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[bookmark: _Hlk514274591]1		Discussion
It has been agreed in RAN and in 3GPP TS 37.355 that when the UE provides a measurement report to the LMF, the UE includes an indication on whether the measurement was estimated using LOS/NLOS measurement. This is shown in table below taken from clause 6.5.11.4 of 3GPP TS 37.355. 
NOTE: 	The following table shows the (Angle of Departure) AoD positioning method for downlink but also applies for other positioning methods both in downlink and uplink.
Table 1: UE reporting los-nlos indicator as per 6.5.11.4 of 3GPP TS 37.355 
	NR-DL-AoD-SignalMeasurementInformation field descriptions

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35].

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	nr-TimeStamp
This field specifies the time instance at which the measurement is performed.

	nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

	nr-DL-PRS-RxBeamIndex
This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same RX beam by the target device; otherwise it is not present.

	nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46]. FFS

	nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the RSRP or First Path-RSRP measurement for the TRP or resource.

	nr-DL-PRS-RSRP-ResultDiff
This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

	nr-DL-PRS-FirstPathRSRP-ResultDiff
This field specifies the additional NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS First Path RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field. The mapping of the field is defined in TS 38.133 [46]. FFS



When the NWDAF provides analytics for location accuracy the NWDAF can also collect from the LMF information on whether UE measurements were made based on LOS or NLOS measurements. It is proposed to update Solution #12 to include additionally the NWDAF collecting from the LMF information on whether a UE reported measurement was made based on LOS or NLOS measurements. 
The analytic output from the NWDAF will include additionally the following information. 
Table 2: "Location Accuracy Sustainability" statistics
	Information
	Description

	List of Accuracy Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics applies to.

	>Applicable Time Period
	The time period within the Analytics target period that the analytics applies to.

	>The requested LCS QoS
	The analytics provide a delta against the request measurement accuracy level from a consumer

	> List of SUPIs
	A list of SUPIs experiencing the same analytics accuracy

	> Positioning Method
	The positioning method used to measure location

	> Ratio of NLOS/LOS measurements in target area 
	Provides a ratio of LOS to NLOS measurements reported by the UE in the target area

	> Percentage of analytics accuracy above/below requested thresholds
	A percentage indicating if the requested analytics accuracy is met  



Table 3: "Location Accuracy Sustainability" predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics applies to.

	>Applicable Time Period
	The time period within the Analytics target period that the analytics applies to.

	> The requested LCS QoS
	The analytics provide a delta against the request measurement accuracy level from a consumer

	> List of SUPIs 
	A list of SUPIs experiencing the same analytics accuracy

	> Positioning Method
	The positioning method used to measure location

	> Ratio of NLOS/LOS measurements in target area
	Provides predicted ration of LOS to NLOS measurements of UEs in target area

	> Percentage of analytics accuracy above/below requested thresholds
	A percentage prediction indicating if the requested analytics accuracy is met

	>Confidence
	Confidence of the prediction.



The LMF as a consumer of analytics can use the ratio of NLOS/LOS measurements to determine a positioning method for UEs.
It is also proposed in the conclusions section to include also the capability of the NWDAF to report within location accuracy analytics the ratio of NLOS/LOS measurements.

