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[bookmark: _Ref129681832]In RAN2#125bis meeting, we have the following agreements for the UE capability, the applicable functionality, and the functionality management [1]. In this paper, we will further discuss the details for these three accepts based on the agreements.
	Agreements for supported functionality
1.	Which AI/ML-enabled Features/FGs and functionalities are supported should be standardized. The details wait for RAN1’s progress.   “supported” means that the UE is capable of supporting the functionality and doesn’t mean neccesarily that the UE has the model available.  FFS what functionality refers to.  
2.	Supported AI/ML-enabled Features/FGs and supported functionalities are included in UE capability.
Agreements for positioning and beam management 
1	Support proactive reporting of UE-sided applicable functionality, e.g., the UE reports its applicable AI/ML functionalities via UAI message/LPP message. 
2	Support reactive reporting of UE-sided applicable functionality.  The NW configures AI/ML functionalities via RRC/LPP message.  FFS what the configuration contains. FFS how to report applicable functionality and what is applicable functionality 
3	FFS how the two approaches will be specified and whether we can combine them into one procedure.    FFS how to report applicable functionality, what is applicable functionality, how the UE determines which function is applicable or not (if it is needed)
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



 
Discussion
Discussion on FFSes from RAN2#125bis
Discussion on "FFS what functionality refers to"
In beam management case, the gNB needs to know the supported functionality information as well as the applicable functionality information from the UE before configuring the UE to do the measurements for prediction, since these two terminologies have different meaning.
· Supported functionality indicates the UE capability of supporting
· Applicable functionality indicates the applicability of the supported functionality
Before discussing the supported functionality/applicable functionality reporting, we would like to discuss the granularity of the functionality for beam management case. If the AI/ML model for beam management can generalize well, we think the supported/applicable functionality can be per use case. In the beam management use case, there are a variety of Set A and Set B combinations, and the capability for the Spatial-domain and Temporal-domain prediction are also different. Considering the UE capability limitation, e.g., on memory storage and processing resource, it is not easy to have a generalized functionality for beam management use cases. We think a functionality can be associated with a set of (or a group of) Set A/Set B combination(s) for BM-Case1 or BM-Case2. 
Observation 1: A functionality for Beam management use case can be associated with one Set A/Set B combination or a group of Set A/Set B combinations for BM-Case1 or BM-Case2.

When the gNB wants to use the AI/ML model to help with the beam management, the gNB first checks the supported functionality via the UE capability transfer procedure. By reusing the legacy mechanism, the UE reports the supported functionality based on the gNB enquiry. To reduce the signaling overhead, the supported functionality in the UECapabilityInformation can be associated with a group of Set A/Set B combination(s). Following are two examples for clarification in the UE Capability reporting.
· supported functionality 1: functionality for BM-Case1 with the 4-to-X beam prediction, in which X can be 8, 16, or 32. As an example, one sub-functionality can be for BM-Case1 with the 4-to-8 beam prediction.
· supported functionality 2: functionality for BM-Case2 with the X-to-Y beam prediction, the combination of (X, Y) can be (4, 8), (8, 16), or (16, 32). As an example, one sub-functionality can be for BM-Case2 with the 4-to-8 beam prediction.

Proposal 1: For UE-side model for beam management, it is proposed RAN2 to agree that the supported functionality reported in the UE capability can be associated with a group of Set A and Set B combinations for BM-Case1 or BM-Case2. 

Discussion on "FFS what the configuration contains" and "FFS how to report applicable functionality and what is applicable functionality"
Based on the supported functionality information, the gNB can enquire the applicable functionality to determine whether a functionality can be used. Proactive reporting and reactive reporting can be two possible ways for applicable functionality reporting, but each has pros and cons.
	
	Pros
	Cons

	Proactive reporting
	gNB can have the applicable functionality information on the UE side whenever the information updates.
	gNB may not be interested in the updated applicable functionality information, which causes signaling overhead.

	Reactive reporting
	Applicable functionality reporting only happens when the gNB requires, which reduces signaling overhead.
	Introduce delay for the functionality deployment/update.
NW may require the functionality which is not applicable on the UE side.



Using the current UAI procedure, the gNB configures the UE with what to report in the UAI message, as shown in Figure 1. The UE will report the indicated information when being configured and upon change. In our understanding, the current UAI mechanism can be a combination of proactive reporting and reactive reporting.


Figure 1. Legacy UAI reporting procedure
Observation 2: In current UAI mechanism, The UE will report the information indicated by the gNB when being configured to do so and upon change of this information, which can be seen as a combination of proactive reporting and reactive reporting.

If the gNB is interested with one or more functionality and want to check whether they are applicable, gNB can configure the UE to report these certain functionalities (could be all the supported functionalities or some of them at UE side). Then the UE can report the applicability information for the indicated functionality/functionalities when needed (i.e., information changes). In this case, there will be a common procedure covering both proactive and reactive reporting. Regarding the granularity of applicable functionality reporting, we are open to discuss it, e.g. it can be at functionality level, or finer level like set A and set B combination, or others.
Proposal 2: It is proposed RAN2 to agree that after the UE capability reporting, gNB can configure the UE to report all supported functionalities or some of them via DL RRC message, and then the UE can use UAI to report applicable functionalities.
Proposal 3: It is proposed RAN2 to discuss finer granularity of applicable functionality reporting, e.g. a set A and set B combination or a group of combinations.

