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5G PPP Architecture Working Group
View on 5G Architecture

White Paper O (C(d  Satellite& WS EEMN10QEIZT D

There are discussions ongoing on the benefits of using the satellite
link as backhaul base station in specific scenarios like redundant
infrastructure for disaster recovery or for coverage in emerging
markets. As the capacity of the radio-based uplink to the satellite is
limited by the available spectrum and SNR, the achievable capacity is
not higher than the one for terrestrial radio links which is between 1-
10 Gbs today. Basic research has reached already 100 Gbps
terrestrial in spectrum above 100 GHz and commercial systems may
be available during the next decade. As radio link capacity is similar,
fixed satellite backhaul of mobile base stations could be considered
as a candidate to be integrated into the 5G network as another
access branch for some 5G use cases.

https://5g-ppp.eu/wp-content/uploads/2014/02/5G-PPP-5G-Architecture-WP-July-2016.pdf
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Japanese Plans for Satellite-Terrestrial 5G Integration
R&D Activities

Naoto Kadowaki

National Institute of Information and Communications
Technology (NICT)
Koganei, Tokyo, Japan
naoto@nict.go.jp

Abstract—There has been little discussion regarding integration of
satellite communications and terrestrial 5G mobile networks in Japan.
Taking advantages of satellite communications in 5G networks brings
benefit to 5G such as expansion of coverage, disaster resiliency and so
on. We have proposed to form a consortium to discuss this issue in
Japan, and have started studies of useful use cases and identified an
action plan. This paper describes the current status of satellite and
terrestrial 5G integration activities in Japan based on the discussion.
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- Emergency communications when terrestrial systems are
heavily damaged by a catastrophic disaster

I11.

Low power consumption, light weight and small Earth
Station in Motion (ESIM) and network slicing over satellite and
terrestrial networks are the main technological challenges for
satellite/5G integration.

TECHNOLOGY REQUIREMENTS

Fiscal Year 2022 | 2023 | 2024 | 2025
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SATIS5 Satellite Connectivity Models

o Backhaul — interconnecting remote and dynamic connectivity islands
o Direct to UE — connecting devices without using local terrestrial

infrastructure
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Satis5 Implementation and Integration Items
Fraunhofer FOKUS INSTITUTE
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TSG SA Work Areas under discussion TSG RAN Work Areas under discussion
at SA#85 (September 2019): For final decision at RAN#86
» 5G System Enhancement for Advanced Interactive (December 2019):
Services ( 45) N— g
» Celiular IoT enhancement for the 5G System (2 o) |nt€gf0'hon Of SOfe'”e |n SG SYSmeS { ol PAN - )
» System enhancement for Proximity based Services in

STTIUN GUTU TTUannTeT Upnmnaanuom

5GS (2 rose)
. 3 2 e Sidelink enhancements

Enhancement of suppor o G LAN pe serce e . e 3GPP-TR-38.811v15.1.0 ¢os
* Integration of Sateliite in 5G Systems (= H) unlicensed)

. Archneclurol enhoncements for 5G multicast- brocdcost o Multi SIM oper TR 38811 Jocks at the possible Non-Terrestrial Netwock archilecture options, m

services (11 o MR uRicest & including satelita/senal with NS on board (Section 4.7) o U
+ Studyon enhoncemenl of support for 5G Wireless and
Wireline Convergence (W =il e Coverage ent *
+ Application Awareness Interworking between LTE and NR e NB-loT and eN = N':iGc & e
(A4 NR) u
» Extended Access Traffic Steering, Switch ond Splitfing e Industrial loT & UE Uy gNB NGC
support in the 5G system architecture (=AT1555) ¢ MIMO enhanc

¢ 5G Enhancement for unmanned aerial vehicles - UAVs (14 V)

« Enhanced IMS fo 5GC Integration (=1 ) o NR for Non Tenhcanmu ivsiwwine

« Enhancement to the 5GC LoCation Services-Phase 2 o Integrated Access and Backhaul
(= ph2) enhancements

» Enablers for Network Automation for 5G - phase 2 (¢4 _717) e Generic enhancementis to NR-U

« Enhoncement of support for Edge Computing in 5GC (ot £0)

¢ Enhanced support of Non-Public Networks («11771) o Power saving enhancements

« Enhancement of Network Slicing Phase 2 (=15 #12) e RAN data collection enhancements
« Enhancement of 5G UE Policy (=11L7 ) e Positioning enhancements
« Architecture enhancements for 3GPP support of advanced V2X
services - Phase 2 ( XARC_Ph2)
* Supporting Flexible Local Area Data Network (©1 4 51) * Mainsfream Rek17 specification work will
» Supperting Unmanned Aerial Systems Connectivity, Identification start at the beginning of 2020, with the
and Tracking (/011 45) functional freeze of physical layer aspects
z ’ heduled for the nd quarler of 2021.
« Enhanced support of Industrial loT - TSC/URLLC enhancements (/'27) Ll A
» Support for Minimization of service Interruption (11117) The ASN.1 freeze should follow in
» Multimedia Priority Service Phase 2 (1/7°7) Seplembar 2021.
» Support for Multi-USIM Devices (11 /51V) There are a large number of work areas to
» System architecture for next generation real time communication be discussed. Realistically, we will only be
3 : . able fo take on board a sub-setf of them
services (' J within Rel-17.

» Service-based support for SMS in 5GC (51 “15)
+ Smarter User Plane (517)
UPF enhancement for control and Service Bosed Architecture ( AS)

&Usoge of User Identifiers in the 5G System (1| ‘/




3GPP TR 23.799 5G Architecture
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5G System: Network Slicing
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