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WP5 Presentation

A Introduction/overview of Testbeds-----Barry Evans
A Video of demonstrationsd Michael Fitch

A WP5.2/ 5.3---5GIC testbed validation and demonstrationsd Barry
Evans and Rahulan (UoS)

A WP5.2/5.48 ZII testbed validation and demonstrationsd Leonardo
Goratti (ZI1)

A WP5.2/5.5---Oulu testbed validation and resultsd Harri Saarnisaari
(Oulu)

A Achievements of WP5 --Barry Evans

SaT5G - Satellite and Terrestrial network for 5G



Overview of WP5 & Pull-Through from WP4 Y

Satellite and Terrestrial
Network for 5G

T>

WP5.1 Demo Planning /Logistics T submitted in year 1

T>

WP5.2 Lab prototyping and integration (pull through from WP4)
-Integrate prototypes from WP4 into testbeds and validate.
C 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)
C WP 5.4 5G moving platform validation (ZII testbed)
-Mobile backhaul (WP 4.1,4.2)
-Multicast/caching (WP4.6)
C 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
C WAP5.6 Results analyses and Recommendations

-Key achievements and way forward
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5G Use Cases (WP2) and Demonstrations a4

Satellite and Terrestrial

Network for 5G

Demo 1. Multicast to edge and Video display
over NR to 5G UE (BPK). Live over GEO
satellite.

Use Case 1: Edge delivery & offload for
multimedia content and MEC VNF software

Demo 2. Adopting 3GPP Architecturein.

Satellite Networks (ST Engineering / iDirect). Use Case 2: 5G Fixed backhaul
Live over GEO satellite.

Demo 3. Over the air MEC based Video

streaming over 5G Mult-link Satellite and

Terrestrial Network (UoS). Live over GEO

satellite.
Use Case 3: 5G to premises

Demo 4. Satellite plus hybrid Backhaul
extending 5G Services (Ekinops). Live over
GEO satellite.

Demo 5. 5G Satellite — Terrestrial Integration
for Airplane Moving Platform (Zodiac). Video Use Case 4: 5G Moving platform backhaul
of demo.

Demo 6. C/U Plane split and NR over Satellite

(Oulu). Satellite emulation. Use Case 2: 5G Fixed backhaul

Demo 7. DASH Segment pre-fetching on MEC
proxy (TNO). Satellite and terrestrial
emulation.

Use Case 1: Edge delivery & offload for
multimedia content and MEC VNF software
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5Gl C Testbed Demoods G

Satellite and Terrestrial
Network for 5G

5GIC Testbed

I'Non Terrestrial network Hylas-4
I ﬁ
GEO

----- - o satellite capacity |

Satellite
Gateway

Sat Core
network

............

T

h@SNJ 0KS AN 5SY2Qa ¢
core and RAN network (5GIC+iDR) connected
via GEO satellite (Avanti).

A

Use Case.lEdge delivery of video with
multicast and caching. (BPK)

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

Use Case.BG 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 MRQUIC protocol
demonstrating improved QoE.
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Zodi ac Testbed Demod a4

Satellite and Terrestrial
Network for 5G

Zodiac Testbed A Use Case-Backhaul taAircraft

movingplatform demonstrating the
_ml}ﬂ--\\ NFV/SDNntegration of satellite anc
terrestrial networks(Zodiac, Gilak
A Use Case-Edge delivery and
updating of aircraft cabin video
Aictnrctae (o mock9) 21 - Wesing content Broadpeal.
ﬁm;mg""moz\ . A The Zodiac test bed was presente
S —==]|/ v atthe Industry Day with a video
= == . demo.
/A hdSNJ GKS | ANJ 58"
' integrated core network connecte
d via O3b MEO satellite. Live
demonstration to project partners,
Zodiac management and external

-
-
-
-

ZODIAC
AEROSPACE

o audiencec December 2019Zodiac,
Gilat, SEBroadpeak i2CAY.
00O A Live demonstration of GEO Satcor
— e was delivered at the SaT5G
[ e L) '**] workshop in Feb. 202@¢diac,
Gt Tk el Gilat, Quortus, Broadpeak i2CAY.
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Oulu test Bed Demo

Satellite and Terrestrial
Network for 5G

Oulu Test Bed

BACKHAUL PART (UOULU oR UoS 5GIC @ INDUSTRY DAY))

Yy

_ 5G core
5G-RAN s__r Satellite access network

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

A Use Case.Backhaul with NR
over satellite.

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

A Operation over an emulated
satellite link.

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

Note: Also TNO testbed on DASH streaming with caching included here
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Industry Day demonstrations

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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5GIC Testbed Core Network Y

Satellite and Terrestrial
Network for 5G

o

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

o

SDN gateway function implemented to support the transport layer slicing to separate
the slice between NTN and the terrestrial network.

A Cloud native function implemented to improve the performance of user plane
functionality.

o

Secure MEC capability implemented and demonstrated for secure local breakout.
A Fully integrated with ETSI OSM for both network.

A5G core implemented and tested by Landslide (Spirent) Stand alone system
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5GIC E2E network slicing architecture a4

Satellite and Terrestrial
Network for 5G

A 5GIC testbed team has implanted Zero Touch slice managers and demonstrated a
slice to Satellite network service.

Business User Portal and Business Applications

Zero Touch interconnect - Business layer with TMF API

0o \ CPRI+ Optical, = 1km
orchestrator E | Technology Brokerage | | Nl L kMrk \.::isu-a]_lsahﬂl'l i —— 10Gbil/s, Fibre Optical
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Local Proxy Local Proxy Local Proxy Local Proxy Local Proxy Local Proxy

Local Local Local Local Local Local
Orchestrator Orchestrator Orchestrator Orchestrator Orchestrator Orchestrator

NFV SDN NFV SDN NFV SDN NFV SDN NFV SDN NFV SDN
Control Control Control Control Control Control Control Control Control Control Control Control
A A A

Satellite
RAN
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Integration of Satellite Equipment into 5G Testbed Y

Satellite and Terrestrial
Network for 5G

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

PhysicaFunctions (UoS Remote Node) Virtual Functions (UoS Central Node)

RemoteSatellite Terminal Satellite Gateway Function

SatelliteMEC Server Layer 2 over Satellite Function

Satellite Security Function

A 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.

A Satellite backhaul |l inkds OTA performance was validated
stable and performant baseline for the remaining demo use cases.
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