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1 Introduction
In this paper, we discuss issues related to the functionality-based LCM for AIML based beam management with UE-sided model.
2 Discussion
2.1 Management of UE-sided model
As captured in TR38.843, the management of a UE-sided model consists of (de)activation, selection, switching, and fallback. It has been raised by some companies in the last meeting that the operation of “selection”, “switching”, and “fallback” could be achieved by deactivating one model and activation another model. Thus, maybe eventually we only need to define “activation” and “deactivation” of UE-sided models. It is true from the perspective of UE behaviour, on the other hand, from signalling perspective there might be a difference, e.g., using one “fallback” indication instead of combination of “deactivation” and “activation” indications. For the signalling design we can leave the discussion to stage 3 details. 
[bookmark: _Toc166230309]From UE behaviour perspective, RAN2 confirms that UE-sided model/functionality selection/switching/fallback can be achieved by activation/deactivation. FFS the signalling impact.

Speaking of UE-sided model fallback, it is acknowledged that the efficacy of AIML models can fluctuate significantly due to various factors, including environmental conditions, specific scenarios, and UE hardware constraints like memory capacity. Therefore, to ensure the reliable operation of beam management in all environments/scenarios, it is deemed critical to have a default method in place for UE to fallback, which can be AIML based or non-AIML based that works in general. 
[bookmark: _Toc166230310]For AIML based BM with UE-sided model/functionality, a default method (AIML or non-AIML) should be always in place for UE to fallback upon.

2.1.1	Network decision and Network-initiated
In the last RAN2 meeting, it was agreed to support “network decision, network-initiated” scenario as a baseline for UE-sided model manangement. “UE autonomous, decision reported to the network”, “Network decision, UE-initiated” can be further considered, while “UE-autonomous, UE’s decision is not reported to the network” is excluded.
Agreements:
1	For UE-sided model, for the functionality management, the “network decision, network-initiated” AI/ML management is supported as a baseline.  The following can be considered further “UE autonomous, decision reported to the network”, “Network decision, UE-initiated” (i.e. proactive approach).  
2	“UE-autonomous, UE’s decision is not reported to the network” is not considered for Rel-19

In the beam management use case, “network” is gNB in the “network decision, network-initiated” scenario. In this case, it is upon gNB to make the management decision of UE-sided model (e.g., (de)activation, selection, switching, and fallback etc.) and sends the management decision to UE. Then, the next natural question RAN2 should discuss is if the management decision is sent to UE over DCI/MAC CE/RRC signalling. 
[bookmark: _Toc166230311]For AIML based BM with UE-sided model/functionality, RAN2 discusses if the management decision made by gNB (e.g., (de)activation, selection, switching, and fallback etc.) is sent to UE over DCI/MAC CE/RRC signalling.

Even if gNB wants to activate a UE-sided model, the UE may not follow the gNB instruction based on internal constraints such as available memory, processing capabilities, and energy consumption. For instance, a gNB might issue a command to activate an AIML functionality; however, the UE could decline if it lacks sufficient memory or processing power.
[bookmark: _Toc166230312]UE may refuse to comply the gNB decided selection/activation/switching considering other UE factors such as memory, energy consumption. 

On the other hand, the UE is generally expected to comply with gNB directives regarding UE-sided model deactivation/fallback. We currently identify no compelling rationale for a UE to resist instructions to deactivate or fallback from a given functionality. 
[bookmark: _Toc166230313]UE is expected to comply with gNB decided deactivation/fallback. 

From another aspect, if the UE-sided functionality management is decided by gNB, it doesn’t matter whether UE will comply the gNB decision (upon selection/activation/deactivation/fallback), UE shall always reply and inform gNB about the UE compliance to avoid any misalignment.
[bookmark: _Toc163159507][bookmark: _Toc166230314]RAN2 confirms that after receiving the management decision from gNB (e.g., activation/deactivation etc.), UE will always reply and inform gNB whether UE complies successfully.

2.1.2	UE decided vs. NW decided deactivation/fallback
Another point we would like to raise is that because using AIML method will probably consume more computing resources and power, and it is the UE-sided model/functionality we are talking about, thus in principle UE should be always able to trigger the deactivate/fallback a AIML model/functionality considering internal constraints such as available memory, processing capabilities, and energy consumption.
Regarding which entity makes the final deactivation/fallback decision, we see two alternatives:
· Alternative 1, UE-decided: UE could make the deactivation/fallback by itself and sends the decision to gNB. 
· Alternative 2, NW-decided: UE could send the deactivation/fallback preference to gNB, and it’s upon gNB to make the final decision. In this case, a reasonable gNB implementation is expected to follow the UE preference.

