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Abstract of the contribution: This paper proposes a new solution to KI#8
1	Discussion
The FS_eLCS_Ph3 SID objectives reads
· WT#6: Study  enhancements to support the location service continuity for UE mobility, i.e. between EPS and 5GS;
Key Issue #8: support of location service continuity in case of UE mobility says the following
· For commercial location service, in particular the use case on vehicle(V2X) UE, it is very likely that UE moves between EPS and 5GS, and continuous UE positioning (periodical location service/LDR) is required. Following UE mobility scenarios are considered under this key issue:
· UE mobility between EPS and 5GS (bi-direction).
· UE mobility between NG-RAN node.

Solution #22 was agreed as part of S2-151-e as a candidate solution for handling LCS continuity during UE mobility between NG-RAN nodes.The solution assumes that the LMF remains unchanged during mobility. This proposal addresses LMF change during mobility and describes the additional handling for ensuring LCS continuity.

2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-71-"Study enhancement to the 5GC LoCation Services (LCS); Phase 3" as follows
*** Start of changes ***

[bookmark: _Toc104475675]6.22	Solution #22: Support of LCS mobility when UE moves between NG-RAN nodes
[bookmark: _Toc104475676]6.22.1	Introduction
This solution addresses the KI "Key Issue #8: support of location service continuity in case of UE mobility".
Continuity of certain basic services like a PDU session during mobility is defined currently. However, the handling of an LCS session during mobility procedures is not specified currently. In particular, there is no specification on whether an ongoing LCS session shall be terminated or continued with after the mobility and if continued, how the continuity shall work. There can be many effects due to this missing part
-	LCS sessions may be terminated at mobility with the LCS Client having to re-initiate the session after the procedure.
-	The LMF may not be aware of the mobility at all, leading to inaccurate positioning estimates.
-	Since there are no clear specifications, inter-vendor tests could fail.
-	LCS sessions could be enabled as part of other critical services (like emergency calls) - those services could be impacted due to the current specifications - leading to regulatory issues.
All of the above issues could be prevented if there is a clear specification on how LCS sessions are to be handled in different mobility procedures and in particular, if continuity can be guaranteed by the network.
We describe the additional handling required at LMF change for LCS Continuity in both the scenarios – Xn based HO and NG based HO. 
It is noted that TS 23.273 clause 6.4 describes LMF change handling already. But this is for the case where the AMF detects the need for LMF change (possibly due to UE mobility) before the LCS session is started. In the scenario that solution 22 addresses, the HO happens after the LCS session is started. So, the existing solution will not address this scenario.

[bookmark: _Toc104475677]6.22.2	Functional Description
This proposal provides a solution for the intra-5GS mobility across NG-RAN nodes.
[bookmark: _Toc104475678]6.22.3	Procedure


Figure 6.22.3-1: Xn Based Handover – LCS Continuity
Description:
	Steps 1-12 describe the normal LCS session and Xn based HO procedures.
Some of the key steps are described below.
	Step 4: AMF knows the LCS Correlation ID of the UE for which the LCS session is being initiated - it stores the same
	Step 12: AMF comes to know of the completion of the Xn based HO. The Target gNB also sends the old NGAP : AMF UE ID assigned by the AMF in the message (Target gNB gets it from Source gNB in step 7)
	Step 13: The AMF checks if this UE ID has an associated LCS session that is active (by checking for the corresponding LCS Correlation ID).
	Step 14: If such an LCS session exists, then the AMF shall invoke a notification towards the LMF indicating the completion of the ongoing mobility procedure. This could be an existing API enhanced or a new API.
AMF determines that the existing LMF cannot serve the LCS session anymore due to UE mobility (this could be based on an internal configuration); it then selects a new LMF and provides this LMF address in the mobility completion notification to the old LMF. 
The old LMF then invokes the Nlmf_Location_LocationContextTransfer procedure to the new LMF and transfers the LCS Session context. 

	Step 16: When the LMF receives the notification for mobility completion, it will keep all the active LCS sessions on, but requests for updated information to make the measurements accurate. The LMF may communicate with the Target gNB through the AMF for this purpose.
The new LMF then initiates the LCS session (using the target NG-RAN)
This could be the modified list of TRPs, assistance information etc., and then subsequently, a fresh request for measurements based on the updated information.
As can be observed, the entire procedure is done in a way where GMLC and/or LCS Client is not aware of the mobility handling and the LCS session continuity is ensured.


Figure 6.22.3-2: NG Based Handover - LCS Continuity
Description:
	Steps 1-16 describe the normal LCS session and NG based HO procedures. Some key steps are highlighted below.
	Step 4: Source AMF knows the LCS Correlation ID of the UE for which the LCS session is being initiated - it stores the same
	Step 9: The Source AMF adds the LCS Session information corresponding to all the active LCS sessions to the Target AMF alongwith the assigned old NGAP AMF UE ID
NOTE 1:	The detailed contents of the LCS Session information are FFS.
S-AMF already sends the Target RAN ID to the T-AMF as part Namf_CreateUEContextRequest. It could add the S-LMF Address in the same.The T-SMF then determines if the same LMF can continue to serve the UE post HO (possibly based on internal configuration).
	Step 10: The Target AMF assigns a new NGAP AMF UE ID for the UE as per HO signaling
Step 12 : T-AMF may then select a different LMF(T-LMF) and indicates this to the S-AMF in Namf_CreateUEContextResponse. If a new LMF is indicated, then the S-AMF requests the S-LMF to initiate LMF context transfer using the Nlmf_Location_CancelLocation. This triggers the S-LMF to start Nlmf_Location_LocationContextTransfer procedure to the T-LMF and transfers the LCS Session context.

	Step 16: The HO completes and Target AMF gets the notification with the new NGAP AMF UE ID.
	Step 17: It then checks if that UE had an existing LCS Session on the Source AMF (using the data it got in step 9).
	Step 18: If such an LCS session exists, then the AMF shall invoke a notification towards the LMF indicating the completion of the ongoing mobility procedure. This could be an existing API enhanced or a new API.
The LMF may then choose to do the same actions as described for the Xn based HO to keep the LCS session active, but with updated, more accurate parameters and measurements. The LMF may communicate with the Target gNB through the Target AMF for this purpose. This completes the LCS session continuity for NG based HO
The T-LMF shall then wait  HO completion notification and then re-initiates the LCS session with the T-gNB
NOTE 2:	The above solutions are applicable to:
-	UL or DL or UL+DL positioning methods.
-	MTLR/MOLR/NILR LCS sessions.
NOTE 3:	In both the solutions, the LMF is assumed to remain the same. Handling of LCS session during LMF change is already specified in TS 23.273 [5].
[bookmark: _Toc104475679]6.22.4	Impacts on services, entities, and interfaces
Editor's note:	Any further possible impacts are FFS.
*** End of changes ***
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