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Abstract of the contribution: This document provide the evaluation and conclusion for KI#8.
1. Introduction
There are 5 candidate solutions proposed to address key issue#8, i.e. solution#22/#30/#31/#32/#33, these solutions can be categorized as follows:
-	Category#1) The location service continuity for UE moves between NG-RAN nodes, i.e., solution#22/#30. 
-	Category#2) The location service continuity between EPS and 5GS (bi-direction), i.e., solution#31/#32/#33.
This document provides the evaluation and conclusion for KI#8.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
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Editor's note:	This clause will provide evaluation of different solutions.
7.1	Evaluation of KI #8 
There are 5 candidate solutions proposed to address key issue#8, i.e. solution#22/#30/#31/#32/#33, these solutions can be categorized as follows:
· Category#1) The location service continuity for UE moves between NG-RAN nodes, i.e., solution#22/#30. 
· Category#2) The location service continuity between EPS and 5GS (bi-direction), i.e., solution#31/#32/#33. 
7.1.1. location service continuity for UE moves between NG-RAN nodes
Solution# (22, 30) focus on the location service continuity for UE moves between NG-RAN nodes, the solutions summary is shown in Table 7.1.1-1 based on the following solution principle evaluation: 
A. Solutions principle 
(a) Solution#22
For location service continuity for UE moves in CM-connected with RRC-connected:
-   After handover complete, the AMF notify LMF the target cell ID, based on that information, LMF acquires the positioning information from target NG-RAN and configures the selected neighbour NG-RANs with the latest configuration.
(b) Solution#30
For location service continuity for UE moves in RRC-inactive:
     -   Based on RAN WG R17 conclusion, with anchor NG-RAN relocation, target NG-RAN acquire the old LMF ID and the positioning information, target NG-RAN update the positioning configuration based on the positioning information and sends it to LMF. 
-   After N2 path switch is triggered, AMF or old LMF determines whether need trigger the LMF change procedure and enable the latest configuration reach to the correct LMF. 
-   After handover complete, AMF notify LMF the target cell ID and/or the target NG-RAN ID, based on that information, LMF configures the selected neighbour NG-RANs with the latest configuration. AMF/LMF need indicate the NG-RAN the new LMF ID.
For location service continuity for UE moves in CM-connected with RRC-connected:
-  Try to align with the RAN WG R17 conclusion for location service continuity for RRC-inactive UE, target NG-   RAN acquires the positioning information and source LMF ID from source NG-RAN, target NG-RAN updates the positioning configuration and sends it to LMF. 
-  After N2 path switch is triggered, AMF or old LMF determines whether need trigger the LMF change procedure and enable the latest configuration reach to the correct LMF.
      -   After handover complete, AMF notify LMF the target cell ID and/or the target NG-RAN ID, based on that    information, LMF configures the selected neighbour NG-RANs with the latest configuration. AMF/LMF need indicate the NG-RAN the new LMF ID.
For location service continuity for UE moves in CM-IDLE
During the registration procedure, after new AMF receive the UE context information from old AMF, if AMF finds UE has positioning information, AMF sends the new AMF instance ID to LMF.
Table 7.1.1.-1: Solution comparison for location service continuity for UE moves between NG-RAN nodes
	Solution
	Solution #22
	Solution #30

	Support Location Service Continuity for UE moves in RRC-inactive
	N/A
	Yes

	Location Service Continuity for UE moves in CM-connected with RRC-connected
	Yes
	Yes


