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1	Introduction
	8.1.2	Functionality based LCM 
Contributions should focus on general understanding of LCM procedure (except for data collection and model transfer/delivery), what is required to enable the UE to perform different steps of the LCM procedure, what is the granularity of functionality, dependencies with RAN1 and what is needed from RAN1 to progress in RAN2
Contributions should be submitted in 8.1.2.x and aspects related to data collections should be submitted in data collection section
Two-sided model discussions are out of scope of this AI.
Model identification and model transfer/delivery is out of scope of this AI and will be discussed in RAN2#127 after further RAN1 progress
8.1.2.1	 LCM for NW-sided model for Beam Management use case
LCM related to NW-sided model for beam management use case only


Based on the agenda described above, this document will discuss life cycle management (LCM) procedures for network-side models of beam management Case-1 (spatial domain) and Case-2 (time domain) use cases.
The approved WID RP-234039 and revised WID RP-240774 [3,4] provided two objectives based on the conclusion of Release 18 SID [1, 2] and TR [5]. To our understanding, the WI objectives include capability, inference and performance monitoring having anchoring points to the RAN1 conclusion which need to be addressed.
2	Discussion
2.1	Capability
In Release 18 discussion, the TR [5] stated that the legacy UE capability framework serves as the baseline to report UE’s supported AI/ML-enabled Feature/FG. Therefore, for CSI and beam management use cases, this information is indicated in UE AS capability in RRC (e.g., UECapabilityEnquiry/UECapabilityInformation). For NW-side model, the focus is on the configuration of the measurement to enable AI/ML Beam Management at NW, which would require measurement and reporting configuration to the UE for inference, training, performance monitoring. The configuration of measurement and reporting can be carried out via legacy Feature/Feature Group and the granularity can be described based on RAN1 conclusion. 
Observation 1: The configuration of measurement and reporting can be carried out via legacy Feature/Feature Group and the granularity can be described based on RAN1 conclusion. 
2.2	Inference
In NW-side models, the inference is performed in the network, typically at the gNB, to determine the best or Top-K beams, where K >= 1. The detailed procedure of the inference is up to gNB implementation. However, measurements from the UE is required as an input for prediction to the gNB. To this aim, In that context, RAN1 agreed the following agreement during RAN1#116 [6] meeting on beam measurement report regarding NW-side model during inference:
	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


 Additionally, RAN2’s agreement follows (RAN2#125bis [8]):
	Agreement
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



Based on the above agreements, when configuring the UE with an AI/ML-enabled beam management, for BM-Case 1 and BM-Case 2 NW-side models, it is desirable to adapt the legacy beam measurement and reporting configuration to support the configuration of inference of NW-side model. 
Proposal 1: To configure the input data for inference in NW-side model, for BM-Case 1 and BM-Case 2, the gNB initiates the configuration through the configuration of resources and configuration of measurement reporting (e.g., CSI-ReportConfig, legacy RS resource set), with further extensions depending on RAN1 conclusion. 
Apart from the maximum number of reported beam related information to be agreed in RAN1, RS resource configuration of all the reported beams in one reporting instance will provide additional overhead to UCI. As such, enhancements for to existing UE CRI/SSBRI reporting behaviour is needed. Considering such enhanced reporting behaviour in BM-Case 1, reporting behaviour in BM-Case 2 requires further extension as the information on measurement of multiple past time instances can be reported in one reporting instance. Determining new UE reporting behaviour will impact RAN2 and is expected to be discussed after progress in RAN1.  
Proposal 2: UE measurement reporting behaviour requires enhancements according to RAN1 agreement on reporting more than 4 related beam information in L1 signalling. RAN2 to discuss related impacts after progress in RAN1.
In RAN1#116bis [7], the following agreement was made on Set A/Set B CSI reporting configuration:
	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



However, it is expected RAN1 to continue discussing about any potential specification impact of different Set A/Set B subsets and their report configurations as well as deciding on the report content signalling (e.g., RRC, MAC-CE) used for training and monitoring purposes.
Proposal 3: RAN2 to decide on whether further specification impact is needed after RAN1 finalize the Set B/SetA report configuration, max number of reported beam information in one report, report content related to beam report information.

2.3	Performance Monitoring
In RAN2#125bis [8] the following agreement was made on performance monitoring for NW-side models:
	· FFS whether there is specification impact associated to gNB-side model monitoring.


