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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN4 #108[1], some potential test metrics related to use cases are studied. In this paper, we continue discussing the remaining issues in each aspect.
2. KPIs/Test Metrics for CSI compression and CSI prediction
	RAN4 #107 Agreement [2]:
Issue 2-1: Framework for RRC/MAC-CE/DCI based core reqs
· For metrics for CSI requirements/tests for model inference performance testing
· Consider the following possible test metrics
· Throughput – absolute throughput or relative throughput
· If throughput is not applicable or significant disadvantage is observed by using throughput, intermediate KPIs  like cosine similarity, accuracy of predicted CQI, etc,
· FFS on whether the KPIs are testable
· Companies are encouraged to show how the KPI can be tested in RAN4
· If throughput is not applicable or significant disadvantage is observed by using throughput, other test metrics are not precluded
· FFS on whether the KPIs are testable 
· Companies are encouraged to show how the KPI can be tested in RAN4



· AI/ML Spatial-frequency CSI compression
For CSI compression, whether throughput is applicable depends on the method of model transfer/delivery specified in RAN1/2.
· If the model under test of the DUT is transferred over air interface signaling from the opposite site, then the throughput may not be applicable. Since in this case, the DUT’s responsibility is to properly receive and conduct the model. If we still use throughput to verify that the model is properly conducted at DUT, the expected throughput of the pair of models should be available. It seems to be impractical, because for example, when UE is under test, firstly testing the throughput of the two-sided model trained/provided by gNB quiet conflicts RAN4 legacy, where gNB is not involved when testing UE. In this case, intermediate KPIs seems to be more applicable. However, how to obtain the expected model output is still an open issue.
· If the model transfer/delivery of the model under test to the DUT is spec transparent, then the throughput may be applicable. However, how to eliminate the effect of the operations from the opposite side is still an open issue. Since the test result of the DUT not only depends on the model located at the DUT, but also the paired model employed by the opposite side.
Proposal 1: The down-selection of RAN4 identified potential test metric in AI CSI compression needs to wait RAN1/RAN2 progress on related signaling/procedure definition related to model transfer/delivery. 
Proposal 2: If the model under test of the DUT is transferred over air interface signaling from the opposite site, then the throughput may not be applicable. In this case, intermediate KPIs seems to be more applicable. However, how to obtain the expected model output is still an open issue.
Proposal 3: If the model transfer/delivery of the model under test to the DUT is spec transparent, then the throughput may be applicable. However, how to eliminate the effect of the operations from the opposite side is still an open issue.
Proposal 4: RAN4 studies the potential KPIs/test metrics in AI/ML spatial-frequency CSI compression in Table 2.1.1.
	Table 2.1 KPIs/test metrics in AI/ML Spatial-frequency CSI compression 

	Test Objective
	Type 1 NW Joint Training
	Type 3 Separate Training

	
	gNB
	UE
	gNB
	UE

	KPIs/Test Metrics
	· Throughput
· Accuracy of CSI decompression (intermediate KPIs, e.g. cosine similarity)
	Accuracy of CSI compression (intermediate KPIs, e.g. cosine similarity)
	· Throughput
· Accuracy of CSI decompression (intermediate KPIs, e.g. cosine similarity)
	· Throughput
· Accuracy of CSI compression (intermediate KPIs, e.g. cosine similarity)



· AI/ML Temporal CSI prediction
For UE-side CSI prediction, the result of CSI prediction is reported to gNB. In this case, throughput could be taken as a testing metric following RAN4 legacy ‘follow PMI’ test procedure. However, since the performance is related to the match degree between training dataset and testing dataset, how to ensure that the testing dataset aligns well with training dataset is still an open issue. 
Proposal 5: If throughput is the test metric for AI CSI prediction, how to ensure that the testing dataset aligns well with training dataset is still an open issue.
In addition, the accuracy of CSI prediction may also be used a test metric, for example, the SCGS between ideal CSI and predicted CSI derived by using UE-side AI/ML model. However, which entity provides the ideal CSI is still an open issue. If the tester provides the ideal CSI, the mismatch between the CSI measurement method at DUT and the CSI derivation at TE may occur. 
Proposal 6: If intermediate KPI is the test metric for AI CSI prediction, which entity provides the ideal CSI is still an open issue.
Proposal 7: RAN4 studies the potential KPIs/test metrics in AI/ML Temporal CSI prediction in Table 2.1.2.
	[bookmark: _GoBack]Table 2.2 KPIs/test metrics in AI/ML Temporal CSI prediction 

	Test Objective
	AI/ML model @ UE

	
	gNB
	UE

	KPIs/Test Metrics
	/
	· Throughput
· Accuracy of CSI prediction (intermediate KPIs, e.g. cosine similarity)


3 Conclusions
According to the discussion, following proposals and observations are provided:
Proposal 1: The down-selection of RAN4 identified potential test metric in AI CSI compression needs to wait RAN1/RAN2 progress on related signaling/procedure definition related to model transfer/delivery. 
Proposal 2: If the model under test of the DUT is transferred over air interface signaling from the opposite site, then the throughput may not be applicable. In this case, intermediate KPIs seems to be more applicable. However, how to obtain the expected model output is still an open issue.
Proposal 3: If the model transfer/delivery of the model under test to the DUT is spec transparent, then the throughput may be applicable. However, how to eliminate the effect of the operations from the opposite side is still an open issue.
Proposal 4: RAN4 studies the potential KPIs/test metrics in AI/ML spatial-frequency CSI compression in Table 2.1.
	Table 2.1 KPIs/test metrics in AI/ML Spatial-frequency CSI compression 

	Test Objective
	Type 1 NW Joint Training
	Type 3 Separate Training

	
	gNB
	UE
	gNB
	UE

	KPIs/Test Metrics
	· Throughput
· Accuracy of CSI decompression (intermediate KPIs, e.g. cosine similarity)
	Accuracy of CSI compression (intermediate KPIs, e.g. cosine similarity)
	· Throughput
· Accuracy of CSI decompression (intermediate KPIs, e.g. cosine similarity)
	· Throughput
· Accuracy of CSI compression (intermediate KPIs, e.g. cosine similarity)


Proposal 5: If throughput is the test metric for AI CSI prediction, how to ensure that the testing dataset aligns well with training dataset is still an open issue.
Proposal 6: If intermediate KPI is the test metric for AI CSI prediction, which entity provides the ideal CSI is still an open issue.
Proposal 7: RAN4 studies the potential KPIs/test metrics in AI/ML Temporal CSI prediction in Table 2.1.2.
	Table 2.2 KPIs/test metrics in AI/ML Temporal CSI prediction 

	Test Objective
	AI/ML model @ UE

	
	gNB
	UE

	KPIs/Test Metrics
	/
	· Throughput
· Accuracy of CSI prediction (intermediate KPIs, e.g. cosine similarity)
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