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Abstract: New key issues for Store and Forward for satellites with intermittent ground links.
1. Introduction/Discussion
In FS_ 5GSAT_ARCH_Ph3, WT#2 proposes to study Store and Forward for satellites with intermittent ground links as following. 
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.
Based on the above WT, the following KI areas for study are described:
-	When and how S&F can be used.
	Related to WT-2.1 SA2 needs to study when S&F can be used for a UE, including types of traffic and how that traffic is transferred to the UE.
-	Impacts to existing procedures.
	UEs and networks support many procedures, which all assume once signalling for those procedures starts to be transferred it will continue to be transferred within a connection and is subject to relevant timeout in case of problems, for example. It needs to be studied if and how these procedures can be support and the impacts of supporting them.
-	Buffering/storing of traffic.
	For S&F the DL/UL traffic will have to be buffered/stored, without impact to the entities that are the source/sink of the signalling/data.
The SID also describes the priority between EPS and 5GS solutions and the use of 5GS brings additional aspects that need to be studied:
[bookmark: _GoBack]-	PDU Session Types (e.g. IP, Ethernet, etc).
	5GS Supports additional PDU Session types, so those additional PDU Session types need to be studied.
- 	Traffic routing over N6
	As NR-NTN is not limited to CIoT scenarios, as IoT-NTN is, whether and how data is transferred to the UE over the N6 reference point needs to be studied.
-	Emergency Support
	IoT-NTN does not support emergency access. NR-NTN can support emergency access by UEs, therefore it needs to be studied whether and how this is supported.
Based on the agreed assumptions at SA2#159, there is a minimum baseline in the study to support S&F without ISLs, although it is not prohibited, but equally not required, for solutions to support ISLs. Therefore, we need to separate out and identify solutions which form part of the baseline and solutions which are potential optional extension solutions.
If those stretch/extension solutions are to be concluded on, in addition to identifying why they are needed, if the assumptions about ISLs and their impacts described in S2-2312773 cannot be made then those areas will require study in any extension solutions.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-20.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First Change (all new) * * * *
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037]5.X	Key Issue #X: Store and Forward for satellites with intermittent ground links without ISLs
5.X.1	Description
To support data transmission for delay-insensitive data (i.e. IoT data) using satellite coverage with a Ground Link that is intermittent/temporary disconnected while the UE is in coverage, by the storing of MT data while the ground link is available (and the UE is out of coverage) and then forwarding the MT data to a UE when it is in coverage when the ground link is unavailable (and vice versa for MO data) is to be studied.
In order to support S&F EPC IoT, at least the following aspects need to be studied:
-	When and how to determine that S&F can be used for a UE, including PDN Types (i.e IP PDN Type, Ethernet PDN Type), use of Control Plane CIoT Optimisations, User Plane CIoT Optimisations etc,
-	impacts and whether enhancements are required for existing procedures (e.g. mobility management procedures, service request procedures, session management procedures etc),
-	impacts and whether any enhancements are required for SCEF exposure to an SCS/AS functionality to support S&F, 
-	how other signalling/data (eg CP data, SMS, positioning signalling, etc) is stored ready to be forwarded to a UE, and how any responses are stored and returned when the ground link becomes available again, with no or minimal impacts to the network entities responsible (e.g. GMLC).
In addition to the above for EPC IoT, for NR-NTN the following additional aspects, if time permits, needed to be studied:
-	The PDU Session types which can be supported for Store and Forward,
-	whether and how MT user data transfer is transferred from an AF via N6 to a UE and back,
-	whether and how MO user data transfer is transferred from a UE to an AF via N6, and
-	whether emergency access can be supported via S&F.
Editor’s Note: The impact of Study on MPS for IMS Messaging and SMS services (FS_MPS4msg) and Store and Forward is for FFS.
NOTE 1:	SA2 will need to align with the RAN scope and RAN study outcomes and close coordination with RAN WGs is needed once they have concluded on S&F and regenerative payload architecture impacts for any subsequent impacts to the SA2 study.
NOTE 2:	IoT NTN is the primary case, and whether NR NTN should be studied needs to be further discussed.
* * * * Second Change (all new) * * * *
5.Y	Key Issue #Y: Store and Forward for satellites with intermittent ground links utilising ISLs
5.Y.1	Description
A baseline is assumed that store and forward will work without ISLs. The use of ISLs for S&F requires study and at least the following aspects need to studied when utilising ISLs for S&F:
-	The scenarios in which S&F requires the use of ISLs.
-	When ISLs between network entities on board satellites are used, any impacts on any aspects of the reference points between those network entities requires studying and all identified impacts resolved.
* * * * End of changes * * * *
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