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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	
	Building Block

	
	Work Task

	x
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	740005
	5G System - Phase 1
	Parent


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002 



	Study on using Satellite Access in 5G (FS_5GSAT)
	Feasibility Study initiated in SA1 and about to be finalized. 

	750040
	Study on NR to support non-terrestrial networks (FS_NR_nonterr_nw)
	Study in RAN on radio aspects of satellite access
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Justification

Satellite access is included in the normative requirements for 5G. TS 22.261 includes the following requirements: in section “
6.3.2.3 Satellite access”
· The 5G system shall be able to provide services using satellite access.

· The 5G system shall support service continuity between land based 5G access and satellite based access networks owned by the same operator or by an agreement between operators.

· To provide services using satellite access, the air interface of the 5G system shall support a one-way latency of up to 280 ms.
Rationale for the satellite access – Terrestrial networks may not be available due either to economic rationales (expectation for revenues not meeting the minimum threshold for profitability), or disasters (e.g. Earthquakes, floods) leading to a temporary outage or total destruction of the terrestrial network infrastructures that need to be restored. However, a number of potential users may wish to access 5G services in these “un-served” or “underserved” areas by terrestrial networks, but will be prevented to do so, unless 5G satellite access networks provide such a service  (FS_5GSAT, TR 22.822) .
Timing

There are several reasons for which the study of the satellite integration in the 5G system shall be started at the earliest. 

· Satellite integration implies a group of new features, and its preparation will span some time, 
· Some architecture options have to guide the RAN working groups (e.g. is satellite access common to several operators or is it a roaming access, what function is allocated to the RAN and what is in the CN, are the satellite cells fixed or moving, how multiple country coverage works with country codes, etc.). 
Use cases under consideration

In order to further elaborate the associated satellite access 5G integration use cases , the Feasibility Study on using Satellite Access in 5G (FS_5GSAT, TR 22.822)  has developed a number of use cases, associated with potential requirements for the integration of satellite components into the 5G system. The use cases developed for satellite access in FS_5GSAT are the following ones.
· Roaming between terrestrial and satellite networks

· Broadcast and multicast with a satellite overlay 
· Internet of Things with a satellite network

· Temporary use of a satellite component

· Optimal routing or steering over a satellite 

· Satellite trans-border service continuity

· Global satellite overlay

· Indirect connection through a 5G satellite access network

· 5G Fixed Backhaul between NR and the 5G Core

· 5G Moving Platform Backhaul

· 5G to Premises
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Objectives
The objective of this study item is to identify key issues and provide solutions for the integration of the satellite access in the 5G system architecture when considering the above use cases and their associated requirements as described in TR 22.822. 
Owing to the large number of potential topics that the satellite integration may require addressing, we have set a priority among the architecture features to be studied - this priority is primarily based on the commonality to use cases, and expected complexity of the topics to be addressed.

Solutions will be investigated for  the following key issues (by decreasing priority order).


Higher priority key issues
· Overall impacts – Where is the impact of the satellite characteristics (delay, wide geographical span, etc.) on each aspect of the 5G system architecture? [all use cases]
· Network slicing – How to allocate and manage slices allocated to the satellite access? Especially wrt. the  possibly of a satellite cell spanning multiple countries [use cases: Satellite trans-border service continuity, Temporary use of a satellite component, Broadcast and multicast with a satellite overlay, Internet of Things with a satellite network, indirect connection through a 5G satellite access network, 5G Fixed Backhaul between NR and the 5G Core]
· QoS framework – How to adapt the QoS to satellite access? Possibly extend timers for Messages at N1/N2/N3 reference points, other options? [use cases: all]
· Network discovery and selection – How to define and add the satellite access network identities? [all use cases]
· Indirect connection of remote UEs via relay UEs: what is necessary for the Relay UEs to be served by satellite access? – starting from the results of  FS_REAR documented in TR 23.733 [use case: Indirect connection through a 5G satellite access network]
· Mobility management framework – What shall be the Inter-RAT (satellite and “terrestrial”) cell reselection/Hand-over procedures? [use cases: Internet of Things with a satellite network, Broadcast and multicast with a satellite overlay, Roaming between terrestrial and satellite networks]
Lower priority key issues
· Traffic Steering, Switching and Splitting between 3GPP and non-3GPP Accesses – How to adapt the ATSSS policy to accommodate bandwidth, latency, jitter, Error rate discrepancies as well as bi-unidirectional capability between satellite and terrestrial access? [use cases: Optimal routing or steering over a satellite, Broadcast and multicast with a satellite overlay].
· Broadcast/Multicast Capabilities – how to add the satellite access  for MBMS [use cases: Optimal routing or steering over a satellite, Broadcast and multicast with a satellite overlay]

· How to design an efficient tracking area in satellite access based on non geostationnary satellites? Adaptation or creation of CN based paging procedures, etc? Other options? [use cases: Internet of Things with a satellite network]
· What would be the scheme for the 
· dynamic reselection of user path for a group of UEs? [use cases: 5G Moving Platform Backhaul)]
Objective 1 – The FS_5GSAT_ARCH shall study the overall impact of the satellite integration in the 5G system,  based on the above priority list.
Objective 2 – Within the above impacts,  identify a list of  topics for inputs to the RAN working groups, (e.g. is satellite access common to several operators or is it a roaming access, what function is allocated to the RAN and what is in the CN, are the satellite cells fixed or moving, how multiple country coverage works with country codes, etc.).
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Expected Output and Time scale

As TR 22.822 is expected to be approved by SA #80, the following schedule is anticipated: 
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	23.8YZ
	Internal TR
	MICHEL, Cyril, cyril.michel@thalesaleniaspace.com

	3GPPSA#83
	3GPPSA#84
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

Note 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".

	Impacted existing TS/TR 

	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	


6 Work item Rapporteur(s)
MICHEL, Cyril, cyril.michel@thalesaleniaspace.com
7
Work item leadership

SA2
8
Aspects that involve other WGs
Interactions may be expected with RAN2 during the course of the study, through RAN/SA Liaison Statements, as well as with potential MBMS and ATSSS on-going studies.
Security aspects may be studied by SA3.

Charging aspects may be studied in SA5.
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Supporting Individual Members
	Supporting IM name

	Thales S.A.

	TNO

	CNES

	Avanti Communications Ltd

	CTTC

	ESA

	Fraunhofer IIS

	HUGHES Network Systems Ltd

	Nomor Research GmbH

	Catapult

	IAESI

	SES S.A.

	ICS (Institute for Communication Systems - University of Surrey)

	VTT Technical Research Centre of Finland

	Alibaba (China) Group., Ltd.

	Telekom Research & Development Sdn. Bhd.

	LEONARDO SpA

	Airbus DS SLC

	Reliance Jio

	Siemens AG

	VT iDirect Solutions Ltd


