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	Reason for change:
	FS_eNA_Ph3 KI#9 has conclusion as:

	To benefit LCS system, the NWDAF provides a new analytic ID with location accuracy estimates as required by the conclusions of the eLCS-Ph3 study.
NOTE 6:	The FS_eLCS_ph3 in TR 23.700-71 [30] contains a conclusion for Key Issue 4 to use this analytics.



FS_eLCS_Ph3 KI#4 has conclusion as:

	The interim conclusion for aspect#1 is as follows:
NOTE 1:	In this aspect, as the beneficiary is LCS system, LCS will do the conclusion and inform FS_eNA_Ph3 about the requirements to NWDAF (eNA_Ph3 Key Issue#9) for the enhancement of LCS system.
-	NWDAF provides new analytics for Location Estimation Accuracy. The location accuracy analytics include horizontal or vertical accuracy, indoor/outdoor indication.
-	Solutions 11 and 20 will be used as a basis to derive location estimation accuracy analytics. Further details on input data for the new location accuracy analytics will be determined during the normative phase in coordination with eNA_Ph3.
-	LMF as a NWDAF consumer of such analytics uses Location Estimation Accuracy analytics to determine Position Method in the area where a UE is located.
-	Location client as a consumer of such analytics uses Location Estimation Accuracy to determine a requested LCS QoS class or adjust application specific parameters (out of scope of 3GPP).



In SA2#154ad, S2-2302005 (CR0612 rev-1) is approved regarding how the NWDAF provides such analytics ID. But how to utilize such analytics needs to be captured in eLCS. 
In current specification, LCS client/AF can request LCS QoS (LCS accuracy, delay time, LCS class). GMLC receives such request and location estimate from LMF (via AMF). If the location estimate cannot satisfy the least stringent as requested in multiple QoS class, or the assured class, GMLC shall discard the location estimate and return LCS client/AF a appropriateproporate cause.

LMF may determine to query NWDAF before UE positioning proceduires to request the suitable positioning method in the area. LMF will utilize such positioning method to reduce the potential iterated process of UE positioning to satisfy Multiple QoS class. 

whether the location estimate can satisfy the requested LCS class, if not, LMF can rerun the UE positioning procedure to obtain better requltresult. This will significantly reduce the failure of offering satisfactory locaiton estimate. 
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc58920570][bookmark: _Toc122418061][bookmark: _Toc114572156][bookmark: _Toc58920638][bookmark: _Toc122418138]4.1b	LCS Quality of Service
LCS Quality of Service is used to characterise the location request. It can either be determined by the operator or determined based on the negotiation with the LCS client or the AF. It is optional for LCS client or the AF to provide the LCS Quality of Service in the location request.
LCS Quality of Service information is characterised by 3 key attributes:
-	LCS QoS Class as defined below.
-	Accuracy: i.e. Horizontal Accuracy (see clause 4.3.1 of TS 22.071 [2]) and Vertical Accuracy (see clause 4.3.2 of TS 22.071 [2].
-	Response Time (e.g. no delay, low delay or delay tolerant as described in clause 4.3.3 of TS 22.071 [2]).
NOTE 1:	One or two QoS values for Horizontal Accuracy, Vertical Accuracy can be provided in the location request in addition to a preferred accuracy when LCS QoS Class is set to Multiple QoS Class.
The LCS QoS Class defines the degree of adherence by the Location Service to another quality of service parameter (Accuracy), if requested. The 5G system shall attempt to satisfy the other quality of service parameter regardless of the use of QoS Class. There are 3 LCS QoS Classes:
-	Best Effort Class: This class defines the least stringent requirement on the QoS achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, it should still be returned but with an appropriate indication that the requested QoS was not met. If no location estimate is obtained, an appropriate error cause is sent.
-	Multiple QoS Class: This class defines intermediate stringent requirements on the QoS achieved for a location request. If the obtained location estimate does not fulfil the most stringent (i.e. primary) other QoS requirements affected by the degree of adherence of the QoS class, then another location estimation may be triggered at LMF attempting less stringent other QoS requirements. The process may be iterated until the least stringent (i.e. minimum) other QoS requirements are attempted. If the least stringent other QoS requirements cannot be fulfilled by a location estimate, then the location estimate shall be discarded, and an appropriate error cause shall be sent.
NOTE 2:	An AF may provide a location request with Multiple QoS Class via NEF. For an LCS client to provide a location request with Multiple QoS Class an Le interface implementation supporting Multiple QoS Class may be required.
NOTE 3:	Multiple QoS Class can only be applied for Deferred 5GC-MT-LR Procedure in this release of the specification.
-	Assured Class: This class defines the most stringent requirement on the accuracy achieved for a location request. If a location estimate obtained does not fulfil the other QoS requirements, then it shall be discarded, and an appropriate error cause shall be sent. .
NOTE 4:	How the LMF decides the positioning method is an implementation aspect not pre-determined by QoS criteria.
For LCS client, it may indicate accuracy defined in TS 29.572 [12], tables 6.1.6.3.2-1 and 6.1.6.3.5-1. For AF, it may either indicate the accuracy defined in TS 29.572 [12], table 6.1.6.3.2-1, or indicate a particular value e.g. PLMN ID defined in TS 29.122 [35], table 5.3.2.4.7-1.
* * * * Second change * * * *

