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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#116-bis meeting, the Rel-19 WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface [1] was discussed. The following was agreed [2] on the topic of specification support for beam management:
	Agreement
For UE-side AI/ML model inference, for BM-Case 2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report 
· wherein information of inference results of one time instance is as in one report for BM-Case 1 
· Note: overhead reduction is not precluded 
· FFS on details

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

Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.

Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output

Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded. 

Agreement
Further study, for the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
· FFS on what can be assumed by UE with the same associated ID across training and inference
· FFS on how associated ID is introduced, e.g., within CSI framework, or outside of CSI framework
· Opt 2: Performance monitoring based
· FFS details  
· Other options are not precluded.


In this contribution, we present our views on specification support for beam management and proposals for moving forward.
Content of report for BM-Case 2
In RAN1#116-bis meeting, it was agreed that for UE-side AI/ML model inference, for BM-Case 2, support to report inference results of N(N>=1, FFS on N) future time instance(s) in one report. 
For N which represents multiple N future time instance(s) of inference results to be reported in one report, it is suggested to be configurable by gNB subject to UE capability. For the maximum number of N, it is subject to UE capability. 
Proposal 1: For N, it is configurable by gNB subject to UE capability.
Proposal 2: For the maximum number of N, it is subject to UE capability. 
Furthermore, it has been agreed that for UE-sided model, information of inference results of one-time instance for BM-Case 2 is as in one report for BM-Case 1, where it was agreed in RAN1#116 meeting to support beam information on predicted Top K beam(s) among a set of beams in the report of inference results. Although different K_n for different time instance n (n=1,2,…,N) may bring more flexibility in reporting, much more efforts need to be devoted to specify configuration of different K_n in different time instances and this also leads to more complicated implementation. Furthermore, it is lack of evidence that whether different K_n for different time instance may bring any potential performance gain. However, K may be flexibly configured by gNB for different report instances to adapt to different scenarios. 
Proposal 3: K_n is the same for each time instance n (n=1,2,…,N), i.e., K_n=K, and K is configurable by gNB subject to UE capability.
For the max total number of sum of K_n over N time instance(s), where Top K_n beams(s) for time instance n, it should be configurable by gNB subject to UE capability.
Proposal 4: The max total number of sum of K_n over N time instance(s) is configurable by gNB subject to UE capability.
Definition of reported RSRP
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, it was agreed in RAN1#116-bis meeting that both Set A and Set B can use existing CSI framework for configuration. Therefore, it is important to determine whether a beam belongs to the Top K beams is from Set A or Set B. More specifically, if a beam from Set B belongs to the Top K beams, then the reported RSRP should be the measured L1-RSRP. On the other hand, assuming Set A≠ Set B and if a beam belongs to Set A (but not in Set B) belongs to the Top K beam, then the reported RSRP should be the predicted RSRP based on AI/ML output. 
Based on the above analysis, it can be concluded that Option B should be selected since whether predicted RSRP or measured L1-RSRP is reported depends on whether the beam is configured for corresponding measurement or not, i.e., whether the beam belongs to Set B or Set A (but not in Set B). 
Proposal 5: For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, support Option B：
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
On the other hand, for report content of inference results for UE-sided model for BM-Case 2, it is proposed that the RSRP of predicted beam(s) in the report of inference results for temporal downlink beam prediction is the predicted RSRP based on AI/ML output.
Proposal 6: Confirm the working assumption:
Working Assumption Agreement
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output.
Configuration of Set A and Set B for UE-sided model 
For BM Case-1, Set A is for DL beam prediction and Set B is for DL beam measurement. Or put it another way, Set B is input and Set A is output of AI/ML models for beam management. For the relationship between Set A and Set B, there are the following two alternatives agreed in the study phase for BM Case-1: Set A and Set B are different or Set B is a subset of Set A.
It was agreed in the last RAN1#116-bis meeting that for UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting. In the CSI-ReportConfig, it is proposed that one CSI-ResourceConfigId is configured for both Set A and Set B to avoid additional signalling to indicate the association between Set A and Set B, at least when Set A and Set B are different or Set B is a subset of Set A. 
It is noted that resources of Set B for beam measurement and resources of Set A for beam reporting are the same in current beam configuration. However, since Set A and Set B are different or Set B is a subset of Set A in AI/ML for beam management, there should be some enhancements to configuration of resources. In the CSI-ResourceConfig, which defines a group of one or more CSI-RS resource sets, both resources for Set A and resources for Set B can be explicitly or implicitly configured as two separate resources since configuration of both Set A and Set B for inference results reporting are necessary for data collection in inference. This can be achieved by, e.g., a specific indication in the CSI-RS resource configuration to identify whether the configured resources are resources for Set A or resources for Set B. The only difference is that resources for Set A might be larger than that of Set B (even larger than resources that can be configured in one resource set, for example when Set A is a set of 128 narrow beams while Set B is a set of 16 wide beams), which needs further investigation on how to combine several resource sets for configuration of Set A. 
Proposal 7: For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting. In the CSI-ReportConfig, support Alt 2:
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
Consistency 
For UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B, it is proposed to use associated ID for the consistency of NW-side additional condition across training and inference. With the same associated ID across training and inference, the UE can assume at least same size of Set A of beams, same DL spatial TX-filter of all Set A of beams and same Set B pattern(s) (i.e., association between Set A and Set B). 
Furthermore, for Opt 2 which is performance monitoring based, it is suggested to deprioritize this option due to computational complexity and latency issues related to performance monitoring for consistency.
Proposal 8: For UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B, for the consistency of NW-side additional condition across training and inference, support Opt1:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
Proposal 9: With the same associated ID across training and inference, the UE can assume at least same size of Set A of beams, same DL spatial TX-filter of all Set A of beams and same Set B pattern(s) (i.e., association between Set A and Set B).
Proposal 10: For the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B, deprioritize Opt 2: performance monitoring based.
Conclusions
In this contribution, we have presented our views on specification support for beam management. Based on the discussions in the previous sections we have proposed the following: 
For content of report for BM-Case 2,
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For N, it is configurable by gNB subject to UE capability.
Proposal 2: For the maximum number of N, it is subject to UE capability. 
Proposal 3: K_n is the same for each time instance n (n=1,2,…,N), i.e., K_n=K, and K is configurable by gNB subject to UE capability.
Proposal 4: The max total number of sum of K_n over N time instance(s) is configurable by gNB subject to UE capability.
For definition of reported RSRP,
Proposal 5: For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, support Option B：
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
Proposal 6: Confirm the working assumption:
Working Assumption Agreement
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output.
For configuration of Set A and Set B for UE-sided model,
Proposal 7: For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting. In the CSI-ReportConfig, support Alt 2:
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
For consistency,
Proposal 8: For UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B, for the consistency of NW-side additional condition across training and inference, support Opt1:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
Proposal 9: With the same associated ID across training and inference, the UE can assume at least same size of Set A of beams, same DL spatial TX-filter of all Set A of beams and same Set B pattern(s) (i.e., association between Set A and Set B).
Proposal 10: For the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B, deprioritize Opt 2: performance monitoring based.
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