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1. Introduction

In last plenary, WID for Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface has been approved and the following part is for beam management [1].
· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:

· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)

· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)

· Specify necessary signalling/mechanism(s) to facilitate LCM operations specific to the Beam Management use cases, if any

· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE 

NOTE: Strive for common framework design to support both BM-Case1 and BM-Case2
In this contribution, we will provide some discussions on AI/ML for the specification of beam management.
2. Discussions 
2.1 Set A/B Indication
Based on the discussions in SI, the choice of Set A/B has big impact on the performance of AI/ML-based BM. The alignment of Set A/B between gNB and UE is quite important. In legacy specification, Tx beam information could be delivered by beam index. For UE-sided model, it is not necessary to specify extra indication when Set A is equal to all Tx Beam. For gNB-sided model, Set A could be flexibly selected by gNB and there is no need to inform Set A to UE. Generally, the potential scenario for independent indication of Set A comes from the UE side model, in which Set A is not equal to all Tx beams. For some cases, there might be some benefits that Set A is a subset of all Tx beams. However, no proposed solution is identified for the subset indication for Set A in SI phase.
Proposal 1: The default setting of Set A could be all Tx beam for BM-Case1 and BM-Case2.

The indication of Set B should consider different beam distribution patterns. In SI phase, both random pattern and fixed pattern of Set B are studied and the performance of different schemes are acceptable. Comparing to the fixed pattern, random pattern requires more training data and does not show clear performance gain. In addition, random Set B pattern indication should be bundled to some random rules, which costs extra overhead. Therefore, it is more reasonable to select fixed pattern Set B indication as baseline. For the details of fixed pattern Set B indication, some typical pattern, i.e. uniform distribution for BM-Case1, should be chosen for specification.
Proposal 2: Fixed pattern could be chosen as baseline for Set B indication. 
2.2 RS enhancement
The simulation on the performance of AI-based solution is mainly based on RSRP. The measurement of RS directly links to the accuracy of RSRP. Legacy accuracy requirements of RSRP for high frequency is 6dB and based on the simulation results in SI, it is quite necessary to enhance the accuracy of RSRP for high frequency within 3dB. In principle, the enhancements of RSRP accuracy could be realized by finer RS configuration or tighten requirements on RS measurements. According to the configuration of SSB and CSI-RS, simply increasing RS density could not improve the accuracy of RSRP. It is a more reasonable way to configure appropriate RS pattern for special scenario to meet the requirements of AI/ML model training and inference. 
Proposal 3: The enhancement on RSRP accuracy could be realized by configuring appropriate RS pattern for special scenario.
2.3 Data collection
UE triggered UE-sided model data collection requires gNB collaboration. If UE makes data collection based on legacy RS configuration offline, no extra data collection indication is required. However, for some scenarios, if UE wants to obtain training data by quick configuration, UE initiated data collection request should be considered. The details of the request information could include Set A/B configuration, preferred RS configuration, data collection period, etc. 
Proposal 4: UE initiated data collection for UE-sided model should be considered for BM-Case1 and BM-Case2.
Data collection at gNB-side also requires the cooperation from UE side. In order to complete the data collection within a certain time, the potential information from gNB side for data collection includes Tx beam configuration, UE report content, data collection period etc. New signaling for gNB-side data collection is necessary. 
Proposal 5: gNB initiated data collection for gNB-sided model training should be specified for BM-Case1 and BM-Case2.

2.4 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 is proposed for UE-sided model monitoring. 

Proposal 6: Both type 1 and type 2 UE-sided model monitoring should be supported.

Proposal 7: Even-based feedback from UE is proposed for UE-sided model monitoring.
For gNB-side model monitoring, measurements feedback from UE side for model monitoring should be considered. gNB could configure reporting beam information to UE for gNB-sided model monitoring. The details of reporting information need discussion further, i.e., RSRP and/or beam ID, number of beams, reporting period, etc.
Proposal 8: gNB-sided monitoring should be supported by UE configuration. Whether the detail design of UE configuration is L1 or RRC signaling based needs discussed further. 
2.5 Inference
The input of UE-sided model is based on the measurements of beams in Set B. The relationship of Set A/B should be aligned between UE and gNB. Before operating AI model inference at UE, a confirmation between UE and gNB could be considered to avoid ambiguity. AI model output reporting at UE should follow the indication of gNB, which could be discussed further for BM-Case1 and BM-Case2.
Proposal 9: A confirmation process could be considered before AI model inference operation at UE.

The input of gNB-sided model should be based on the report from UE. UE follows the configuration from gNB to perform measurements reporting. Based on the output of SI phase, some enhancements are identified to match the requirements of gNB-sided model inference in addition to legacy mechanism of RSRP reporting. More than 4 beams in one reporting instance should be specified.
Proposal 10: More than 4 beams in one reporting instance should be specified for gNB-sided model inference.

2.6 Other LCM Operations
Functionality/model selection, activation, deactivation, switching, and fallback operation for gNB-sided model should be controlled by gNB 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 11: UE should inform functionality/model selection, activation, deactivation, switching, and fallback operation to gNB.
Proposal 12: 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 are provided:
Proposal 1: The default setting of Set A could be all Tx beam for BM-Case1 and BM-Case2.

Proposal 2: Fixed pattern could be chosen as baseline for Set B indication. 

Proposal 3: The enhancement on RSRP accuracy could be realized by configuring appropriate RS for special scenario.

Proposal 4: UE initiated data collection for UE-sided model should be considered for BM-Case1 and BM-Case2.

Proposal 5: gNB initiated data collection for gNB-sided model training should be specified for BM-Case1 and BM-Case2.

Proposal 6: Both type 1 and type 2 UE-sided model monitoring should be supported.

Proposal 7: Even-based feedback from UE is proposed for UE-sided model monitoring.
Proposal 8: gNB-sided monitoring should be supported by UE configuration. Whether the detail design of UE configuration is L1 or RRC signaling based needs discussed further. 

Proposal 9: A confirmation process could be considered before AI model inference operation at UE.

Proposal 10: More than 4 beams in one reporting instance should be specified for gNB-sided model inference.

Proposal 11: UE should inform functionality/model selection, activation, deactivation, switching, and fallback operation to gNB.
Proposal 12: 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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