6.x.1	LMF determination of positioning method with NWDAF assistance 
Figure 6.x.1 summarizes the initiation and utilization of NWDAF for assistance in the determination of a suitable positioning method for the requested LCS QoS Accuracy. For an assured QoS class, the LMF may query NWDAF for a suitable positioning method to satisfy the most stringent other QoS requirements. For a multiple QoS class, to reduce delay, the LMF may query NWDAF for a suitable positioning method to satisfy the less/least stringent other QoS requirements.



Figure 6.11.4-1: positioning method determination based on NWDAF analytics
Editor’s Note: for whether LMF triggers the NWDAF service via Nnwdaf_AnalyticsSubscription_Subscribe and/or Nnwdaf_AnalyticsInfo_Request needs to be synced with eNA_Ph3.
1.	AMF invokes Nlmf_Locaiton_DeterminationLocation service operation to LMF, where SUPI, UE serving cell ID are included. Required Location QoS instance(s) is included if LCS QoS is requested by LCS client, or AF (via NEF).
2.	The LMF may invokes Nnwdaf_AnalyticsInfo_Request or Nnwdaf_AnalyticsSubscrition_Subscribe service operation to obtain the most suitable positioning method to achieve the requested LCS QoS requirements for the UE camping area (e.g. UE serving cell ID) as specified in TS 23.288 [x] with Area of Interest, most stringent QoS requirements (i.e. delay time, LCS QoS Accuracy). NWDAF will return the analytics outputs to the LMF, and the LMF determines the positioning method to be used.
3.	The LMF initiates the LCS session and derives the UE location estimate as described in clause 8.3.2.2 with the step 2 derived positioning method.
4.	In case of multiple QoS class, the LMF may try another iteration of UE positioning to satisfy the less stringent LCS QoS requirements after comparing the achieved LCS QoS with the required LCS QoS as received in step 1.To reduce the delay in obtaining the less stringent other QoS requirements, the LMF may query NWDAF with the location estimate, the Area of Interest, and less/least stringent LCS QoS requirement. NWDAF will return the analytics outputs to the LMF, and the LMF determines the positioning method to be used.
5.	The LMF returns the location estimate, with the achieved LCS QoS information to AMF or GMLC as specified in clause 8.3.2.


* * * * Second change * * * *
[bookmark: _Toc58920682][bookmark: _Toc122418193]8.3	LMF Services
[bookmark: _Toc58920683][bookmark: _Toc122418194]8.3.1	General
The following table shows the LMF Services and LMF Service Operations.
Table 8.3.1-1: List of LMF Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nlmf_Location
	DetermineLocation
	Request/Response
	AMF

