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Who we are

SnT - Interdisciplinary Center for Security, Reliability and Trust

Signal Processing and Communications (SIGCOM)

Major research areas: Mobile and Satellite Communications

Use cases: -« loT verticals
 Unmanned aerial vehicles
* Integrated satellite-terrestrial networks
* Quantum communications and key distribution

« Spectrum management and coexistence
« Autonomous transportation
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Overview of 5G (and 5G-NTN) activities at SnT using Openairinterface

5G-GoA Direct Access 5G-NTN GEO

5G-LEO Direct Access 5G-NTN LEO

5G-SpacelLab Earth-Moon and Lunar surface communication
MICRO5G Satellite backhauling and mobile edge
PROSPECT Lunar proximity communication

o0k bR

IRANATA Drone missions for network planning and optimization

Planned 5G activities
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5G-GoA (5G-Enabled Ground Segment Technologies Over-The-Air Demonstrator) BQ

Funding: ESA Artes program

GOA

Objectives: Demonstration of 5G-NTN over satellite, close to 3GPP standardization in 3GPP Release 17
Consortium: EURESCOM (Prime), Fraunhofer IS, UniBW, SnT

Status: Live testing and conclusion in August 2022.
SIGCOM Tasks: Adaptation of the higher layers of the 5G OAI stack (RLC, PDCP, RRC and NAS) for GEO satellite 5G-NTN
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5G-LEO (Openairinterface™ Extension for 5G Satellite Links) @ 56-LEO

Funding: ESA Artes program

Objectives: Demonstration of 5G-NTN over LEO satellite channel emulator, close to 3GPP standardization in 3GPP
Release 17

Consortium: EURESCOM (Prime), Fraunhofer IS, AlIBeSmart, SnT

Status: Ongoing
SIGCOM Tasks: Adaptation of the higher layers of the 5G OAI stack (RLC, PDCP) for LEO satellite 5G-NTN
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5G-SpacelLab 5G

SpaceLab

Funding: Internal ISM framework
Objectives: Space communications and control platform for the next-generation of space applications
Partners: SIGCOM (leading), SpaSys & SpaceR

Status: Ongoing

Facility for design and testing of 5G NTN gNB / UEs composed by: Earth-orbiting satellite
* OpenAirinterface-enabled 5G gNB and UEs communications
 STK-powered channel emulator
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MICRO5G (Mobile Edge Computing for 5G DROne Systems)

Funding: Service des médias et des communications(SMC)
Objectives: * URRLC communicationsand MEC capabilitiesfor 5G drone application

* BVLOS Drone control through 5G-assisted Dynamic Geofencing and Guidance

* Demonstrate 5G Satellite Backhauling for 5G applications

Prime Contractor: SnT

Field experiments: Autumn 2022 4 SES' SES* A
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PROSPECT (High data rate, adaptive, internetworked proximity communications
for Space)
Funding: ESA

Objectives: Design and demonstrate an efficient communication system for lunar missions connectivity based on existing
terrestrial technologies

Prime Contractor: SnT

Status: Ongoing
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IRANATA (Interference and RAdiation in Network PIAnning of 5G AcTive Antenna

Systems)
Funding: Service des médias et des communications (SMC)
Objectives: * Characterize inter-cell interference level in 5G Active Antenna System (AAS)

* Drone based missions for 3D network coverage map
* EMF measurement methodology due to AAS at the UE side

Prime Contractor: SnT

Status: Ongoing
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Planned Activities

5G-gNB in Space
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e Al-accelerated Communications
* 5G NTN Positioning/ Hybrid 5G-GNSS
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5G-SpacelLab Demo

Earth-orbiting Scenario: Small Satellites and NGSO Constellations

Conceptual Diagram
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5G-SpacelLab Demo
2-satellite setup demo (CDF)
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, Channel 1, Sett tx_gain 0.000000, rx_gain 120.000000, tx_freq 0.000000, rx_freq ©.000000

, channel 2, Setting tx_gain 0.000000, rx_gain 120.000000, tx_freq 0.000000, rx_freq 0.000000

, channel 3, Setting tx_gain 0.000000, 120.000000, tx_freq 0.000000, rx_freq 0.000000

