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1. Introduction
Regarding inference data collection, the required latency is ‘Time-critical’, which requires less than a few msecs[2]. Given the latency and processing time in RRC taking up about 10msec or more, the RRC signalling is not suitable for data collection for inference. Also, L1 signalling based report for inference is being discussed in RAN1. Therefore, data collection for inference can be started depending on RAN1 input. 
Regarding monitoring data collection, the required latency is near-real time, which requires less than several tens of msecs to a few seconds[2]. Accordingly, RRC signalling may be a candidate solution. Given the complexity and UE’s power consumption, instead of timely reporting, logging based reporting may also be considered. According to RAN1 LS[1][2], data collection for training and monitoring typically requires L1-RSRP and/or beam-ID. Therefore, some signalling/procedure for tragining data collection can be reused for monitoring data collection to report L1 measurement results. Therefore, RAN2 need to define necessary signalling/procedure for training data collection first.
In this contribution, we discuss the necessary signalling/procedure for NW side data collection for training of beam management use case from RAN2 perspective. 
[bookmark: _Hlk162956125]2. Discussion 
Define RAN2 impact
[bookmark: _Hlk166059658][bookmark: _Hlk166059695]Before we discuss further on data collection, we need to understand the ongoing discussion in RAN1. In RAN1 discussion, it is FFS on additional optimization for contents from multiple time instances in one reporting. However, if reporting multiple time instances is necessary, logging in RRC becomes inevitable. Additional input from RAN1 is required to assess the necessity of logging in RRC. Meanwhile, RAN2 should initiate discussions on procedures for data collection.
Observation 1. In RAN1 discussion, it is FFS on additional optimization for contents from multiple time instances in one reporting. However, if reporting multiple time instances is necessary, logging in RRC becomes inevitable.
Proposal 1. Additional input from RAN1 is required to assess the necessity of logging in RRC. Meanwhile, RAN2 can initiate discussions on logging procedures for data collection
[bookmark: _Hlk166146775][bookmark: _Hlk166060581]RAN1 has discussed how to reduce the overhead of data for training, inference, and monitoring. Three methods are being considered: (i) Omission/selection of measurement quantity, (ii) Reduce the overhead of beam information, and (iii) Quantization of RSRP. 
· In the Omission/selection of measurement quantity, only report Top M bemas with highest RSRP and only report the RSRP larger than a threshold or within a threshold are considered. 
· In the Reduce the overhead of beam information, bitmap-based, no CRI/SSBRI ID, pattern ID, etc are considered
· In the Quantization of RSRP, larger quantization step for L1-RSRP reporting, differential L1-RSRP based reporting with a smaller quantization range, etc are considered. 
Given that the L1-RSRP and/or beam index information is delivered to the RRC with omission and selection from lower layer, it remains unclear whether additional filtering of data in RRC is necessary. As a starting point, RAN2 can assume that RRC could store all relevant measurement quantities from lower layers for logging without further optimization to reduce logging overhead. This approach, however, can be updated based on additional RAN1 input, allowing RAN2 to start with this preliminary understanding.
Observation 2. RAN1 has discussed how to reduce the overhead of data with omission/selection of measurement quantities (e.g., only report Top M bemas with highest RSRP and only report the RSRP larger than a threshold or within a threshold)
Proposal 2. As a starting point, do not consider optimization for overhead reduction of logging in RRC, i.e., RRC stores the measurenet quantities received from lower layer for data collection 
Since the data is delivered through the RRC, the report should be controlled by the RRC layer. Typically, there are three types of reporting: periodic, event-based,and on-demand request. Not that regardless of the report type, as the reported contents consist of logged data, they should not cause memory issues in the UE. Therefore, to avoid memory issues in the UE, it is improtant to consider the report conditions with respect to the amount of data on the UE side. 
Proposal 3. To report data, to consider report type in RRC: periodic, event-based, on-demand request
[bookmark: _Hlk165982771]Proposal 4. To avoid UE’s memory issue, to consider report condition with respect to amount of data in the UE side
Existing mechanisms enhancement
In the case of logged MDT, a framework already exists for transmitting collected measurement results. Measurements can be performed for a certain period, i.e., T330, and the collected measurement results can be transmitted to the network. 
