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Abstract: Evaluation criteria, aspect and architecture grouping of solutions for KI#2.
1. Introduction/Discussion
Ahead of SA2#162, 20 solutions are proposed for KI#2 in the TR. Summary and evaluations for the 20 solutions in the TR are proposed. It is expected that the evaluation will need to be updated in meetings after SA2#162, to take in account any additional solutions.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29 version 040.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (All new) * * * *
7.x	Evaluation for KI#2
7.x.0	Overview
For KI#2 the criteria are described which provide a framework to document the evaluation of each or group of solutions with in clause 7.x.1, followed by grouping of solutions in clause 7.x.2 and then an overall evaluation of the solutions or groups of solutions is in clause 7.x.3 matching them to the criteria.
7.x.1	Evaluation criteria and related aspects
The principles or criteria that the solutions or architectures (or groups of) for KI#2 used to describe and evaluate to are:
1.	Verification of UE location
	This feature is introduced since the first version of satellite, i.e. Rel-17. It is important and necessary to support location verification to verify whether UE is allowed to operate at the present UE location in Rel-19.
	Considering the UE may move during the location verification, it’s best to perform location verification as quick as possible rather than go through serval rounds of service link and feeder link unavailability before determining, e.g. the UE is not allowed access.
2.	Support of multiple satellite constellations
	For services operated under S&F satellite operation, it’s good to support constellations of multiple satellites for data/signalling transmission, as it may provide additional coverage and help to reduce communication latency, e.g. DL data/signalling can be transferred to a UE via a satellite which can serve UE fastest rather than the satellite that UE sends UL data/signalling.
	It is anticipated what constellations of multiple satellites are a reality and a constellation of multiple satellites can support single satellite operation. It can also be anticipated that satellite constellations which are initially deployed with a single satellite can and may expand to have multiple satellites in them.
3.	Data transmission over CP, or over UP, or via NIDD, or via SMS
	For IoT services, the data can be transferred over the control plane using Control Plane CIoT EPS Optimisations, or over the user plane optionally using User Plane CIoT EPS Optimisation, via NIDD or via IP, or via SMS.
	For the chosen solutions or architectures, it’s better to also support the above different data transmission options regardless of S&F satellite operation.
4.	Impacts on UE, RAN and CN
	The chosen solutions or architectures should have minimum impact on UE, RAN and CN.
7.x.2	Categorisation and grouping of solutions
7.x.2.0	Overview
The solutions focus on two aspects: 1) Architecture to support S&F Satellite operation; 2) Event exposure to AF/UE. The solutions are matched against the 2 aspects, and options within those aspects.
7.x.2.1	Aspect 1: Architecture to support S&F Satellite operation
7.x.2.1.0	Overview
The solutions can be categorised into 5 architectures options as in the following clauses.
[bookmark: _Hlk162365420]7.x.2.1.1	Architecture option 1: eNB and partial MME on board
6 solutions (solution#11, #12, #14, #15, #23, and #37), provide this architecture option. Note that solution#37 is for 5GS.
The differences between the solutions are as following:
-	Solution#11, #12, #14, #23 are for eNB and partial MME on board architecture. While solution#12, PCRF can also be on board.
-	Solution#37 is for gNB and partial AMF on board architecture.
-	Solution#15 is for eNB and partial C-SGN on board.
7.x.2.1.2	Architecture option 2: eNB and whole MME on board
5 solutions (solution#13, #16, #17, #18, #22) provide this architecture option.
The differences between the solutions are as following:
-	Solution#13(option1) and #22 provide an eNB and MME on board.
-	Solution#13(option2), #16, and #17 provide an eNB, MME and a “UP” node on board:
-	Solution#13(option2), and #16 provide an eNB, MME, S-GW and P-GW on board. While in solution#13, a proxy AF can also be on board for real time acknowledgement towards the UE.
-	Solution#17 provide an eNB, S-GW, SCEF and SFCF(S&F control function) on board.
-	Solution#18 provide an eNB, MME and partial HSS on board.
7.x.2.1.3	Architecture option 3: eNB on board
2 solutions (solution#20, and #21), provide this architecture option.
7.x.2.1.4	Architecture option 4: gNB and UP node on board
2 solutions (solution#24(option1), and #27), provide this architecture option.
In solution#24(option1), it is gNB, PSA UPF and EAS on board. While in solution#27 it is gNB and I-UPF on board.
7.x.2.1.5	Architecture option 5: eNB and whole CN NF on board
2 solutions (solution#19, and #24(option2)) provide this architecture option. Note that solution#24(option2) is for 5GS.
In solution#19, an endpoint Proxy to store and forward the UE application data is also on board, and the SSFC act as UE proxy is on ground.
7.x.2.2	Aspect 2: Event exposure to AF/UE
7.x.2.2.0	Overview
3 solutions (solution#26, #38 and #39), for this aspect are proposed.
The differences between the solutions are as following:
-	In solution#26 and #38, the CN exposures S&F Satellite Specific Parameters to AF. Note that the details of the parameters are still under discussion.
-	In solution#39, MME configures satellite storage quota for each UE.
7.x.3	Overall Evaluation
Editor's note: the overall evaluation for each solution or group of solutions is FFS.
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