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SaT5G - Satellite and Terrestrial network for 5G

WP5 Presentation

Á Introduction/overview of Testbeds-----Barry Evans

Á Video of demonstrationsðMichael Fitch

Á WP5.2/ 5.3---5GIC testbed validation and demonstrationsðBarry 

Evans and Rahulan (UoS)

Á WP5.2/5.4ðZII testbed validation and demonstrationsðLeonardo 

Goratti (ZII)

Á WP5.2/5.5---Oulu testbed validation and resultsðHarri Saarnisaari

(Oulu)

Á Achievements of WP5  --Barry Evans
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SaT5G - Satellite and Terrestrial network for 5G

Å WP5.1 Demo Planning /Logistics ïsubmitted in year 1

Å WP5.2 Lab prototyping and integration (pull through from WP4)

-Integrate prototypes from WP4 into testbeds and validate.

Ç WP 5.3 5G cellular  and Home plug & play demo (5GIC testbed)

-Cell backhaul (WP4.1 and WP 4.2)

-Multicast and caching (WP4.6)

-5G to premises with multilinking (WP 4.3,4.6)

Ç WP 5.4 5G moving platform validation (ZII testbed)

-Mobile backhaul (WP 4.1,4.2)

-Multicast/caching (WP4.6)

Ç WP 5.5 5G control and user plane harmonisation validation

-Adaption of NR to satellite delivery (WP4.4)

-operation over an emulated satellite link.

-Backhaul over 5GIC 4G network

Ç WP5.6 Results analyses and Recommendations

-Key achievements and way forward

Overview of  WP5 & Pull-Through from WP4
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SaT5G - Satellite and Terrestrial network for 5G

5G Use Cases (WP2) and Demonstrations
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SaT5G - Satellite And Terrestrial network for 5G

5GIC Testbed
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5GIC Testbed Demoôs

hǾŜǊ ǘƘŜ ŀƛǊ 5ŜƳƻΩǎ ǿƛǘƘ ǎŀǘŜƭƭƛǘŜ ƛƴǘŜƎǊŀǘŜŘ  рD 
core and RAN network (5GIC+iDR)  connected 
via GEO satellite (Avanti).

Á Use Case 1. Edge delivery of video with 
multicast and caching. (BPK)

Á Use Case 2. Fixed backhaul showing the SDN 
integration of the satellite and terrestrial 5G 
networks. (iDR)

Á Use Case 3. 5G to the Premises using multi 
linking between satellite and terrestrial.

-Multi users DASH video 
delivery with application layer 
protocols to show QoE 
fairness(UoS)
-UE implemented transport   
layer MP-QUIC protocol 
demonstrating improved QoE.
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SaT5G - Satellite And Terrestrial network for 5G

Zodiac Testbed 
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Zodiac Testbed Demoôs

Á Use Case 4-Backhaul to Aircraft 
movingplatform demonstrating the 
NFV/SDNintegration of satellite and 
terrestrial networks(Zodiac, Gilat).

Á Use Case 1-Edge delivery and 
updating of aircraft cabin video 
content (Broadpeak).

Á The Zodiac test bed was presented 
at the Industry Day with a video 
demo.

Á hǾŜǊ ǘƘŜ ŀƛǊ 5ŜƳƻΩǎ ǿƛǘƘ ǎŀǘŜƭƭƛǘŜ 
integrated core network connecte
d via O3b MEO satellite. Live 
demonstration to project partners, 
Zodiac management and external 
audience ςDecember 2019 (Zodiac, 
Gilat, SES, Broadpeak, i2CAT).

Á Live demonstration of GEO Satcom 
was delivered at the SaT5G 
workshop in Feb. 2020 (Zodiac, 
Gilat, Quortus, Broadpeak, i2CAT).
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SaT5G - Satellite And Terrestrial network for 5G

Oulu Test Bed
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Oulu test Bed Demo

Demo of satellite backhaul using NR 
(New Radio) air interface over a 
satellite link connected to a core 
network.

Á Use Case 2. Backhaul with NR 
over satellite.

Á MAC layer implementation of 
modified NR numerology to work 
over satellite.

Á Operation over an emulated 
satellite link.

Á Connected to the 5GIC 4G Core 
plus RAN network.

Note: Also TNO testbed on DASH streaming with caching included here
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SaT5G - Satellite and Terrestrial network for 5G

Here we show a video of all the demonstrations given at 

the Surrey and the Munich industry days based on the 

5GIC and the Zodiac test beds.
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Industry Day demonstrations



SaT5G - Satellite and Terrestrial network for 5G

Å ENDC 5NR integration work has been carried out during the project period

Å SDN gateway function implemented to support the transport layer slicing to separate 

the slice between NTN and the terrestrial network.

Å Cloud native function implemented to improve the performance of user plane 

functionality.

Å Secure MEC capability implemented and demonstrated for secure local breakout.

Å Fully integrated with ETSI OSM for both network.

Å 5G core implemented and tested by Landslide (Spirent) Stand alone system

5GIC Testbed Core Network
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SaT5G - Satellite and Terrestrial network for 5G

Å 5GIC testbed team has implanted Zero Touch slice managers and demonstrated a 

slice to Satellite network service.

5GIC E2E network slicing architecture

Zero Touch interconnect  
orchestrator 
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SaT5G - Satellite and Terrestrial network for 5G

Integration of Satellite Equipment into 5G Testbed

Å A combination of physical and virtual Satellite Network Functions were integrated into the 5GIC testbed:

Å Virtualised satellite network functions were deployed in 5GIC via the Open Source MANO Orchestrator, using industry-

standard VNF and Network Service descriptors jointly developed by iDR and UoS.

Å Satellite backhaul linkôs OTA performance was validated for various protocols (ICMP, UDP, TCP, SFTP) to ensure a 

stable and performant baseline for the remaining demo use cases.

PhysicalFunctions (UoS Remote Node)

RemoteSatellite Terminal

SatelliteMEC Server

Virtual Functions (UoS Central Node)

Satellite Gateway Function

Layer 2 over Satellite Function

Satellite Security Function
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