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1. Introduction 
In RAN4#107 RAN4 discussed RAN4 impact with AI/ML in the air interface and way forward [1] was agreed.  In this contribution we present our views on issues related to use cases for AI/ML.   
2. Discussion
In RAN4#106bis-e it was agreed that the following use cases will be further handled and studied in RAN4:
	2.2.1  Use cases and sub-use cases to be handled
Agreement:
· Following use cases and sub-use cases will be handled in RAN4:
· CSI feedback enhancement
· time domain CSI prediction
· spatial-frequency domain CSI compression
· Beam management
· Spatial-domain DL beam prediction
· Temporal DL beam prediction
· Positioning accuracy enhancements
· direct AI/ML positioning
· AI/ML assisted positioning



The test metrics for CSI requirements was discussed:
	Issue 2-2: Metrics for CSI requirements/tests
Agreement:
1. For metrics for CSI requirements/tests for model inference performance testing
1. Consider the following possible test metrics
0. Throughput – absolute throughput or relative throughput
0. If throughput is not applicable or significant disadvantage is observed by using throughput, intermediate KPIs  like cosine similarity, accuracy of predicted CQI, etc,
1. FFS on whether the KPIs are testable
1. Companies are encouraged to show how the KPI can be tested in RAN4
0. If throughput is not applicable or significant disadvantage is observed by using throughput, other test metrics are not precluded
2. FFS on whether the KPIs are testable 
2. Companies are encouraged to show how the KPI can be tested in RAN4




For CSI requirements for model inference performance testing throughput is agreed as the baseline metric. There is also an option of using intermediate KPIs used in RAN1 as evaluation metric for RAN4 requirements. It is not clear how intermediate KPI used in RAN1 for performance evaluation of AI/ML model like SGCS/ NMSE can be used for performance testing. For NMSE we need the ideal channel and predicted channel. For SGCS we need the Eigen vectors which are input to the encoder and re-constructed Eigen vectors from the output of the decoder.  
Observation #1:  SGCS, NMSE need data from UE processing chain – Eigen vectors, channel estimates, etc which are not typical output. 
Observation #2:  It is not clear how intermediate KPIs like SGCS, NMSE can used as metric in performance testing. 
Hence, we propose to deprioritize using intermediate KPIs – SGCS and NMSE as test metrics for RAN4 performance requirements since it is not feasible and practical. 
Proposal #1:  Deprioritize using intermediate KPIs – SGCS and NMSE as test metrics for RAN4 requirements since it is not practical and feasible. 

For Beam prediction requirements the following metrics were discussed:
	Issue 2-3: Beam prediction requirements/metrics/KPIs
Metrics to be studied for evaluation of beam management inference performance (RAN4 to decide which options are relevant and useful based on study):
0. Option 1: RSRP accuracy
0. Option 2: Beam prediction accuracy
1. Top-1 (%) : the percentage of “the Top-1 strongest beam is Top-1 predicted beam”
1. Top-K/1 (%) : the percentage of “the Top-1 strongest beam is one of the Top-K predicted beams”
1. Top-1/K (%) : the percentage of “the Top-1 predicted beam is one of the Top-K strongest beams”
0. Option 3: other options could be considered




For beam management inference performance RSRP accuracy and beam prediction accuracy are the potential metrics. We have two cases for beam prediction - on the UE side and on the NW side. In our understanding requirements for beam prediction will be UE side beam prediction, since this would come under RRM requirements, and we don’t typically have requirements for the NW side in this case.
Observation #3:  Requirements would be defined for UE side beam prediction, since RRM requirements are not defined for NW side.
As part of beam prediction, the best N beams index and/or the predicated RSRP are reported. If the predicted RSRP is reported, then it would also have the associated beam index. The test metric for beam prediction highly depends on the reported quantity, but the beam index would always be reported in our understanding. At a minimum we could have beam prediction accuracy based metric, and if RSRP is also reported, then predicted RSRP based test metric could also be considered for model inference performance. It further needs to be studied if beam prediction accuracy or RSRP accuracy is better suited for RAN4 requirements in case both are reported.
Observation #4:  At a minimum the beam index would be reported for beam prediction.
Observation #5:  It needs to be further studied if RSRP or beam prediction accuracy is a better test metric.

Hence, we propose to keep both RSRP accuracy and beam prediction accuracy as options for RAN4 requirements metric and we further study or decide based on RAN1 progress. The testing procedure would still need to be further discussed on how we determine predicted RSRP accuracy and beam prediction accuracy. 

Proposal #2:  Keep both RSRP accuracy and beam prediction accuracy as options for test metric for performance requirements in RAN4. 
Proposal #3:  RAN4 to further study and decide on the test metric and testing procedure for requirements.


3. Conclusion
In this paper, we provide our views on issues related to use cases for AI/ML. Our observations and proposals are captured below:
Observation #1:  SGCS, NMSE need data from UE processing chain – Eigen vectors, channel estimates, etc which are not typical output. 
Observation #2:  It is not clear how intermediate KPIs like SGCS, NMSE can used as metric in performance testing. 
Proposal #1:  Deprioritize using intermediate KPIs – SGCS and NMSE as test metrics for RAN4 requirements since it is not practical and feasible. 
Observation #3:  Requirements would be defined for UE side beam prediction, since RRM requirements are not defined for NW side.
Observation #4:  At a minimum the beam index would be reported for beam prediction.
Observation #5:  It needs to be further studied if RSRP or beam prediction accuracy is a better test metric.

Proposal #2:  Keep both RSRP accuracy and beam prediction accuracy as options for test metric for performance requirements in RAN4. 
Proposal #3:  RAN4 to further study and decide on the test metric and testing procedure for requirements.
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