Discussion on "how the UE determines which function is applicable or not (if it is needed)"
For applicability of functionalities at UE side, we think it may be impacted by UE-side additional conditions and NW-side additional conditions.
For UE-side additional conditions, since they are about UE internally conditions, we think it can be left to UE implementation, i.e. how UE-side additional conditions impact the applicability of functionalities is left to UE implementation, and it can be transparent to NW. There is no need to directly exchange UE-side additional conditions between UE and NW.
For NW-side additional conditions, RAN1 made the following agreements in RAN1#126bis meeting. Details can be found below:
	Agreement
Further study, for the consistency of NW-side additional condition across training and inference for UE-sided model for BM-Case 1 and BM Case 2, where the NW-side additional condition may at least impact UE assumption on beams of Set A/Set B:
· Opt1: Based on associated ID (Referring to AI 9.1.3.3)
· FFS on what can be assumed by UE with the same associated ID across training and inference
· FFS on how associated ID is introduced, e.g., within CSI framework, or outside of CSI framework
· Opt 2: Performance monitoring based
· FFS details  
· Other options are not precluded. 



Based on RAN1 discussion, the UE may need the associated ID to determine the NW-side additional condition to do training and inference, thus determine the applicable functionality based on the NW-side additional condition. However, how NW-side additional condition will impact the UE behavior is still not clear, RAN2 can wait for RAN1 progress.
Observation 3: For applicability of functionalities at UE side, it may be impacted by UE-side additional conditions and NW-side additional conditions.
Proposal 4: It is proposed RAN2 to agree that the UE considers UE-side additional conditions when determining functionality applicability, and there is no need to directly exchange UE-side additional conditions between UE and NW.
Proposal 5: It is proposed RAN2 to agree that how NW-side additional conditions impact applicability of the functionality can wait for more RAN1 progress.

Functionality management for UE-sided model for beam management
RAN2#125bis made the following agreement:
For UE-sided model, for the functionality management, the “network decision, network-initiated” AI/ML management is supported as a baseline.

In TR 38.843, it mentions:
	Management instruction: Information needed to ensure proper inference operation. This information may include selection/(de)activation/switching of AI/ML models or AI/ML functionalities, fallback to non-AI/ML operation, etc.



Based on the monitoring and management procedure, the gNB can make functionality control decision. The management instruction can use RRC signalling, because RRC signalling is secure, flexible, and easy to extend. Secondly, for the operations, we think at least configuration, de-configuration (fallback) can be supported for now, and the necessity of other operations can be discussed.
Proposal 6: It is proposed RAN2 to agree on using RRC signalling for management instruction.
Proposal 7: For management instruction, it is proposed RAN2 to agree that configuration, de-configuration (i.e. fallback) are supported.

For beam management use case, RAN2 did not exclude the “Network decision, UE-initiated” and “UE-initiate/decision and reported to the network” AI/ML management mechanisms.
For "Network decision, UE-initiated" approach our views are as below:
· RAN2 has agreed to let UE report applicable functionality to NW, we think it is similar to "UE-initiated" way, and then NW can make decision according to the applicable functionality info
· In this case, we think this approach has been covered by previous RAN2 agreements

For "UE-initiate/decision and reported to the network", our views are as below:
· Once the UE has decided on the applicable functionalities, the UE may decide to use/apply them (or one of them) as soon as possible, then it may need UE decision. In this case, NW may need to provide some proper conditions at UE side
· Compared with "network decision, network-initiated", we would like to understand benefits of "UE-initiate/decision and reported to the network". It may be related to latency, but this requires further discussion, and we may also involve RAN1/RAN4 on this aspect

Observation 4: For "Network decision, UE-initiated" approach, we think it has been covered by RAN2 agreement on UE reporting of applicable functionality.
Observation 5: For "UE-initiate/decision and reported to the network", the necessity and benefits over "network decision, network-initiated" is unclear for now.

Proposal 8: For beam management use case, it is proposed RAN2 to discuss the necessity and benefits of "UE-initiate/decision and reported to the network".

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this contribution, our observations and proposals are summarized as follows:
For application functionality reporting
Observation 1: A functionality for Beam management use case can be associated with one Set A/Set B combination or a group of Set A/Set B combinations for BM-Case1 or BM-Case2.
Observation 2: In current UAI mechanism, The UE will report the information indicated by the gNB when being configured to do so and upon change of this information, which can be seen as a combination of proactive reporting and reactive reporting.
Observation 3: For applicability of functionalities at UE side, it may be impacted by UE-side additional conditions and NW-side additional conditions.

Proposal 1: For UE-side model for beam management, it is proposed RAN2 to agree that the supported functionality reported in the UE capability can be associated with a group of Set A and Set B combinations for BM-Case1 or BM-Case2. 
Proposal 2: It is proposed RAN2 to agree that after the UE capability reporting, gNB can configure the UE to report all supported functionalities or some of them via DL RRC message, and then the UE can use UAI to report applicable functionalities.
Proposal 3: It is proposed RAN2 to discuss finer granularity of applicable functionality reporting, e.g. a set A and set B combination or a group of combinations.
Proposal 4: It is proposed RAN2 to agree that the UE considers UE-side additional conditions when determining functionality applicability, and there is no need to directly exchange UE-side additional conditions between UE and NW.
Proposal 5: It is proposed RAN2 to agree that how NW-side additional conditions impact applicability of the functionality can wait for more RAN1 progress.

For functionality management
Observation 4: For "Network decision, UE-initiated" approach, we think it has been covered by RAN2 agreement on UE reporting of applicable functionality.
Observation 5: For "UE-initiate/decision and reported to the network", the necessity and benefits over "network decision, network-initiated" is unclear for now.

Proposal 6: It is proposed RAN2 to agree on using RRC signalling for management instruction.
Proposal 7: For management instruction, it is proposed RAN2 to agree that configuration, de-configuration (i.e. fallback) are supported.
Proposal 8: For beam management use case, it is proposed RAN2 to discuss the necessity and benefits of "UE-initiate/decision and reported to the network".
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