However, the currently logged MDT procedure has the additional specific impacts.
· Specific beam measurement settings and reports: Since the purpose of logged MDT is to perform measurement in RRC idle/inactive state, there are no beam specific configurations/reports. For example, measurement/report related to SSB/CSI-RS is not considered.
· When/How to report the logged measurement results (for training) in connected state: In the current procedure, the UE can notify the network that the logged measurement result is available when entering connected state. The network can bring the logged measurement result through the UE information request/response procedure. In the connected state, additional consideration is needed to inform when it is available and when to report.
· When releasing the logged measurement configuration/results (for training): In the current specification, when the memory reserved for the logged measurement information becomes full, 48 hours after T330 expiry, etc., the UE releases the logged measurement configuration/results. It should be considered whether it is suitable to model training as well.
Considering motivation/efforts for specifying beam measurement mechanisms in the existing logged MDT, Logged MDT is not suitable for data collection.
Observation 3. For the logged MDT, it is necessary to consider for model training as following:
· Whether measurement results In Idle/Inactive state are necessary 
· How to specify beam measurement and report configuration for beam measurement results
· When/How to report the logged measurement results in connected state
· Whether to release the logged measurement configuration/results according to legacy procedure
Proposal 5. Do not consider extending the logged MDT method for reporting of data collection for Beam management use case
[bookmark: _Hlk134778742]Immediate MDT and RRM have different data termination locations, with Immediate MDT relying on OAM for data termination while RRM operates with gNB for data termination. Given that immediate MDT is based on the RRM procedure for configuration and reporting with some extensions for location information, from RAN2 perspective, RRM analysis is required for the immediate MDT. 
Regarding RRM, the L3 measurement results can be reported periodically or triggered by specific events based on the measurement configurations. Additionally, the report generated by RRM can include beam measurement results. If the RRC is involved in the beam measurement configuration and reporting, RRM is considered the simplest extensible procedure. This means that RRM can easily accommodate future expansions or modifications related to beam measurements. Accordingly, immediate MDT can be easily extended to include beam measurement-related information for model training for Beam management use case.
Observation 4. Immediate MDT utilizes the RRM procedure to report data. From the RAN2 point of view, RRM analysis is required for the immediate MDT extension. RRM is considered the simplest extensible procedure since RRM can easily accommodate future expansions or modifications related to beam measurements. 
Proposal 6. Immediate MDT (OAM-centric training) and RRM (gNB-centric training) is extended for model training for Beam management use case 
3. Conclusion
[bookmark: OLE_LINK5]Observation 1. In RAN1 discussion, it is FFS on additional optimization for contents from multiple time instances in one reporting. However, if reporting multiple time instances is necessary, logging in RRC becomes inevitable.
Proposal 1. Additional input from RAN1 is required to assess the necessity of logging in RRC. Meanwhile, RAN2 can initiate discussions on logging procedures for data collection
Observation 2. RAN1 has discussed how to reduce the overhead of data with omission/selection of measurement quantities (e.g., only report Top M bemas with highest RSRP and only report the RSRP larger than a threshold or within a threshold)
Proposal 2. As a starting point, do not consider optimization for overhead reduction of logging in RRC, i.e., RRC stores the measurenet quantities received from lower layer for data collection
Proposal 3. To report data, to consider report type in RRC: periodic, event-based, on-demand request
Proposal 4. To avoid UE’s memory issue, to consider report condition with respect to amount of data in the UE side
Observation 3. For the logged MDT, it is necessary to consider for model training as following:
· Whether measurement results In Idle/Inactive state are necessary 
· How to specify beam measurement and report configuration for beam measurement results
· When/How to report the logged measurement results in connected state
· Whether to release the logged measurement configuration/results according to legacy procedure
Proposal 5. Do not consider extending the logged MDT method for reporting of data collection for Beam management use case
Observation 4. Immediate MDT utilizes the RRM procedure to report data. From the RAN2 point of view, RRM analysis is required for the immediate MDT extension. RRM is considered the simplest extensible procedure since RRM can easily accommodate future expansions or modifications related to beam measurements. 
Proposal 6. Immediate MDT (OAM-centric training) and RRM (gNB-centric training) is extended for model training for Beam management use case 
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