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Abstract: This contribution proposes evaluation and conclusion of KI#3.
1	Discussion
Based on the outputs of the 2rounds NWM discussion (see https://nwm-trial.etsi.org/#/documents/8860), we have reached some agreement on the principles for KI#3. But KI3_P5 proposed to address serving satellite changes lacks consideration of LI. Therefore, we propose to revise this principle.
There are two alternative options:
Option 1: AGW not relocated
For this option, the AGW will not be relocated and traffic will be routed to this AGW regardless of any changes in the serving satellite. This will result in longer latency and higher ISL connectivity requirements. 
The principle for addressing service satellite changes under this option is:
KI3_P5_Op1: No UE impact, the AGW will not be relocated.
Option 2: AGW relocated
For this option, the AGW will potentially be relocated to the ground or other satellite and traffic will be routed to the new AGW when the serving satellite changes. Considering that AGW is used by the current standard to implement the LI function, whether AGW relocation will have an impact on LI or can be supported needs to be decided by SA3. 
Since the solutions described in Sol#43 requires UE to invoke re-invite with its current serving satellite information, this will result in UE impact and the information provided by UE cannot be used to exchange between IMS network. Since KI#3 assumes to minimize any potential UE impact in order to accommodate legacy UE, we propose solution with no UE impact. For example, the IMS session update for the UE due to AGW relocation could be triggered by P-CSCF.
If SA3 determines that AGW relocation can be supported, then the principle for addressing service satellite changes under this option is:
KI3_P5_Op2: No UE impact, the AGW relocation will be triggered by IMS or 5GC.
Proposal 1: Which option to be considered is based on the decision of SA3. 
The KI3_P5 can be revised as:
KI3_P5: To address change of serving satellite, whether the AGW relocation can be supported is based on the decision of SA3-LI, the solution should have no UE impact.
2. Text Proposal
It is proposed to add new clause X.Y and 8.X.Y in 3GPP TR 23.700-29.
* * * * First change * * * * (all new text)
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc519004414]X.Y	Key Issue #3 Principles for evaluation
It is proposed to evaluate the support of UE-satellite-UE communication (key issue#3) following the principles below:
KI3_P1: R19 shall supports UEs served with different interconnected satellites.
KI3_P2: R19 shall focus on IMS voice and video.
KI3_P3: The two parties do not need to belong to the same HPLMN, as long as IMS are interconnected and UEs are served with different interconnected satellites
KI3_P4: P-ANI, user location (access network information) fetched from PCF, N6 breakout point information received from UPF->SMF->PCF can be used to determine possibility of UE-Satellite-UE communication.
KI3_P5: To address change of serving satellite, whether the AGW relocation can be supported is based on the decision of SA3-LI, the solution should have no UE impact.
KI3_P6: IMS AGW on board is not mandatory but should be mandated to be onboard for LI purpose.
KI3_P7: SA3-LI evaluation is required.
KI3_P8: SA2 shall propose a solution with IMS AGW on board.
KI3_P9: Satellite ID need to be exchanged between IMS networks
KI3_P10: UEs end point addresses (N6 termination point, @IP) may also need to be exchanged between IMS networks
KI3_P11: No deployment constraints (on SMF, PCF, P-CSCF) is preferable.
KI3_P12: (relative) Majority of answers are in favour of Opt2, where Opt2 is having full feature in this release, with minimum restrictions.  
KI3_P13: Following previous principals, it is proposed to select the architecture principals of the Sol#43 as described in the TR.
7.Y	Key Issue #3 Solutions for evaluation
In this section, our proposal is to evaluate and categorize each solution according to these principles, including KI3_P1, KI3_P3, KI3_P4, KI3_P5, KI3_P9 and KI3_P10, which will enable us to determine how these principles can be technically satisfied. 
There are 10 solutions to the KI#3, including Sol#28, 29, 30, 31, 32, 33, 40, 41, 42 and 43. 
Solution evaluation for KI3_P1
Sol#28, 29, 30, 31, 32, 40, 41, 42 and 43 can support this principle, and these solutions can be categorized into two types:
Alternative 1: The IMS system determines whether the two parties are served by the same satellite or interconnected satellites, as described in Sol#30, Sol#32, Sol#40, Sol#41, Sol#42 and Sol#43. 
Alternative 2: 5GC determines whether the two parties are served by the same satellite or interconnected satellites, as described in Sol#28, Sol#29, and Sol#31.
Since the proposals supporting Alternative 2 all have restrictions on deployment, i.e., do not satisfy KI3_P11, Alternative 1 is suggested as way forward.
Solution evaluation for KI3_P3
For KI3_P3, the two parties do not need to belong to the same HPLMN. 
However, UE-Satellite-UE communication is not a basic telecommunication service, so it's worth considering whether roaming for this kind of service is needed at present. Roaming faces various challenges, such as business feasibility, billing and charging, service provisioning.
Therefore, the requirement of roaming scenario for UE-Satellite-UE communication needs to be justified.
For home-routed roaming, Sol#28 is the only proposed solution, but it cannot support LI, resulting no solution to support this scenario. 
For local breakout roaming, Sol#32 is the only solution that considers local breakout roaming scenarios and supports KI3_P6 at the same time. 
Based on the above observations, we suggest to use Sol#32 as a baseline to support local breakout roaming scenario.
