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Abstract of the contribution: This contribution proposes a KI for WT#2 of FS_5GSAT_ARCH_Ph3.
1	Discussion
The Work Task#2 of the FS_5GSAT_ARCH_Ph3 SID is:
“WT2: Store and Forward 
WT-2.1: Study, and if applicable, define the parameters needed to characterize and support S&F Satellite operation from a data service perspective, both for NR NTN (5GS) and IOT NTN (EPS).
WT-2.2: Study, and if applicable, define the control plane and user plane enhancements, including the minimum necessary set of Core Network functions to be embedded in the satellite, to support S&F Satellite data operation, both for NR NTN (5GS) and IoT-NTN (EPS). Co-ordinate with SA3 LI if needed. 
NOTE 2:	S&F for IoT NTN will be studied first and if there is remaining time available NR NTN can then be studied.
”
The following proposal is merging all the different aspects to be studied for Key Issues related to WT#2, WT#2.1& WT#2.2 listed in S2-2310460, S2-2311172, S2-2311147, S2-2310575, S2-2310726, S2-2310754, S2-2310843, S2-2310855, S2-2310943, S2-2311026, S2-2311027, S2-2311037, S2-2311072, S2-2311163, S2-2311245, S2-2311248.
The different aspects that need to be studied are separated in the following 5 topics:
1/ Architectural enhancement for 5GS/EPS, including:
-	Minimum necessary set of core network elements and associated functions onboard the satellite(s), to support S&F Satellite operation from a data perspective including which NF is responsible to trigger the S&F Satellite operation, and which NF(s) is responsible to execute the S&F Satellite operation;
-  What are the enhancements on the network functions to support the S&F Satellite operation, e.g. which network function will be used to store UL/DL data;
-	What are the impacts and whether any enhancements are required for SCEF exposure to an SCS/AS functionality to support S&F
-	Investigate how the NF on satellite delivers stored S&F messages efficiently to the ground and minimize the performance impact on the 5GS or EPS once the feeder link is available.
-  Investigate how NFs on the ground deliver stored S&F messages efficiently to the NF on satellite and minimize the performance impact on the 5GS or EPS once the feeder link is available.
-  Investigate how NF on the satellite optimizes paging mechanisms to deliver the S&F MT messages to UEs once the service link is available
-	How to support mechanisms to configure and provision specific required policies control for S&F Satellite operation (e.g. forwarding priority, acknowledgment policy).
2/	Signaling / Control plane procedures enhancement, including:
-	Identify which signaling procedures should be enhanced
-	How to transmits uplink and downlink signaling when feeder link is not connected.
-  What are the enhancements on the related network procedures to support S&F Satellite operation;
-	What are the impacts and whether enhancements are required for existing procedures (e.g. mobility management procedures, service request procedures, session management procedures etc),
-  What information would be used to activate S&F operation on satellites, e.g. information from UE or AF;
-	How the EPS provides/updates S&F enabled service authorization and provisioning of a UE
-	How to identify the UE is authorized to use the S&F Satellite operation if the satellite access supports S&F operation  
-	How to inform an UE of whether S&F Satellite operation is activated or not in a satellite cell
-	How to inform the UE about the estimated delivery time of the data to the CIoT AS/AF
-	How to inform an external CIoT AS/AF whether S&F Satellite operation is applied for communication with a UE and to provide related information (e.g., estimated delivery time for traffic addressed to the UE, storage quota, etc.)
-	Whether and how to suspend/resume a signaling procedure under the S&F Satellite operation mode?
-	How to handle the control plane signaling (e.g. initial attach, TAU, etc.) when the network is in S&F operation.
3/	Parameters to characterize and support S&F Satellite operation from a data service perspective following SA1 requirements including;
-	parameters for service authorization and provisioning considering at least the S&F data retention period and S&F data storage quota
4/	S&F Satellite operation on satellites, including:
-	How to store UL/DL data into one or more satellites;
-	How to inform an CIoT AS/AF about the estimated delivery time of the data to the UE
-	How to inform the UE or CIoT AS/AF about the S&F data retention period applied in the serving satellite 
-	How to inform the UE or CIoT AS/AF when the S&F data retention period is reached, and the stored data has not been delivered and has been discarded
-	How to inform the UE or CIoT AS/AF about the S&F data storage quota applied in the serving satellite 
-	How to inform the UE or CIoT AS/AF that the S&F data storage quota is reached, the serving satellite cannot accept any more data from the UE until the data storage for the UE is under the quota
-	How to inform the UE or CIoT AS/AF that the S&F data storage quota is no longer reached
-	How to forward UL/DL data stored in one or more satellites.
-	How to forward UE originated data stored in one or more satellites to the part of the network in the ground
-	How to forward UE terminated data stored in the ground network to the satellite that will transport the data to the destination UE. 
-	What mechanisms should be in place for forwarding of the stored traffic via the proper ground station considering different constraints (e.g., regulatory obligations for some traffic to use specific ground stations, UE/type of message/service) 
-	Delivery aspect:
-	What happens if the data cannot be delivered
-	Delivery confirmation: UE may need to receive receipts/ACKs for MO TX for some applications. Likewise, AS/AFs may need to receive receipts/ACKs for MT TX.
-	How can the UE or a AS/AF establish a specific validity period for the sent data
-	How should the UE or AS/AF be informed if the data's validity period has been reached without successful delivery
-	What mechanisms should be in place for setting and managing priority levels for stored data
-	How should priority data be handled when it conflicts with existing storage parameters, such as S&F data storage quota and S&F data retention period
5/ other aspects including
-	How to support regulatory service requirements such as PLMN country or regional service restrictions and Lawful Interception.
-	How to support roaming and non-roaming UEs
- 	How to ensure that the HSS accurately knows whether the UE has returned to TN or is still wanting to use the S&F NTN

