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	Reason for change:
	As described in the agreed CR S2-2305593 (the corresponding CR number is 0349):

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. 

As highlighted, if the LCS QoS request in 5GS is multiple QoS and if the LMF determines the target UE could move between 5GS and EPS, the LMF provides two set of Location QoS to UE, one is the multiple location QoS and the other is the mapped location QoS which can be used for EPS. Then, after UE handover to EPS and the event is triggered, the UE should include the mapped location QoS in the event triggered message sent to EPS.

This document add the clarifications for the above mentioned case.

	
	

	Summary of change:
	Clarify how UE perform the MO-LR invoke message when the UE moves from 5GS to EPS for the deferred MT-LR.

	
	

	Consequences if not approved:
	It is unclear how UE perform the event triggered message when the UE moves from 5GS to EPS for the deferred MT-LR. 
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	Other comments:
	This contribution introduces backward compatible new features to the OpenAPI file of Nsmf_PDUSession API.
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[bookmark: _Toc517469179]5.2.2	Mobile initiated location services operations
[bookmark: _Toc517469180]5.2.2.1	Mobile Originated Location Request (MO-LR)
[bookmark: _Toc517469181]5.2.2.1.0	General
The MO-LR operation enables the UE to launch MO positioning session using NAS signaling.  The NAS signaling (see  5.2.2.1.1 and 5.2.2.1.2) are transported using the Downlink Generic NAS Transport message and the Uplink Generic NAS Transport message defined in 3GPP TS 24.301 [3]. Figure 5.2.2.1.0-1 illustrates an example of the NAS signaling transport for an EPC-MO-LR session.



Figure 5.2.2.1.0-1: NAS signaling transport for MO-LR
NOTE:	The optional Additional Information of the Downlink/Uplink Generic NAS Transport message is not used when the MO-LR signaling are transported in the Generic Message Container.
[bookmark: _Toc517469182]5.2.2.1.1	Normal operation
The UE invokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR invoke component. SS Version Indicator value 1 or above shall be used.
The receiving network entity shall initiate the handling of location request in the network. The network shall pass the result of the location procedure to the UE by sending a FACILITY message to the UE containing a LCS-MOLR return result component. When location estimate is kept in the network entity and this information satisfies the requested accuracy and the requested maximum age of location, then the network may reuse this information and the positioning measurement procedure may be skipped.
The network shall pass the result of the location procedure to the UE only if the location estimate is given in a format that the UE supports, as indicated by either the presence (and content) or the absence of the parameter supportedGADShapes, which may be sent by the UE in the LCS-MOLR operation.
The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location request (see figure 5.2.2.1.1-1). The UE may also initiate another location request operation by sending a FACILITY message to the network containing a LCS-MOLR invoke component (see figure 5.2.2.1.1-2). After the last location request operation the UE shall terminate the dialogue by sending a RELEASE COMPLETE message.
The UE shall send the mapped lcs-QoS to the network if the UE detect the event is triggered for the deferred MT-LR servive continuity from 5GS to EPS and multiple lcs-QoS case.
If the network is unable to successfully fulfil the request received from the UE (e.g. to provide a location estimate or location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS 24.080 [5]. If the network is unable to provide a location estimate due to lack of support in the UE for the type of shape of the location estimate, then it shall use the error Facility Not Supported.
If the network has returned a result to the UE in a FACILITY message but, after some PLMN administered time period has elapsed, has not received either a new location request operation in a FACILITY message or a RELEASE COMPLETE message from the UE, the network may clear the transaction by sending a RELEASE COMPLETE message. 
During the MO-LR operation the UE shall run a timer T(LCSL). This timer is started when the operation is sent, and stopped when a response is received from the network. If this timer expires the UE shall assume that the operation has failed, and may terminate the dialogue by sending a RELEASE COMPLETE message, and shall inform the user of the failure.



UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs)) 

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>


Figure 5.2.2.1.1-1: Single mobile originated location request


UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

FACILITY
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, multiplePositioningProtocolPDUs))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (velocityEstimate, add-LocationEstimate))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))


RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

Figure 5.2.2.1.1-2: Multiple mobile originated location requests
NOTE:	Only the following IEs defined in MO-LR Invoke in 3GPP TS 24.080 [5] are used for E-UTRAN LCS:
-	molr-Type 
-	lcs-QoS 
-	lcsServiceTypeID 
-	ageOfLocationInformation
-	locationType 
-	mlc-Number 
-	lcsClientExternalID 
-	pseudonymIndicator
-	supportedGADShapes
-	multiplePositioningProtocolPDUs
NOTE:	multiplePositioningProtocolPDUs IE is added to the LCS-MOLR Invoke to allow for passing multiple UE positioning information LPP messages (e.g. UE location measurements or UE capabilities) to the E-SMLC for E-UTRAN LCS. Its ASN.1 description is given in 3GPP TS 24.080 [5]. 
NOTE:      The lcs-QoS can indicate the mapped lcs-QoS which is obtained by the UE in 5GS for the deferred MT-LR servive continuity from 5GS to EPS and multiple lcs-QoS case. 
* * * End of Changes * * * *
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When an EPC‑MO‑LR location session is initiated at UE, the UE sets the Generic Message Container Type to “Location services message container” and includes a LCS MO-LR Invoke in the Generic Message Container in the Uplink Generic NAS Transport message.


Downlink Generic NAS Transport
(LCSMsgContainer, REGISTER(Facility(LCS-MOLR Return Result))


Uplink Generic NAS Transport
(LCSMsgContainer, REGISTER(Facility(LCS-MOLR Invoke)))


Upon receipt of the positioning response from the E-SMLC, the MME sets the Generic Message Container Type to “Location services message container”, and includes LCS-MOLR Return Result in the Generic Message Container in the Downlink Generic NAS Transport message.


If MME decides to request positioning from E-SMLC, the MME initiates a positioning session with the E-SMLC using LCS-AP messaging.



