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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
The Rel-18 study on AI/ML Air Interface [1] has been concluded. The study has been captured in the Technical Report TR 38.843 [2]. Based on the Rel-18 study outcome, at RAN #102, a new Work Item on artificial intelligence/machine learning for NR air interface has been approved in [3].
This contribution paper discusses the data collection model training, inference, and monitoring for the network side models, for beam management and positioning enhancements use cases.   
2. Data Collection for Network Side Models 
2.1   General Aspects of Data Collection for Network-side Models 
In the RAN2#125bis meeting [4], RAN2 agreed to consider both gNB-centric and OAM-centric approaches. While user privacy can be ensured in the OAM-centric data collection (through the existing user consent framework), we have user privacy concerns with the gNB-centric data collection approach. Note that regardless of whether MDT measurements are collected at the UE or gNB, the existing user consent framework ensures that measurements (having privacy concerns) are collected for the UEs for which user consent is available. In the gNB-centric approach, RAN2 should discuss how the user privacy concerns are addressed. 

Observation 1: In the OAM-centric approach, regardless of whether MDT measurements are collected at the UE or gNB, the existing user consent framework ensures that measurements (having privacy concerns) are collected only for the UEs for which user consent is available.    

Proposal 1: RAN2 should discuss how user privacy concerns are addressed in the gNB-centric data collection.

In our understanding, the gNB may not be equipped with sufficient resources to train AI/ML models, as model training may require significantly large CPUs, GPUs, and NPUs. We believe that equipping gNBs with these resources may not be feasible. Furthermore, the generalization of the AI/ML models (across gNBs) may be hard, if the models are trained locally. In a case where the training data is taken to the cloud platform, we prefer RAN2 to clarify if MNO observability and control are required.

Observation 2: Training the AI/ML model may not be feasible at the gNB, due to limited CPUs, GPUs, and NPUs resources, and lack of feasibility of model generalization across gNBs.

Proposal 2: In a case where the training is performed on a cloud platform (outside the MNO network) by exporting training data from gNB to the cloud platform, RAN2 is requested to clarify if MNO observability, controllability, and visibility are required.

2.2   Data Collection for Network-side Model for the Beam Management
2.2.1  Data Collection for Network-side Model Training/Monitoring for the Beam Management 
In the RAN2#125bis meeting [4], RAN2 made the following agreements for the network-side model training for the beam management use case:
· RAN2 to consider an RRC configuration to configure radio measurements and the related reporting to enable data collection for NW-side training.
· RAN2 supports enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT. 

Observation 3: For the network-side model training for the beam management use case, RAN2 agreed to
· consider an RRC configuration to configure radio measurements and the related reporting to enable data collection for NW-side training.
· support enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT. 

While in RAN1#117bis meeting [5], RAN1 agreed the following:

	Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using the existing CSI framework for configuration of Set A as the starting point
· support using existing CSI framework for configuration of Set B as the starting point
· Note: Purpose, such as above "For NW-sided model, for BM-Case1 and BM-Case2" and "Set A" and "Set B", will not be specified in RAN 1 specifications


 
Observation 4: In the RAN1#116bis meeting, RAN1 agreed to use the existing CSI framework to configure sets A and B as starting points. 

The scope of the agreement RAN2 agreement is not clear to us, i.e., whether it applies to network-side training, inference, monitoring, or any combination of them. Furthermore, RAN1 is actively discussing extending the CSI reporting framework to allow reporting measurements of more beams (larger than 4) for training and monitoring purposes.

Observation 5: RAN1 is actively discussing extending the CSI reporting framework to allow reporting measurements of more beams (larger than 4) for training and monitoring purposes.  

In our understanding, if RAN1 agrees to support enhancements to the CSI reporting framework to allow reporting measurements of more beams (larger than 4) for training and monitoring purposes. Then, the RRC configuration and MDT enhancements are not required. Therefore, we argue to wait for RAN1 to conclude whether the CSI reporting framework can be used for training/monitoring, before considering RRC or MDT enhancements for network-side training/monitoring of beam management use case. 

