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1. Introduction
In this contribution, we discuss functionality-based LCM for NW-sided model according to the objective in WID. 
2. Functionality in NW-sided model
One of main question is how/whether functionality would be defined for NW-sided model. The following is typical NW-sided model operation for beam management use case. 
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Figure 1. LCM procedure for NW-side AI/ML model.
For data collection, NW configures RS resources (e.g., SSB resources or CSI-RS resources) for L1-RSRP measurement. For example, RS resources for Set A and/or Set B can be configured for transmission. UE performs measurements based on the configured RS resources and report the corresponding collected data based on NW control. 
Based on this, it is not clearly seen whether UE need to know what functionality NW activate and deactivate. What UE needs to know is what measurement resource set is configured for measurement and the purpose of this measurement will not be specified as agreed in RAN1 #116 and captured below for information [3]. 
	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
· Note: Purpose, such as above “For NW-sided model, for inference”, will not be specified in RAN 1 specifications
· FFS on the report content for beam related information 
· FFS on max number of reported beam related information in one report 



For positioning use case 2b (UE-assisted/LMF-based with LMF-side model), the UE may be required to perform some measurement and report the result to LMF for training/inference/monitoring of LMF-side model. However, it is not clear whether the UE should be aware of the activated functionality for the measurement operation. 
Observation 1: it is not yet clear whether functionality will be separately specified to configure measurement report for NW-sided model. 
3. Configuration of functionalities
In the TR, for inference with NW-sided model, enhanced L1 beam reporting (more than 4 beams) is considered. For BM-Case 2 (temporal prediction), multiple measurement results can be included. 
	In order to facilitate the AI/ML model inference:
· Enhanced or new configurations/UE reporting/UE measurement, e.g., enhanced or new beam measurement and/or beam reporting
· Enhanced or new signalling for measurement configuration/triggering
· Signalling of assistance information (if applicable)
For BM-Case1 and BM-Case2 with a NW-side AI/ML model: 
-	L1 beam reporting enhancement for AI/ML model inference:
-	UE to report the measurement results of more than 4 beams in one reporting instance
-	Other L1 reporting enhancements can be considered
For BM-Case 2:
-	Reporting information about measurements of multiple past time instances in one reporting instance. Notes: Only applicable to NW-side AI/ML model. The potential performance gains of measurement reporting should be justified by considering UCI payload overhead.



Based on RAN1 discussion and considering frequent and delay sensitive reporting is expected, it is very likely that L1 reporting is used for multiple past time instance reporting as well as beam reporting.
Similar to CSI reporting, beam resource set and reporting should be configured by RRC signaling. However, it is not yet clear whether a new signaling is needed or existing signaling is extended. In RAN1 #116, RAN1 agree that beam indication is based on unified TCI state framework. 
	Agreement
· For NW-sided model and for UE-sided model, beam indication is based on unified TCI state framework
· FFS on whether/how potential enhancement is needed



For positioning use case, as captured in the TR, the UE can generate some data for LMF/gNB-side model inference/monitoring and the termination point for the data can be LMF/gNB as captured in the TR.
	Inference:
o	For UE-side model inference, input data is internally available at UE, where the inference process is performed.
o	For gNB-side model inference, input data is internally available at gNB. For this case, the UE can also generate the necessary input data while the termination point for this input data lies within the gNB where the inference process is performed.
o	For LMF-side model inference, the UE or gNB can generate the necessary input data while the termination point for this input data lies within the LMF where the inference process is performed.
Monitoring:
o	The UE monitors the performance of its UE-side model.
o	For monitoring at the gNB side, and if needed, calculated performance metrics or data required for performance metric calculation, can at least be generated by the gNB.
o	For monitoring at the LMF side, the gNB or UE can generate, if needed, calculated performance metrics or data required for performance metric calculation, while the termination points for these metrics is the LMF.



Also, in the last RAN1 #116, the following agreement is made regarding measurement reporting from UE to LMF for the case of 2b (UE-assisted/LMF-based with LMF-side model). However, it is still not clear what the definition of the specific type of measurement (e.g., timing information) exactly is. We need further progress in RAN1 on this for RAN2 to start the discussion on any potential signaling enhancement in LPP. 
	Agreement
For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
· timing information;
· paired timing information and power information.


Observation 2: It is not yet clear whether a new signaling is needed or existing signaling is extended for measurement configuration for NW-side model.
4. Activation/Deactivation
In the TR, the following is captured for beam management use case and for positioning use case, separately. 
	(for beam management)
-	NW monitors the performance metric(s) and makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
-	Note: Performance and UE complexity, power consumption should be considered.
(for positioning)
- For gNB-side model, the model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) is performed by the gNB.
- The model/functionality control (e.g., selection, (de)activation, switching, fallback, etc.) may be performed by the LMF when the monitoring resides within the LMF or UE.



It is our understanding that NW’s model activation/deactivation could be transparent to the UE. 
However, there might be a need to more dynamically activate/deactivate of measurement  for NW inference according to NW’s model/functionality activation/deactivation. 
Observation 3: It is not clear whether NW’s model activation/deactivation is indicated to UE. 
5. Performance monitoring
In the TR, the following is captured for performance monitoring in NW-side model. 
	For BM-Case1 and BM-Case2 with a NW-side AI/ML model
-	Beam measurement and report for model monitoring 
   -	UE reporting of beam measurement(s) based on a set of beams indicated by gNB.
   -	Signalling, e.g., RRC-based, L1-based.
   - Note: This may or may not have specification impact.


This operation looks same as beam measurement for model inference as indicated in Section 3. In addition, during RAN1 #116, the following proposal was discussed although it was not agreed. 
	For NW-sided model, study whether the mechanism for data collection for training or measurement report for inference can be re-used for performance monitoring



Also for positioning use case, RAN1 made the following agreement on the measurement report from UE to LMF in case of LMF-side model.  The agreement is just for further study on data collection for performance monitoring in RAN1, which shows it is too early for RAN2 to discuss specific configuration for that.
	Agreement
For LMF-side model, RAN1 studies whether/what assistance information and/or measurement report may be sent from UE/PRU, and/or gNB to LMF to assist at least for the performance monitoring.
· RAN1 understands that it is out of RAN1 scope to define monitoring metric calculation and related model management decisions for LMF-side model. 


 
[bookmark: _Hlk162875950]Observation 4: It is not clear whether new configuration is needed for performance monitoring for NW-sided model.  
[bookmark: _GoBack]Based on the discussion, it would be reasonable for RAN2 to wait until RAN1 progress details on NW-sided model whether a new signaling/framework is needed.  
Proposal: RAN2 need to wait more until RAN1 progress details on NW-sided model in terms of the need of new signaling. 

6. Conclusion
We discussed potential RAN2 impact to support NW-sided LCM model based on RAN1 discussion on beam management and positioning use case. 
Based on the discussion, we made following observations and conclude that RAN2 need to wait more until RAN1 progress details on NW-sided model in terms of the need of new signaling.  
Observation 1: it is not yet clear whether functionality will be separately specified to configure measurement report for NW-sided model. 
Observation 2: It is not yet clear whether a new signaling is needed or existing signaling is extended for measurement configuration for NW-side model.
Observation 3: It is not clear whether NW’s model activation/deactivation is indicated to UE. 
Observation 4: It is not clear whether new configuration is needed for performance monitoring for NW-sided model.  
Proposal: RAN2 need to wait more until RAN1 progress details on NW-sided model in terms of the need of new signaling. 
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