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LCM for AI/ML model consists of the following components: 
1) Data collection 
2) Model training 
3) Model monitoring and management
4) Model storage
5) Model inference

From RAN2 perspective, signalling between UE and NW is needed for the model monitoring and management. In addition, data collection to enable the model monitoring and management functionalities need to be supported. Other LCM components for NW-sided model may be outside the scope of RAN2 specifications. 

Use-case Positioning
The WID [1] , lists, among others, the following as objective for RAN2:

	· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:
· Direct AI/ML positioning:
· (1st priority) Case 1: UE-based positioning with UE-side model, direct AI/ML positioning
· (2nd priority) Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· (1st priority) Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
· AI/ML assisted positioning 		 
· (2nd priority) Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning	
· (1st priority) Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Specify necessary measurements, signalling/mechanism(s) to facilitate LCM operations specific to the Positioning accuracy enhancements use cases, if any
· Investigate and specify the necessary signalling of necessary measurement enhancements (if any)
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE for relevant positioning sub use cases




Among the first priority use cases for positioning, the network sided model is applicable to: 
· Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning

Likewise, for the second priority use cases for positioning, the network sided model is applicable to: 
· Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning

Monitoring of AI/ML at the NW
Inaccurate ground truth labels may cause error in inference (due to training the AI/ML model with inaccurate labels) or monitoring. One source of ground truth labels for positioning may come from classical positioning methods already specified based on RAT dependent and RAT-independent techniques. However, AI/ML models  are good candidates for deployment in scenarios where the existing classical positioning methods fail to deliver good results. Therefore, the labels from existing positioning methods may not be sufficient to be used as ground truth labels in all cases. 

Observation 1: Relying on classical positioning methods specified in 3GPP on their own to provide ground truth label for positioning may cause errorneous ground truth labels. 

A ground truth label (the actual position of the UE in case of direct positioning) may not be known for all UEs with the necessary accuracy or this may not be known at all, except for the PRUs that are provisioned whose position can be assumed to be reasonably accurate. On the other hand, it is reasonable to assume that certain UEs are equipped with on-board sensors, that can provide some information to derive the ground truth labels. For example, a UE can utilize camera to detect its surroundings, use tags (such as QR codes/NFC tags) to determine its position, etc.

Observation 2: On-board sensors on the UE may be good source of obtaining ground truth labels to be provided to the LMF. 

Proposal 1: RAN2 shall discuss what additional information can be provided to the LMF from the UE to determine the ground truth label, such as: 
· Information from on-board sensors, such as camera and radars 
· Information from processing tags, such as QR codes, NFC tags
· Information obtained from other positioning system deployed in parallel to 3GPP system. 

There may be scenarios, where the LMF observes certain characteristics behaviour. For example, an LMF may observe certain characteristics, such deviation from the expected performance, when a UE is in certain region. To obtain data for training or fine-tuning the model, the LMF may configure UE to report certain information, in response to configured events. 

Proposal 2: A UE may be configured to collect and report data to the network, if certain events are triggered. The events may be: 
· UE travelling in a preconfigured track, where the NW intends to collect data.
· UE entering a certain area. 
· UE detecting certain signals above a certain threshold. 
· UE performance degrading beyond a certain threshold. 
Additionally, the source of ground truth (e.g. UE) and the source of  the input data and interence output (e.g. LMF) may need time-alignment.  For example, the ground truth label that was generated using on-board sensors may have certain processing delays, in addition to mismatch between UE local timing and NW-timing  and may not be aligned with the measurements performed at the TRPs in the network.

Observation 3: The LMF may need to time-synchronize the  input and ground truth label for training and monitoring purposes. 

Proposal 3: The UE shall provide the timestamp aligned with the network time to associate the ground truth label with measurements from the network. 

Conclusions
In this contribution, we have made the following observations:
Observation 1: Relying on classical positioning methods specified in 3GPP on their own to provide ground truth label for positioning may cause errorneous ground truth labels. 

Observation 2: On-board sensors on the UE may be good source of obtaining ground truth labels to be provided to the LMF. 

Observation 3: The LMF may need to time-synchronize the the input and ground truth label for training and monitoring purposes. 

Based on the above observations, we make the following proposals:

Proposal 1: RAN2 shall discuss what additional information can be provided to the LMF from the UE to determine the ground truth label, such as: 
· Information from on-board sensors, such as camera and radars 
· Information from processing tags, such as QR codes, NFC tags
· Information obtained from other positioning system deployed in parallel to 3GPP system. 

Proposal 2: A UE may be configured to collect and report data to the network, if certain events are triggered. The events may be: 
· UE travelling in a preconfigured track, where the NW intends to collect data.
· UE entering a certain area. 
· UE detecting certain signals above a certain threshold. 
· UE performance degrading beyond a certain threshold. 

Proposal 3: The UE shall provide the timestamp aligned with the network time to associate the ground truth label with measurements from the network. 
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