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Abstract: An evaluation on KI#1 is proposed.
1. Introduction/Discussion
This contribution gives an evaluation of solutions for Key Issue #1.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29 v0.5.0.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc23254045][bookmark: _Toc146636845][bookmark: _Toc148441197][bookmark: _Toc151176063][bookmark: _Toc151701871][bookmark: _Toc157597098][bookmark: _Toc158029091][bookmark: _Toc160540679][bookmark: _Toc519004414]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
7.x	Evaluation of solutions for Key Issue #1: Support of Regenerative-based satellite access
There are 14 candidate solutions (solutions #1, #2, #3, #4, #5, #6, #7, #8, #9, #10, #34, #35, #36, #42) proposed to solve this KI.
7.x.1	Sub-issue#1: Efficient management of N2/S1 connections considering RAN node mobility
For the efficient management of N2/S1 connections due to the RAN node’s movement, there are solutions #1, #2, #3, #4, #9, #10 supporting the management of N2/S1 connections between the RAN node and the CN, no impact on the UE. The solutions can be divided into three categories:
[bookmark: _CRTable5_2_2_11]Table 7.x.1-1: Category of solutions in sub-issue#1
	Category
	C1: N2/S1 connection setup/disconnect
	C2: N2/S1 connection suspend/resume
	C3: Proxy/agent for managing N2/S1 connection

	Solution#
	1
	2,3,4
	9,10



It is proposed to have following evaluation criteria:
1. Whether does the solution have the architecture impact? 
If yes, the feasibility of the solution needs to be confirmed by all relevant WGs before the evaluation.
2. Whether can the solution re-use existing procedure?
3. Which signalling can be saved by the solution comparing with no this solution? 
4. What is the cost of supporting this solution?
Table 7.x.1-2: Evaluate solutions to sub-problem #1
	Category
Criteria
	C1: N2/S1 connection setup/disconnect
	C2: N2/S1 connection suspend/resume
	C3: Proxy/agent for managing N2/S1 connection

	Whether the solution have the architecture impact
	no
	no
	Yes
A new RAN architecture needs to be discussed in RAN

	Whether can the solution re-use existing procedure
	yes
	yes
	no

	How much signalling can be saved
	Signalling for paging error handling can be saved
	Signalling for paging error handling can be saved;
Signalling for re-establish SCTP connection
	Signalling between ground GW and CN can be saved

	The cost of supporting this solution
	The RAN node needs to frequently connect/disconnect with CN, which leads to frequent SCTP connection establish/release
	The RAN and CN node has to store context for recovering NG/S1 connection
	New agent function needs to be introduced and corresponding new call flows.


7.x.2	Sub-issue#2:enhanced TA/Cell management considering the change of supported TA list for a RAN node on-board
For enhanced TA management considering the change of supported TA list for a RAN node on-board, there are solutions #2, #4.
Both solution #2 and #4 propose that a RAN node and AMF/MME can calculate the supported TA list for each RAN node on-board, so that the RAN node doesn’t need to continuously report the serving TA/cell change, which significantly saves signalling over N2/S1 interface.
Both Solutions further propose that the RAN node can report its supported TA list to the AMF/MME for information synchronization, i.e. the RAN node may notify AMF/MME of its support TA list periodically or on demand.
[bookmark: OLE_LINK11]7.x.3	Sub-issue#3: Handling feeder link switchover with AMF/MME change:
For supporting the feeder link switchover for Regenerative-based satellite access node while the connected AMF/MME is changing, there are solutions #5, #6, #35, which can be divided into 3 categories:
Table 7.x.3-1: Category of solutions in sub-issue#3
	Category
	C1: new TAU/TAU trigger due to feedlink switchover
	C2: two (logical) gNBs/eNBs
	C3: different TA list for different AMF/MME

	Solution#
	5,6
	3,5
	3,5



Solution group C1 proposes to trigger the UE to perform a Mobility Registration Update or TAU to update the new AMF/MME with UE's context;
In solution group C2, If the RAN node can still reach the old AMF/MME, then two (logical) RAN nodes on the same satellite will be activated during the feeder link switchover;
For solution group C3, If the RAN node can not reach the old AMF/MME, it means the new AMF/MME and old AMF/MME are serving different TA set, then existing TAU trigger can be applied;
The solution group C1 aims to solve the scenario where the RAN node on-board can only connect to either old AMF/MME or new AMF/MME during the feeder link switchover. However, it is doubt whether such scenario exists, since each RAN node shall support multiple NG/S1 connection towards different CN nodes, the RAN node shall be able to connect to both old and new CN nodes simultaneously if both of them can serve same TA. Based on this assumption, the RAN node shall route the UE message to the CN node which is serving the UE. On the other hand, both solution group C1 and C3 require UE context transfer between old and new AMF/MMEs, which means the routing path between old and new AMF/MMEs is connectable, then the RAN node on-board shall be able to establish NG/S1 connections toward both old and new AMF/MMEs simultaneously.
C2 as an implementation dependent solution, has no standard impact.
[bookmark: OLE_LINK1]7.x.4	Sub-issue#4: PCC/QoS control enhancement considering Regenerative-based satellite access
Solution#8 is the only solution to enhance the PCC/QoS control and introduce two new RAT type for regenerative-based satellite access. The AMF determines the RAT Type information for Regenerative-based satellite access of the UE and transfers the RAT Type information to the SMF. The RAT Type information for Regenerative-based satellite access takes into account the decision of CN PDB, Policy and QoS.
7.x.5	Sub-issue#5: User Plane Management considering RAN node mobility
For User Plane Management due to the RAN node’s movement, there are solutions #7, #35, #36.
Both solution #7 and #35 propose the SMF to know the feed link switch, so that the SMF can instruct the UPF to buffer DL data and update the DL tunnel. However, solution #7 requires an explicit indication.
Solution #36 proposes the SMF to know the RAN node leave its service area.
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