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…
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-	Analytic ID that supports location accuracy estimate use case.
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…
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************************************ START OF CHANGE (all new text) *****************************
[bookmark: _Toc19106280][bookmark: _Toc27823093][bookmark: _Toc36126564][bookmark: _Toc45171716][bookmark: _Toc51754392][bookmark: _Toc51756095][bookmark: _Toc51839040]6.x	Location Accuracy Analytics
[bookmark: _Toc114572153]6.x.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.
The Location Accuracy Analytics provides one or a combination of the following information:
-	location accuracy (horizontal mandatory and optional vertical)
-	Indication on whether a UE is indoor or outdoor when a location measurement is made (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";
-	Location (horizontal and optional vertical) or area of interest;
-	Meassurement method;
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.

[bookmark: _Toc114572154]6.x.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.x.2-1.
Table 6.x.2-1: Data Collected by NWDAF for Location Accuracy Analytics
	Information
	Source
	Description

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

	UE ID
	LMF, OAM (via MDT),
	UE identifier.

	Location methods/Assistance Data
	LMF, OAM (via MDT), 
	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).

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



[bookmark: _Toc114572155]6.x.3	Output Analytics
The Location Accuracy analytics are shown in table 6.x.3-1 and table 6.x.3-2.
Table 6.x.3-1: Location Accuracy statistics
	Information
	Description

	List of Location Accuracy Analytics (1..max)
	

	>Applicable Area or location (optional)
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to. May be omitted if information applies for entire requested area or if statistics for a single location were requested.

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

	> Positioning Method
	The positioning method used to measure location

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

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

	> Indication whether location is indoor/outdoor (optional)
	If a single location is location accuracy statistics, indication whether that location is indoor or outdoor

	>Confidence
	Confidence of the statistics



Table 6.x.3-2: Location Accuracy predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area or location (optional)
	A list of TAIs or Cell IDs or below cell level location information that the analytics applies to. May be omitted if information applies for entire requested area or if statistics for a single location were requested.

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

	> Positioning Method
	The positioning method used to measure location

	> analytics accuracy (horizontal and optionaly vertical)
	predictions about the horizontal and optionally vertical location accuracy of applicable positioning method at at 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

	> Indication whether location is indoor/outdoor (optional)
	If a single location is location accuracy statistics, indication whether that location is predicted to be indoor or outdoor

	>Confidence
	Confidence of the prediction.



[bookmark: _Toc114572156]6.x.4	Procedures to request Location Accuracy Analytics


Figure 6.59.2-1: Location accuracy prediction and usage
0.	Pre-condition: NWDAF has a trained supervised ML model for predicting location accuracy.
1.	LCS Client requests from LMF the UE location with QoS Class set as either "Multiple QoS Class" or "Assured" along with the location accuracy required.
2.	The LMF initiates the LCS session and derives the UE location estimate.
3.	The LMF queries the NWDAF for the location accuracy giving as inputs the corresponding Analytics ID and UE location estimate or corresponding area (cell ID/TAI).. Other inputs can be UE positioning method and assistance data.
NOTE 1:	Both Nnwdaf_AnalyticsSubscription or Nnwdaf_AnalyticsInfo services can be used for step 3. 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.
4.	The NWDAF uses the corresponding model and provides the location accuracy as output to the LMF.
5.	LMF compares the location accuracy received in step 4 with the required location accuracy received in step 1 from the LCS Client.
6-7.	If the required location accuracy is not met, the LMF takes subsequent actions like re-executing the LCS procedure with more stringent parameters.
7.	The LMF returns the location estimate with the required accuracy.

.
************************************ END OF CHANGE ****************************************
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