[bookmark: _Toc166230315]For deactivating/fallback one UE-sided model/functionality for AIML based BM, UE can always trigger it considering UE factors such as memory and energy consumption.
[bookmark: _Toc166230316]RAN2 discusses whether:
a. [bookmark: _Toc166230317]The UE triggered model/functionality deactivation/fallback is decided by UE as well, and the decision is sent to gNB (i.e., UE autonomous, decision reported to gNB), or
b. [bookmark: _Toc166230318]The UE triggered model/functionality deactivation/fallback is sent as UE preference to gNB, and the decision is made by gNB (i.e., UE initiated, gNB decision). gNB is expected to follow UE’s preference in this case.

No matter which alternative above is chosen by RAN2, the next question RAN2 could discuss is that whether L1/RRC signalling could be used for UE to send the deactivation/fallback preference/decision to gNB.
[bookmark: _Toc166230319]RAN2 further discusses if the deactivation/fallback decision/preference of UE-sided model management made by UE autonomously is reported to gNB over L1/RRC signalling.
[bookmark: _Toc162360674][bookmark: _Toc162365284][bookmark: _Toc162365312][bookmark: _Toc162365340][bookmark: _Toc162365368]
2.2	Inference Result Reporting
	RAN1#116bis
Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.
Agreement
For UE-sided model at least for BM Case-1, CSI-ReportConfig is used for the configuration of inference results reporting
· FFS on the details in the CSI-ReportConfig, at least considering:
· Alt 1: one CSI-ResourceConfigId is configured for Set B
· FFS: how UE can determine the information about set A
· Alt 2: one CSI-ResourceConfigId is configured for both Set A and Set B
· FFS: How to configure resource set(s) for Set A and Set B in CSI-ResourceConfig
· Alt 3: two CSI-ResourceConfigId s are configured for Set A and Set B separately
· Alt 4: one CSI-ResourceConfigId is configured for Set B, Set A is configured using separate resource set(s) other than that represented by CSI-ResourceConfigId 
· FFS: how to configure/indicate separate resource set(s) for Set A
· Note: separate CSI-ReportConfig for Set A and Set B are not precluded.
· Note: Not perform measurement for Set A and only perform measurement for Set B subject to the CSI-ReportConfig
· FFS on the association between Set A and Set B with or without additional IE
· Other necessary configuration are not precluded. 



In the last RAN1 meeting, it has been agreed to use CSI report framework for gNB to configure Set A and Set B beams, and for UE to report the spatial prediction result (AIML based BM case 1). 
From RAN2 point view, RAN2 can simply confirm that the L1 measurement framework will be used for configuring/reporting the inference result of the UE side AI/ML model for beam management use case.
[bookmark: _Toc166230320]RAN2 confirms the L1 measurement framework will be used for configuring/reporting the inference result of the UE side model/functionality for AIML based BM.

3	Conclusion

Based on the discussion above, we observe:
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Based on the discussion above, we propose:

Proposal 1	From UE behaviour perspective, RAN2 confirms that UE-sided model/functionality selection/switching/fallback can be achieved by activation/deactivation. FFS the signalling impact.
Proposal 2	For AIML based BM with UE-sided model/functionality, a default method (AIML or non-AIML) should be always in place for UE to fallback upon.
Proposal 3	For AIML based BM with UE-sided model/functionality, RAN2 discusses if the management decision made by gNB (e.g., (de)activation, selection, switching, and fallback etc.) is sent to UE over DCI/MAC CE/RRC signalling.
Proposal 4	UE may refuse to comply the gNB decided selection/activation/switching considering other UE factors such as memory, energy consumption.
Proposal 5	UE is expected to comply with gNB decided deactivation/fallback.
Proposal 6	RAN2 confirms that after receiving the management decision from gNB (e.g., activation/deactivation etc.), UE will always reply and inform gNB whether UE complies successfully.
Proposal 7	For deactivating/fallback one UE-sided model/functionality for AIML based BM, UE can always trigger it considering UE factors such as memory and energy consumption.
Proposal 8	RAN2 discusses whether:
a.	The UE triggered model/functionality deactivation/fallback is decided by UE as well, and the decision is sent to gNB (i.e., UE autonomous, decision reported to gNB), or
b.	The UE triggered model/functionality deactivation/fallback is sent as UE preference to gNB, and the decision is made by gNB (i.e., UE initiated, gNB decision). gNB is expected to follow UE’s preference in this case.
Proposal 9	RAN2 further discusses if the deactivation/fallback decision/preference of UE-sided model management made by UE autonomously is reported to gNB over L1/RRC signalling.
Proposal 10	RAN2 confirms the L1 measurement framework will be used for configuring/reporting the inference result of the UE side model/functionality for AIML based BM.
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