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	Reason for change:
	The CR addresses the following ENs:
First EN:
Editor´s note:	Other target of analytics reporting is FFS.
So far only “Any UE” is supported, and the location accuracy is expected not to be dependent on the UE, so the EN can be removed without additional changes.

Second EN:
Editor's note:	Additional procedures for location accuracy analytics are FFS.
It is proposed to clarify that procedures apply for one-time request or subscription request. It is also proposed to allow the NWDAF to provide predictions for location accuracy analytics.
No need for additional procedures was identified in the conclusions of TR 23.700.81 or TR 23.700-71, so the EN can be removed.

This CR has dependency on eLCS_Ph3 S2-2306621 about how to utilize such analytics ID.
The input data and output analytics of this analytics ID is blur. This analytics ID can provide the following information:

[image: ]
With input as location, the analytics ID can provide 
· Statistics, indication of NLOS/LOS measurement, and indoor/outdoorfor the requested location.
· Prediction, predicted indication of NLOS/LOS measurement, and indoor/outdoor for the requested location
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With input as location and positioning method, the analytics ID can provide: 
-  statistics about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location.
- Prediction, predicted horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location
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With input as area, the analytics ID can provide 
· Statistics, ratio of NLOS/LOS measurement, and indoor/outdoorfor the requested area.
· Prediction, predicted ratio of NLOS/LOS measurement, and indoor/outdoor for the requested area
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With input as area and positioning method, the analytics ID can provide:
· statistics about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area.
· Predicted horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area.



	
	

	Summary of change:
	Changes proposed are:
- Removing editor's notes
- Adding Locatio Accuracy Predictions as analytic output and clarifying when the analytic output includes Positioning Method, NLSO/LOS measurements and Indoor/Outdoor information
- Clarifying that the analytics request may be a one-time request or a subscription request
- Editorial corrections
- Wrong refrernce to TS 22.271 is replaced by reference to TS 22.071.
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	This CR's revision history:
	CR Rev-3:
· Remove Editorial comments in right hand side above rev-1.
· Resolve ENs added to Rev-1:
Editor’s NOTE 1: for applicable area statistics analytics subset, the description of positioning method and analytics accuracy are FFS.
Editor’s NOTE 2: for applicable area prediction analytics subset, the description of positioning method and analytics accuracy are FFS.
Reason is the output analytics are rewritten.
· Rewrite what location accuracy analytics can provide, devide the information into 2 parts, one is when input data is location, the other is area.
· Rewrite analytics filter information, to include locaiton information, AoI, Positioning mehtod and subset filter. 
· Rewrite the input data in Table 6.17.2-1, to include 
a) Area, when NWDAF wants to
b) ground truth UE location
c) assistance information.
· Rewrite output analytics:
a) Delete positioning method, because it is input data to the model, not output analytics
b) Emphasize accuracy is related to positioning method.
c) Separate analytics to be locaiton-oriented and area-oriented.
· Rewrite the procedure and corresponding descriptions to indicate how the NWDAF collects data.
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* * * * 1st change* * * *
[bookmark: _Toc19106280][bookmark: _Toc27823093][bookmark: _Toc36126564][bookmark: _Toc45171716][bookmark: _Toc51754392][bookmark: _Toc51756095][bookmark: _Toc51839040]6.17	Location Accuracy Analytics
6.17.1	General
This clause specifies how an NWDAF can provide Location Accuracy Analytics which provides analytics for LCS QoS accuracy to an analytics consumer such as LMF. 
With different input data to NWDAF,T the Location Accuracy Analytics provides one or a combination of the following information:
-	when the input data is location:
-	location accuracy (i.e. Horizontal Accuracy (see clause 4.3.1 of TS 22.071 [35]) and optinally Vertical Accuracy (see clause 4.3.2 of TS 22.071 [35]) of applicable positioning method at indicated location;
-	Indication on whether a UE is indoor or outdoor when a location measurement is made (optional);
-	Indication on whether a UE location is measured with NLOS or LOS (optional) the ratio of LOS/NLOS measurements;
- 	when the input data is area:
-	average location accuracy (i.e. Horizontal Accuracy (see clause 4.3.1 of TS 22.071 [35]) and optinally Vertical Accuracy (see clause 4.3.2 of TS 22.071 [35]) of applicable positioning method at indicated area;
-	percentage of indoor/outdoor measurement for an applicable area (optional);
-	percentage of NLOS/LOS measurement for an applicable area (optional);
-	Applicable area for location accuracy prediction (optional);
-	requested Confidence of location accuracy prediction (optional).
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "Location Accuracy";
-	Target of Analytics Reporting: "any UE";
Editor´s note:	Other target of analytics reporting is FFS.
-	Location (horizontal and optional vertical) or area of interest;