	Location service continuity for UE moves in CM-IDLE
	N/A
	Yes



7.1.2. Location service continuity between EPS and 5GS (bi-direction)
Solution# (31, 32, 33) focus on the location service continuity between EPS and 5GS (bi-direction), the solutions comparison is shown in Table 7.1.2-1 based on following evaluations: 
A. Solutions principle 
(a) Solution#31
-	 For periodic/deferred location service continuity from 5GS-EPS, 5GC determines the corresponding location QoS can be applicable to EPS, LMF sends these parameters to UE. 
-	For both periodic/deferred location service continuity and non-periodic deferred location service continuity, after UE handover to EPS/5GS, the AMF/MME sends the handover notification and the location information including the applicable location QoS to GMLC to trigger the location service procedure in EPS/5GS.  
-	For periodic/deferred location service, if UE finds periodical event is triggered, the UE sends the suitable message and location QoS which can be applicable to EPS/5GS.
(b) Solution#32
For non-periodic deferred location service continuity:
-	From 5GS-EPS, AMF forward/receive location information to/from MME to trigger positioning procedure; mapping the Provide Subscriber Location message to and from the Namf_Location_ProvideLocation request message; forward the positioning result to MME via N26.
-	Form EPS to 5GS, MME forward/receive location information to/from AMF to trigger positioning procedure; forward the positioning result to AMF via N26.
(c) Solution#33
For periodic/deferred location service continuity from 5GS-EPS, it is unclear how 5GC determines the location QoS can be applicable to EPS and notifies to UE. It is also unclear how the UE sends the suitable event triggered message and carry the suitable location QoS after UE access to EPS.
For periodic/deferred location service continuity from EPS-5GS, it is unclear how the UE sends the suitable event triggered message after UE access to 5GS.
For both periodic/deferred location service continuity and non-periodic deferred location service continuity, after UE handover to EPS/5GS, the AMF/MME trigger to cancel the location service in 5GS/EPS. For both periodic/deferred location service continuity and non-periodic deferred location service continuity, after UE handover to EPS/5GS, the AMF/MME sends the location information to GMLC, GMLC determines the location QoS can be applicable to EPS/5GS to trigger the location service procedure start in EPS/5GS.  
B. For whether can be applied to Periodic/deferred location service
Both solution#31 and solution#33 can be applied to Periodic/deferred location service. However, solution#33 cannot guarantee the location service continuity in the “location QoS with multiple QoS class” case. For 5GS-EPS/EPS-5GS, AMF trigger the location cancellation in step 15, i.e., after UE access to EPS/5GS, it is not possible to remove the location context in UE, therefore, the UEs may still report the incorrect event triggered message and incorrect location QoS which are not applicable to EPS/5GS. Besides, considering the UE may move back to 5GS/EPS, the more feasible way could be using the existing procedure to abort the on-going location session instead of cancel the location service, i.e., AMF/MME notify LMF/E-SMLC to abort the LPP/NRPPa/ SLmAP Transaction after UE access to EPS/5GS.
C. For whether can be applied to non-periodic/deferred location service
All solutions #31/32/33 can be applied to nonPeriodic/deferred location service.
D. MME impact
Both solution#31 and solution#/33 propose the MME need indicate to GMLC/E-SMLC the handover to EPS/5GS, it has less MME impact. Compared with solution#31 and solution#33, solution#32 has more MME impact, in solution#32, the MME need map the location signalling message between 5GS/EPS and EPS/5GS, MME need use the handover signalling message to forward the location formation from 5GS to EPS/from EPS to 5GS, and the MME need indicate to E-SMLC /GMLC the handover to 5GS/EPS. 
E. N26 interface impact
Solution#31 and solution#33 decoupling the location service procedure with the interworking procedure, therefore both solution#31 and solution#33 have no N26 interface impact. While solution#32 coupling the location service procedure with the interworking procedure, which has the N26 interface impact.
F. Location QoS mapping
Both solution#31 and solution#33 hold the principle bring minimum impact to EPS and propose the location QoS mapping. 
For the “location QoS with multiple QoS class” case, due to the reason the "LCS QoS class" is defined as an enumerate data type and MME only understand the enumerated value {"assured" and "best effort"}, it does not understand the enumerated value "multiple qos". Thus, solution#31 further use examples to clarify how the location QoS mapping is and why the mapped location QoS can be transparent and unaware by EPS, for examples: choose only one set of { “hAccuracy” , “vAccuracy” } from the "LocationQoS". The choosing principle could be e.g., choose the most stringent values pairs of { “hAccuracy”  and “vAccuracy” } from the "LocationQoS" and set the "LcsQoSClass" in "LocationQoS" as the "Best Effort". 
Table 7.1.2-1: Solutions comparison for location service continuity between EPS and 5GS (bi-direction)
	Solution
	Sol#31
	Sol#32
	Sol#33

	N26 interface impact
	No
	Yes 

	No

	MME impact
	Less impact
	More impact
	Less impact

	Coupling the interworking procedure
	No
	Yes
	No

	LCS client aware 
	No
	No
	No

	Applicable to non-periodic/deferred location service
	Yes
	Yes
	Yes

	Applicable to Periodic/deferred location service
	Yes
	No
	Yes, but may incur location service interruption in the “location QoS with multiple QoS class” case. 

	Location service continuity
	Yes
	Not guaranteed in the Periodic/deferred location service, including the “location QoS with multiple QoS” class case 
	Not guaranteed in the Multiple QoS class case
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Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.1	Support of location service continuity in case of UE mobility
[bookmark: _Toc68075272][bookmark: _Toc57450224][bookmark: _Toc54730090][bookmark: _Toc50467296][bookmark: _Toc50193151]8.1.1	Conclusions
The following conclusions is proposed for KI#8:
Categary A: Continuity between EPS and 5GS (bi-direction)
-	For periodic/deferred location service continuity from 5GS to EPS:
· The LMF should determine whether UE can move between 5GS and EPS and notify UE the corresponding location QoS can be applied to EPS.
· After the location event is triggered, the UE should determine and send the suitable event triggered message and carry the suitable location QoS which can be applicable to EPS. 
-	 For periodic/deferred location service continuity from EPS to 5GS:
· After the location event is triggered, the UE should determine and send the suitable event triggered message which can be applicable to 5GS. 
-    For both non-periodic/deferred location service continuity and periodic/deferred location service continuity: 
· The LMF should determine the location information including the location QoS can be applicable to EPS, GMLC notify this information to E-SMLC to trigger the location procedure start in EPS.
· After handover complete, the AMF/MME should notify GMLC.
Categary B: Continuity between NG-RAN nodes
· Location Service Continuity for UE moves in RRC-inactive: 
After path switch is triggered, if AMF receive the positioning configuration from NG-RAN and if LMF is changed:
-  The AMF/old LMF should determine the new LMF, and notify new LMF the positioning configuration       and the target cell ID.
-   The new LMF/AMF should notify NG-RAN the new LMF. 
· Location Service Continuity for UE moves in CM-connected with RRC-connected:
-  The target NG-RAN may update the positioning configuration based on the positioning information from source NG-RAN.
NOTE: RAN WG coordination is needed.
-  After path switch is triggered, if AMF receive the positioning configuration from NG-RAN and if LMF is changed, the AMF/old LMF should determine the new LMF, and notify new LMF the positioning configuration and the target cell ID; 
-  The new LMF/AMF should notify NG-RAN the new LMF. 
· Location service continuity for UE moves in CM-IDLE:
-   If AMF is changed, the new AMF should notify its instance ID to LMF. 
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