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2	Classification of the Work Item and linked work items
2.1	Primary classification
 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	
	
	



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

	Unique ID
	Title
	Nature of relationship

	770002
	Study on using Satellite Access in 5G
	Use cases and requirements for satellite access in 5G

	800048
	Stage 1 of 5GSAT
	Service requirements of satellite access in 5G

	800026
	Study on architecture aspects for using satellite access in 5G
	Unresolved key issue leftover from R17 

	860005
	(Stage 2 of) Integration of satellite components in the 5G architecture
	Baseline of 5G architecture to support satellite access

	980014
	5GC/EPC enhancement for satellite access Phase 2
	Unresolved key issue leftover from R18

	960016
	Study on satellite access - Phase 3
	Use cases and requirements for satellite access with regenerative mode




3	Justification
Satellite access has gained more and more consensus which is playing a key part in extending cellular 5G networks to air, sea and other remote areas not covered by terrestrial cell networks. TR 23.737(R-17 FS_5GSAT_ARCH) mentioned that satellite access network supports transparent mode (full transparent to NR protocols) and regenerative mode (On-board part or full NG-RAN functionality), but only transparent mode has been targeted until R-18.
[bookmark: specType1][bookmark: specNumber]TR 22.865 (SA1 R-19 study item) captured several use cases and requirements which are based on satellite regenerative mode. Supporting regenerative mode would be enrich satellite access which can provide more choice to the operators for deploying their networks. For example, if the satellite network provides coverage for deep-sea maritime areas where terrestrial base station cannot be deployed, regenerative mode is the best choice for the operators. If the satellite access aims to provide supplementary coverage to the cellular network in the terrestrial area, operator can choose transparent mode. Moreover, in some cases, regenerative mode can reduce latency and improve service experience, compared with transparent mode (e.g. on-board NR+UPF).
It is proposed to study satellite regenerative mode with the following key issues:
· Feeder link discontinuous connection
The UE locates in the satellite coverage area with few NTN-GWs, which will cause UE network connection intermittent or temporarily unavailable because of satellite feeder discontinuous connection. 
To enable delay-tolerrant service in this case, store and forward operations are necessary to be developed to sustain the user plane during the feeder link disconnection. Moreover, the support of store-and-forward capabilities would allow for a reduced network of NTN-GWs and still achieve global service coverage for delay-tolerant/non-real-time IoT NTN services. To enable time sensitive services in this case, local data switch can be supported by the UEs when accessing the same satellite access. Some services can be supported via application server on-board.
· Handover due to RAN node mobility
Embarking RAN on-board NGSO satellites implies frequent handovers of RAN nodes for any given 5GC. As RAN nodes mobility, a large number of UE under the same coverage will be simultaneously handed over from one RAN node to another one, which may cause overload in RAN and CN.
Existing handover procedures (e.g. handover trigger conditions, Xn/N2 based handover) needs to be optimized to avoid overwork of network functionalities and significant increase of signaling caused by frequent handover of RAN nodes.

Besides, normative work on supporting of discontinuous coverage feature has been finished in R-18, but it was decided that the standardization of Satellite Coverage Availability Information (SCAI) was not involved in R-18 and can be handled in the future release. This work is proposed to continue in R-19 to give a better support to satellite discontinuous coverage feature.
NOTE:	whether this objective is included or not will based on the progress of 5GSAT_Ph2 in SA2 R18.

4	Objective
The study item aims at investigating on further 5GC enhancements to support satellite regenerative mode and enhance R18 5GSAT_ARCH achievements with the following 5GC areas for study: 
1) Objectives related with new features:
· Architectural enhancements to support discontinuous feeder link connection
· Support of store and forward operation for delay-tolerant service when feeder link is unavailable
· Support of Local Data switch between UEs using the same satellite access
· Support of time sensitive service by local communication between UE and application server on board without going through the land network 
· Handover optimization for RAN mobility with regenerative mode
· Conditions to trigger handover enhancement.
· Interface(X2/N2) and Functionality (RAN/5GC) enhancements to support RAN node mobility
· Overload control due to frequent handover caused by RAN node mobility
2) Objectives related with performance improvement:
· Support of satellite coverage availability information standardization provided to the UE/AMF
[bookmark: OLE_LINK3][bookmark: OLE_LINK2]NOTE:	whether this objective is included or not will based on the progress of 5GSAT_Ph2 in SA2 R18.

5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xyz
	Study on Integration of satellite components in the 5G architecture Phase III
	TBD
	TBD
	




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

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

	
	
	
	



6	Work item Rapporteur(s)

7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN for the RAN related issues.

9	Supporting Individual Members

	Supporting IM name

	

	

	

	

	

	

	