-	Measurement method;
-	Analytics Filter Information as defined in table 6.17.1-1:;
-	Optionally, the Positioning methods used as defined in clause 4.2b of TS 23.273 [39];
-	Location information (horizontal and optional vertical), or
-	Area of Interest: restricts the scope of the LCS accuracy analytics to the provided area. The AOI is TA and/or cell list as defined in TS23.502 [2]. Depends on the NWDAF consumer, there can be more than one AOIs in one request;
-	Optionally, the list of analytics subsets that are requested among those specified in clause 6.17.3
-	optionally, a preferred level of accuracy of the analytics;
-	optionally, preferred level of accuracy per analytics subset (see clause 6.17.3);
-	optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics subsets (see clause 6.17.3) in order to be notified by the NWDAF;
-	optionally, maximum number of objects; and
-	an Analytics target period indicates the time period over which the statistics or predictions are requested.
Table 6.17.1-1: Analytics Filter Information related to Location Accuracy Analytics
	Information
	Description

	Area of Interest
	Identifies the Area (i.e. set of TAIs), as defined in TS 23.501 [2] for which the analytics information is subscribed or requested.

	List of analytics subsets
	List of analytics subsets that are requested among those specified in clause 6.17.3.

	NOTE:	All parameters are optional.



* * * * 2nd change* * * *

6.17.2	Input Data
A training should be first performed with correlated positioning estimates obtained by two positioning methods, one of them (e.g. GPS information) used as ground truth to evaluate the accuracy of the other, see Table 6.17.2-1.
Table 6.17.2-1: Data Collected by NWDAF for Location Accuracy Analytics	Comment by vivo: Regroup the source and description of input data.
	Information
	Source
	Description

	(horizontal and optional vertical) UE location determined by two positioning methods
	LMF, OAM
	UE location as estimated by the LMF with the selected localization method.

	Positioning Method
	LMF/GMLC
	The positioning method used by the LMF when the location measurement was made.

	UE ID
	LMF, OAM
	UE identifier.

	Location methods/Assistance Data
	LMF, OAM
	Selected location method and corresponding parameters.

	Area
	LMF
	The region of interest where the UE is located (e.g. could be list of cell IDs).

	LOS or NLOS measurement
	LMF
	Indication whether the UE measurements were based on LOS/NLOS measurements. NOTE 1

	Indoor/outdoor indication
	LMF
	Indication of indoor/outdoor when LMF can distinguish indoor/outdoor environment.

	
	
	

	UE IDs
	AMF, OAM
	(List of) SUPI(s) 

	Finer granularity UE location
	GMLC
	UE location information

	  >UE location
	
	Geographical location or location in local coordinate (as defined in TS23.032)

	  >positioning methods
	
	The positioning method used by the LMF when the location measurement was made.

	  >LCS QoS
	
	LCS QoS accuracy as defined in clause 4.1b in 3GPP TS 23.273 [39]

	  >Indoor/outdoor indication
	
	Indication of indoor/outdoor when LMF can distinguish indoor/outdoor environment.

	  >NLOS/LOS indication
	
	Indication whether the UE measurements were based on LOS/NLOS measurements

	
	
	

	Positioning Assistance Data
	OAM
	Selected positioning method corresponding assistance data as defined in TS 38.455 [x].




