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1  Introduction
In last meeting [1], RAN2 discussed the LCM for NW-sided model for beam management use case and achieved the following agreements. 
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).
Agreements:
1 RAN2 to consider an RRC configuration to configure radio measurements and the related reporting to enable data collection for NW-side training
2 For AI/ML based beam management, RAN2 assumes the L1 measurement framework shall be used for configuring the input data of the NW side AI/ML model inference.  FFS if further enhancements are needed
3 There is no specification impact associated to gNB-side model inference, depending on further RAN1 input.    
4 FFS whether rhere is specification impact associated to gNB-side model monitoring.
This contribution will focus on the data collection procedure from UE to NW for the sake of gNB-sided model LCM for beam management use case.
2  Discussion
2.1 Data collection for inference
In last meeting, RAN2 assumed that for AI/ML based beam management, L1 measurement framework shall be used for configuring the input data of the NW side AI/ML model inference. FFS if further enhancements are needed. In our understanding, the input data for gNB-sided model inference includes the configuration of Set B and the actual measured beam results of Set B.


Figure 1. Model inference at gNB side
RAN1 agreed to support the report of more than 4 beam related information in L1 signaling. Therefore, we think there is no impacts on RAN2 on measurement report.
	RAN1#116 Agreement
For NW-sided model, for inference, in a beam report initiated by network, based on one measurement resource set, support the report of more than 4 beam related information in L1 signaling
RAN1#116bis Agreement
For network-sided AI/ML model for BM-Case1 and BM-Case2, 
· support using 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 1: RAN1 agreed to support the report of beam related information in L1 signaling for NW-sided model inference.
Proposal 1: For gNB-sided model inference, there is no RAN2 impacts on measurement report of Set B.
For configuration of Set B, RAN1 agreed to support the existing CSI framework as starting point, and the details is still under RAN1 discussion. In legacy CSI framework, CSI-MeasConfig including CSI-ReportConfig is used for configure the measurement and report of CSI-RS. For AI/ML based beam management, the legacy CSI-MeasConfig can be enhanced based on RAN1 input.
Observation 2: RAN1 agreed to support the existing CSI framework for configuration of Set B as starting point for NW-sided model inference.
Proposal 2: For the configuration of Set B for gNB-sided model inference, the legacy CSI-MeasConfig including CSI-ReportConfig can be enhanced based on RAN1 input.

2.2 Data collection for management
For gNB-sided model management, as studied in R18, gNB sends the configuration of Set A to the UE, and the UE sends the measurement report (e.g. measured L1-RSRP and/or beam-ID of set A) to gNB. Afterwards, the gNB can calculate the performance metrics/KPIs based on the model output and the actual measured results. And then perform functionality management (e.g. selection, (de)activation, switching, fallback, etc.) based on the monitoring results (e.g. performance metrics/KPIs).


Figure 2. Model management at gNB side
In last meeting, RAN2 confirms that UE will not be involved in any gNB-sided model/functionality management decision making (e.g., selection, (de)activation, switching, fallback, etc.), except being configured to provide the required measurement/data. We understand the required measurement/data at least includes the configuration of Set A and the actual measured beam results of Set A.
As per RAN1 agreement above, RAN1 agreed to support using existing CSI framework for configuration of Set A as the starting point. Similar to gNB-sided model inference, the legacy CSI-MeasConfig including CSI-ReportConfig can be enhanced based on RAN1 input.
Observation 3: RAN1 agreed to support the existing CSI framework for configuration of Set A as starting point.
Proposal 3: For the configuration of Set A for gNB-sided model management, the legacy CSI-MeasConfig including CSI-ReportConfig can be enhanced based on RAN1 input.
For other assistance information to be used for gNB-sided model management, we think additional condition can be further discussed. During the R18 study, TR 38.843 [2] captured that additional conditions can be divided into two categories: NW-side additional conditions and UE-side additional conditions. 
	4.2.3	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 inference for UE-side models, to ensure consistency between training and inference regarding NW-side additional conditions (if identified), the following options can be taken as potential approaches (when feasible and necessary): 
-	Model identification to achieve alignment on the NW-side additional condition between NW-side and UE-side
-	Model training at NW and transfer to UE, where the model has been trained under the additional condition
-	Information and/or indication on NW-side additional conditions is provided to UE 
-	Consistency assisted by monitoring (by UE and/or NW, the performance of UE-side candidate models/functionalities to select a model/functionality)
-	Other approaches are not precluded
-	Note: 	the possibility that different approaches can achieve the same function is not denied


NW-side additional conditions can be obtained by NW implementation. Whether and what UE-side additional conditions can be used for gNB-sided model management should be discussed. In our understanding, the gNB-sided model may be not generalized for all scenarios or all types of UE. Therefore, UE-side additional conditions (e.g. UE speed) can be reported to gNB for management, for example, to select/activate an applicable model/functionality for inference. And the details of necessary UE-side additional conditions can be further discussed.
Proposal 4: UE-side additional conditions (e.g. UE speed) can be reported to gNB for management. FFS on the details of necessary UE-side additional conditions.

2.3 Data collection for training
In last meeting, RAN2 agreed to consider an RRC configuration to configure radio measurements and the related reporting to enable data collection for NW-side training. 
For data content for NW-side model training, RAN1 indicated that L1-RSRPs and/or beam-IDs are used for model training in reply LS [3] during the R18 study. 
	LCM purpose
	UE-side/NW-side models
	Data content
	Typical data size (per data sample)
	Typical latency requirement
	Notes

	Training
	UE-side, NW-side
	L1-RSRPs and/or beam-IDs
	See Note 1 for L1-RSRPs
	Relaxed
	


We understand at least L1-RSRPs and/or beam-IDs are needed to be collected from the UE. Other assistance information can be further discussed. On the other hand, we think the details of data content for gNB-sided model training can be discussed in this sub agenda, and the data collection framework will be discussed in Agenda 8.1.3.
Proposal 5: For gNB-sided model training, at least L1-RSRPs and/or beam-IDs should be collected from UE. FFS on other information.

3	Conclusion
Here are the observations and proposals for LCM for NW-sided model for beam management.
Data collection for inference:
Observation 1: RAN1 agreed to support the report of beam related information in L1 signaling for NW-sided model inference.
Proposal 1: For gNB-sided model inference, there is no RAN2 impacts on measurement report of Set B.
Observation 2: RAN1 agreed to support the existing CSI framework for configuration of Set B as starting point for NW-sided model inference.
Proposal 2: For the configuration of Set B for gNB-sided model inference, the legacy CSI-MeasConfig including CSI-ReportConfig can be enhanced based on RAN1 input.
Data collection for management:
Observation 3: RAN1 agreed to support the existing CSI framework for configuration of Set A as starting point.
Proposal 3: For the configuration of Set A for gNB-sided model management, the legacy CSI-MeasConfig including CSI-ReportConfig can be enhanced based on RAN1 input.
Proposal 4: UE-side additional conditions (e.g. UE speed) can be reported to gNB for management. FFS on the details of necessary UE-side additional conditions.
Data collection for training:
Proposal 5: For gNB-sided model training, at least L1-RSRPs and/or beam-IDs should be collected from UE. FFS on other information.
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