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Abstract: This contribution proposes the evaluation and conclusion on KI#3.
1. Introduction/Discussion
This contribution gives an evaluation of solutions for Key Issue #3 and provides conclusion proposal.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-29 v0.5.0.
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Editor's note:	This clause will provide evaluation of different solutions.
7.x	Solution grouping for Key Issue #3:  Support of UE-satellite-UE communication
There are 10 candidate solutions (solutions #28, #29, #30, #31, #32, #33, #40, #41, #42,#43) proposed to solve this KI, the solution for #30 does not involve architecture, while #42 includes solutions under two architectures, 10 candidate solutions can be divided into two categories based on the architecture impact as in the following clauses. For solution #30, it focus on determine UE-SAT-UE eligibility, which S-CSCF makes the determination by initiating satellite connectivity service.
7.x.1	Solution Network Architecture 1: gNB and UPF onboard Satellite
5 solutions (#28,#29,#31,#40,#43) are provided under this Architecture,, according to the technical points in these solutions, they can be further classified into three categories.
Category 1: UE-SAT-UE trigger and determination:
-	NF(s) in IMS makes the determination:
	For solution#28, S-CSCF makes the determination based on the NR satellite access type, the UEs' codec capabilities, operator policy and UEs' subscription data. 
For solution#31,#40 and #43, P-CSCF makes the determination. While in solution#31, P-CSCF makes the determination based on satellite access, operator policies and media transcoding requirement. In Solution #40, P-CSCF makes the determination based on SDP answer and satellite access information. In solution#43, P-CSCF makes the determination based on satellite constellation information.
-	NF in 5GC makes the determination:
For Solution #29, SMF decide to trigger UE-SAT-UE based on the transcoding requirement and Satellite ID.
Category 2: ULCL/BP/local PSA UPF selection:
-	For solution #28, the SMF performs ULCL/BP/local PSA UPF selection and insertion during PDU session establishment procedure or PDU session modification procedure based on gNB on-board Satellite ID provided by the AMF. 
For solution #29, SMF insert the UPF deployed on satellite as UCLCL and PSA.
For solution #40, SMFF inserts ULCL/BP/local PSA UPF for IMS PDU session based on DNAI provided by P-CSCF.
Category 3: Handover procedure when serving satellite changes:
-	For solution #40, when the serving satellite changes, the gNB and ULCL/BP/local PSA UPF change to the target satellite.
For solution #43, SMF decides to change the UL CL due to UE mobility or change of satellite, SMF selects a UPF and using N4 establishes the Target UL CL for the PDU Session.
7.x.2	Solution Network Architecture 2: gNB and UPF and IMS-AGW 	onboard Satellite
5 solutions (#32,#33,#41,#42,#43) are provided under this Architecture. For solution under this architecture, according to the technical points in these solutions, they can be further classified into 4 categories.
Category 1: UE-SAT-UE trigger and determination:
-	For solution#32, S-CSCF makes the determination based on UE’s service profile and access network information.
	For solution#33, S-CSCF makes the determination based on Access Type, User Profile and Operator Policy.
Category 2: ULCL/BP/local PSA UPF selection:
-	For solution #32 and #41, SMF insert the UPF deployed on satellite as UCLCL and PSA.
For solution #42, a new network node “Relay” behave as a SMF and select appropriate UPF on board based on the satellite ephemeris.
Category 3: IMS AGW selection:
-	For solution #42, a new network node “Relay” behave as a P-CSCF and select appropriate IMS AGW on board based on the satellite ephemeris.
Category 4: Handover procedure when serving satellite changes:
-	For solution#33, under the continuous satellite coverage scenario, only UE's connected Satellite gNB needs to switch from source satellite to target satellite. For discontinuous satellite coverage scenario, the onboard gNB, UPF, and IMS-AGW must be switched from source satellite to target satellite.
For solution #41, IMS AGW and ULCL UPF need to be relocate to target satellite while handover procedure.
For solution #43, SMF decides to change the UL CL due to UE mobility or change of satellite, SMF selects a UPF and using N4 establishes the Target UL CL for the PDU Session.
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8.X	Conclusions of KI#3
The following conclusions are agreed for KI#3 "Support of UE-satellite-UE communication":
-	UE-satellite-UE communication only supports basic voice and video call service in this release;
-	In this release UE-satellite-UE communication supports both scenarios that the IMS-AGW is onboard and the IMS-AGW is not onboard.
-	P-CSCF is always on the ground;
-	If the IMS-AGW is not on the satellites, the ULCL/BP/local PSA UPF is inserted on the satellite to route traffic data directly between the satellites.
-	In this release the originating and terminating UEs is allowed to connect to different satellites in the same constellation with the assumption that the ISL is always available between satellites for interconnection.
-	It is P-CSCF who determines if the UE-satellite-UE communication is applicable based on the satellite related access information of both UEs and the media negotiation result
-	the UE-satellite-UE communication is applicable if both UEs are connected to the same constellation and has no transcoding requirement for the IMS session;
-	If the UE-satellite-UE communication is activated and the IMS-AGW is onboard
-	P-CSCF selects the IMS-AGW onboard based on UE access information;
-	The traffic data is routed between the IMS-AGWs for originating and terminating UEs following existing media negotiation procedures;
-	If the satellite changes during the call, the PSA UPF and IMS-AGW are kept on the original satellite and IP connection between IMS-AGWs is kept based on ISL.
-	If the UE-satellite-UE communication is activated and the IMS-AGW is not onboard
-	The P-CSCFs of both sides uses the IP address of the UE for media negotiation instead of using IMS-AGW address to bypass IMS-AGW on user plane.
-	The P-CSCF indicates PCF to insert a ULCL/BP/local PSA UPF onboard for the UE to anchor the traiffc data onboard and is notified with the IP connection endpoint information from PCF after the UPF is inserted;
-	The P-CSCF includes the IP connection endpoint information of the inserted onboard UPF in SIP request/response messages and sends to the remote P-CSCF;
-	The P-CSCF indicates PCF to create IP connection with the remote onboard UPF using the IP connection information received from the remote P-CSCF. The traffic data is routed via this IP connection between satellites after the IP conenction between UPFs is established.
-	If the satellite changes during the call, the SMF knows the satellite change and initiates insertion of new ULCL/BP/local PSA UPF on the target satellite using the same IP connection information and UE IP address to create the N19 connection.
-	How the LI is conducted is in the scope of SA3-LI.
NOTE:	Coordination with SA3-LI is needed.
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