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	Reason for change:
	For KI#8, the following conslusions have been achieved after 153-E meeting:
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).
Based on operator policy, the following alternative solution could be considered.
-	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.
To align with the conclusion, it is proposed to add the procedure in TS 23.273 to support the location service continuity between EPS and 5GS (bi-direction).

The above mentioned mechanisms in TR conclusion can be complementary each other to achieve the location service contunity implemented in an elegant way. 
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	1. Add a genral clasue to describe the high level feature to support Location service continuity between EPS and 5GS (bi-direction).
2. Add a new clause to define the Location service continuity between EPS and 5GS (bi-direction) as per the conclusion. 

	
	

	Consequences if not approved:
	Location service continuity between EPS and 5GS (bi-direction) is not supported.

	
	

	Clauses affected:
	5.X(new), 6.Y (new), 6.Y.1 (new), 6.Y.2 (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


* * * * First change * * * *
5  High level Features
5.X LCS Continuity between EPS and 5GS (bi-direction)
When UE handovers between EPS and 5GS, the location continuity (e.g., deferred triggered/periodical/UE available MT-LR, immediate MT-LR, MO-LR) should be supported.
The 5GC and EPC interconnection architecture is defined in clause 4.2a, the EPC-GMLC and 5GC-GMLC are collocated or the Lr' interface is not standardized. 
During the hanover, AMF triggers LMF (in the 5GS to EPS case) or MME triggers E-SMLC (in the EPS to 5GS case) to cancle or abort the original posstioning session and may notify the EPC-GMLC/5GC-GMFC to restart the positioning session.
UE uses different message for event report in 5GS and EPS, i.e., Event Report in 5GS and LCS MO-LR invoke in EPS.
Comapred with EPS, 5GS additionally support multiple QoS class in the deferred periodic or triggered 5GC-MT-LR case. If a postionioning session with multiple QoS is initially started in 5GS, following principle is used to support its continuity in EPS:
· If LMF finds that the access type supported by UE for event reporting includes "E-UTRAN connected to EPC", it determines the corresponding location QoS can be applicable to EPS by choosing the most stringent requirements from the multiple QoS and set the LCS QoS Class as the "Best Effort".
· LMF sends the mapped location QoS along with the multiple QoS to UE. When UE handoved to EPS, it should determine to include the location QoS can be applicable to EPS in the LCS MO-LR Invoke message.

* * * * Second change * * * *
6.Y	Location Service Continuity between EPS and 5GS (bi-direction)
[bookmark: _Hlk118462865]Clause 6.Y.1 presents the location service continuity procedrue from 5GS to EPS. Clause 6.Y.2 presents the location service continuity procedrue from EPS to 5GS. The GMLC in the Figure 6.Y-1 and Figure 6.Y-2 presents collocated EPC-GMLC and 5GC-GMLC or EPC-GMLC and 5GC-GMLC with the non-standardized Lr' interface.

