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Introduction
During RAN2 #125bis meeting, RAN2 agreed to only focus on the data collection procedure from UE to NW for NW-side model LCM. Furthermore, RAN2 also agreed UE will only be involved in being configured and providing required measurement/data to NW. 
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.
According to the agenda item, training data collection for NW-sided model is discussed in the companion contribution [1]. In this contribution, we mainly focus on data collection for model inference/monitoring and model management aspects for beam management NW-sided model.
Discussion
Inference and Monitoring Data Collection
As captured in TR 38.843 [2], network can perform either temporal or spatial domain downlink beam prediction for Set A of beams based on historic/current measurement results of Set B of beams. Set B can be 1) same as 2) subset of 3) different from (not subset of) Set A. 
During RAN1 #116bis meeting, following agreements were captured:
	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


In existing CSI framework, RRC signaling is used to provide CSI-RS resource configurations for measurement (i.e. CSI-MeasConfig in TS 38.331 [3]) and CSI report configuration for CSI reporting (i.e. CSI-ReportConfig in TS 38.331 [3]). L1 signaling (i.e. CSI reporting) is used to report L1-RSRP from UE to gNB for the concerned CSI-RS. 
In beam management gNB-sided model, since Set B of beams are considered as inference input for beam management AI/ML models, similar as existing procedure, CSI-MeasConfig and CSI-ReportConfig can be reused to configure the beams where UE needs to perform measurements and L1 signaling is reused to report L1-RSRP from UE to gNB. Compared with legacy CSI reporting, the network may provide different frequency and time domain configurations. However, it is up to RAN1 whether this can be done by network implementation or further enhancement is needed.
Proposal 1: RRC signaling (i.e. CSI-MeasConfig and CSI-ReportConfig as baseline) is reused to configure the beams that UE needs to measure (i.e. Set B of beams) during model inference for NW-sided beam management.  
If Set B of beams is subset of or different from (i.e. not subset of) Set A of beams, it is not clear whether gNB still needs to provide configurations for Set A of beams to UE or not.
From model inference point of view, L1-RSRP of Set A of beams (except Set B of beams) is expected to be predicted from NW-sided AI/ML model. Therefore, there’s no need for gNB to further provide measurement and report configuration for Set A of beams (except Set B of beams), as UE will not perform measurement towards resources of Set A of beams following same procedure as legacy.
Proposal 2: For model inference purpose, gNB does not need to provide any configuration for Set A of beams.
On the other hand, Set A of beams may still need to be measured in near-real time manner for functionality/model monitoring, according to R1-2310681 [4].
During Rel-18 study item, the following ground truth labels are studied:
	-	Option 1a: Top-1 beam(pair) in Set A
-	Option 1b: Top-K beam (pair)s in Set A
-	Option 2a: L1-RSRPs per beam of all the beams(pairs) in Set A 
-	Option 2b: Top-K beam(pair)s in Set A and the corresponding L1-RSRPs 
-	Option 2c: Top-1 beam(pair) in Set A and the corresponding L1-RSRP


If Top-1 or Top-K beam(pair) in Set A is reported, following the agreement reached in RAN1 #116 meeting, unified TCI framework can be reused for beam indication reporting.
	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


If L1-RSRP in Set A is reported, similar as Set B of beams, RRC signaling (i.e. CSI-MeasConfig and CSI-ReportConfig as baseline) is reused to configure the beams that UE needs to measure (i.e. Set A of beams) for functionality/model monitoring at gNB-side.
Proposal 3: For functionality/model monitoring, gNB provides TCI configurations and/or measurement and reporting configuration (i.e. CSI-MeasConfig and CSI-ReportConfig as baseline) of predicted beams (i.e. Set A of beams) to UE via RRC signaling.
Management
During RAN2 #125bis meeting, it was agreed that UE can be involved in gNB-sided model/functionality management decision making (e.g., selection, (de)activation, switching, fallback, etc.), for example, being configured to provide the required measurement/data. In this section, we discussed what information a UE can provide to assist gNB to make management decisions.
System Level Performance
It was discussed during RAN2 #125bis meeting and companies share the common understanding that normally network is always the responsibility entity to guarantee the performance of wireless system. Therefore, for beam management NW-sided model, gNB can always decide whether to activate/deactivate/fallback/switch AI/ML models according to the system level performance monitored on its own based on network implementation. There’s no specification effort required to support functionality/model management based on system level performance. 
Observation 1: No specification effort is needed when gNB performs functionality/model management based on network implementation according to system level performance.
Monitoring Metrics
As discussed in the above section, the UE can also report ground truth labels to network during functionality/model monitoring. gNB can further calculate the inference performance accuracy according to the difference between inference results and ground truth labels, based on which, gNB can decide whether to keep using/deactivate gNB-side AI/ML model or fallback to none-AI/ML approach. 
Proposal 4: gNB performs functionality/model management according to ground truth labels of Set A of beams reported by the UE. The details of ground truth labels are up to RAN1.
UE-side Applicable Condition
It is observed from evaluation results captured in TR 38.843 [2] that models with generalization normally shows certain degrees of performance degradation compared to AI/ML model trained for specific scenario, though sometimes acceptable. Following conclusions are further captured:
	Summary of evaluations and results for generalization
In order to let AI/ML model see the data from a new setting which causes performance loss, the AI/ML model can be trained with mixed data or finetuned with the data from the new setting to improve the generalization performance. Alternatively, AI/ML model can be trained for different scenarios and rely on model switching based on applicable scenario which would improve generalization performance.


Though network can train a generalized model based on mixed data or finetune the model according to data received from new settings, it is still possible for network implementation to maintain different models for different scenarios for a more reliable performance. To allow network switch models for suitable scenarios towards certain UEs, UE can report its applicable conditions (e.g. UE speed, indoor/outdoor, number of UE Rx elements, etc) to gNB as assistance information for functionality/model management.
Proposal 5: UE reports UE-side additional conditions to gNB for NW-side functionality/model management decision. Same procedure (i.e. proactive/reactive reporting) for UE-side additional condition reporting for UE-sided model can be reused.
Conclusion
In this contribution, we first discussed data collection for model inference and monitoring, and further discussed assistance information to make a NW-side management decision. Observations and proposals are summarized as below:
Inference and Monitoring Data Collection
Proposal 1: RRC signaling (i.e. CSI-MeasConfig and CSI-ReportConfig as baseline) is reused to configure the beams that UE needs to measure (i.e. Set B of beams) during model inference for NW-sided beam management.  
Proposal 2: For model inference purpose, gNB does not need to provide any configuration for Set A of beams.
Proposal 3: For functionality/model monitoring, gNB provides TCI configurations and/or measurement and reporting configuration (i.e. CSI-MeasConfig and CSI-ReportConfig as baseline) of predicted beams (i.e. Set A of beams) to UE via RRC signaling.
Management
Observation 1: No specification effort is needed when gNB performs functionality/model management based on network implementation according to system level performance.
Proposal 4: gNB performs functionality/model management according to ground truth labels of Set A of beams reported by the UE. The details of ground truth labels are up to RAN1.
Proposal 5: UE reports UE-side additional conditions to gNB for NW-side functionality/model management decision. Same procedure (i.e. proactive/reactive reporting) for UE-side additional condition reporting for UE-sided model can be reused.
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