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Introduction
In RAN4#110 meeting, RAN4 started the discussion on Rel-19 AI/ML for NR air interface and agreements are captured in [1]. There are still some issues related to testability and interoperability for beam management use cases that need to be further discussed. In this contribution, we will present our views on the following issues: 
Issue 2-1: Metrics/KPIs for BM requirements/tests
Issue 2-2: Measurement accuracy
Issue 2-5: Ground truth vs. UE reported measurements
Issue 2-6:	Datasets for training/testing
Note: The issue numbers are consistent with that in the summary of RAN4#110 meeting [2]. 
Discussion
Issue 2-1: Metrics/KPIs for BM requirements/tests
During SI stage, a few metrics/KPIs for beam management were discussed and captured in TR [3] shown below: 
	For metrics for beam management requirements/tests, the following test metrics are identified and could be considered
-	Option 1: RSRP accuracy
-	Option 2: Beam prediction accuracy
-	Top-1 (%) : the percentage of "the Top-1 strongest beam is Top-1 predicted beam"
-	Top-K/1 (%) : the percentage of "the Top-1 strongest beam is one of the Top-K predicted beams"
-	Top-1/K (%) : the percentage of "the Top-1 predicted beam is one of the Top-K strongest beams"
-	Option 3: The successful rate for the correct prediction which is considered as maximum RSRP among top-K predicted beams is larger than the RSRP of the strongest beam – x dB, 
-	Related measurement accuracy can be considered to determine x
-	Option 4: combinations of above options


Regarding the feasibility and impacts of each option on tests was elaborated in the Apple’s contribution [4]. Besides, we notice that a discussion on the contents of reports is on-going in RAN1. The candidate report contents include beam information and/or RSRP of predicted beam(s) and others. This discussion is similar to RAN4 discussion on metrics/ KPIs. The candidate options are copied below for reference [5]: 
	RAN1#116: 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.


In legacy beam management, UE measures and reports the L1-RSRP/L1-SINR of all detectable beams, and the reported results are used by gNB to decide the best Tx beams to this target UE. In other words, the main purpose of beam management is to find the best beam(s), i.e., beam ID(s) or beam pair(s) between gNB and UE. Therefore the basic function of AI/ML models, in our opinion, is to predict the beam ID(s). Regarding the RSRP, we think it is optional and depends on AI/ML models’ capability that whether RSRP(s) can be predicted or not. For example, the classification models cannot output contiguous values as RSRP(s). 
Observation 1: Beam prediction accuracy is more appropriate to be metrics/KPIs for BM use cases, while the predicting RSRP optionally depends on the capability of the deployed AI/ML models. 
Furthermore, RAN1 is discussing the report contents for inference which probably will be used for AI/ML model monitoring that somehow is similar to RAN4 AI/ML tests. Hence, we propose RAN4 can wait for the conclusion on the report contents for inference in RAN1 and comeback to discuss the details, if any. 
Proposal 1: RAN4 wait for RAN1 conclusion on report contents for inference and comeback to discuss the details of metrics/KPIs, if any. 
Issue 2-2: Measurement accuracy
In last meeting, some companies proposed to tight the accuracy requirements for existing measurement for AI/ML enabled beam management. In our opinion, this is the task in performance part based on evaluations results. RAN4 can come back to this issue after the core requirements are finished. 
Proposal 2: RAN4 discuss whether to tight accuracy requirements for AI/ML enabled BM in performance part based on evaluation results. 
Issue 2-5: Ground truth vs. UE reported measurements
Some contributions discussed ground truth in the last meeting, options are listed below: 
	Issue 2-5: Ground truth vs. UE reported measurements
· Proposals
· Option 1: ground truth is the actual value that the UE should report (ideal value)
· Option 2: Ground truth for a measured value cannot be established because of several reasons:
· If fading is used, TE does not know the actual moment the UE takes a measurement sample
· UE Rx gain is not known in the specific direction that the signal is coming from
· Others
· Option 3: Ground truth can be established known 
· Option 4: Others


This issue is related to the agreement in Issue 2-1 and according to the discussion in Clause 2.1, the beam prediction accuracy is more appropriate to be metrics. Correspondingly, the ground truth is the Top-K reference/target beam ID(s) that are known to TE. And the tests will be easier than that where RSRP prediction accuracy is chosen as metrics. 
Proposal 3: Ground truth is the Top-K reference/target beam ID(s) that are known to TE, if beam prediction accuracy is chosen as metrics (Observation 1). 
Issue 2-6:	Datasets for training/testing
Regarding the datasets for training/training, three options are proposed in last meeting:
	Issue 2-6: Datasets for training/testing
· Proposals
· Option 1: Dataset based on channel models in TR 38.901
· Option 2: RAN4 should discuss the feasibility of using dataset based on field data
· Option 3: non-stationary channel modelling methods


In our opinion, the Option 1 is the easiest way to obtain enough data for training/test. Besides, other two options are also feasible and cannot be down-selected. A possible way to build dataset is to standardize the data format of dataset, and all data that have the standardized format can be added into the dataset. In other words, the dataset can be built based on the channel models in TR 38.901 and a data format is also defined. Dataset can be updated by adding data, e.g., field data or data obtained by other methods, which have the standardized format from volunteers. 
Proposal 4: Dataset can be built based on the channel models in TR 38.901 and a data format can also be standardized. Dataset can be updated by adding data, e.g., field data or data obtained by other methods, which have the standardized format from volunteers. 
Conclusions
This paper discussed some issues related to AI/ML for beam management, and following proposals are provided: 
Observation 1: Beam prediction accuracy is more appropriate to be metrics/KPIs for BM use cases, while the predicting RSRP optionally depends on the capability of the deployed AI/ML models. 
Proposal 1: RAN4 wait for RAN1 conclusion on report contents for inference and comeback to discuss the details of metrics/KPIs, if any. 
Proposal 2: RAN4 discuss whether to tight accuracy requirements for AI/ML enabled BM in performance part based on evaluation results. 
Proposal 3: Ground truth is the Top-K reference/target beam ID(s) that are known to TE, if beam prediction accuracy is chosen as metrics (Observation 1). 
[bookmark: _GoBack]Proposal 4: Dataset can be built based on the channel models in TR 38.901 and a data format can also be standardized. Dataset can be updated by adding data, e.g., field data or data obtained by other methods, which have the standardized format from volunteers. 
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