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Introduction
Other aspects of AI/ML based beam management were discussed in RAN1 #110bis-e and the following agreements and conclusions were taken [1]. In this contribution, we continue discussing other aspects of AI/ML based beam management. 

	Working Assumption
For AI/ML based beam management, RAN1 has no consensus to support on studying any other sub use case in addition to BM-Case1 and BM-Case2.
Note: this conclusion is independent of the discussion on the alternatives of AI/ML model inputs for BM-Case1 and BM-Case2.
Conclusion 
For the sub use case BM-Case1 and BM-Case2, Set B is a set of beams whose measurements are taken as inputs of the AI/ML model,
Agreement
For BM-Case1 with a UE-side AI/ML model, study the potential specification impact of L1 signaling to report the following information of AI/ML model inference to NW 
· The beam(s) that is based on the output of AI/ML model inference
· FFS: Predicted L1-RSRP corresponding to the beam(s)
· FFS: other information
Agreement
For BM-Case2 with a UE-side AI/ML model, study the potential specification impact of L1 signaling to report the following information of AI/ML model inference to NW
· The beam(s) of N future time instance(s) that is based on the output of AI/ML model inference
· FFS: value of N
· FFS: Predicted L1-RSRP corresponding to the beam(s)
· Information about the timestamp corresponding the reported beam(s)
· FFS: explicit or implicit
· FFS: other information
Agreement
For BM-Case1 and BM-Case2 with a UE-side AI/ML model, study the following alternatives for model monitoring with potential down-selection: 
· Atl1. UE-side Model monitoring
· UE monitors the performance metric(s) 
· UE makes decision(s) of model selection/activation/ deactivation/switching/fallback operation
· Atl2. NW-side Model monitoring
· NW monitors the performance metric(s) 
· NW makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
· Alt3. Hybrid model monitoring
· UE monitors the performance metric(s) 
· NW makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation
Working Assumption
For BM-Case1 and BM-Case2 with a network-side AI/ML model, study the following 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
Agreement
For BM-Case1 and BM-Case2 with a network-side AI/ML model, study the NW-side model monitoring:
· NW monitors the performance metric(s) and makes decision(s) of model selection/activation/ deactivation/switching/ fallback operation

Agreement
Regarding NW-side model monitoring for a network-side AI/ML model of BM-Case1 and BM-Case2, study the potential specification impacts from the following aspects
· Beam measurement and report for model monitoring
· Note: This may or may not have specification impact.




Discussion

The two use cases for AI/ML based beam management are spatial domain and temporal domain beam prediction. In some cases, the accuracy of inferring a single best beam is not high enough but the probability of the best beam being one of the multiple inferred beams is quite good. Therefore, a two-step beam management framework should be optionally supported wherein conventional beam management is used to determine the best beam out of the multiple best beams inferred by the AI/ML model.

Proposal 1: Consider a two-step beam management procedure where existing beam management mechanism is used to choose the best beam from a set of beam recommendations from the AI/ML model.

There was discussion in RAN1 #110bis-e about AI/ML model monitoring. Figure 1 illustrates a possible mechanism for RSRP or KPI (e.g., BLER, throughput) monitoring phase. UE calculates the RSRP and selects the best beams with and without using AI/ML. At this moment, RSRP monitoring can be done either at the UE or the gNB side. Based on the selected beams, gNB transmits to the UE using the CSI/CQI report derived from the legacy method and AI/ML model. At the receive side, UE can calculate the KPI corresponding to both transmission schemes and report the KPI to the gNB which can then decide whether to update the AI/ML model or not. Model monitoring may be performed periodically or may be triggered in an aperiodic fashion by the gNB.  
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Figure 1 AI/ML model monitoring phase


Proposal 2: Support periodic and aperiodic AI/ML model monitoring.
Proposal 3: Support UE calculating KPI based on transmissions using CSI derived from legacy method and AI/ML model.

Conclusion

Several other aspects on AI/ML for beam management have been discussed in this contribution and the following are proposed:

Proposal 1: Consider a two-step beam management procedure where existing beam management mechanism is used to choose the best beam from a set of beam recommendations from the AI/ML model.
Proposal 2: Support periodic and aperiodic AI/ML model monitoring.
Proposal 3: Support UE calculating KPI based on transmissions using CSI derived from legacy method and AI/ML model.
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