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1 Introduction
In RAN4#108bis meeting, discussion on use case for AI is widely discussed, in this contribution, we will discuss the test metrics for CSI, beam management and positioning.
2 Discussion
2.1 Metrics for CSI reporting
In last meeting, it’s agreed that:
	Issue 2-1: Metrics/KPIs for CSI requirements/tests
· Proposals
· Option 1: Throughput/relative throughput
· Option 2: SGCS, NMSE
· Option 3: CSI prediction accuracy
Agreement:

· For Metrics/KPIs for CSI requirements/tests, use Option 1 as baseline
· For Option 3, further discuss the feasibility to define the CSI prediction accuracy in the WI phase.
· FFS for monitoring metrics




For model monitoring, it’s also reasonable to verify some intermediate result about CSI prediction/compression performance. For option 1, throughput/relative throughput may not be only impacted by CSI accuracy. There are many factors that can contribute to the throughput performance. 

Proposal 1: For model monitoring for CSI requirement, intermediate results, e.g. SGCS, NMSE, can be considered as metric/KPI.
2.2 Metrics for Beam management
	Issue 2-2: Metrics/KPIs for Beam prediction requirements/tests

· Proposals
· Option 1: further downselect one/more of the above
· Option 2: document all the above in the TR as possible metrics
· Option 3: add other metrics?
Agreement: 
· Use option 2 as baseline to prepare TP.



In last meeting, it’s agreed that option 2 as baseline to prepare TP. We would like to confirm that the test metric will includes both beam prediction accuracy and RSRP prediction accuracy. The difference between beam prediction and RSRP prediction is as below:

· Beam prediction accuracy metric– evaluate the beam index difference or RSRP difference between predicted Top-1/K beam and Genie-aided Top-1/K beam.
· RSRP prediction accuracy metric– evaluate RSRP difference between predicted RSRP and ideal RSRP of the same beam
Beam prediction accuracy focus about the beam index difference or RSRP difference due to possible beam mismatch. It means that RSRP difference may come from different beams. the difference comes from the beam mismatch. If the predicted beam is 
RSRP prediction accuracy focus about the RSRP difference for the same beam. RSRP prediction accuracy is more similar as legacy RSRP measurement accuracy definition.
Both beam prediction accuracy and RSRP prediction accuracy metric are important. Beam prediction accuracy can guarantee that Top-1/K beam is predicted with high possibility. L1-RSRP will provide link quality information. RSRP prediction accuracy will make sure that RSRP prediction is accurate enough to make decision in many scenarios. For example, for L1/L2 mobility, NW will need L1-RSRP value to make decision for HO. Besides, in BFD or CBD, L1-RSRP/L1-SINR value will help to check whether Qin and Qout threshold is satisfied or not. 
Proposal 2: RAN4 needs to define test metric for both beam prediction accuracy and RSRP prediction accuracy.
In the following, we will discuss the metrics for RSRP prediction accuracy and beam prediction accuracy respectively.
RSRP prediction accuracy metric is defined in RAN1 TR:
	For AI/ML models, which provide L1-RSRP as the model output, the accuracy of predicted L1-RSRP is to be evaluated. Companies optionally report average (absolute value)/CDF of the predicted L1-RSRP difference, where the predicted L1-RSRP difference is defined as the difference between the predicted L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the same beam.




Suppose the predicted Top-1 beam is beam 1, RSRP delta defined in RAN1 is:
RSRP delta = Predicted L1-RSRP of beam 1 - Ideal L1-RSRP of beam 1
From RAN1 simulation baseline, ideal L1-RSRP refers to measured L1-RSRP. The ideal measurement is defined in 38.864:
	Note: ideal measurements are assumed
· Beams could be measured regardless of their SNR.
· No measurement error.
· Measured in a single-time instance (within a channel-coherence time interval).
· No quantization for the L1-RSRP measurements.
· No constraint on UCI payload overhead for full report of the L1-RSRP measurements of Set B for NW-side models are assumed.


It clearly defined in TR that ideal measurement will not include any measurement error. Therefore, here, ideal value is similar as ground-truth concept in RAN4, which didn’t include any error.
Proposal 3: For L1-RSRP prediction accuracy, ideal L1-RSRP is ground-truth value without any measurement error.
In RAN1, the test metrics for beam prediction accuracy can be classified into two types:
Type 1: Based on RSRP difference between predicted Top-1 beam and Genie Top-1 beam
-	Average L1-RSRP difference of Top-1 predicted beam:
-	The difference between the ideal L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the Top-1 genie-aided beam
-	CDF of L1-RSRP difference for Top-1 predicted beam
-  Beam prediction accuracy (%) with 1dB margin for Top-1 beam
-	The beam prediction accuracy (%) with 1dB margin is the percentage of the Top-1 predicted beam "whose ideal L1-RSRP is within 1dB of the ideal L1-RSRP of the Top-1 genie-aided beam" 
Type 2: Based on beam index difference between predicted Top-1/K beam and Genie Top-1/K beam 

-	Top-1 (%): the percentage of "the Top-1 genie-aided beam is Top-1 predicted beam"
-	Top-K/1 (%): the percentage of "the Top-1 genie-aided beam is one of the Top-K predicted beams"
-	Top-1/K (%) (Optional): the percentage of "the Top-1 predicted beam is one of the Top-K genie-aided beams"
-	Where K >1 and values can be reported
As shown above, the beam prediction accuracy can be evaluated in terms of RSRP difference or beam index difference. RAN4 needs to discuss whether to test both beam index based or RSRP based metric or only choose one type to test.
in current SI stage, we suggest that all the metrics list in TR will be candidate option. In WI, RAN4 can down-select the metrics.
Proposal 4: For beam prediction, both beam index based or RSRP based metric will be included in SI stage.
2.3 Metrics for positioning requirements
In last meeting, it’s agreed that:
	Issue 2-3: Metrics/KPIs for positioning requirements/tests
· Proposals
· Option 1: ground truth vs. reported location
· Option 2: CIR/PDP, channel estimation accuracy
· Option 3: ToA, RSTD and RSRP, and RSRPP
· Option 4: others (e.g., intermediate KPIs, LoS/NLoS)/combinations of the above
Agreement: 
· Prepare TP to capture the agreed options for metrics in the previous meetings




Based the knowledge of the legacy positioning method, Option 3 and Option 4 is more feasible and preferable by us. However, the final metrics and KPIs shall be under RAN1’s discussion in WI stage. Therefore, we can propose that: 

Proposal 5:  All these options for Metrics/KPIs for positioning requirements/tests agreed in the previous RAN4 meeting can be included in TP. The downs election on them can be happened upon further RAN1’s conclusion during WI stage.
3 Conclusion
In this contribution, we provide the following proposals:
Proposal 1: For model monitoring for CSI requirement, intermediate results, e.g. SGCS, NMSE, can be considered as metric/KPI.
Proposal 2: RAN4 needs to define test metric for both beam prediction accuracy and RSRP prediction accuracy.
Proposal 3: For L1-RSRP prediction accuracy, ideal L1-RSRP is ground-truth value without any measurement error.
Proposal 4: For beam prediction, both beam index based or RSRP based metric will be included in SI stage.
Proposal 5:  All these options for Metrics/KPIs for positioning requirements/tests agreed in the previous RAN4 meeting can be included in TP. The downs election on them can be happened upon further RAN1’s conclusion during WI stage.
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