The proposal is summarizing these aspects while outlining the most important points to be addressed.

2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-29 on FS_5GSAT_Ph3 as follows
[bookmark: _Toc22214903][bookmark: _Toc23254036]5	Key Issues
5.X	Key Issue #X: <Key Issue Title>Support of Store and Forward Satellite operation
[bookmark: _Toc22214905][bookmark: _Toc23254038]5.X.1	Description
According to the SA1 requirements, the S&F Satellite operation is providing communication service (in storing and forwarding information) to a UE in periods of time and/or geographical areas in which the serving satellite is not simultaneously connected to the ground network via feeder link or ISL.
The support of S&F Satellite operation is especially suited for the delivery of delay-tolerant/non-real-time satellite services such as CIoT/MTC (IP connectivity, NIDD and SMS).
To support S&F Satellite operation for delay tolerant services, it is proposed to study the following items:
-	What system architecture enhancements for 5GS/EPS are needed, including:
-	Minimum necessary set of core network elements and associated functions that should be placed on board the satellite(s)
-  Which NF(s) is responsible to activate/deactivateWhether and how to trigger the S&F Satellite operation mode, and how to execute S&F operations and which NF(s) are impacted/involved in its realization
-	What enhancements on the related UE and network proceduressystem procedures enhancements are needed to support S&F Satellite operation, including:
-	What are the impacts and whether enhancements are required in existing system procedures/information flows (e.g. mobility management procedures, service request procedures, session management procedures)
-	What information would be used to activate S&F Satellite operation, e.g. information from UE or CIoT AS/AF;
-	How to inform, if applicable,  the UE whether S&F Satellite operation is activated or not in a satellite cell
-	Whether and how to inform an external CIoT SCS/AS about a UE reachable via S&F Satellite operation
-	Whether and how to suspend/resume a signaling procedure due to S&F Satellite operation mode
-	Whether UE authorization to use S&F delivery is needed
-	What are the impacts and how to cope with TN-NTN interworking/roaming scenarios when S&F Satellite operation is used (e.g. how to ensure that the HSS accurately knows whether the UE has returned to TN or is still wanting to use the S&F NTN)
-	What new parameters/information elements are needed to characterize and support S&F Satellite operation from a data communication service perspective (e.g., S&F data retention period, S&F data storage quota) following SA1 requirements including: 
-	Parameters for service authorization
-	Parameters for service management/provisioning, considering parameters such as S&F data retention period, S&F data storage quota, priority levels for stored data, data's validity period.
[bookmark: _GoBack]-	How to store UL/DL data into one or more satellites;
-	How to forward UL/DL data stored in one or more satellites.
-	How to support the regulatory requirements (e.g., emergency, LI).What are the impacts and what enhancements might be needed to support regulatory services requirements when the satellite is supporting S&F Satellite operation

NOTE 1:	S&F for IoT NTN will be studied first and if there is remaining time available NR NTN can then be studied.
NOTE 2:	Coordination with SA3-LI on LI aspects is needed

