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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
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 “LCM of network-sided models for beam management use cases”.
2. LCM of Network-Sided Models 
2.1    On different aspects of LCM for NW-sided model for Beam Management Use Case
In RAN2#125bis meeting [4], RAN2 agreed the following:
Agreements
1	RAN2 confirms that UE will not be informed about any gNB/LMF-sided model/functionality management decision (e.g., selection, (de)activation, switching, fallback, etc.)
2	RAN2 confirms that UE will not be involved in any gNB/LMF-sided model/functionality management decision making (e.g., selection, (de)activation, switching, fallback, etc.), except being configured to provide the required measurement/data. 
3	RAN2 focuses on the data collection procedure from UE to NW (e.g., gNB, LMF, or OAM) for the sake of NW-sided model LCM (including training, inference, management).
As agreed above, the RAN2 can focus on the data collection procedures from UE to the NW (e.g., gNB or OAM) for the sake of the NW-sided model LCM (including training, inference, and management) for the beam management use case. 
2.1.1 	Different Aspects Related to NW-side Model Training/Monitoring/Inference 

                                   
			Fig. 1: Different aspects related to NW-sided model training/monitoring 
2.1.1.1 On the UE capability for LCM of NW-side Model Training
For the NW-side model, the UE capabilities can be related to supporting 
· Collection of training/monitoring/inference parameters/data at the UE,
· Logging of collected training data at the UE (if L3 or MDT framework is used),
· Amount of logging of collected training data at the UE (if L3 or MDT framework is used),
· Reporting of UE-side additional conditions for NW-side models (if required)

Observation 1: For the NW-side model, the UE capabilities can be related to supporting 
· Collection of training/monitoring parameters/data at the UE,
· Logging of collected training data at the UE (if L3 or MDT framework is used),
· Amount of logging of collected training data at the UE (if L3 or MDT framework is used),
· Reporting of UE-side additional conditions for NW-side models (if required)

As the UE capabilities depend on other LCM aspects (as discussed in observation 1), therefore we believe the UE capability discussion for NW-side LCM is deprioritized until RAN1/RAN2 concludes on other LCM aspects.  

Proposal 1: RAN2 deprioritizes UE capabilities discussions for LCM (training, monitoring, and inference) for the NW-sided model for beam management use case until different aspects in observation 1 are concluded. 

2.1.1.2 On the Additional Conditions for NW-side Model Training/Monitoring/Inference
The TR 38.843 captures the below definition of additional conditions:

	Additional conditions
For an AI/ML-enabled feature/FG, additional conditions refer to any aspects that are assumed for the training of the model but are not a part of UE capability for the AI/ML-enabled feature/FG. It does not imply that additional conditions are necessarily specified. Additional conditions can be divided into two categories: NW-side additional conditions and UE-side additional conditions. Note: whether specification impact is needed is a separate discussion. 



For the model development, the network side can collect NW-sided additional conditions. Required network-side additional conditions for network model development can be left to the network implementations. Note that the network-side model is expected to be generalized across UEs, without any need for identifying UE or UE vendor information (implicitly or explicitly). Furthermore, during the RAN1 evaluation in the study item, it was observed that network-side models/functionalities performance does depend on UE-side additional conditions. Thus, we believe that for the network-side models, the UE-side additional conditions are not required. However, we believe that RAN2 can wait for RAN1's progress to determine the dependence of the NW-sided model on UE-side additional conditions. 

Proposal 2: For the network-side model development, the required additional condition is left up to the network implementation.  

2.1.1.3 On the data collection configuration and reporting for network-side model training/monitoring
In light of the RAN1 agreement [4] below, we believe that RAN2 should wait for RAN1's conclusion on whether the CSI reporting framework can be used for training. 

	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



Note that RAN1 is actively discussing extending the CSI reporting framework to allow reporting measurements of more beams (larger than 4) for training and monitoring purposes. Therefore, we argue to wait for RAN1 to conclude whether the CSI reporting framework can be used for training. 

Observation 2: In the RAN1#116bis meeting, RAN1 agreed to use the existing CSI framework to configure sets A and B as starting points. 