	
	EventNotify
	Notify
	GMLC

	
	CancelLocation
	Request/Response
	AMF

	
	LocationContextTransfer
	Request/Response
	LMF

	Nlmf_Broadcast
	CipheringKeyData
	Notify
	AMF



[bookmark: _Toc58920684][bookmark: _Toc122418195]8.3.2	Nlmf_Location service
[bookmark: _Toc58920685][bookmark: _Toc122418196]8.3.2.1	General
Service description: This service enables an NF to request location determination for a target UE. The following are the key functionalities of this NF service.
-	Allow the consumer NF to request the current geodetic and optionally local and/or civic location of a target UE.
-	Allow the consumer NF to subscribe/unsubscribe the geodetic and optionally local and/or civic location of a target UE for some certain events.
-	Allow the consumer NF to get notified about the geodetic and optionally local and/or civic location of a target UE when some certain events are detected.
-	Allows the consumer NF to cancel location event reporting for a target UE.
-	Allows the consumer NF to transfer location context information for location event reporting for a target UE.
The events to trigger location estimation notification are defined in clause 4.1a.5.1
[bookmark: _Toc58920686][bookmark: _Toc122418197]8.3.2.2	Nlmf_Location_DetermineLocation service operation
Service operation name: Nlmf_Location_DetermineLocation
Description: Provides UE location information to the consumer NF.
NOTE:	For deferred location request, this service operation is used to implicitly subscribe to the notification of the UE location information.
Input, Required: Client Type, LCS Correlation Identifier.
Input, Optional: Serving cell identifierof the Primary Cell in the Master RAN node and the Primary Cell in the Secondary RAN node when available based on Dual Connectivity scenarios if the UE is using 3GPP access, required Location QoS instance(s), Supported GAD shapes, service type, indication of requiring reliable UE location information, AMF identity if a UE associated Namf_Communication service is to be invoked by LMF, Type of request for a 5GC-MO-LR, Embedded LPP message(s) for a 5GC-MO-LR (1-3 messages), subscribed assistance data for a 5GC-MO-LR, Deferred location type, Deferred location parameters, indication if UE supports LPP or not, UE connectivity state per access type, Notification Target Address, Notification Correlation ID, indication of UE geographical area determination for PLMN selection verification, UE Positioning Capability, TNAPId (see TS 29.571 [33]), TWAPId (see TS 29.571 [33]), Scheduled Location Time, request for user plane reporting to an LCS Client or AF, user plane address of an LCS Client or AF, user plane security information for an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF.
Output, Required: Success/Failure indication
Output, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Indoor/Outdoor indication, LOS/NLOS indication, Position Methods Used (in the case of success indication provided), Serving LMF identification, Failure Cause (in the case of failure indication provided), achieved Location QoS Accuracy, UE geographical area where a PLMN is or is not allowed to operate, UE Positioning Capability, the timestamp of the Location.
See clause 6.1, clause 6.2. clause 6.3.1 and clause 6.9.1 for examples of usage of this service operation.
[bookmark: _Toc58920687][bookmark: _Toc122418198]8.3.2.3	Nlmf_Location_EventNotify service operation
Service operation name: Nlmf_Location_EventNotify.
Service operation description: Allow the consumer NF to get notified about the geodetic and optionally local and/or civic location of a target UE when some certain events are detected, either the events implicitly subscribed by the AMF using Nlmf_Location_DetermineLocation service operation or the cancellation of reporting of periodic or triggered location events.
Input, Required: Notification Correlation ID, UE (SUPI and if available GPSI), Type of event.
Input, Optional: Geodetic Location, Local Location including Coordinate ID, Civic Location, Indoor/Outdoor indication, LOS/NLOS indication, Position Methods Used (in the case of success indication provided), Notification Target address, Serving LMF identification, Failure Cause (in the case of failure indication provided), achieved Location QoS Accuracy, the timestamp of the Location.
Output, Required: None.
Output, Optional: Success/Failure indication.
See clause 6.3.1 and clause 6.3.2 for examples of usage of this service operation.
[bookmark: _Toc58920688][bookmark: _Toc122418199]8.3.2.4	Nlmf_Location_CancelLocation service operation
Service operation name: Nlmf_Location_CancelLocation
Description: The consumer NF cancels a deferred 5GC-MT-LR procedure for periodic or triggered location request.
Input, Required: Notification Target Address, Notification Correlation ID.
Input, Optional: None.
Output, Required: Success/Failure indication
Output, Optional: None.
See clause 6.3.3 for an example of usage of this service operation.
[bookmark: _Toc58920689][bookmark: _Toc122418200]8.3.2.5	Nlmf_Location_LocationContextTransfer service operation
Service operation name: Nlmf_Location_LocationContextTransfer
Description: Transfers location context information for location event reporting for a target UE from the consumer NF.
Input, Required: AMF identity, Location QoS, Supported GAD shapes, Deferred location type, Deferred location parameters, Notification Target Address, Notification Correlation ID, Embedded event report message.
Input, Optional: Event reporting status, UE location information, Indoor/Outdoor indication, LOS/NLOS indication, UE Positioning Capabilities, Scheduled Location Time, the timestamp of the Location, request for user plane reporting to an LCS Client or AF, cumulative event report timer, maximum number of user plane event reports to an LCS Client or AF.
Output, Required: Success/Failure indication
Output, Optional: None.
See clause 6.4 for an example of usage of this service operation.
* * * * End of changes * * * *
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