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1. Overall Description:
When implementing of stage 2 requirements of eLCS_Ph3 for Multiple QoS class handling during Service Continuity from 5GS to EPS, CT4 has discovered some inconsistences in stage 2 specification.
According to TS 23.273 v18.2.0, when Multiple QoS class is used for a deferred location request in 5GS, either the LMF or the UE shall perform a mapping from the Multiple QoS class to LCS QoS class that are supported in EPS (Best Efforts/Assured):
	------------- TS 23.273 v18.2.0 Starts ------------
[bookmark: _Toc138251308]6.19.3.1	Location Service Continuity from 5GS to EPS
…
1.	Same as step 1 of deferred 5GC-MT-LR procedure in clause 6.3.1, with the enhancement that 5GC-(H)GMLC obtains the LDR reference number and EPC-(H)GMLC address from EPC-(H)GMLC for the periodic or triggered location session.
NOTE 1:	Multiple QoS class is supported in 5GS but not in EPS, if the deferred LCS service request in this step contains multiple location QoS, QoS mapping is performed in step 3a or on UE to support service continuity in EPS.
2. Target UE positioning starts in 5GS with steps 2~15 of deferred 5GC-MT-LR procedure in clause 6.3.1.
-	If handover happens before step 16 in clause 6.3.1, the UE has not received the LCS Periodic-Triggered Invoke Request message. After handover complete, the AMF notifies 5GC-GMLC. The 5GS to EPS handover notification also includes the MME ID for the target UE. The 5GC-GMLC sends the location request with the mapped location QoS to EPC-GMLC to trigger the deferred/periodic MT-LR in EPS (i.e. steps 3-11 in clause 6.19.1.1 are performed with the enhancement in step 8 that 5GC-GMLC perform location QoS mapping, then obtain and forward the mapped location QoS which can be applicable to EPS to EPC-GMLC, the mapping may be performed by choosing the most stringent values from the "LocationQoS" and set the "LcsQoSClass" in "LocationQoS" as the "Best Effort"), and steps 3a-9 are not performed;
-	If handover or UE movement with IDLE state happens after step 16 in clause 6.3.1, the UE has received the LCS Periodic-Triggered Invoke Request message. The UE does not release the deferred MT-LR context after handover or movement with IDLE state. The following steps 3a-9 are performed;
3a.	[Conditional] In the periodic or triggered 5GC-MT-LR case, if the LCS QoS class in location request is "multiple QoS class" and the LMF determines the access type allowed for the UE for event reporting includes "E-UTRAN connected to EPC", the LMF may determine the mapped location QoS which can be applicable to EPS based on the original multiple QoS. The mapping may be performed by choosing the most or least stringent values from the "LocationQoS" and set the "LcsQoSClass" in "LocationQoS" as the "Best Effort" or 'Assured'. The mapping strategy performed by LMF is operator dependent.
3b~3c.	[Conditional] In the deferred periodic or triggered 5GC-MT-LR case, LMF sends the LCS Periodical-Triggered Invoke Request to UE. If step 3a is performed, besides the multiple location QoS, the request also includes the mapped location QoS used for EPS. UE response to LMF with the LCS Periodical-Triggered Invoke Return Result.
4.	[Conditional] LMF sends the Nlmf_Location_DetermineLocation Response to AMF.
5.	[Conditional] UE may stay in 5GC over a period of time and the deferred 5GC-MT-LR procedure can continue in 5GS.
6.	[Conditional] 5GS to EPS handover happens or UE moves to EPS with IDLE state. The LMF in 5GS does not release resource for the deferred MT-LR session after this step.
7-8.	[Conditional] For the deferred periodic or triggered MT-LR case, when the event is detected by UE in EPS, the UE shall send an LCS MO-LR Invoke message for event report to the MME. If the location QoS is multiple QoS in 5GS, the UE shall include the mapped location QoS which is applicable to EPS in the LCS MO-LR Invoke message.
	------------- TS 23.273 v18.2.0 Ends -------------
However, according to 5G-MT-LR deferred location procedure, there is no requirement for the Multiple QoS Class to be passed to the UE and there is no description how the UE should use the Multiple QoS Class for deferred location reporting. The specification only requires how the LMF should based on the Multiple QoS Class to report the fulfilled Minor QoS in location reporting:
	------------- TS 23.273 v18.2.0 Starts ------------
[bookmark: _Toc58920641][bookmark: _Toc138251244]6.3.1	Initiation and Reporting of Location Events
…