Observation 3: 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: For RAN2 waits for RAN1 conclusion on
· Whether CSI reporting can be used for training data collection, and
· Dependance of NW-sided models on UE-side additional condition
before discussing data collection configuration and reporting, and reporting of UE-side additional conditions for LCM (training and monitoring) for NW-side models for beam management use case. 

2.1.1.4	Different aspects related to NW-side Model Inference

                                       
			     Fig. 2: Different aspects related to NW-sided model inference 
Unlike training and monitoring, both RAN1 and RAN2 have a common understanding that the L1 measurement configuration and reporting framework (i.e., CSI-Reporitng framework) is used for inference. For the additional condition, RAN2 should wait for the dependence of the NW-side model on UE-side additional conditions. Note that if the NW-side model depends on the UE-side additional conditions, then UE may need to be configured for reporting UE-side additional conditions. 

Observation 4: Both RAN1 and RAN2 have a common understanding that the L1 measurement configuration and reporting framework (i.e., CSI-Reporitng framework) is used for inference.

 Proposal 4: For RAN2 waits for RAN1 conclusion on
· Dependance of NW-sided models on UE-side additional condition
before discussing reporting of UE-side additional conditions for LCM (inference) for NW-side models for beam management use case. 

2.2    On the other LCM aspects for network-sided models
Based on the study item discussion, the gNB side model can be trained at the gNB or OAM for both beam management [2]. Furthermore, the OTT server and core network were identified as the potential training entities of the gNB side models for the beam management use case. For the gNB-side models, RAN2 should evaluate potential LCM aspects if the models are not trained at the gNB. 

For the beam management use case, the monitoring of the gNB side models is performed at the gNB. It is not clear whether other network entities (e.g., OAM) can be involved in the monitoring and management of network-side models/functionalities (gNB models). RAN2 should check with other WGs on whether other network entities (e.g., OAM) can be involved in the monitoring and management of network-side models/functionalities (gNB models).

Proposal 5: For the gNB-side models, RAN2 should evaluate potential LCM aspects if the models are not trained at the gNB.
 
Observation 5: Whether other network entities (e.g., OAM) can be involved in the monitoring and management of network-side models/functionalities (gNB models) is not clear. 

Proposal 6: For network-side models, RAN2 should check with RAN3, SA2, and SA5 on the standard impact associated with LCM of network-sided models.  
3. Conclusion
Observation 1: For the NW-side model, the UE capabilities can be related to supporting 
· Collection of training/monitoring parameters/data at the UE,
· Logging of collected training data at the UE (if L3 or MDT framework is used),
· Amount of logging of collected training data at the UE (if L3 or MDT framework is used),
· Reporting of UE-side additional conditions for NW-side models (if required)

Proposal 1: RAN2 deprioritizes UE capabilities discussions for LCM (training, monitoring, and inference) for the NW-sided model for beam management use case until different aspects in observation 1 are concluded. 

Proposal 2: For the network-side model development, the required additional condition is left up to the network implementation.  

Observation 2: In the RAN1#116bis meeting, RAN1 agreed to use the existing CSI framework to configure sets A and B as starting points. 

Observation 3: 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: For RAN2 waits for RAN1 conclusion on
· Whether CSI reporting can be used for training data collection, and
· Dependance of NW-sided models on UE-side additional condition
before discussing data collection configuration and reporting, and reporting of UE-side additional conditions for LCM (training and monitoring) for NW-side models for beam management use case. 

Observation 4: Both RAN1 and RAN2 have a common understanding that the L1 measurement configuration and reporting framework (i.e., CSI-Reporitng framework) is used for inference.

 Proposal 4: For RAN2 waits for RAN1 conclusion on
· Dependance of NW-sided models on UE-side additional condition
before discussing reporting of UE-side additional conditions for LCM (inference) for NW-side models for beam management use case. 

Proposal 5: For the gNB-side models, RAN2 should evaluate potential LCM aspects if the models are not trained at the gNB.
 
Observation 5: Whether other network entities (e.g., OAM) can be involved in the monitoring and management of network-side models/functionalities (gNB models) is not clear. 

Proposal 6: For network-side models, RAN2 should check with RAN3, SA2, and SA5 on the standard impact associated with LCM of network-sided models.  
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