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Introduction
We present our view on the scope of AI/ML work item in this contribution.
Discussion
Beam Prediction Testability Discussion
There are two cases captured in 38.843 for beam prediction of DL Tx beam use case:
· BM-Case1: Spatial-domain Downlink beam prediction for Set A of beams based on measurement results of Set B of beams
· BM-Case2: Temporal Downlink beam prediction for Set A of beams based on the historic measurement results of Set B of beams
The prediction for set A includes:
· Alt.1: Tx and/or Rx Beam ID(s) and/or the predicted L1-RSRP of the N predicted DL Tx and/or Rx beams 
-	e.g., N predicted beams can be the Top-N predicted beams
· Alt.2: Tx and/or Rx Beam ID(s) of the N predicted DL Tx and/or Rx beams and other information
-	e.g., N predicted beams can be the Top-N predicted beams
· Alt.3: Tx and/or Rx Beam angle(s) and/or the predicted L1-RSRP of the N predicted DL Tx and/or Rx beams
-	e.g., N predicted beams can be the Top-N predicted beams
We start with BM-Case 1. To verify the accuracy of the L1-RSRP prediction, sufficient randomness and variation in time and spatial domain of L1-RSRP of Set B and Set A beams has to be configured in the test and emulated by the test equipment. In addition, spatial domain prediction relies on sufficient number of observed beams (in Set B) from different (peak direction) AoAs on UE’s sphere coverage to learn the spatial domain characteristics and statistics to infer correlation between Set B and Set A in order to predict Set A from Set B. Note that beamwidth is one of the important observed characteristics to infer the correlation between beams, and therefore the test configurations have to capture beam patterns representing the Tx antenna gain w.r.t. AoDs.
Observation 1: An effective test case for beam prediction use case BM-Case1 requires the following:
· Sufficient randomness and variation in time and spatial domain of L1-RSRP has to be emulated in the test
· Enough number of Tx beams in Set B and Set A from different (peak direction) AoAs with different beam patterns on UE’s sphere coverage has to be emulated in the test
Observation 2: RAN4 L1-RSRP and other measurement test configurations support only:
· Deterministic power configuration on each AoA
· Tx beams up to 2 AoAs
From observation 1 and 2, we can understand the gap between RAN4 latest test setup support and the requirements for implementing an effective BM-Case 1 test. The randomness and variation in time and spatial domain of L1-RSRP is typically from the propagation channel, which models pathloss/channel as the function of (1) AoD of the Tx beam (2) AoA of the Rx beam (3) fading on each path, and UE movement, either line movement or rotation. 
Observation 3: The following conditions contribute to randomness and variation in time and spatial domain of L1-RSRP
· Propagation conditions as a function of (1) AoD of the Tx beam (2) AoA of the Rx beam (3) fading condition
· Tx beamforming gain on the AoDs in the propagation conditions
· UE movement
To capture the randomness of L1-RSRP in the BM-Case 1 verification procedure, we propose to have CDL channel, which models AoD, AoA and fading conditions, as the starting point for testability study of BM-Case 1. The line movement of UE can be captured in the fading condition, but the potential changes of AoA in UE’s own reference coordinates are based on UE rotation. We can use the antenna configurations in TR 38.901 clause 7.3 to design the beam peak directions and patterns for the beams in Set B and Set A. Based on the above observations and discussions, we have the following proposal:
Proposal 1: Based on the agreements in TR 38.843 on beam prediction quoted above, we propose to study the test feasibility for beam prediction from the following perspectives:
· How to model the randomness and variation in time and spatial domain of L1-RSRP by the propagation conditions and the Tx beamforming gain on the AoDs considered in the propagation conditions
· The verification procedures to confirm that the power level probability distributions on different AoAs aligns with the probability distributions derived from the configured propagation conditions and Tx beamforming gain
· The number of beams and their coverage in spatial domain in Set B and Set A required to test beam prediction performance
We propose the following setup as the starting point for the feasibility studies
· Consider CDL channel to model the randomness in the propagation conditions so that AoD, AoA and fading can be captured
· Consider the antenna configuration from TR 38.901 clause 7.3 to design the beam peak directions, derive the corresponding beam patterns and determine the Tx beamforming gain on the concerned AoDs in the propagation conditions
· Consider to define verification procedures to ensure that the power level probability distributions on different AoAs aligns with the probability distributions derived from the configured propagation conditions and Tx beamforming gain
· Consider emulate UE rotation in the verification procedure to model the AoA changes from UE perspective.
RAN4 requirement should define for the AI/ML model trained by a proper set of data that aligns with the test setup, i.e., the configurations, such as beams in Set B and Set A, gNB antenna physical characteristics, for training data generation should align with the configurations during the RAN4 test, and the existence of proper signaling based on RAN1/2 network signaling design is a side condition to apply the requirement. Moreover, size and composition of Set B and Set A have impact on the accuracy of beam prediction, and therefore should be taken into account when defining the requirement.
Proposal 2: The following issues should be considered when defining the beam prediction accuracy requirements
· Consistency between training and testing data (from the perspectives of beams in Set B and Set A, physical characteristics of gNB antenna etc.) should be guaranteed by signaling conveyed to UE.
· The impact of size and composition of Set B and Set A on accuracy requirement.

Conclusion
Observation 1: An effective test case for beam prediction use case BM-Case1 requires the following:
· Sufficient randomness and variation in time and spatial domain of L1-RSRP has to be emulated in the test
· Enough number of Tx beams in Set B and Set A from different (peak direction) AoAs with different beam patterns on UE’s sphere coverage has to be emulated in the test
Observation 2: RAN4 L1-RSRP and other measurement test configurations support only:
· Deterministic power configuration on each AoA
· Tx beams up to 2 AoAs
Observation 3: The following conditions contribute to randomness and variation in time and spatial domain of L1-RSRP
· Propagation conditions as a function of (1) AoD of the Tx beam (2) AoA of the Rx beam (3) fading condition
· Tx beamforming gain on the AoDs in the propagation conditions
· UE movement
Proposal 1: Based on the agreements in TR 38.843 on beam prediction quoted above, we propose to study the test feasibility for beam prediction from the following perspectives:
· How to model the randomness and variation in time and spatial domain of L1-RSRP by the propagation conditions and the Tx beamforming gain on the AoDs considered in the propagation conditions
· The verification procedures to confirm that the power level probability distributions on different AoAs aligns with the probability distributions derived from the configured propagation conditions and Tx beamforming gain
· The number of beams and their coverage in spatial domain in Set B and Set A required to test beam prediction performance
We propose the following setup as the starting point for the feasibility studies
· Consider CDL channel to model the randomness in the propagation conditions so that AoD, AoA and fading can be captured
· Consider the antenna configuration from TR 38.901 clause 7.3 to design the beam peak directions, derive the corresponding beam patterns and determine the Tx beamforming gain on the concerned AoDs in the propagation conditions
· Consider to define TE verification procedures to ensure that the power level probability distributions on different AoAs aligns with the probability distributions derived from the configured propagation conditions and Tx beamforming gain
· Consider emulating UE rotation in the beam prediction test to model the AoA changes from UE perspective.
 Proposal 2: The following issues should be considered when defining the beam prediction accuracy requirements
· Consistency between training and testing data (from the perspectives of beams in Set B and Set A, physical characteristics of gNB antenna etc.) should be guaranteed by signaling conveyed to UE.
· The impact of size and composition of Set B and Set A on accuracy requirement.


