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1	Introduction
In this contribution, we are going to discuss the following issues from last meeting.
· Issue 2-1: Metrics/KPIs for Beam prediction requirements/tests.
· Issue 2-3: setA and setB consistency
· Issue 2-5: Test environment
2	Discussion
2.1 Issue 2-1: Metrics/KPIs for Beam prediction requirements/tests
	Issue 2-1: Metrics/KPIs for Beam Management requirements/tests
Agreement:
Companies are invited to provide inputs/proposals to refine the definition of RSRP accuracy 
Hold on the discussions for concrete test metrics until RAN1 had conclusions on the schemes.



We think the discussion on the definition of RSRP accuracy should be separated for UE-side model and NW-side model. Considering RAN4 mainly focus on UE-side test, we just provide our initial thoughts for UE-side model in following. We could come back for NW-side model if NW-side test would be considered.
· For UE-side model, based on progress in RAN1, UE shall report predicted beam ID and corresponding RSRP values to gNB. Based on our understanding, gNB directly decides the best beam based on reported results from UE is more intuitive. If so, there can be four cases as following:
· Case 1: The Top-1 predicted beam is not within the Top-M actual beams
· Case 2: The Top-1 predicted beam is within the Top-M actual beam, but not the Top-1 actual beam, and the Top-1 actual beam is not within the Top-K predicted beams reported to gNB
· Case 3: The Top-1 predicted beam is within the Top-M actual beam, but not the Top-1 actual beam, and the Top-1 actual beam is within the Top-K predicted beams reported to gNB
· Case 4: The Top-1 predicted beam is the Top-1 actual beam
Case 1 is the worst, thus it is necessary to ensure beam prediction accuracy, especially Top-1(%) and Top-1/K(%), to at least avoid the worst case. For case 2 and 3, what affect the overall performance is the difference between the RSRP of the actual best beam and the RSRP of the predicted best beam. Thus, adopting this difference as the definition of RSRP accuracy metric is more sensible from system perspective. But this may either require DUT to do measurement for all setA beams (if taking measured L1-RSRP) or require TE to have a full knowledge on quality of all setA beams (if taking ideal L1-RSRP). To ease the test, adopting the difference between the predicted RSRP and actual RSRP of Top-1 predicted beam could also be considered. Theoretically, the more accurate the RSRP prediction, the more likely we are to pick the best beam.
In addition, we notice that a similar discussion has also been organized in RAN2 (question 2.2.1-1 in section 2.3. It also touches the definition of prediction accuracy) [1].
Proposal 1: Suggest to consider the difference between the L1-RSRP of Top-1 predicted beam and the L1-RSRP of the Top-1 actual beam as the definition of RSRP accuracy and further discuss potential test burden with this definition.
2.2 Issue 2-3: setA and setB consistency
	Issue 2-3: set A and set B consistency
· Issues raised:
· Option 1: Consistency(spatial) between set A and set B should be ensured in the test(and in the real deployment
· Option 2: Consistency between set A and set B should be taken as a side condition for the requirements
· FFS how to define the level of consistency 
· Option 3: RAN4 should consider the size and composition of set B and set A for the prediction accuracy
· Option 4: other issues/proposals related to consistency
· Recommended WF
· To be discussed



Based on the WID (RP-240774), consistency related discussion is led by RAN1. 
	[RP-240774]
· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:
· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)
· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)
· Specify necessary signalling/mechanism(s) to facilitate LCM operations specific to the Beam Management use cases, if any
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE 
NOTE: Strive for common framework design to support both BM-Case1 and BM-Case2


Some discussion has been organized in past RAN1 meetings around the possible methods and detailed UE assumptions, but no agreement has been achieved so far. So we think it is better to hold on the discussion until RAN1 has sufficient progress on this topic.
Proposal 2: Hold on the discussion on setA and setB consistency until RAN1 has sufficient progress on this.
2.3 Issue 2-5: Test environment
This issue has been extensively discussed in last meeting. There are many aspects related to the test environment, the critical part is how to emulate multiple beams and corresponding measurements with current settings. 
In our understanding, different beams mean that radio signal would be shaped to different directions when transmitted. This directed signal would pass multiple paths and arrive at receiver’s panel with a set of various conditions, e.g., different arrival directions, different power levels, etc. Thus, the possibility of reflecting the effect of diverse Tx beams on receiver side through identifying a set of propagation conditions in channel model could be discussed in RAN4. The method proposed in R4-2404215 [2] could be considered as a starting point for discussion. Note that, the effect may also relate to the Rx beam selection method of receiver (e.g., fixed Rx beam, or best Rx beam, or random Rx beam, or others). RAN4 may need to discuss whether to consider a common assumption on Rx beam selection in the test.
[image: ]
Figure 1 Illustration of the effect on receiver side with different Tx beams
If current settings are deemed to be insufficient or infeasible for AI-based beam management, it would be necessary to pursuit the inputs from OTA testing perspective. Introducing a separate study objective into Rel-19 SI on NR FR2 OTA testing enhancement could be considered.
Proposal 3: RAN4 to study the possibility of reflecting the effect of diverse Tx beams on receiver side through identifying a set of propagation conditions in channel model.
Proposal 4: RAN4 to discuss whether to introduce the testing feasibility and possible methodology for AI/ML beam management into Rel-19 study item on NR FR2 OTA testing enhancement.
Conclusion
In this contribution, testability and interoperability issues for beam management are discussed with following proposals:
Proposal 1: Suggest to consider the difference between the L1-RSRP of Top-1 predicted beam and the L1-RSRP of the Top-1 actual beam as the definition of RSRP accuracy and further discuss potential test burden with this definition.

Proposal 2: Hold on the discussion on setA and setB consistency until RAN1 has sufficient progress on this.

Proposal 3: RAN4 to study the possibility of reflecting the effect of diverse Tx beams on receiver side through identifying a set of propagation conditions in channel model.

Proposal 4: RAN4 to discuss whether to introduce the testing feasibility and possible methodology for AI/ML beam management into Rel-19 study item on NR FR2 OTA testing enhancement.
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