2		Proposal
The following is proposed.
******************************** First change  *******************************
[bookmark: _Toc104475598][bookmark: _Toc112995382][bookmark: _Toc112995996][bookmark: _Toc97269608][bookmark: _Toc50536656][bookmark: _Toc50575409]6.12	Solution #12: Supporting analytics for location accuracy
[bookmark: _Toc97269611][bookmark: _Toc104475599][bookmark: _Toc112995383][bookmark: _Toc112995997]6.12.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s) which should be explicitly stated. Clause(s) may be added to capture details.
As part of the location services requirements defined in TS 22.071 [18], one of the main requirements for the LCS service is the support of Location Accuracy.
The location accuracy is provided in terms of horizontal, vertical accuracy and response time. In general the accuracy of the location depends on the positioning technology used, the varying radio environments (e.g. considering multipath propagation), the type of environment where the location is measured (dense urban area or rural area).
The location accuracy required by each service varies and can vary from location accuracy up to 200km for weather services to location accuracy of up to 50m for Asset Location, route guidance, navigation. Further information is provided in Table 4.1 of TS 22.071 [18].
When a location client requires a location accuracy the location client may include in the request to the GMLC:
-	A response time (no delay, low delay, delay tolerant).
-	Horizontal and/or vertical accuracy requirements (in meters).
-	LCS QoS Class (best effort, assured or multiple QoS corresponding to a priority of QoS accuracy).
When the LMF determines the location the LMF also determines the accuracy of the location and also whether the location requirements are met which are sent to the GMLC. The GMLC responds to the client the accuracy of the location measurement can be met.
Analytics from the NWDAF can be enhanced to allow a location client to be aware if a location accuracy can be met. Example consumers of such analytics is as follows:
-	LMF uses the analytics to identify the best positioning method to use to determine a location in a specific area, taking into account UE capabilities, QoS requirements and operator policies.
-	The location client can determine to upgrade/downgrade the requested LCS QoS taking into account the analytics of location accuracy.
-	The location client can adapt the application service accordingly. For example, a navigation service can take into account areas where location accuracy cannot be met when providing route guidance.
[bookmark: _Toc97269612][bookmark: _Toc104475600][bookmark: _Toc112995384][bookmark: _Toc112995998]6.12.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
A consumer (e.g. a location client) requests from the NWDAF analytics for "Location Accuracy Sustainability". The request may also include the following as Analytic Filters:
-	A target area.
-	A target UE (not applicable for option 1), group of UEs (not applicable for option 1) or any UE.
-	Time of Day.
-	An LCS QoS Class or Horizontal/Vertical Accuracy requirement (denotes the requested LCS QoS or Horizontal/Vertical accuracy requirement.
-	Optionally a positioning method used.
-	A location accuracy threshold, i.e. report accuracy analytics only if the location accuracy exceed an horizontal or a vertical accuracy threshold (in meters).
The analytics consumer may also include as Analytic Filters within the location request the following:
-	An indication to report the ratio of UEs using LOS/NLOS measurements in a target area.
Two options are available from the NWDAF to collect input data for Location Measurement Accuracy:
-	Option 1: Data Producer is the LMF (applicable when an analytics consumer requests Location Accuracy Analytics for any UE for a specific Target Area).
-	Option 2: Data Producer is the GMLC.
Data collection for Option 1:
The NWDAF finds the LMF that servers a target area. The NWDAF then invokes a new SBI (e.g. Nlmf_Event_Exposure) and requests data from the LMF identified by a new Event ID, e.g. "Location Measurement Accuracy request". The LMF based on the Event ID requested provides information on accuracy of a measurement of a location when a location measurement is made by the LMF.
Editor's note:	Whether the LMF can provide measurement information to NWDAF for location accuracy is FFS.
'The LMF provides measurements reports to the NWDAF as follows:
-	The LMF provides measurements report for any location request received by the LMF by a location client (the request is received via the GMLC).
-	If the request includes a requested LCS QoS class or horizontal/vertical accuracy the LMF provides a measurements report when the LMF receives a location request from a location client with the requested accuracy.
-	If the request includes a positioning method, the LMF provides measurements report when the LMF determines the location using the position method used.
-	If the request includes an LOS/NLOS ratio the LMF triggers the UEs to report whether a measurement was made according to LOS or NLOS measurements
The procedure is shown below:


Figure 6.12.2-1: Procedure to derive analytics for location accuracy sustainability(Option 1)
1.	A Consumer requests analytics for location accuracy sustainability from the NWDAF. The request may include a target area, a time of day, a target UE (or group of UEs or any UE). The request may also include, to report analytics for a specific LCS QoS requirement or horizontal/vertical accuracy.
2.	The NWDAF finds the LMF serving the UE target area (Option 1) by querying the NRF.
3.	The NWDAF sends a request to the LMF to provide location measurement accuracy data (the request may be a subscription or a one-time request). The NWDAF includes in the request to the LMF information to satisfy the requirements of the consumer in step 1.
4a-4c.	The LMF is triggered to provide a location from a location client as per procedure in TS 23.273 [5]. The LMF derives the location of the UE.
5.	The LMF determines that the location measured is in an area where the NWDAF has subscribed to report location measurements. The LMF reports the location accuracy to the NWDAF.
6.	The data are provided to the NWDAF.
7.	The NWDAF derives analytics for location accuracy.
8.	The NWDAF provides analytics to the consumer.
Data collection for Option 2:
The NWDAF subscribes from GMLC to obtain location data for a UE or any UE. The NWDAF discovers GMLC from NRF and invokes (via a new SBI) to retrieve data about the location measurement accuracy (optionally per positioning method).
The GMLC provides measurements report to the NWDAF as follows:
-	If the request target any UE the GMLC provides measurements report for any location request received by a location client
-	If the request target a specific UE, the GMLC provides measurements report when the GMLC receives a location request from a location client that targets the specific UE.
-	If the request includes a requested LCS QoS class or horizontal/vertical accuracy the GMLC provides measurements report when the GMLC receives a location request from a location client with the requested accuracy
-	If the request includes a positioning method, the GMLC provides measurements report when the GMLC receives information (from the AMF) on the positioning method used by the LMF to determine the location of the UE.
The procedure is shown below:


