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[bookmark: _Toc170194585]* * * Start of Changes * * *
[bookmark: _Toc185596992]6.22.2	Data Collection at LMF for the LMF-based AI/ML positioning based on UE measurements
The LMF needs to obtain input data for LMF-based AI/ML Positioning model training, performance monitoring and may also request the UE to provide the UE location. The LMF-based AI/ML Positioning model is trained to perform UE positioning for UEs located in an area of interest that may expand over multiple TA or cover multiple NG-RAN nodes.


Figure 6.22.2-1: Data collection at LMF for the LMF-based AI/ML positioning based on UE measurements
1.	The LMF starts data collection for the purpose to train an AI/ML Model for UE Positioning (this may be based on an internal trigger in the LMF or a request from the NWDAF). The LMF invokes an Nnrf_NFDiscovery_Request service operation to an NRF to discover AMF(s) that served for the area of interest.
2.	The LMF subscribes to AMF to retrieve the list of SUPIs located in an area of interest and the UE Positioning Capability for each UE using Namf_EventExposure_Subscriber_Request (Target of Event Reporting = "any UE", Event ID = "UEs in/out area of interest" and "UE Positioning Capability". 
Editor's note:	Whether and how to limit the number of UEs is FFS.
3.	The AMF send Namf_EventExposure_Subscriber_Response ("list of SUPIs in the area of interest"). If "UE Positioning Capability" is also requested in step 1, AMF includes UE Positing Capability, UE User Plane Positioning Capabilities if available for each SUPI in the response message sent to LMF.
4.	The LMF checks the user consent status from UDM for the UEs with SUPIs received in step 3 and discards UEs for which the user has not provided consent for the corresponding purpose. 

The LMF further determines the UEs from the list of SUPIs that received from AMF in step 2 for data collection based on UE Positioning Capability, UE User Plane Positioning Capabilities, UE consent check result, the PRU information available in the LMF and operator's policy. The User consent check is not needed for data collection from PRU for performance monitoring.
Editor's note:	Further details on user consent for data collection for a specific purpose, e.g., for model training and/or model performance monitoring for LMF-based AI/ML Model positioning will be aligned with SA WG3.
5.	For each UE that where the user provides consent to data collection for model training the corresponding purpose and the UE can support data collection, the LMF initiates a request for input data. The UE may reject the data collection request from the LMF (e.g. considering UE status, user's input). If the UE accepts data collection request, the UE may cancel the data collection later as defined in clause 6.3.4.
Editor's note:	The procedure to collect the input data for AI/ML based positioning calculation by the LMF from the UE is FFS. The procedure will be coordinated with RAN WGs.
Editor's note:	The input data used for AI/ML based positioning will be decided by RAN WGs.
At the time the LMF decides that the input data for a UE are not neededbecomes aware that input data for a UE can no longer be collected, e.g. the user consent for data collection for model training the corresponding purpose is revoked, the LMF stops to collecting the input data from the UE.

* * * Next Change * * *
[bookmark: _Toc185596994]6.22.4	Input data collection by NWDAF for AI/ML positioning ML model training or ML model performance monitoring
The NWDAF containing MTLF may subscribe to input data (i.e. location measurement related data) from LMF for ML model training or ML model performance monitoring for LMF-based AI/ML Positioning.
Editor's note:	It is FFS how to adapt this procedure to ML model performance monitoring.


Figure 6.22.4-1: Procedure of input data collection from LMF
1.	NWDAF containing MTLF determines to train a ML model for LMF-based AI/ML Positioning based on the request from LMF or internal trigger, or the NWDAF containing MTLF determines to perform ML model performance monitoring for LMF-based AI/ML Positioning. 
2.	The NWDAF invokes an Nnrf_NFDiscovery_Request service operation to an NRF to discover an LMF, the service operation includes an AoI and the Nlmf_DataExposure service as discovery parameters. If the NWDAF wants to collect the input data of PRUs, the NWDAF may also include a PRU existence indication for discovering the LMF(s) associated with PRUs (the PRU association procedures are defined in clause 6.17). The NRF selects one or more LMFs based on the AoI, the Nlmf_DataExposure service, and the PRU existence indication (if available), and sends an Nnrf_NFDiscovery_Request Response which includes the profiles of the selected LMFs to the NWDAF.
Editor's note:	The input data used for LMF-based AI/ML Positioning will be decided by RAN WGs.
NOTE:	The specific input data collected by LMF from UE and NG-RAN for LMF-based AI/ML Positioning are not in the scope of this specification.
3.	The NWDAF subscribes to or cancels subscription to input data from LMF after having previously subscribed by invoking Nlmf_DataExposure_Subscribe / Nlmf_DataExposure_UnSubscribe service operation. The NWDAF includes an AoI and a notification target address to request the input data from LMF. The NWDAF may also include requested number for data samples and time window for data collection.
Editor's note:	Whether the NWDAF needs to be aware of PRU information and indicate to obtain the PRU information from LMF is FFS. Whether the NWDAF needs to indicate Data source type (UE or RAN measurements) and/or data type(s) and/or a target ground truth label precision is also FFS.
4.	The LMF performs steps 1 to 4 in clause 6.22.2, or steps 1 to 7 in clause 6.22.3.
5.	The LMF sends the collected data samples to the NWDAF by invoking Nlmf_DataExposure_Notify service operation, then the NWDAF trains the ML model or performs ML model performance monitoring based on the data samples.
At the time the LMF becomes aware that input data for a UE can no longer be collected, e.g. the user consent for data collection for the corresponding purpose is revoked, the LMF stops collecting and sharing with NWDAF the input data from the UE.

* * * End of Changes * * *
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