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20 operators ® Global & Regional ® CEO participation
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d access, Satellite
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networks and resources and services, coordinated via
~ Orchestration

® Helping address the 5G investment cost conundrum
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Solutions for markets targeted by 5G

Projects & demonstrations
will contribute to a global
eco-system and a multi-
vendor supply chain
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Markets & Verticals Media

Soluti Multicast/Broadcast
olutions & On Demand
Content Delivery

Terrestrial 5G systems face

essential challenges

E.g. Investment Economics / Coverage /
Quality of Service / Reliability & Stability
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Enterprise Mobility & Energy Government

Cellular Backhaul Aero, Maritime & Government Fixed

Land Mobile Mobility

Broadband Connectivity &

Securi

Satellite integration will
better serve key markets &
verticals targeted by 5G

(~
Connected Car Pedestrian users

and loT & connected
devices

SOTA/FOTA, e911

Agricultural & DA

Industrial loT
Emergency
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HOW ARE WE ENABLING THAT?
Evolution of Satellite Operators ® Innovation Across the Value Chain

Enriched Satellite Offering
& GEO
& MEO
® LEO

& VHTS

From vyholesale To value-added Dlglta.l payloz?ds :
providers of Terabit satellite (constellation)

bandwidth partners Flexible shaped beams coverage

Beams track mobile platforms
To working on Activate beams per demand
standards for > Steerable beams

integration with & High Altitude Platforms (HAPS)
terrestrial networks

From To listed companies
Intergovernmental with diverse (&
Organisations terrestrial) investors

From a proprietary,
non-interoperable
technology




Satellite Eco-System Awareness of 3GPP:
Enabling a multi-stakeholder Dialogue

“Satellite 20XX"” is the largest
satellite industry trade show &

% a TE I_I_ITE 2 O-l 9@ conference worldwide
3GPP TSG Chairs participated in

May 6-9, 2019 2 relevant sessions on 5G
standards

Walter E. Washington Convention Center
Washington, DC

The Business of Meaningful/Connections... Significant interest shown by
satellite, terrestrial & other

vertical communities
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Technology advancement matches ambitions & Activities

Achieving “Ease of Use” of Cooperation with MNOs to
satellite technology / smooth ensure extension of terrestrial
integration of satellite into 5G networks for 5G / enable
ecosystem through standards other services
Enhanced coordination across satellite Increased awareness of ESOA in 3GPP -
industry & more satellite operators supporting collaboration with NGMN initiated as a
& aware of standardization work in 3GPP result of ESOA’s 3GPP presence

— concrete steps towards satellite-
terrestrial integration to support
extension of mobile services

— MoU in place ngmn

Operators considering longer-term vision
& short-term objectives noting numerous
initiatives using existing satellite systems

Participation in relevant events (TNO
Satcom Seminar, 5G-IA verticals workshops,
etc.) & in new ATIS NTN WG

WWwWw.esoa.net




Validation of Key Technologies for Satellite
Integration into 5G
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Major efforts are underway to develop/put in place/demonstrate satellite integration into 5G:

Assessment of vertical
requirements for 5G satellite
solutions

Feasibility studies in
standardization framework of
direct/indirect satellite access

Demonstration of key 5G apps

. . . T \ ¢ Live over-the-air demos using
Multiple projects - diverse 5GALLSTA R+ satellite backhaul for video chat/
partners - different continents - 5Genesis streaming/ internet browsing for 5G

. . )
all satellite platforms: Al IX “on SG-UINNI test beds
¢ Satellite & mobile operators METAMORPHOSIS SATIis5 oSSR GET 'e'dge
. supported by network slicing
¢ Manufacturers & integrators . . : .
. . . - ¢ Direct access via satellite based on
¢ Space agencies, regional bodies, SIT
. . narrowband loT
academia & research organisations 5G . .
. . Sl and T ¢ Multi-connectivity between cellular
@ Europe, Americas, Asia . . T
& GEO. MEO. LEO e/ GAT & satellite (direct/indirect access)
P Zdae. # Full integration of 5G RAN with CPE

Projects continue into 2020 and beyond
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Standards enabling satellite integration into 5G

Network P
Management& % ) A @ TJLINUX S ONAP
Orchestration

3GPP T5G SA

¢ Service requirements associated to satellite access & transport included in 3GPP TS 22.261
“Service requirements for the 5G system; Stage 1”
¢ Ability to implement/deploy 5G service with 3GPP/ non-3GPP satellite radio access network

4 On-going Study Items (to be completed in 2019, targeting Rel17 specification)

— “Study on management and orchestration aspects of integrated satellite components in a 5G

network” =>3GPP TR 28.808
= “Study on architecture aspects for using satellite access in 5G” => 3GPP TR 23.737

3GPP TSG RAN

4 On-going Study Items (to be completed in 2019, targeting Rell17 specification)
— ‘Solutions for NR to support non-terrestrial networks (NTN)” => 3GPP TR 38.821
¢ Current targeted service MBB
¢ More than 50 supporting organisations from vertical, cellular & satellite industries -
gaining momentum
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4 During Rel.15: TSG RAN studied potential impact on NR when introducing NTN
4 During Rel. 16:

<+ TSG RAN is about to conclude on potential solutions for introduction of NTN with
minimum impact on NR

< TSG SA approved specifications on 5G system for integration of satellite system
(direct access & backhaul)

< TSG SA is about to conclude on corresponding solutions at architecture level

¢ Normative phase for Rel. 17 and further Sl topics for Rel.18: discussions have been
initiated, and latest from SA/RAN Plenary#85, Newport Beach CA:

< In SA, 5GSAT_ARCH (Integration of Satellite in 5G Systems) is on the priority list
< In RAN, decision to start email discussion after RP#85 (RP-192248)
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Annex - Links to Demos & Projects

Project / Demo
5G Allstar

ALIX

Metamorphosis

5G Champion
EdgeSat

5Genesis

5G VINNI

SATis5

SaT5G

5G over LEO Satellite

https://5g-allstar.eu

https://artes.esa.int/projects/alix

https://artes.esa.int/projects/metamorphosis

http://www.5g-champion.eu

https://artes.esa.int/projects/edgesat

https://5genesis.eu

https://5g-ppp.eu/5g-vinni/

https://satis5.eurescom.eu

https://www.sat5g-project.eu

https://www.sstl.co.uk/media-hub/latest-news/2019/telesat-leo-phase-1-satellite-

demonstrates-first-e




