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1. Introduction
[bookmark: _Hlk162975464]During R18 AIML SI for NR air interface, there were three use cases: CSI feedback enhancement, Beam management, and Positioning accuracy enhancement. Each use case includes several sub use-cases as following:
· CSI feedback enhancement: 
· Spatial- frequency domain CSI compression using two-sided AIM model 
· Time domain CSI prediction using UE-side model.
· Beam management: 
· 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 historic measurement results of Set B of beams)
· Positioning accuracy enhancements: 
· Direct AI/ML positioning 
· AI/ML assisted positioning
The life cycle management (LCM) of AI/ML functionality is related to AI/ML operation, e.g., training, inference, monitoring, update, etc. To manage AI/ML operation, the network can indicate activation/deactivation/fallback/switching of AI/ML functionality via 3GPP signalling (e.g., RRC, MAC-CE, DCI). 
In this contribution, we discuss the functionality-based LCM for UE-sided model focusing on the beam management use case. 
2. Discussion 
Functionality Identification
To manage functionality(ies) in the network, RAN2 should identify the functionality control unit and discuss the signalling and procedures involved in exchanging and managing this functionality between the UE and the network. 
Functionality identification and Granularity of Functionality
In the case of the functionality-based LCM, the UE may conduct model-level LCM without identifying the model in the network. The UE may possess either a single AI/ML model or multiple models for its functionality. Given that each model identifies input and output that can be determined by individual sub-use cases, before executing at least one model, the UE must first determine which sub-use-case is supported or applicable. Therefore, functionality is regarded as sub-use case(s), and the minimum granularity of functionality for RAN2 signalling/procedure is a sub-use case. 
Proposal 1. Functionality is regarded as sub-use-case(s). The minimum granularity of functionality for RAN2 signalling/procedure is a sub-use-case.
Functionality can be reported during UE capability exchange procedure. The network can enquire about functionality capability. How to request the capability in the network requires further discussion. For example, the network can request capabilities on a per use case basis (e.g., beam management), and then the UE can inform the network of a sub-use-case basis (e.g., BM-case1 and BM-case2). 
Currently, the capabilities that can be included in UE capability information are static information. Likewise, RAN2 can assume that the UE informs of the static functionality capability, i.e., all supported functionalities. Based on this information, the network can set additional configuration for the specific functionality (e.g., additional condition for applicability related report). Otherwise, the network cannot set pre-configuration related to any functionality because it does not know the functionality supported by the UE.
Proposal 2. At least one sub-use-case is reported during UE capability exchange procedure. 
· FFS on how to enquire the capable functionality from the NW, e.g., what units can be requested by network
· To assume that UE informs of all the sub-use-cases it supports (static functionality capability)
After functionality identification, the UE can report updates on applicability of functionality(ies), which is referred to as applicability-related report in RAN2. During the applicability-related report procedure, the UE can dynamically notify at least one sub-use case based on a condition.
Proposal 3. At least one applicable sub-use-case (dynamic functionality capability) is reported during applicability related report procedure
Applicability related report
Condition for applicability related report
AIML operation may be applicable to specific scenarios, locations, configuration that may be relevant to the training environment or to ensuring AI/ML performance. Additional input is required from RAN1 for the specific condition triggering applicability-related report, but procedure discussion can proceed based on conditions that can be specified in RAN2. For example, in the case of beam management use cases, to guarantee the stable environment, the number of detected beams, changes in radio quality, and changes in input/output data distribution can be specified as conditions for the applicability-related report. Whatever the conditions, RAN2 can initiate discussions on procedures for updated (dynamic) applicability-related reports.
Proposal 4. Additional input is required from RAN1 for the specific condition triggering applicability related report, but procedure discussions can proceed from RAN2 perspective
Reactive/proactive report
According to TR for AI/ML air interface[1], there are two types of UE reporting when it comes to applicability-related report: Reactive reporting and Proactive reporting. To clarify the differences between the two reports, RAN2 needs to discuss scenarios in which both types of reporting are used.
