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Abstract: updates evaluation and conclusion of KI#9.
1. Introduction/Discussion
This contribution updates the evaluation and conclusion of KI#9.
We propose to reuse the LCS framework for this key issue based on the Ls S2-2208140/R2-2208779 from RAN2.
RAN2 is considering the re-use of the LCS framework of the LMF for the network verification of UE reported location information in NTN.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
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The clause evaluates the solutions for KI#9 as following.
There are 3 4 candidate solutions proposed to address positioning requirements related to satellite access.
Solution overview:
-	Solution #18: Location Verification for Satellite Access assisted by NWDAF Analytics.
	NWDAF is involved to provide analytics with statistics and predictions of the UE location which can assist with the network verification task that is required when a UE provides its location to the network via satellite access.
-	Solution #23: Location Verification for Satellite Access assisted by TN access.
	Location verification for UE using satellite access is enforced based on the UE location provided through TN access. If the AMF decides to do such verification, it indicates UE to do registration via TN access. The UE location in TN access can be delivered to the AMF through registration procedure.
-	Solution #24: UE Location Verification based on Obtained Information.
	This solution depends on the NG-RAN providing assistance information to do location verification. The reliability of verification can be enhanced by means of the assistance information, but whether and what assistance information can be provided by NG-RAN should depends on RAN WG conclusion.
-	Solution #34: UE location determination for Mobility Restriction enforcement.
	This solution proposes to use NI-LR procedure to determine the TAI where the UE is geographically located, when NG-RAN reports multiple TAIs to AMF and any but not all of them are Forbidden Area or Non-allowed area. The positioning method mode selection needs coordination with RAN TSG WG and depends on RAN supported methods.
All the solutions can be evaluated based on the following factors:
-	The reliability of UE location verification or TAI determination
-	RAN dependency for proposed solution
-	Functionality(entity, interface) impact
Based on the solution whether to resolve reliability issue, whether the solution has RAN dependency and functionality impacts, solutions can be evaluated as follows:
Table 7.9-1: Candidate Solutions
	Solution
	UE location verification or TAI determination reliability
	RAN dependency
	Functionality impact

	#18: Location Verification for Satellite Access assisted by NWDAF Analytics
	
	
	AMF, NWDAF

	#23: Location Verification for Satellite Access assisted by TN access
	X
	
	UE, AMF, UDM

	#24: UE Location Verification based on Obtained Information
	X
	X
	NG-RAN, AMF

	#34: UE location determination for Mobility Restriction enforcement.
	X
	X
	NG-RAN, AMF, LMF



1)	The reliability of UE location verification or TAI determination.
	Solution #18 relies on NWDAF providing location statistics and analytics to the AMF to assist with location verification. While location verification relying only on analytics may not always be fully reliable (e.g. predictions on UE location may not be accurate), they will certainly enhance the reliability of the location verification process when combined with additional assistance information and/or procedures. Hence, in most cases, this can enhance the reliability of verification.
	Solution #23 relies on UE location in TN access to do verification. Since the UE location (e.g. the cell the UE is camping on) is reported by RAN rather than generated by the UE, besides, the UE location in TN access represents a smaller range of location area than that in NTN access, based on above, it can be seen as reliable when used for verification. The solution has the assumption that the area of the UE present location has both TN and NTN network coverage.
	The premise of solution #24 relies on RAN providing reliable assistance information.
	Solution #34 assumes that NTN-based NG-RAN will support reliable positioning methods.
2)	RAN dependency for proposed solution.
	Solution #18 and solution #23 has no RAN dependency.
	Solution #24 relies on RAN providing reliable assistance information. The feasibility of the solution depends on RAN conclusion.
	Solution #34 relies on NTN-based NG-RAN supporting reliable positioning methods.
3)	Functionality(entity, interface) impact.
	Solution #18 requires NWDAF to do UE location analytic with the request from AMF and provide it to the AMF. No other enhancement is needed.
	Solution #23 requires AMF to indicate UE to register on TN access when location verification is determined to perform by AMF. UE location in TN access is reported to UDM via registration procedure and is further delivered to AMF. UE, AMF and UDM are involved to convey such location information, existing procedure can be reused.
	Solution #24 requires RAN to provide location assistant information to the AMF. N2 interface need to be enhanced, existing procedure can be reused.
Solution #34 reuses NI-LR based procedure with an enhancement that AMF indicates LMF not to select un-reliable positioning methods.
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TSG RAN coordination is expected to perform reliable UE location verification and TAI determination with satellite access:
-  The LCS framework should be reused. It is LMF to perform the UE position computation and AMF to perform the location verification and TAI determination.
-  The AMF may initiate NI-LR procedure for UE location verification and TAI determination, relying on reliable positioning methods supported by NTN-based NG-RAN.
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