The specification impact associated with gNB-side, or specifically NW-side model monitoring, is to be studied further. However, during the SI phase, we identified that for BM-Case 1 and BM-Case 2, gNB is responsible for NW-side models for monitoring and management. Thus, gNB can monitor the performance based on its own inference. 
Regarding RS resources configuration of Set A / Set B beams for performance monitoring, and network to configure/indicate a RS resource set for the monitoring RS resources such that the UE performs the measurements of the configured/indicated RS resources and reports them back to the network with respect to performance monitoring reporting configuration.  Network will be able to  calculate performance metrics or relevant KPIs (such as beam prediction accuracy, RSRP differences, etc.) using a combination of the reported measurements corresponding to the monitoring RS resources, in addition to the beam prediction results obtained with the NW-side model that use measurements reported for inference. 
For the BM-Case 1 and BM-Case 2 performance monitoring, the network may configure each of existing reporting modes (periodic, semi-persistent or aperiodic) in which Set A or Set B beams can be reported. Following alternatives are applicable to report performance monitoring related measurements depending on the case:
· Alt. i) Set A and Set B are different (Set B is NOT a subset of Set A): The network shall configure the UE with a different CSI-RS Resource Set corresponding to Set A beams or part of Set A beams and configure the UE to report the N best received beam information such as CRI or CRI/RSRP, depending on the performance metric to be calculated. The NW shall configure Set A to report N best received CRI via periodic RRC configured, aperiodic CSI report (e.g., MAC-CE based activation) or semi-persistent based.    
· Alt. ii) Set B is a subset of Set A: there could be alternatives,
· Similar to Alt. i), the network shall configure the UE with a different CSI-RS Resource Set corresponding to Set A beams or part of Set A beams.
· The network may configure the UE with a same CSI-RS Resource Set corresponding to Set A beams or part of Set A beams and configures the UE to report beams measurements for inference as well as measurements for performance monitoring. However, it is up to network on measurement reporting for performance monitoring which reporting mode should be configured.
· Alt. iii) Set A and Set B are the same (applies to BM-Case 2 only): In this case, the inference related measurements can be used to calculate performance metrics or relevant KPIs. It is therefore reasonable to assume that only one CSI report configuration is needed for both inference and monitoring
[bookmark: _Hlk158657430]Observation 2: In performance monitoring for NW-side models, the network may configure a single CSI report for both inference and monitoring, where an additional RS set may be required to be considered as the monitoring RS resource set. This may make the performance monitoring visible to the UE. 
Monitoring may be transparent to the UE if the network configures a different CSI report as in the legacy beam measurement and reporting frameworks.
Observation 3: In performance monitoring for NW-side models, the network may configure a different CSI report configuration for monitoring. Monitoring may not be visible to the UE if the network configures a different CSI report. 
Depending on each alternative, network may configure any of reporting modes for performance monitoring.  
Proposal 4: During performance monitoring for NW-side models, it is up to network to configure reporting mode of Set A/Set B measurement reporting in each alternative. Hence, there is no RAN2 impact at this stage. 
3	Conclusion
This document has made the following observations:
Observation 1: The configuration of measurement and reporting can be carried out via legacy Feature/Feature Group and the granularity can be described based on RAN1 conclusion. 
Observation 2: In performance monitoring for NW-side models, the network may configure a single CSI report for both inference and monitoring, where an additional RS set may be required to be considered as the monitoring RS resource set. This may make the performance monitoring visible to the UE. 
Observation 3: In performance monitoring for NW-side models, the network may configure a different CSI report configuration for monitoring. Monitoring may not be visible to the UE if the network configures a different CSI report. 
And proposed the following:
Proposal 1: To configure the input data for inference in NW-side model, for BM-Case 1 and BM-Case 2, the gNB initiates the configuration through the configuration of resources and configuration of measurement reporting (e.g., CSI-ReportConfig, legacy RS resource set), with further extensions depending on RAN1 conclusion. 
Proposal 2: UE measurement reporting behaviour requires enhancements according to RAN1 agreement on reporting more than 4 related beam information in L1 signalling. RAN2 to discuss related impacts after progress in RAN1.
Proposal 3: RAN2 to decide on whether further specification impact is needed after RAN1 finalize the Set B/SetA report configuration, max number of reported beam information in one report, report content related to beam report information.
Proposal 4: During performance monitoring for NW-side models, it is up to network to configure reporting mode of Set A/Set B measurement reporting in each alternative. Hence, there is no RAN2 impact at this stage.
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