Proposal 3: RAN2 is requested to wait for RAN1's conclusion on whether the CSI reporting framework can be used for training/monitoring, before considering RRC or MDT enhancements for network-side training/monitoring of beam management use case.

2.2.2  Reporting of UE Inference Result 
In RAN1#116bis meeting [5], RAN1 made the following agreements and working assumptions:

	Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP.
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement.
· Where the predicted RSRP is based on AI/ML output.
· Note: Support both Option A and Option B is not precluded.
Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output.


 
Our understating is that regardless of reporting the content of inference results for the UE-sided model for BM-Case 1 and BM-case 2, the CSI reporting framework can be reused for inference results for the UE-sided model.

Proposal 4: The CSI reporting framework is reused for inference results for the UE-sided model for BM-Case 1 and BM-case 2.

2.3   Data Collection for Network-side Model for the Positioning Enhancements 
For Rel-19, it has been decided to consider all cases for normative work while giving a higher priority to Case 1/3a/3b [6].  

The training of LMF-side models relies on measurement information provided by a UE/PRU (Case 2b) or provided by a gNB (Case 3b). To support positioning of a target UE, location services procedures such as NI-LR, MT-LR and/or deferred MT-LR are defined in TS 23.273 and TS 38.305. The mechanisms for data collection at an LMF can be the same as for positioning a target UE.

Proposal 5: For LMF-side data collection, existing LCS procedures like NI-LR, MT-LR and/or deferred MT-LR are used.

If the source of the measurement information is a PRU associated with an LMF, the LMF can obtain the measurement information from the PRU irrespective of a location service request. 

In any case, the actual data collection operation can happen via LPP and/or NRPPa procedures between an LMF and a UE/PRU and/or between an LMF and a NG-RAN Node, respectively.
The LPP (and NRPPa) impacts are expected to be the same as discussed in our contribution on LCM for positioning use case in R2-2405070.  

Proposal 6: For LMF-side data collection for Case 2b, the collected data are defined in LPP ProvideLocationInformation messages.
3. Conclusion
Observation 1: In the OAM-centric approach, regardless of whether MDT measurements are collected at the UE or gNB, the existing user consent framework ensures that measurements (having privacy concerns) are collected only for the UEs for which user consent is available.    

Proposal 1: RAN2 should discuss how user privacy concerns are addressed in the gNB-centric data collection.

Observation 2: Training the AI/ML model may not be feasible at the gNB, due to limited CPUs, GPUs, and NPUs resources, and lack of feasibility of model generalization across gNBs.

Proposal 2: In a case where the training is performed on a cloud platform (outside the MNO network) by exporting training data from gNB to the cloud platform, RAN2 is requested to clarify if MNO observability, controllability, and visibility are required.

Observation 3: For the network-side model training for the beam management use case, RAN2 agreed to
· consider an RRC configuration to configure radio measurements and the related reporting to enable data collection for NW-side training.
· support enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT. 

Observation 4: In the RAN1#116bis meeting, RAN1 agreed to use the existing CSI framework to configure sets A and B as starting points. 

Observation 5: RAN1 is actively discussing extending the CSI reporting framework to allow reporting measurements of more beams (larger than 4) for training and monitoring purposes.  

Proposal 3: RAN2 is requested to wait for RAN1's conclusion on whether the CSI reporting framework can be used for training/monitoring, before considering RRC or MDT enhancements for network-side training/monitoring of beam management use case.

Proposal 4: The CSI reporting framework is reused for inference results for the UE-sided model for BM-Case 1 and BM-case 2.

Proposal 5: For LMF-side data collection, existing LCS procedures like NI-LR, MT-LR and/or deferred MT-LR are used.

Proposal 6: For LMF-side data collection for Case 2b, the collected data are defined in LPP ProvideLocationInformation messages.
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