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Abstract of the contribution: FS_eLCS_Ph3 TR KI#4
1	Discussion
The FS_eLCS_Ph3 SID objectives reads
· [bookmark: _Hlk85614707]WT#2: Study how the location services can benefit from NWDAF reporting and how the NWDAF use cases can benefit from location services, e.g. enhanced accuracy in certain UE location or population flow statistics data that require UE locations smaller than TA/cell
For WT2, the KI contains:
Key Issue #4: Interaction between Location Service and NWDAF
-	Whether existing data analytics generated by the NWDAF can be used to improve location service performance and how, e.g. assist the LMF to select the positioning method, decide more accurate assistance data, reduce signalling cost and delay etc.;

2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-71 as follows
*** Start of changes ***
6.0	Mapping Solutions to Key Issues
[bookmark: _Toc93305721][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149][bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722]6.x	Solution #x: Interaction Enhancement between LCS and NWDAF
6.X.1	Introduction
This solution addresses the KI “Key Issue #4: Interaction between Location Service and NWDAF”.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc93305723]6.X.2	Functional Description
TS 23.273 defines LCS QoS to have the following attributes
-	Location Accuracy
-	Response time
-	QoS Class
Among these, the QoS Class attribute gives the requirement on the other attributes like accuracy or response time. It could take values Best Effort, Multiple QoS Class or Assured. While the Best Effort class is the least stringent one, the other two require the LMF to determine how accurate its location estimate is.
For example, 
-	in case of “Multiple QoS Class”, if the accuracy is less than what is required, the LMF shall rerun the estimate with more measurements etc., to achieve the accuracy required
-	in case of “Assured” QoS Class, the procedure fails if the accuracy required is not met
This is a data analytics-based solution that shall run in the NWDAF where a Machine Learning model is trained using data like positioning estimate, positioning method used, assistance data, UE ID, time of the day etc. and corresponding accuracy. This model is then subsequently used by the LMF to determine if its location estimate meets the accuracy required and take appropriate action. To enable this, the LMF makes use of a Service Based API that is exposed by the NWDAF.
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]6.X.3	Procedure
[bookmark: _Toc16839386][bookmark: _Toc23236018][image: ]

Step 0: In the NWDAF, an ML model is trained with labelled data using any appropriate supervised ML algorithm. This model training uses as inputs the UE position, the positioning method used, the assistance data used for the estimation, the time of the day and a benchmark positioning value got from a reference method like GNSS (which could be got from MDT data over the OAM interface). The trained model can then be used for querying with an estimated position, method used, assistance data used etc., with the output as the location accuracy
Step 1: LCS Client requests UE location with QoS Class as either “Multiple QoS Class” or “Assured” alongwith the location accuracy required.The expected behaviour from the LMF is as given in section 6.X.2.
Step 2: The LMF initiates the LCS session as given in TS 23.273 and derives the UE location estimate
Step 3: The LMF then queries the NWDAF for the location estimate accuracy giving as inputs the location estimate and other parameters like UE ID, assistance data, time of the day etc., The NWDAF uses the model trained in Step: 0 and provides the location accuracy as the output.
Note-1: The training done in Step-0 gives the ML model the ability to predict the location accuracy without the need for a reference location estimate. This is made possible by the extensive training done using various accuracy/reference values, which result in the computing of weights in the ML model. Such a trained model can then be used for an inference/prediction of the location accuracy in this step. An internal PoC has shown very encouraging results using such an ML model
Note-2: The NWDAF and related aspects of this solution to be further discussed in FS_eNA_Ph3, as part of Key Issue #9: Enhancement of NWDAF with finer granularity of location information given in TR 23.700-81
Step 4: LMF compares the location accuracy got in step 3 with the required location accuracy got in step 1 from the LCS Client.
Step 5: If the required location accuracy is not met, the LMF may take subsequent actions like re-executing the LCS procedure with more stringent parameters (for example : higher periodicity measurements)
Step 6: The LMF returns the location estimate with the required accuracy 
[bookmark: _Toc93305725]6.X.4	Impacts on services, entities, and interfaces
Editor's Note: Any further possible impacts are FFS

*** End of changes ***
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