6.Y.1 Location Service Continuity from 5GS to EPS


Figure 6.Y-1: Location Service Continuity from 5GS to EPS
1. Target UE positioning is started in 5GS, e.g, aftrer steps 1-15 of deferred 5GC-MT-LR procedure in clause 6.3.1, steps 1-12 of 5GC-MT-LR procedure in clause 6.1.2, or steps 1-5 of 5GC-MO-LR procedure in clause 6.2.
2. In the deferred periodic or triggered 5GC-MT-LR case, if the LCS QoS class in location request is "multiple QoS class" and the access type supported by the UE for event reporting includes "E-UTRAN connected to EPC", the LMF determines the corresponding location QoS can be applicable to EPS by choosing the most stringent requirements from the multiple QoS and set the LCS QoS Class as the "Best Effort".
3. In the deferred periodic or triggered 5GC-MT-LR case, LMF sends the LCS Periodical-Triggered Invoke Request. 
If step 2 is performed, besides the location QoS used for 5GS, the request additionaly includes its corresponding location QoS used for EPS mapped by LMF in step 2. 
4. UE response to LMF with the LCS Periodical-Triggered Invoke Return Result.
5. LMF sends the Nlmf_Location_DetermineLocation Response to AMF. LMF indicates AMF to not release resources for the location request in the response if the step 1 is for deferred periodic or triggered 5GC-MT-LR. 
If step 2 is performed, the response also includes the location QoS and the its corresponding location QoS used for EPS to AMF. 
6. UE may stay in 5GC over a period of time and the deferred 5GC-MT-LR procedure can continue in 5GS.
7. When 5GS to EPS handover happens and the handover succeeds, AMF receives the relocation complete notification message from MME as described in figure 4.11.1.2.1-1 of TS 23.502 [19].
NOTE Y: The handover procedure is decopled with the location service continuity and the subsequent procedures of the handover can be performed in parallel.
8a. AMF sends the Nlmf_Location_CancelLocation Request to LMF to cancle the ongoing positioning session in 5GC. For deferred 5GC-MT-LR for periodic or triggered request, the Notification Correlation ID in the Nlmf_Location_CancelLocation Request is used to identify the location session to be released in AMF and LMF. For immediate 5GC-MT-LR, deferred 5GC-MT-LR for UE available event and 5GC-MO-LR session, the request should contain the UE ID and a handover indication.
8b. For deferred 5GC-MT-LR for periodic or triggered request, steps 6-9 in Figure 6.3.3-1 are performed. 
For immediate 5GC-MT-LR, 5GC-MO-LR session, or deferred 5GC-MT-LR for UE available event, the LMF aborts the location session of the UE after received the UE ID and handover indication in step 8a. AMF should abort the location session of the UE once step 8a is completed.
9a. If there is a deferred or immediate 5GC-MT-LR session, after AMF receives the relocation complete notification message in step 7, it sends the Namf_LocationEventNotify or Namf_Location_ProvidePositioningInfo response to GMLC, includes the MME ID/address, the handover to EPS notification, LDR Reference number in the deferred periodic or triggered 5GC-MT-LR session, location QoS and additional corresponding location QoS applicable to EPS if step 2 is performed. 
9b. The LCS session is started on EPS, e.g., steps 2-10 of EPC MT-LR in Figure 9.18, steps 2-25 of deferred EPC-MT-LR in Figure 9.1.19.1-1 or step 1-14 in Figure 9.8d of EPC-MO-LR in TS 23.271 [4]. Based on the MME ID/address information, GMLC be aware that the UE handoverd to EPS and restart the location session in EPS with the location QoS received in step 9a for the location request. 
If GMLC received location QoS with an additional location QoS applicable to EPS in step 9a, GMLC should determine it as the loation QoS applicable to EPS for the location request.
For the deferred periodic or triggered MT-LR case, if UE receiced an LCS Periodical-Triggered Invoke in EPS but the location resource for the origininal 5GS location session is not released (i.e., due to UE access to EPS and the location service cancelation message not reach to UE in time), UE does not create new location resources for the request with the same LDR Reference number and sends an acknowledgement to the MME directly.
NOTE Z:	 Steps 8a-8b and steps 9a-9b can be performed in parallel.
10-12. For the deferred periodic or triggered MT-LR case, if the location resource in UE for the origininal 5GS location session is not released, when the event is detected by UE in EPS, it should send an LCS MO-LR Invoke message for event report to the MME.
If the location QoS is multiple QoS in 5GS, the UE should include the location QoS can be applicable to EPS in the LCS MO-LR Invoke message (i.e., "Best Effort" LCS QoS Class with most stringent QoS requirement) based on the mapped location QoS received in step 3.
For the deferred periodic or triggered MT-LR case, the procedure can continue with step 15-24 as described in Figure 9.1.19.1-1 of TS 23.271 [4].
NOTE XY:	If UE finds handover is not complete but the event is triggered, i.e. step 10 happens before handover complete, the UE need wait handover complete to send the triggered LCS MO-LR Invoke message.
NOTE XZ:  UE can move from EPS back to 5GS, then MME can notify GMLC the handover to 5GS and send the location QoS to GMLC to trigger the location service in 5GS (see clause 6.Y.2 step 2-5). If there are multiple QoS received in step 3 of Figure 6.Y-1, UE can still use the multiple QoS in 5GS.
* * * * Second change * * * *
6.Y.2 Location Service Continuity from EPS to 5GS