* * * * 3rd change* * * *
6.17.3	Output Analytics
The Location Accuracy analytics are shown in table 6.17.3-1.
Table 6.17.3-1: Location Accuracy statistics
	[bookmark: _Hlk134522868]Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to. 

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

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39];

	       >> analytics average accuracy (horizontal and optionaly vertical)of positioning method in applicable area (NOTE)
	predictions Statistics about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable areaat indicated location or location area.

	    > Percentage of UE in indoor/outdoor in target area (optional)
	Provides a predicted ratio of UEs that are indoor/outdoor in the target area

	       >> Percentage of NLOS/LOS measurements of positioning method in target applicable area 
	Provides predicted ratio of LOS to NLOS measurements of positioning methodUEs in the applicabletarget area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS23.032)) that the analytics applies to.TA, or cell, or Other location information as defined in TS22.271

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

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39];

	      >> analytics accuracy (horizontal and optionaly vertical)of positioning method in applicable location (NOTE)
	predictions statistics about the horizontal and optionally vertical location accuracy of applicable positioning method at at the indicated applicable location or location area.

	    > Indication whether location is indoor/outdoor (optional)
	If a single location for a UE is provided, indicates whether this location is predicted to be indoor or outdoor

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	If a single location for a UE is provided, iIndicates whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Indicates whether this applicable location is measured to be indoor or outdoor

	NOTE X: Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".

	>Confidence
	Confidence of the prediction.





Table 6.17.3-x: Location Accuracy predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to. 

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

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39];

	      >> average accuracy of positioning method in applicable area (NOTE)
	Prediction about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area

	       >> Percentage of NLOS/LOS measurements of positioning method in target applicable area 
	Provides predicted predicted ratio of LOS to NLOS measurements of positioning methodUEs in the applicabletarget area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides predicted ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS23.032)) that the analytics applies to.

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

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39];

	      >>accuracy of positioning method in applicable location (NOTE)
	Prediction about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location.

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	If a single location for a UE is provided, iPredicts whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Predicts whether this applicable location is measured to be indoor or outdoor

	NOTE: Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





* * * * 4th change* * * *

6.17.4	Procedures to request Location Accuracy Analytics



Figure 6.17.4-1: Location accuracy analytics retrieval
0.	Pre-condition: NWDAF has a trained supervised ML model for predicting location accuracy. In the training phase, the NWDAF consumes input data of LMF and/or OAM as listed in listed in clause 6.17.2. To pretrain the ML model, NWDAF may collect input data based on area of interest (AoI). The AoI is determined by NWDAF. 
0-1. NWDAF collects UE IDs from AMF as defined in Table 6.17.2 via the AMF event exposure service with AoI as filtering criteria.
0-2. NWDAF collects the UE location information (location estimate, Position Methods Used, Indoor/Outdoor indication, NLOS/LOS indication) as defined in Table 6.17.2 via Ngmlc_Location services with UE ID as filtering criteria.
0-3. NWDAF collects groud truth UE location information and assistance information that relates to the positioning method from OAM.
0-4. NWDAF prepares the analytics for statistics and/or pre-trains the ML model for prediction. 


1.	The Analytics consumer, e.g. LMF, requests from queries the NWDAF for the location accuracy statistics or predictions, giving as inputs the corresponding Analytics ID and UE location estimate (in the form of horizontal and/or vertical location) or corresponding area (cell ID/TAI). The analytics request to the NWDAF may be a one time or a subscription request. Other inputs such as UE positioning method, applicable period can be assistance data. 
NOTE 1:	It is assumed that the analytics consumer determines a location. For instance, the LMF can be triggered by LCS client request to determine a location and then use location accuracy analytics to inquire the accuracy of the determined location.
NOTE 2:	Both Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo services can be used for step 1. above. The Nnwdaf_AnalyticsSubscription service can be used by a service consumer to receive notifications about location accuracy, e.g. when a change is detected.
2.	The NWDAF uses the trained ML model and provides the location accuracy as output to the analytics consumer.
NOTE 3:	The NWDAF can derive the accuracy based on the model without further input data.
Editor's note:	Additional procedures for location accuracy analytics are FFS.

* * * * End of changes* * * *
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