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Introduction
In RAN#109 e-meeting, agreements [1] have been achieved about sub use cases for beam management.
	Agreement
For AI/ML-based beam management, support BM-Case1 and BM-Case2 for characterization and baseline performance evaluations
· BM-Case1: Spatial-domain DL beam prediction for Set A of beams based on measurement results of Set B of beams
· BM-Case2: Temporal DL beam prediction for Set A of beams based on the historic measurement results of Set B of beams
· FFS: details of BM-Case1 and BM-Case2
· FFS: other sub use cases
Note: For BM-Case1 and BM-Case2, Beams in Set A and Set B can be in the same Frequency Range.


This contribution presents our views on AI/ML for spatial-domain DL beam prediction and the potential specification impacts.
Sub use case 
[bookmark: _Hlk111203293]As discussion in RAN#109 e-meeting, the spatial-domain DL beam prediction is one of the agreed sub use cases. Since supporting mTRPs scenario is one of R16/R17 features, it is intuitive to extend the spatial-domain DL beam prediction to mTRPs scenario as well.
[bookmark: _Hlk111203252]In mTRPs scenario, it’s assumed that UE has the capability to receive two DL beams from two TRPs. The two DL beams transmitted for different directions simultaneously will improve the robustness of DL transmission. Two cases are considered for the spatial-domain DL beam prediction in mTRPs scenario as following figures show. 
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Figure 1-A spatial-domain DL beam prediction for mTRPs scenario (Case A)
Because of the spatial consistencies between UE and multiple TRPs, the measurement results from one TRP can be used to predict the optimal beam pair for the other TRP. In above figure, the TRP1 configures the subset of RSs for beam management, UE measures the L1-RSRPs for TRP1 and input them to the AI/ML model to predict the optimal beam pair for TRP2. If the blockage happens between TRP1 and UE, the traffic can be rapidly switched to TRP2 with the optimal beam pair predicted by the AI/ML model. In this case, the robustness and the latency of DL transmission will be improved which are the key QoS for URLLC traffic.
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		Figure 1-B spatial-domain DL beam prediction for mTRPs scenario (Case B)
[bookmark: _Hlk109924428]In above figure, each TRP configures the subset of RSs for beam management, UE measures the L1-RSRPs for each TRP and input them to the AI/ML model. With one AI/ML model, the optimal beam pairs for both TRPs are predicted simultaneously. Compared with the prediction for each TRP with AI/ML model respectively, lower latency and power consumption of the optimal beam selection will be achieved.
Proposal 1: Study spatial-domain DL beam prediction for mTRPs scenario.
· Both NW-side model and UE-side model should be studied.
Potential specification impact
For the spatial-domain DL beam prediction on AI/ML model, the potential specification impacts depend on NW-side model or UE-side model.
For the NW-side model, when AI/ML model predicts the optimal DL beam pair, AI/ML model needs to know the information about RX beam pattern. Such information is known to UE but transparent to NW. During the training and inference of the AI/ML model, the L1-RSRPs will be measured and reported to NW as the input of the model. However, current beam management reporting (non-group-based report and group-based report) does not include any RX beam information.
Proposal 2: For the NW-side model, study the following potential specification impacts for spatial- domain DL beam prediction
· Signaling to carry information about RX beam pattern.
· Beam measurement reporting (non-group-based and group-cased) including RX beam information.
For the UE-side model, AI/ML model needs to know the information about the TX beam pattern. And such information is known to NW but transparent to UE. When UE measures the L1-RSRPs on RSs, UE does not know the mapping information between RSs and TX beams, but such information is necessary for the training and inference of the UE-side model. During the inference phase, only subset of RSs is required, and the information of subset of RSs is transparent to NW. So, UE needs to inform NW about subset of RSs for its configuration.
Proposal 3: For the UE-side model, study the following potential specification impacts for spatial- domain DL beam prediction
· Signaling to carry information about TX beam pattern.
· Signaling to inform UE about the mapping of RSs and TX beams.
· Signaling to inform NW about the subset of RSs.
Conclusion
In this contribution, we present our views on sub use cases of AI/ML beam management. For the discussion, we have the following proposals.
[bookmark: _Hlk109924242]Proposal 1: Study spatial-domain DL beam prediction for mTRPs scenario.
· Both NW-side model and UE-side mode should be studied.
Proposal 2: For the NW-side model, study the following potential specification impacts for spatial- domain DL beam prediction
· Signaling to carry information about RX beam pattern.
· Beam measurement reporting (non-group-based and group-cased) including RX beam information.
Proposal 3: For the UE-side model, study the following potential specification impacts for spatial- domain DL beam prediction
· Signaling to carry information about TX beam pattern.
· Signaling to inform UE about the mapping of RSs and TX beams.
· Signaling to inform NW about the subset of RSs.
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