Figure 6.12.2-2: Procedure to derive analytics for location accuracy sustainability (Option 2)
1.	A Consumer requests analytics for location accuracy sustainability from the NWDAF. The request may include a target area, a time of day, a target UE (or group of UEs or any UE). The request may also include, to report analytics for a specific LCS QoS requirement or horizontal/vertical accuracy.
2.	The NWDAF finds the GMLC from the NRF
3.	The NWDAF sends a request to the GMLC to provide location measurement accuracy data (the request may be a subscription or a one-time request). The NWDAF includes in the request to the GMLC information to satisfy the requirements of the consumer in step 1.
4a-4b.	The GMLC is triggered to provide a location from a location client as per procedure in TS 23.273 [5]. The GMLC invokes a location request to the AMF/LMF according to TS 23.273 [5]. The GMLC receives location information from the AMF/LMF including information indicating if the location accuracy requested has been met and the positioning method used.
5.	The GMLC determines to report the location information to the NWDAF.
6.	The data are provided to the NWDAF
7.	The NWDAF derives analytics for location accuracy .
8.	The NWDAF provides analytics to the consumer.
The following input data are required by the NWDAF to measure location measure accuracy.
Table 6.12.2-1: Location measurement accuracy data collected by NWDAF
	Information
	Source
	Description

	Location Measurement accuracy data
	LMF or
GMLC
	Includes information on the Position Method used, the requested LCS QoS or horizontal/accuracy and whether the location accuracy request was satisfied

	Timestamp
	LMF or
GMLC
	The time where the location was measured by the LMF

	LOS or NLOS measurements
	LMF
	Indication whether the UE measurements was based on LOS/NLOS measurements

	UE Location
	AMF
	The location area of the UE when the location measurement was made



The analytics output to the consumer may include one of the following:
Table 6.12.2-2: "Location Accuracy Sustainability" statistics
	Information
	Description

	List of Accuracy Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics applies to.

	>Applicable Time Period
	The time period within the Analytics target period that the analytics applies to.

	>The requested LCS QoS
	The analytics provide a delta against the request measurement accuracy level from a consumer

	> List of SUPIs
	A list of SUPIs experiencing the same analytics accuracy

	> Positioning Method
	The positioning method used to measure location

	> Ratio of NLOS/LOS measurements in target area 
	Provides a ratio of LOS to NLOS measurements reported by the UE in the target area

	> Percentage of analytics accuracy above/below requested thresholds
	A percentage indicating if the requested analytics accuracy is met  



Table 6.12.2-3: "Location Accuracy Sustainability" predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs within the Location information that the analytics applies to.

	>Applicable Time Period
	The time period within the Analytics target period that the analytics applies to.

	> The requested LCS QoS
	The analytics provide a delta against the request measurement accuracy level from a consumer

	> List of SUPIs 
	A list of SUPIs experiencing the same analytics accuracy

	> Positioning Method
	The positioning method used to measure location

	> Ratio of NLOS/LOS measurements in target area
	Provides predicted ratio of LOS to NLOS measurements of UEs in target area

	> Percentage of analytics accuracy above/below requested thresholds
	A percentage prediction indicating if the requested analytics accuracy is met

	>Confidence
	Confidence of the prediction.



[bookmark: _Toc97269613][bookmark: _Toc104475601][bookmark: _Toc112995385][bookmark: _Toc112995999]6.12.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
-	Applicable to Option 1: New Nlmf event notification service to allow the NWDAF to retrieve location measurement reports from the LMF.
-	Applicable to Option 2: NWDAF support Ngmlc service based interfaces to retrieve location information for a UE.

******************************** Second change  *******************************

[bookmark: _Toc112995521][bookmark: _Toc112996186]8.4	Key Issue #4: Interaction between Location Service and NWDAF
Key issue#4 details the questions to be studied for WT#2 in FS_eLCS_Ph3 SID which includes the following three aspects:
-	Aspect#1: how the location services can benefit from NWDAF;
-	Aspect#2: how the NWDAF use cases can benefit from location service; and
-	Aspect#3: how to provide location information to NWDAF.
The interim conclusion for aspect#1 is as follows:
-	NWDAF provides new analytics for Location Estimation Accuracy (e.g. horizontal or vertical accuracy, indoor/outdoor indication).
-	LMF as a consumer of such analytics uses Location Estimation Accuracy analytics to determine Position Method in the area where a UE is located.
The interim conclusion for aspect#2 is as follows:
-	The NWDAF can retrieve indoor/outdoor indication if it can be decided by LMF.
-	The NWDAF provides as part of Location Estimation Accuray a ratio of NLOS/LOS measurements
The interim conclusion for aspect#3 is as follows:
-	The NWDAF retrieves location data from the GMLC using the Ngmlc services.
-	To support privacy check, new LCS Client Type and Service Type is introduced and is used by NWDAF to request UE location:
-	new LCS Client Types for PLMN Operator Class:
-	NWDAF client in the HPLMN (when the UE is currently being served by the HPLMN);
-	NWDAF client in the VPLMN.
-	new standardized Service Type for Tracking Services:
-	Analytics;
-	Model training.
Editor's note:	How to report the UE location only when the UE locates the target area defined with the finer granularity is FFS.


******************************** End of change *******************************
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