Reactive reporting can be used when the network retrieve applicability for a specific functionality in timely manner. To this end, the UE may receive an LCM related action (e.g., activation, switching, etc) for a specific functionality (implicit action). Alternatively, the UE may receive an inquiry as to whether a specific functionality is applicable (explicit action). Then the UE can determine the applicability of the specific functionality and inform the applicability. Based on the information, the network can determine a functionality management related decision (e.g., deactivation, switch, fallback, etc for the specific functionality) for the specific functionality(ies). 
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<Example procedure for reactive reporting>
Proposal 5. Regarding Reactive reporting, to assume that the UE receives an action related to a specific functionality. Then UE informs NW of applicability of the specific functionality.
· FFS whether the action means an LCM related action e.g., activation (implicit action) or inquiry about the applicability for the specific functionality (explicit action)
· FFS when the condition is configured, e.g., whether the condition is preconfigured or is configured with the action
Proactive reporting can be used when the network monitors the applicability for all (configured) functionality. For this purpose, the network may pre-configure a condition related to applicability for functionalities. The UE may evaluate the availability of functionality and, if the applicability of at least one functionality has been changed, report the applicability for the changed functionality. Based on the information, the network can determine a functionality management related decision, e.g., deactivation, switch, fallback, etc, for the changed functionality.
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<Example procedure for proactive reporting>
Proposal 6. Regarding Proactive reporting, to assume that it is reported based on the pre-configured condition. The UE reports updated or changed applicability of any functionalities. 
How to manage UE internal condition?
[bookmark: _Hlk162975233][bookmark: _Hlk162978937][bookmark: _Hlk162975366][bookmark: _Hlk163043295]During R18 SI discussion in RAN2, some companies proposed that the UE’s internal condition such as memory, battery, and other hardware limitations can be condition for the applicability of functionality. Note that, in dual connectivity scenarios, the UE can request SCG deactivation due to factors such as battery or thermal issues. Detailed conditions have not been specified in spec, but UE can simply request SCG deactivation based on UE decisions. Similarly, without specifying UE's internal conditions, the UE can make general requests for model behavior based on UE decision. Therefore, we propose to discuss procedure regarding UE’s internal condition separately from the applicability related report. UAI can be utilized to inform the UE’s general request, e.g., suspension AI/ML operation depending on the UE’s internal condition.
Proposal 7. To discuss UE’s internal condition separately from applicability related report. Without specifying UE's internal conditions, UE can send a general AI/ML related request, e.g., suspension of AI/ML operation, based on UE decision
3. Conclusion
[bookmark: OLE_LINK5]Proposal 1. Functionality is regarded as sub-use-case(s). The minimum granularity of functionality for RAN2 signalling/procedure is a sub-use-case.
Proposal 2. At least one sub-use-case is reported during UE capability exchange procedure. 
· FFS on how to enquire the capable functionality from the NW, e.g., what units can be requested by network
· To assume that UE informs of all the sub-use-cases it supports (static functionality capability)
Proposal 3. At least one applicable sub-use-case (dynamic functionality capability) is reported during applicability related report procedure
Proposal 4. Additional input is required from RAN1 for the specific condition triggering applicability related report, but procedure discussions can proceed from RAN2 perspective
Proposal 5. Regarding Reactive reporting, to assume that the UE receives an action related to a specific functionality. Then UE informs NW of applicability of the specific functionality.
· FFS whether the action means an LCM related action e.g., activation (implicit action) or inquiry about the applicability for the specific functionality (explicit action)
· FFS when the condition is configured, e.g., whether the condition is preconfigured or is configured with the action
Proposal 6. Regarding Proactive reporting, to assume that it is reported based on the pre-configured condition. The UE reports updated or changed applicability of any functionalities. 
Proposal 7. To discuss UE’s internal condition separately from applicability related report. Without specifying UE's internal conditions, UE can send a general AI/ML-related request, e.g., suspension of AI/ML operation, based on UE decision
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