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[bookmark: _Hlk526665839]Abstract of the contribution: This paper proposes evaluation and conclusion for KI#8 in TR 23.700-71.
Discussion
The KI#8 lists down 2 broad categories of scenarios:
Scenario-1 : LCS handling during UE mobility between EPS and 5GS (bi-direction).
Scenario-2 : LCS handling during UE mobility between NG-RAN node.
For each of these scenarios, some common aspects to be covered in the solutions are 
- MTLR/MOLR
- How to handle the UE context in LMF/AMF etc.,
- Updated configuration during mobility
- Cancellation of LCS session during mobility
Proposal
It is proposed to update 23.700-71 as follows
[bookmark: _Toc97526931][bookmark: _Toc101526315][bookmark: _Toc104883169][bookmark: _Toc113274028]*** Start of changes ***
7.X        Key Issue #8: support of location service continuity in case of UE mobility
	solution
	Solution Summary
	Solution Evaluation

	31
	During periodic location service triggered, if AMF/LMF finds the UE reporting type includes “EUTRAN” and if the required “LCS QoS class” is “multiple QoS class”, the AMF/LMF determines the corresponding location QoS can be applicable to EPS, e.g., AMF or LMF map the QoS class to “Best Effort” and choose the most stringent value from the “LocationQoS” as the QoS requirement, LMF sends these parameters to UE and AMF if AMF does not determine the location QoS applicable to EPS. 
After receive the handover required, if AMF finds UE can support interworking between 5GS and EPS, AMF sends the 5GS location QoS corresponding EPS location QoS to GMLC. 
After handover complete, if UE finds periodical event is triggered and if UE finds it has moved to EPS, the UE sends LCS MO-LR Invoke message, carry the location QoS can be applicable to EPS.
Similar solution for EPS->5GS mobility
	Solution is the deferred MTLR case and it is converted into an MO-LR session in the target case.
Not clear how LCS session is handled when mobility happens during the LCS signalling itself (ie before the measurements are got)
 

	32
	The source RAT AMF/MME acts as the anchor, forwarding the Positioning context data to the target RAT MME/AMF, which forwards the same the eSMLC/LMF . The LCS session is continued with in the target RAT and result sent back to the source AMF/MME, which responds back to the GMLC to return the location estimate to the LCS Client
	There is an assumption that the UE context stays in the source AMF/MME till the LCS session completes in the target RAT. This is an unrealistic assumption since the LCS session could have a long life (particularly in cases of event triggered/periodic cases) during which time the UE context cannot be stored on the source side.

	33
	
Source AMF/MME play central role, cancelling LCS session, responding to GMLC with a new cause for HO and target MME ID 
GMLC then initiates location request to target MME/AMF with the location session data - location estimated and returned to GMLC which returns the estimate to LCS Client
 
	It is a common solution for all types of LCS procedures and positioning methods while keeping impacts to EPC to minimum. No need for any UE context retention on the source RAT side after HO is complete. The procedure can be easily enhanced to support LCS session over 



Table 7.X-1: Comparison of solutions to 5GS<>EPS Mobility

	ID
	Solution Summary
	Solution Evaluation

	22
	S-AMF shares LCS session details to T-AMF as part of HO preparation
T-AMF notifies to LMF after HO completion
LMF continues with the LCS Session with new configuration
LMF responds with UE location
	The solution is applicable to UL/DL methods + MOLR/MTLR/NILR procedures + Xn/NG Based HO - it is generic in nature
Sharing of LCS information was analysed at RAN/AMF/LMF/GMLC
· RAN - not possible for DL methods
· LMF - LMF/eSMLC have no direct interface
· GMLC - this is possible, but may take time compared to AMF
· AMF - was found to be the most optimal in terms of time taken + generality of the solution - was chosen for the solution
The solution ensures that the LCS Client need not be aware of the mobility
For mobility in RRC-INACTIVE and RRC-IDLE the explicit solution is not proposed. For mobility in RRC-INACTIVE, we believe that the current solution defined in R17 (23.273, sec. 6.7.3/6.7.4/6.7.5) could be reused/enhanced.
For mobility in RRC-IDLE, the current proposed solution (where location transfer happens from the old AMF to new AMF) may be reused.

	30
	As part of the HO procedure, the source RAN sends Positioning related information to Target RAN over Xn or NGAP (depending on the type of HO) 
Target RAN then sends the positioning information to LMF
AMF/Old LMF then determine if LMF should be reselected and forward the positioning configuration to chosen LMF.
AMF notifies the LMF the target cell ID/NG-RAN - based on that, the LMF configures the neighbouring RAN with the latest configuration
In RRC-Idle mobility, as part of registration procedure, the new AMF checks if positioning information is present in the UE context data - if so, then sends the new AMF ID to LMF via the next periodic N1messageNotify
	The solution for connected mobility proposes the sharing of Positioning information between RANs directly (through Xn or NG). The following issues are noted
For DL methods, the source RAN will not know that an LCS session is on or not due to the following reasons
· LCS signalling happens over LPP (invisible to RAN)
· there is no UE associated NRPPa signalling for DL methods
· The IE Positioning Information defined in R17:XnAP provides only SRS-Config info - for UL methods. Evidently this solution cannot be applied to DL methods.
For UL methods, the sharing information over Xn is not likely to speed up the procedure, since that information can be taken into use by the target RAN only when the LMF sets up the LCS session with the target RAN
In summary, we believe that this solution will not work for DL methods based LCS session and offers not much advantage for UL methods. Any solution defined should be common for UL, DL or UL+DL methods.



Table 7.X-2: Comparison of solutions to NG-RAN node mobility
*** Next changes ***

8.X        Key Issue #8: support of location service continuity in case of UE mobility
Normative work will take place according to principles described in this clause:
For 5GS -> EPS mobility
· (During Hand-over) The source AMF shall cancel the LCS session (e.g. to LMF), responding to GMLC with a new cause for HO and with the target MME ID 
· GMLC then initiates a new location request to the target MME identified in AMF message cancelling the LCS session over 5GS possibly translating location parameters such as QoS, user Id (no privacy check is needed)
· The location procedure takes place in EPS ; location estimation is returned to GMLC which returns the estimate to LCS Client

NOTE:	This ensures a common procedure for all types of location and positioning methods (and regardless of where the hand-over takes place in the on-going location procedure) with no impacts to EPS

For EPS -> 5GS mobility
· (During Hand-over) The source MME shall cancel the LCS session over EPS as currently specified, and responds to GMLC with a new cause for HO and with the target AMF ID 
· GMLC then initiates location request to target AMF identified in MME cancel message possibly translating location parameters such as QoS, user Id (no privacy check is needed)
· The location procedure takes place in 5GS ; location estimation is returned to GMLC which returns the estimate to LCS Client

For both direction of mobility between 5GS and EPS, the GMLC used over 5GS (respectively EPS) can issue location request over EPS (respectively 5GS).


For mobility between NG-RAN nodes in connected mode
· S-AMF shares LCS session details to T-AMF as part of HO preparation
· T-AMF notifies to LMF after HO completion
· LMF continues with the LCS Session with new configuration
· LMF responds with UE location to the LCS Client

For mobility between NG-RAN node while the UE was RRC-INACTIVE
· The current solution defined in R17 (23.273, clause. 6.7.3/6.7.4/6.7.5) is reused

For mobility in RRC-IDLE
· the solution 22 (where location transfer happens from the old AMF to new AMF) is used

	
*** End of changes ***
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