, channel 0, Setting tx_gain 0.000000, 120.000000, tx_freq 2590000000.000000, rx_freq 2590000
000.000000

, channel 1, Setting tx_gain 0,000000, rx_gain 120,000000, tx_freq 0.000000, rx_freq 0.000000

, channel 2, Setting tx_gain 0.000000, rx_gain 0.000000, tx_freq 0.000000, rx_freq 0.000000
, channel Setting tx_gain 0.000000, rx_gain 120.000000, tx_freq 0.000000, rx_freq 0.000000
, channel 0, Setting tx_gain 0.000000, rx_gain 120.000000, tx_freq 2590000000.000000, rx_freq 2590000
000.600000
. C channel 1, Setting tx_gain 0.000000, rx_gain 120,000000, tx_freq ©.000000, rx_freq ©.000000
NB + i . — - , channel 2, Setting tx_gain 0.000000, rx 1 120.000000, tx_freq 0.000000, rx_freq 0.000000 UE
g ¢ A 3 , channel Setting tx_gain 0,000000, 1 0.000000, tx_freq 0.000000, rx_freq ©.000000
§ , channel 0, Setting tx_gau .000000, rx_ 1 120.000000, tx_freq 2590000000.000000, rx_freq 2590000
T ) ) . Ve \ Lt 500000
Sat i e i ’ d channel 1, Setting tx_gai .000000, 120,000000, tx_freq 0.000000, rx_freq ©,000000 (SN R+
1 L T , chanpel 2, Setting tx_ga1 .000000, 0000, tx_freq 0.000000, freq 0.000000

, channel 3, Setting 1 000000, rx_| 000000, tx_freq 0.000000, freq ©.000000
Setting tx_gai .000000, rx_ge .000000, tx_freq 2590000000.000000, rx_freq 2590000 Mbps)
Setting tx_g .000000, § 0.000000, tx_freq 0.000000, rx_freq 0.000000
6, channel Setting tx_gal .008000, .ooboeoe, tx_freq 0.000000, rx_freq 0.000000
, channel 0, Setting 000000, & 1 .000000, tx_freq 2590000000.000000, rx_freq 259000
000.000000
Card 7, channel 1, Setting _gai 000000, r .000000, tx_freq 0.000000, rx_freq 0.000000
channel Setting 1 000000, 0ooooe _freq 0.000000, rx_freq ©.000000
, Channel 3, Setting tx_gal 000000, .000000, tx_freq 0.000000, rx_freq 0.000000 |
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WP5: Space-based Edge Computing

5. Decision making

- EDG
- ij . E
& (Moon
1. Pre-process the images 2. Execute the algorithm
to detect rocks

Next steps:
* Interconnectelements

. 4. Images visualization
3. Execute algorithm B

to analyze the rocks * Finalize Al vision
operties *** .
S algorithm
Functional end-to-end scenario * Testing plan
()
5 (A ermork @:D) 5G-Network Local-Network
&b T -
5G User gNB ROS CONTROLLER

Rover

Implementation in the labs
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WPG6: Space Internetworking Systems

5G-SOR UE :

Next steps:

* Testing devices

e Purchase Quectel modules

e COMET platform integration

5G Smartphone 5G Baso-Station

Multi-connectivity scenario (under testing)
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ESA 5G-LEO

In-Lab Demo (Autumn 2022)

Link Parameters

Satellite altitude (Km) 600

Carrier frequency (GHz) 2

Bandwidth (MHz) 30
Sub-carrier spacing (kHz) 15,30
Terminal type Handheld
Antenna type Omnidirectional
Rx/Tx antenna gain (dBi) 0

Tx power 23 dBm
Antenna temperature 290K

Noise Figure 7 dB
Equivalent satellite antenna aperture 1m,2m
Rx/Tx antenna gain (dBi) 24 dBi, 30 dBi

Satellite EIRP density

28 dBW/MHz, 34 dBW/MHz

Figure of Merit G/T (dB/K)

-4.9dBK-1,1.1 dB K-1

Satellite beam diameter 90 km, 50 km
DL, UL (90 km beam) 0.6,-3.2 dB
DL, UL (50 km beam) 6.6,2.8 dB
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ESA 5G-GOA I

GOA

OTA Demo (Summer 2022) Demo OTA locations
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