18.	The LMF invokes the Nlmf_Location_DetermineLocation Response service operation towards the AMF to respond to the request at step 14. For a request for the UE available location event, the response includes any UE location obtained at step 15 and the LMF then releases all resources. For a periodic or triggered location request, the response includes any location obtained at step 15, a confirmation of whether periodic or triggered location was successfully activated in the UE according to steps 16 and 17 and the identification of the LMF in the case of successful activation with a serving LMF; the LMF also retains state information and resources for later steps if the LMF acts a serving LMF. If the multiple QoS class was used in the location request, the LMF provides the achieved Location QoS Accuracy in step 15. If the UE cannot support the periodic and triggered location request, the service operation returned to the AMF shall include a suitable error cause. The service operation also includes the UE Positioning Capability if the UE Positioning Capability is received in step 15 including an indication that the capabilities are non-variable and not received from AMF in step 14.
…
27.	If a location estimate is needed for event reporting, the LMF may perform one or more of the positioning procedures described in clauses 6.11.1, 6.11.2, 6.11.3 and 6.11.4 and as described for step 8 in clause 6.1.1 and step 12 in clause 6.1.2. The LMF then determines the UE location using the location measurements and/or location estimate(s) obtained at this step and/or received at step 25. The LMF may also determine the timestamp of the location estimate.
NOTE 11:	A precondition for the procedure in clause 6.11.1 is that an LCS Correlation identifier assigned by the serving AMF has been previously passed to the LMF. The LCS Correlation identifier is used in steps 1, 3, 6 and 7 in clause 6.11.1 to ensure that during a positioning session between the LMF and UE, positioning response messages from the UE are returned by the AMF to the correct LMF and carrying an indication (the LCS Correlation identifier) which can be recognized by the LMF. To retain this capability in step 27, the LMF shall assign a Correlation identifier indicating the LMF (and optionally a positioning session) for use at step 1 in clause 6.11.1. To enable an AMF to distinguish a Correlation identifier assigned by an LMF (used in this procedure) from a Correlation identifier assigned by the AMF (used otherwise for clause 6.11.1), the two types of Correlation identifier could be selected from different ranges, with or without a flag.
28.	In the case of roaming, the LMF selects a VGMLC (which may be different to the VGMLC for steps 3-8 and steps 19-21), The LMF then invokes an Nlmf_Location_EventNotify service operation towards the selected VGMLC or (H)GMLC with an indication of the type of event being reported, the (H)GMLC contact address and LDR reference number, the identification of the LMF if this is a serving LMF, and any location estimate and the timestamp of the location estimate (if available) obtained at step 27. If multiple QoS class was used in the initial location request, the LMF provides the achieved Location QoS Accuracy in step 27.
…
30.	The (H)GMLC uses the LDR reference number received in step 28 or step 29 to identify the periodic and triggered location request received in step 1 and then sends the type of event being reported and any location estimate and the timestamp of the location estimate (if available) and used positioning methods to the external LCS client, the NF or the AF (via the NEF), and sends the LDR reference number to LCS client. The (H)GMLC may also verify UE privacy requirements before reporting the event and any location to the external LCS client, the NF or the AF. If multiple QoS class was used in the initial location request, the LMF provides the achieved Location QoS Accuracy in step 27. If an indication to have an additional check is received at step 1, the (H)GMLC will verify the UE location estimate is within the target area, and send the event report to the LCS client, the NF or the AF.
…
	------------- TS 23.273 v18.2.0 Ends -------------
To continue the stage 3 implementation, CT4 has the following questions:
Q1: Is the Multiple QoS Class expected to be provided to the UE in deferred MT-LR procedure? If yes, how should the UE use the multiple QoS class for event reporting?

Q2: If the Multiple QoS Class is not to be provided to the UE in deferred MT-LR procedure, how could UE and/or LMF perform Multiple QoS class mapping to EPS supported QoS classes during the Service
Continuity from 5GS to EPS?

2. Actions:
To SA WG2 group:
ACTION: 	CT4 kindly asks SA2 to answer the listed questions, and possibly make necessary clarification or corrections in stage 2 specifications.

3. Date of Next CT4 Meetings:
3GPP TSG CT4#118			10/2023	Xiamen, CN
3GPP TSG CT4#119			11/2023	Chicago, US