Solution evaluation for KI3_P4
The parameters used to determine possibility of UE-Satellite-UE communication should be used in IMS system, as KI3_P1 described. Sol#30, 32, 41 and 43 can support this principle, and these solutions can be categorized into two types: 
Alternative 1: The parameters used to determine possibility of UE-Satellite-UE communication are provides by UE, as described in Sol#30.
Alternative 2: The parameters used to determine possibility of UE-Satellite-UE communication are provides by 5GC, as described in Sol#32, Sol#41, and Sol#43.
In order to avoid the impact on UE, Alternative 2 is suggested as way forward.
[bookmark: OLE_LINK6]Based on the above observations, the P-CSCF needs to fetch the serving satellite ID from PCF. But it is not necessary to fetch the serving satellite ID for all UEs using satellite access, it is sufficient only for UEs using regenerative-based satellite access is enough. This is because this information is only necessary when determining whether the UE-Satellite-UE can be activated.
Therefore, an additional necessary parameter, which can indicate P-CSCF to fetch the serving satellite ID from PCF, need to be considered as criteria for determining whether the UE-Satellite-UE can be activated. Sol#32 and Sol#40 propose to use RAT Type information for Regenerative-based satellite access which is distinguished from currently defined satellite access RAT type for Transparent-based satellite access.
Solution evaluation for KI3_P5
For KI3_P5, Sol#28, 32, 40, 41 and 43 consider how to address serving satellite changes, proposing solutions based on the existing procedure. The following scenarios are covered:
Scenario 1: AGW not relocated
Using the existing handover procedure including Xn based and N2 based handover with re-allocation of UL CL UPF and L-PSA UPF described in TS 23.502, as described in Sol#28 and Sol#40.
Scenario 2: AGW relocated
Alternative 1: Using the existing edge re-allocation procedure including UL CL UPF and L-PSA UPF and AGW described in clause 6.3 of TS 23.548, as described in Sol#32 and its revision (S2-2404027). 
Alternative 2: Using the existing Simultaneous change of Branching Point or UL CL and additional PSA UPF for a PDU Session procedure described in clause 4.3.5.7 of TS 23.502 as a base line and additionally considering AGW relocation. Since the solutions described in Sol#41 and Sol#43 requires UE to invoke re-invite with its current serving satellite information, this will result in UE impact and the information provided by UE cannot be used to exchange between IMS network. 
Therefore, we suggest the solution under Scenario 1 and Alternative 1 under Scenario 2 as way forward.
Solution evaluation for KI3_P9
For KI3_P9, Sol#32, 40, 41 and 43 propose to exchange the satellite ID between the IMS networks. This information will be provided by PCF for SMF to determine the connectivity of serving satellite(s) ID of both call parties.
Solution evaluation for KI3_P10
Since the KI3_P8 described that SA2 shall propose a solution with IMS AGW on board, it unclear what the UEs end point addresses (N6 termination point, @IP) information is used for. 
* * * * Next change * * * * (all new text)
[bookmark: _Toc50467039][bookmark: _Toc50468383][bookmark: _Toc50468653][bookmark: _Toc50468924][bookmark: _Toc50630899][bookmark: _Toc54944249][bookmark: _Toc54945725][bookmark: _Toc54946112][bookmark: _Toc57104911][bookmark: _Toc57105295][bookmark: _Toc57106640][bookmark: _Toc59102407]8.X.Y	Conclusion for Key Issue #3
For the determination of whether UE-Satellite-UE can be activated, the conclusions should follow the principles described in X.Y. including:
-	It is determined by P-CSCF based on the configured constallation or connectivity information of serving satellite(s) ID of both call parties provided by the PCF. 
-	The S-CSCF authorizes UE-Satellite-UE communication based on the UE’s subscription and exchanges satellite ID with peer side.
-	The P-CSCF determines to fetch the satellite ID of serving UE from PCF based on the regenerative-based satellite access information. 
-	After P-CSCF determines to activate the UE-Satellite-UE, the P-CSCF selects the AGW on-board satellite based on the association between AGW and satellite ID. Then the P-CSCF performs Application Function influence on traffic routing procedures described in clause 4.3.6 of TS 23.502 to ensure traffic routing remains in the satellites, and updates of the corresponding IMS session and session policy
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]For handling of the service satellite changes, the conclusions should follow the principles described in X.Y, including:
-	Whether the AGW relocation (to the ground or other satellite) is supported is up to SA3-LI decision.
-	If the AGW relocation can be supported, using the existing edge re-allocation procedure described in clause 6.3 of TS 23.548 for UL CL UPF, local PSA UPF and AGW relocation.
-	If the AGW relocation cannot be supported, using the existing handover procedure including Xn based and N2 based handover with re-allocation of UL CL UPF and local PSA UPF described in TS 23.502.
For the requirement of the roaming, the conclusions including:
[bookmark: _GoBack]-	The requirements of roaming scenario for UE-Satellite-UE need to be justified.
-	The local breakout roaming scenario is supported based on the above conclusions from existing solution.
-	Whether the home-routed roaming needs to be supported can be decided in the normative phase.
NOTE: For the two call parties, there is no deployment constraints on SMF, PCF, P-CSCF, HPLMN. 
* * * * End of changes * * * *
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