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1	Introduction
The application of AI/ML techniques to NR air interface has been studied in Study Item “FS_NR_AIML_Air”. The SI is claimed to be completed in RAN #102 [1]. In this contribution, we provide our initial thoughts on testability issues for beam management.
2	Discussion
In RAN4#108bis, we made following agreements.
	In RAN4#108 it was agreed to have the following candidate metrics/KPIs for beam prediction:
1. RSRP accuracy
2. beam prediction accuracy :Top-1(%), Top-K(%)
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
4. combinations of above options
It was also agreed that overhead/latency reduction can be considered as a side condition
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 our thinking, the specification on requirements and tests for beam management, mainly revolves around three parts: data collection, inference and monitoring.
· Data collection
This part mainly includes the requirements on associated measurements and reporting. Legacy measurement performance requirements of L1-RSRP defined in TS38.133 could be considered as starting point. RAN4 can investigate the impact of measurement uncertainty in legacy L1-RSRP measurement requirements on the performance of AI/ML functionality. If enhancement is deemed to be necessary, new requirements on L1-RSRP measurements could be considered.
Latency requirements of data collection also needs to be specified. Typical latency requirement for beam management has been identified in RAN1 [2], shown as following.
	LCM purpose
	UE-side/NW-side models
	Data content
	Typical data size (per data sample)
	Typical latency requirement
	Notes

	Training
	UE-side, NW-side

	L1-RSRPs and/or beam-IDs

	See Note 1 for L1-RSRPs

	Relaxed

	


	Inference
	UE-side
	Beam prediction results

	Small (10s of bits)
	Time-critical
	RAN1 has agreed to consider L1 signalling for this reporting

	
	NW-side
	L1-RSRPs, and Beam-IDs if needed, for Set B
	See Note 1 for L1-RSRPs
	Time-critical
	

	Monitoring
	UE-side
	Event occurrence and/or calculated performance metrics (from UE to NW)
See Note 4
	Small (10s of bits)
	Near-real-time
	

	
	UE-side
	L1-RSRP(s) and/or beam-ID(s)
See Note 4
	Up to 10 bits, or up to 100 bits, or up to hundreds of bits.
See Note 1 for L1-RSRPs
	Near-real-time
	

	
	NW-side 
	L1-RSRP(s) and/or beam-ID(s)

See Note 4
	Up to 10 bits, or up to 100 bits, or up to hundreds of bits.
See Note 1 for L1-RSRPs
	Near-real-time
	



Detailed latency requirements could be discussed for each specific case depending on further progress in other WGs, e.g., size and pattern of set B, quantization granularity, signaling procedure, etc.
Proposal 1: Legacy measurement performance requirements of L1-RSRP could be considered as starting point for data collection of BM. New requirements could be considered if necessary, according to RAN1 conclusion.
· Inference
Regarding all the candidate metrics in the agreement, a critical testability issue is how to obtain the reference RSRP values of predicted beams in Set A to calculate the accuracy of model output. If TE provides the reference value (the availability needs confirmation from TE vendors), a concern is the discrepancy between the measurement method at DUT and the derivation method at TE, which may impact the accuracy performance of AI/ML model. If DUT provides the reference value, this would require DUT to measure predicted beams at target time instances during the test. There are some candidate methods, for example, configuring additional beam measurement resources for set A at target time instances in the test, or reproducing the test under the same conditions with replacing Set B with Set A for measurement. The solution should minimize changes to existing test procedure as much as possible. 
Another issue is how to specify RAN4 requirements of inference. Prediction behavior is new to RAN4, we could start with identifying the relationship between requirements and potential system performance benefits, as well as how much gain we expect AI/ML could and should bring.
Proposal 2: Suggest to discuss which entity can provide the reference value for evaluating inference performance and candidate solutions to obtain the value.
· Monitoring
In our thinking, the purpose of monitoring test shall include two aspects:
· verifying that the performance of AI/ML functionality in terms of certain metrics could be monitored through certain measurement or statistic information
· verifying that the LCM operations are properly performed within certain latency requirements.
The first aspect should be distinguished from verifying the inference performance in the test. In testing of inference, we can configure additional resources or utilize the knowledge from TE for verification. But for monitoring, we cannot use information that unable to be obtained in practical network for verification. Thus the feasibility of monitoring metrics needs to be considered in testability discussion. We think the candidate options listed in the TR, e.g., applicable condition or data distribution, could be taken as starting point.
The second aspect is similar to legacy requirements and tests for signaling characteristics defined in TS 38.133 and 38.533. This part could wait for more progress in other WGs on detailed procedure.
Proposal 3: Suggest to discuss feasible monitoring metrics in practical networks to verify that the performance of AI/ML model could be properly monitored.
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Conclusion
In this contribution, testability issues for beam management are discussed with following proposals:
Proposal 1: Legacy measurement performance requirements of L1-RSRP could be considered as starting point for data collection of BM. New requirements could be considered if necessary, according to RAN1 conclusion.
Proposal 2: Suggest to discuss which entity can provide the reference value for evaluating inference performance and candidate solutions to obtain the value.
Proposal 3: Suggest to discuss feasible monitoring metrics in practical networks to verify that the performance of AI/ML model could be properly monitored.
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