer 11S/Paul Pulkert
Mehr Details zum Kommunikationsexperiment in unserer Pressemitteilung: https://Inkd.in/ N
ddev_qNd \

7
S OPEN AIR

== INTERFACE

ZZ Fraunhofer

NTN Gateway

. Fraunhofer lIS testet hol‘{ ind-
https://www.iis.fraunhofer.de/en/ff/kom/satk« breiten fiir nicht-terrasiREERENetze

Erfolgreiches 5G-Experiment (ber deutschen

Page 22 Non-Terrestrial Networks in 5G ai Kommmonikationss e Mo % F ra U n hOfe r
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https://www.iis.fraunhofer.de/en/ff/kom/satkom/obp/fobp.html

ESA 6G LINO (Laboratory IN Orbit)

Satellite Mission

https://connectivity.esa.int/projects/6g-lino

Satellite

Size: 16U Cubesat satellite by OpenCosmos, UK

Mass: 26 kg

Power: < 200 Watts

Payload: Reconfigurable Regenerative based on SoC by TESAT
Orbit: LEO at 500-600 km altitude, 97.4° inclination (Polar Orbit)
Launch: begin 2027

Air Interfaces

User Link: 5G NR-NTN (OpenAirinterface gNB, UE)
Feeder Link: DVB-S2X

\
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https://connectivity.esa.int/projects/6g-lino
https://connectivity.esa.int/projects/6g-lino
https://connectivity.esa.int/projects/6g-lino

ESA 6G LINO (Laboratory IN Orbit)

Our First Initial 4 Experiments

#1: E2E Demonstration #2: Handover (TN/NTN)

© Fraunhofer IS

End-to-End transmission via Live demonstration and
satellite with NR-NTN base evaluation of 3GPP based
station (gNB) onboard the conditional handover (CHO)
satellite between non-terrestrial and

terrestrial base stations (gNBs)

Page 24 Non-Terrestrial Networks in 5G and 6G © Fraunhofer IIS

#3: Spectrum Management

Spectrum monitoring in space
as preparation for future
spectrum allocation techniques
assessments

public

#4: 6G Waveform

Logo: 3GPP.org

Test and evaluation of possible
6G waveform enhancements
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NTN Testing Aspects
IRIS? Testbed

Fraunhofer IIS develops a testbed for IRIS?2
= ESA funded
= partners are WORK Microwave and JoanneumResearch

Testbed comprises
= Multiple base-stations (gNB)

= Multiple UE
= Background traffic emulation for cell loading
= Channel emulation

Multiple features: FR1 & FR2 numerology, CHO, Multi-
orbit, CU/DU split...
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32.216 Followerinnen
3 Monate

Gemeinsam mit #WORKMicrowave und #JoanneumResearch entwickeln wir im Rahmen des
von der #ESA finanzierten »Programme Related to EU Secure Connectivity« ein Testbed, das
die ESA in ihrer Rolle als Qualifizierungs- und Validierungsstelle fir #IRIS2 unterstitzen wird.

Es kann beispielsweise erprobt werden, wie die Ubertragung unter bestimmten
Wetterbedingungen beeinflusst wird, wie der Datenaustauch tiber Basisstationen auf Satelliten
lauft oder wie ein Handover tber mehrere Satelliten hinweg gelingt. Dafiir bauen wir eine
komplette, 5G-basierte Ubertragungskette auf — vom Endgerat iiber die per Kanalemulator
nachgebildete Satellitenverbindung bis zur Basisstation.

Da es derzeit noch keine 5G User Terminals und Basisstationen fur die
Satellitenkommunikation gibt, entwickeln wir am Fraunhofer IIS Prototypen dieser beiden
Komponenten. So bringen wir Mobilfunk und Satellitenkommunikation zusammen! %,

* Official ESA Disclaimer: The view expressed herein can in no way be taken to reflect the
official opinion of the European Space Agency.
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NTN in 5G and 6G

Summary, Conclusions

)

5G-NTN
Powerful standard for NR-NTN and IoT-NTN 5G

Deployments continuously extended
Will provide services until 2030’s...2040...

6G-NTN

Integrated in 6G Study Item
First 6G-NTN Standard by mid 2029
Future 6G-NTN deployments plans are in the “stars”

\
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Page 26 18/05/26 © Fraunhofer IIS public
s



% % Fraunhofer

s
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Contact

Thomas Heyn e
Dep. Head of Standardization Grou
Wireless Systems and Standard
Phone: +49 160 5840 473
Mail: Thomas.heyn@iis.frau
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