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1	Introduction
In this contribution, we discuss the objectives for store and forward of the work item [1]: 
· [bookmark: OLE_LINK13]Support of Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:
· Define the necessary enhancements into E-UTRAN (network & UE) to support S&F operation for delay-tolerant services [RAN3, RAN2]
· At least specify necessary enhancements e.g. related to S1 protocol, especially to address the feeder link switch over as needed [RAN3]
Note: Strive to minimise UE impact.
Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required

Further we discuss the LS from SA3 in S3-241567 [2]. 

[bookmark: _Ref178064866]2	Discussions 
Last meeting RAN2 made these assumptions: 
RAN2 assumptions:
1. S&F implies that at least the full eNB will be onboard
2. An IoT NTN network shall be able to inform UE(s) whether S&F Satellite operation is applied, either via NAS or AS (wait for SA2 progress on this)
3.	The S&F satellite operation is common for NB-IoT and eMTC.
4.	The S&F satellite operation is applied to both CP solution and UP solution (for the UP solution pending on SA2 conclusions on the architecture)

[bookmark: _Toc166205364]The regenerative payload for IoT NTN can await the solution in NR NTN regenerative payload. 

The store and forward operation will require some architecture updates besides the regenerative payload. Possibly there is a need for (partial) core network onboard the NTN payload. Likely, the store and forward can be done without affecting the RAN protocols if the storage is in a NW node that is part of the NTN payload which is the scope of SA2 being studied [3]. 
Observation 1 [bookmark: _Toc166205362]There are 20 options for the architecture of store and forward operation being discussed in SA2. 
There may be limits to the type of traffic allowed to be stored and later forwarded (which is in SA2 scope, and possibly CT1). Similarly, there may be a need for UEs to know when a serving satellite or a neighbor satellite may be in Store & Forward operation mode, which could affect some existing procedures and lies within RAN2 scope. In any case, the network architecture must be made clear before RAN2 can decide whether there is a need for RAN2 protocol updates.
This work cannot be done before the outcome of the SA2 study has concluded. 
[bookmark: _Toc166205365]RAN2 await the outcome of the store and forward architecture study in SA2 before deciding any RAN2 impact. 
3	LS from SA3 on store and forward
In order to “produce viable security solutions in the Rel-19 timeframe” [2] for Store and Forward operation, SA3 is asking SA2, RAN2 and RAN3 to indicate in which direction Rel-19 architectural choices will be heading [2]. There are currently some 20 Store and Forward (S&F) solutions studied by SA WGs [3], so any guidance RAN2 can formulate to SA3 may be beneficial.
S&F architecture in itself is not within RAN2 scope, but none the less we will provide some general considerations and attempt to formulate a way forward.
In NTN, S&F operation provides communication services to a UE while the serving satellite is not simultaneously connected to the ground network via feeder link or ISL. For UL, "store" refers to on-board storage of UL information from UE and "forward" refers to forwarding of stored UL information to the ground network. For the case of DL, "store" refers to on-board storage of DL information from the ground network and "forward" refers to forwarding of stored DL information to the UE. Error! Reference source not found. In general, S&F operation involves deploying one or more (or part of) core network functions in the satellite payload, and it assumes a regenerative payload with eNB on board.
Observation 2 [bookmark: _Toc166205363]S&F operation involves deploying one or more (or part of) core network functions in the satellite payload, assuming an eNB on board.
S&F as such is out of RAN2 scope (it is in fact being studied by SA WGs, and the corresponding solutions are documented in [3]). The issues being studied include e.g. minimum necessary set of CN network functions to be embarked on the satellite, potential impacts on IMS procedures, managing UE-satellite-UE communications, and others. Potential solutions are assumed to minimize UE, RAN, CN or IMS impacts, support regulatory requirements and PLMN country or regional service restrictions [3]. 
Considering that the study assumes an eNB on board the satellite, there seems to be indeed no impact on RAN2 besides what was discussed in section 2. 
[bookmark: _Toc166205366]S&F as currently studied by SA WGs seems to be out of RAN2 scope. 
[bookmark: _Toc166205367]Discuss whether RAN2 needs to reply to the LS. 

4	Conclusion
In the previous sections we made the following observations: 
Observation 1	There are 20 options for the architecture of store and forward operation being discussed in SA2.
Observation 2	S&F operation involves deploying one or more (or part of) core network functions in the satellite payload, assuming an eNB on board.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The regenerative payload for IoT NTN can await the solution in NR NTN regenerative payload.
Proposal 2	RAN2 await the outcome of the store and forward architecture study in SA2 before deciding any RAN2 impact.
Proposal 3	S&F as currently studied by SA WGs seems to be out of RAN2 scope.
Proposal 4	Discuss whether RAN2 needs to reply to the LS.
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Appendix 		LS from SA3 on store and forward

[bookmark: _Hlk164173743]3GPP TSG-SA3 Meeting #115AdHoc-e	S3-241567
Electronic meeting, online, 15 - 19 April 2024
Title:	LS to SA2 and RAN2 on selected satellite architecture for Store and Forward
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	NA
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-19
Work Item:	5GSAT_SEC

Source:	TSG SA WG3
To:	SA2, RAN2
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	SA, RAN3, SA3-LI

Contact person:	Alec Brusilovsky
	Alec.brusilovsky@interdigital.com
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None

1	Overall description
SA3 is in the process of studying the security and privacy aspects of 5G satellite access phase 3. In particular, SA3 is assessing security and privacy protection solutions for the Store and Forward (S&F) satellite operation for both, NR NTN (5GS) and IoT NTN (EPS). 
Current S&F solutions described in TR 23.700-29 span over wide architectural choices ranging from only eNB/gNB, to split network functions/elements, and to the whole core network on board of satellite. 20 solutions describe various configurations on board of satellite. 
To produce viable security solutions in the Rel-19 timeframe, SA3 needs an indication from SA2 (supported by RAN2) that would point out in which direction Rel-19 architectural choices will be heading, so that SA3 can focus on securing only suitable solutions out of the current set of 20 S&F solutions as of SA3#115AdHoc-e.
[bookmark: _Hlk163924737]SA3 kindly requests SA2 and RAN2 to either conclude on the appropriate S&F solutions or give an appropriate indication to SA3 regarding solutions or anticipated satellite architecture to focus on. 

To SA2, RAN2, and RAN3
ACTION: 	Please take the above information into account and either conclude on the appropriate S&F solutions or give an appropriate indication to SA3 regarding suitable solutions or anticipated satellite architecture to focus on.
3	Dates of next TSG SA WG 3 meetings
SA3#116	              20 - 24 May 2024		Jeju (South Korea)
SA3#117	             19 - 23 August 2024           Maastricht (Netherlands)

	4/4	
