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1. Introduction

In last meeting, the following agreements have been achieved for the specification of AI/ML for beam management [1].
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 
Agreement

For UE-sided model, at least for BM-Case1, for content in the report of inference results, support 

· Opt 1: Beam information on predicted Top K beam(s) among a set of beams

· Opt 2: Beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams

· At least K=1 and more, FFS on max value

· FFS on beam information 

· FFS on the definition of predicted Top K beam(s)

· FFS on definition of reported RSRP when applicable

· FFS on other information in the report with potential down selection among the following options 

· Opt 3: Beam information on predicted Top K beam(s) among a set of beams and probability information of predicted Top K beam(s) among a set of beams

· FFS on the quantization method of probability information

· Probability information is the probability of the beam to be the Top 1 or Top K beam

· Opt 4: Beam information on predicted Top K beam(s) among a set of beams, RSRP of predicted Top K beam(s) among a set of beams, and confidence information of the RSRP

· FFS on definition of reported RSRP 

· FFS on the definition and quantization method of confidence information

· Other options are not precluded.

where the set of beams is Set A, i.e., the beams for UE prediction.
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

Conclusion

For UE sided model at least for inference, for measurement, the configuration of Set B, 

· take the current CSI framework as the starting point

In this contribution, we will provide some discussions on AI/ML for the specification of beam management.
2. Discussions 
2.1 Data collection for training
For NW-sided model, L1 signaling for L1-RSRP measurement report for the data collection for training should be supported. In order to support data collection for training at NW side, beam information of both SetA and SetB should be considered. In principle, if a totally new dataset for training is setup by L1 signaling, it will cause huge burdens on air interface. A more reasonable way is that the basic dataset for NW-sided model is from offline, e.g. MDT and data collection from L1 signaling is used as assistant for fine-tuning. With this assumption, SetA based full-set L1 signaling feedback should be avoided. Instead, SetB based measurement results and top K beams information report could be used for NW-sided model training assistant L1 signaling. 
Proposal 1: SetB based measurement results and top K beams information report could be used for NW-sided model training L1 signaling design.
2.2 Model inference
As the agreements in last meeting, the report of more than 4 beam related information in L1 signaling should be supported for NW-sided model inference. In real deployment, there are variety of scenarios requiring different SetA setting. With the varying size of SetA, the elements of SetB will change accordingly. In SI phase, the simulation results show that it is necessary to keep a certain proportion of SetB in SetA, such as 1/8 or more, to ensure the accuracy of the AI model. Then, if the size of SetA is from 32-256, the potential range of SetB could be at least from 4-32.
Observation 1: For NW-sided model inference, it is necessary to consider a larger reporting range for L1 signaling to meet various deployment scenarios.
For NW-sided model inference, the maximum number for L1 beam information report in one report should be at least lower than 32. The balance of feedback overhead and performance should be considered and partial beam information feedback for SetB should be used. With legacy CSI report framework, a simple way is to report N Tx beams with largest L1-RSRP, where N is a number smaller than the size of SetB. Partial SetB information feedback will cause accuracy lost and full SetB information recovery should be implemented to satisfy the input of NW-sided model. When the gap of the size of NW-sided model input and L1 signaling feedback is large, some assistant information, such as intended feedback beam information, could also be considered to support different types of SetB feedback.
Proposal 2: For NW-sided model inference, the max number of reported beam related information in one report could be no more than 16.
For BM-Case1, UE reports Top K beam(s) information of UE-sided model inference results to fit different deployment scenarios. In order to fully utilize the AI model's ability to obtain all beams information with fewer measurements, it is necessary to consider supporting larger K values. For NW-sided model inference, it has been agreed that more than 4 beam related information in L1 signaling is supported. For UE-sided model inference, symmetric design could be adopted.
Proposal 3: For UE-sided model inference, the report of predicted beam IDs/RSRPs of more than 4 beams in one reporting instance should be supported.
For BM-Case2 with a UE-side model, multiple future time instances in one report should be supported. Reporting of multiple predicted results of future time could enable flexible scheduling choice at NW side. As for the detail design, within the legacy framework, multiple predicted results could be feedback with in chronological order.
Proposal 4: For BM-Case2 with a UE-side model, multiple future time instances in one report should be supported.
2.3 Performance monitoring
For NW-side model monitoring, measurements feedback from UE side should be considered as baseline. Without explicit indication for all predicted information feedback, NW could achieve partial measurement results of predicted beam(s) from UE by default. NW could use the partial feedback information for model monitoring. It could be further study that if it is necessary to provide measurement feedback for all SetA at a specific time for performance monitoring. Throughput monitoring is an implicit performance monitoring method, which could also be considered by specification transparent way.
Proposal 5: NW-sided performance monitoring should be based on UE measurements report and throughput monitoring. 
For UE-sided model, two types of monitoring mode are identified. Type 1 is gNB initiated and type 2 is UE initiated. All these two types have application scenarios. gNB configuration is common part for these two types and unified design could be considered. The details of indication/request/report from UE to gNB for performance monitoring should be considered further, i.e. monitoring context and period, UE feedback. For UE-sided model monitoring at UE, direct comparison between measurement and inference results could work. Frequent measurement results reporting for monitoring to gNB is not beneficial at the cost of large overheads. Instead, event-based feedback from UE should be considered for UE-sided model monitoring and some criteria for triggering reporting can be informed to UE.
Proposal 6: Both type 1 and type 2 UE-sided model monitoring should be supported.

2.4 Other LCM Operations
Functionality/model selection, activation, deactivation, switching, and fallback operation for NW-sided model should be controlled by NW and there is no need to explicitly inform UE. However, for UE-sided model, some cooperations should be considered. The basic design is to report key LCM operations from UE to gNB for alignment. In principle, the usage of UE-sided model should be decided by UE and assisted by gNB. Whether gNB could inform UE to make functionality/model selection, activation, deactivation, switching, and fallback operation should discuss further. 
Proposal 7: UE should report functionality/model selection, activation, deactivation, switching, and fallback operation to NW.
Proposal 8: It should be discussed further on whether gNB could inform UE to make functionality/model selection, activation, deactivation, switching, and fallback operation.
3. Conclusion
In summary, the following proposals and observation are provided:
Proposal 1: SetB based measurement results and top K beams information report could be used for NW-sided model training L1 signaling design.
Observation 1: For NW-sided model inference, it is necessary to consider a larger reporting range for L1 signaling to meet various deployment scenarios.

Proposal 2: For NW-sided model inference, the max number of reported beam related information in one report could be no more than 16.

Proposal 3: For UE-sided model inference, the report of predicted beam IDs/RSRPs of more than 4 beams in one reporting instance should be supported.
Proposal 4: For BM-Case2 with a UE-side model, multiple future time instances in one report should be supported.
Proposal 5: NW-sided performance monitoring should be based on UE measurements report and throughput monitoring. 
Proposal 6: Both type 1 and type 2 UE-sided model monitoring should be supported.

Proposal 7: UE should report functionality/model selection, activation, deactivation, switching, and fallback operation to NW.
Proposal 8: It should be discussed further on whether gNB could inform UE to make functionality/model selection, activation, deactivation, switching, and fallback operation.
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