Figure 6.Y-2: Location Service Continuity from EPS to 5GS
1. Target UE positioning is started in EPS, e.g., after steps 1-16 of deferred EPC-MT-LR procedure for Periodic and Triggered Location procedure in Figure 9.1.19.1-1, steps1-7 of EPC-MT-LR procedure in Figure 9.18 or steps 1-4 of EPC-MO-LR procedure in Figure 9.8d in TS 23.271 [4].
NOTE X: Since all the "LCS QoS class" in "location QoS" supported by EPS can be supported by 5GS, there is no need to perform the location QoS class mapping for a location session started in EPS. 
1a.  UE may stay in EPC for a period of time and the deferred EPC-MT-LR procedure can continue in EPS.
2. When EPS to 5GS handover happens and the handover succeeds, MME receives the Forward Relocation Complete Notification message (i.e. step 5in clause 4.11.1.2.2.3 of TS 23.502 [3]) from AMF, if MME finds UE has positioning related information, MME trigger to perform step 3 and step 4.
NOTE Y: The handover procedure is decopled with the location service continuity and the subsequent procedures of the handover can be performed in parallel.
3. MME sends an LCS-AP location abort request message to E-SMLC. E-SMLC abort on going postioning session in EPC.
4. If there is a deferred or immediate EPC-MT-LR location session, MME sends Subscriber Location Report to GMLC, includes the AMF ID/address, location QoS, the handover to 5GS notification and the LDR Reference number in the deferred EPC-MT-LR location case. 
NOTE Z:	Step 3-4 can be performed in parallel.
5. The LCS session is started on 5GS, e.g., steps 4-31 of deferred 5GC-MT-LR procedure in clause 6.3.1, steps 4-24 of 5GC-MT-LR procedure in clause 6.1.2, or steps 1-13 of 5GC-MO-LR procedure in clause 6.2. Based on the AMF ID/address information, GMLC be aware that the UE handoverd to 5GS and restart the location session in 5GS with the location QoS received in step 4 for the location request. 
For the deferred periodic or triggered MT-LR case, if UE receiced an LCS Periodical-Triggered Invoke in 5GS but the location resource for the origininal EPS location session is not released (i.e., due to UE access to 5GS and the location service cancelation message not reach to UE in time), UE does not create new location resources for the request with the same LDR Reference number and sends an acknowledgement to the AMF directly.
6~7.	For the deferred periodic or triggered MT-LR case, if the location resource in UE for the origininal EPS location session is not released, when the event is detected by UE in 5GS, it should send an Event Report message to the LMF through AMF. If AMF has not received the request from GMLC in step 5, AMF dose not identify the LDR Reference number in the Event Report, thus AMF store the Event Report and wait the LDR Reference number from the GMLC.
For the deferred periodic or triggered MT-LR case, the procedure can continue with step 26-31 as described in clause 6.3.1.
NOTE XX:	If UE finds handover is not complete but the event is triggered, i.e. step 6 happens before handover complete, the UE need wait handover complete to send the event report message.
NOTE XY:  UE can move from 5GS back to EPS, then AMF can notify GMLC the handover to EPS and send the location QoS to GMLC to trigger the location service in EPS (see clause 6.Y.1 step 7-9). 
* * * * End of changes * * * *
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