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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]The WID on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface [1] was discussed at the latest RAN2 meeting. There were the following agreements achieved:
Agreements
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.  
1. 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
In this contribution, we will focus on the functionality-based LCM for UE-sided model for Beam Management use case and share our opinions in RAN2.

2. Discussion
2.1 Sub procedures of LCM procedure
In the TR[2], there are the following aspects studied in LCM:
	4.2	Life Cycle Management
In this clause, the life cycle management (LCM) of AI/ML model (e.g., model training, model deployment, model inference, model monitoring, model updating) and AI/ML functionality are characterized.
The following aspects, including the definition of components (if needed) and necessity, are studied in LCM:
-	Data collection
-	Note: 	This also includes associated assistance information, if applicable.
-	Model training
-	Functionality/model identification 
-	Model delivery/transfer
-	Model inference operation
-	Functionality/model selection, activation, deactivation, switching, and fallback operation.
-	Including: Decision by the network (either network initiated or UE-initiated and requested to the network), decision by the UE (event-triggered as configured by the network, UE’s decision reported to the network, or UE-autonomous either with UE’s decision reported to the network or without it)
-	Functionality/model monitoring
-	Model update
-		UE capability
Note: 	Some aspects in the list may not have specification impact. 


Functionality fallback/switching are included in the TR. For functionality fallback, the functionality are deactivated/reconfigured(including removing). For functionality switching, the activated functionality are changed from the one to another functionality. From the RAN2’s view, we think that functionality fallback/switching can be implemented by functionality (re-)configuration/activation/deactivation. 
Therefore, it is unnecessary to define separate functionality fallback/switching procedures in RAN2.
Proposal 1. [bookmark: _Ref166245085]From the RAN2’s view, functionality fallback/switching can be achieved by functionality (re-)configuration/activation/deactivation. Thus RAN2 does not need to define separate functionality fallback/switching procedures. 
Functionality identification is used to identify an AI/ML functionality for the common understanding between the NW and the UE. Then the network can select functionality based on the functionality identification and configure/activate the selected functionality to the UE. The UE selects AI model for the configured functionality. The network may initiate the functionality monitoring. When needed, the network can reconfigure/deactivate the functionality, and optionally configure/activate another functionality. From the RAN2’s view, we think that functionality-based LCM for UE-sided model includes at least the following procedures: functionality identification, functionality selection, functionality (re-)configuration/activation/deactivation (except for data collection and model transfer/delivery).
Proposal 2. [bookmark: _Ref166245141]From the RAN2’s view, functionality-based LCM for UE-sided model includes at least the following procedures:
· functionality identification
· functionality selection
· functionality (re-)configuration/activation/deactivation
· functionality monitoring
2.2 Additional conditions
According to the TR [2], there may be some (additional) conditions associated to a supported functionality. 
	For AI/ML functionality identification and functionality-based LCM of UE-side models and/or UE-part of two-sided models, functionality refers to an AI/ML-enabled Feature/FG enabled by configuration(s), where configuration(s) is(are) supported based on conditions indicated by UE capability. Correspondingly, functionality-based LCM operates based on, at least, one configuration of AI/ML-enabled Feature/FG or specific configurations of an AI/ML-enabled Feature/FG. 
After functionality identification, necessity, mechanisms, for UE to report updates on applicable functionality(es) among functionality(es) are studied, where the applicable functionalities may be a subset of all functionalities. Applicable functionalities can be reported by the UE.
…
[bookmark: _Hlk162879466]How to handle the impact of UE’s internal conditions such as memory, battery, and other hardware limitations on functionality/model operations and AI/ML-enabled Feature is to be studied.  Note: it does not preclude any existing solutions.
…
4.2.3	Additional conditions
For an AI/ML-enabled feature/FG, additional conditions refer to any aspects that are assumed for the training of the model but are not a part of UE capability for the AI/ML-enabled feature/FG. It does not imply that additional conditions are necessarily specified. Additional conditions can be divided into two categories: NW-side additional conditions and UE-side additional conditions. Note: whether specification impact is needed is a separate discussion. 
For inference for UE-side models, to ensure consistency between training and inference regarding NW-side additional conditions (if identified), the following options can be taken as potential approaches (when feasible and necessary): 
-	Model identification to achieve alignment on the NW-side additional condition between NW-side and UE-side
-	Model training at NW and transfer to UE, where the model has been trained under the additional condition
-	Information and/or indication on NW-side additional conditions is provided to UE 
-	Consistency assisted by monitoring (by UE and/or NW, the performance of UE-side candidate models/functionalities to select a model/functionality)
-	Other approaches are not precluded
-	Note: 	the possibility that different approaches can achieve the same function is not denied


The (additional) conditions associated with functionality may include either UE-sided conditions or NW-sided conditions, or both. From one point of view, the (additional) conditions can be viewed as properties of the functionality. When the UE supports a functionality, the UE naturally acquires the (additional) conditions. Only when all the (additional) conditions are fulfilled, the functionality can be applicable or configurable. For NW-sided (additional) conditions, there need to be the corresponding network assistance information to determine whether NW-sided (additional) conditions are fulfilled or not. Similarly, for UE-sided (additional) conditions, there need to be the corresponding UE assistance information to determine whether UE-sided (additional) conditions are fulfilled or not. Only when both of UE-sided and NW-sided (additional) conditions are fulfilled, the functionality can be applicable. 
2.2.1 NW-sided additional conditions
For NW-sided (additional) conditions, one issue is that network assistance information, e.g., network deployment and beam pattern information, may be sensitive and operators do not want to expose the information. There may be two approaches:
· Approach 1: desensitize the network assistance information, the network sends the desensitized network assistance information to the UE, and the UE determines whether NW-sided (additional) conditions are fulfilled or not.
· Approach 2: not send the network assistance information, the network gets the NW-sided (additional) conditions from the UE and determines whether NW-sided (additional) conditions are fulfilled or not.
· 
	Agreement
From RAN1 perspective, for UE-sided model(s) developed (e.g., trained, updated) at UE side, following procedure is an example (noted as AI-Example1) of MI-Option1 for further study (including the feasibility/necessity)
· A: For data collection, NW signals the data collection related configuration(s) and it/their associated ID(s) 
· Associated IDs for each sub use case in relation with NW-sided additional conditions
· B: UE(s) collects the data corresponding to the associated ID(s)  
· C: AI/ML models are developed (e.g., trained, updated) at UE side based on the collected data corresponding to the associated ID(s). 
· D: UE reports information of its AI/ML models corresponding to associated IDs to the NW. Model ID is determined/assigned for each AI/ML model
· relationship between model ID(s) and the associated ID(s)
· How model ID(s) is determined/assigned, e.g., 
· Alt.1: NW assigns Model ID
· Alt.2: UE assigns/reports Model ID
· Alt.3: Associated ID(s) is assumed as model ID(s)
· “Model ID is determined/assigned for each AI/ML model” in D is not needed
· Alt.4: Model ID is determined by pre-defined rule(s) in the specification
· FFS: how to report
· Note: D is to facilitate AI/ML model inference
· Note: Step A/B/C and additional interaction of associated IDs between UE and NW can be considered as a different solution for resolving the consistency without model identification.


At the latest RAN1 meeting, RAN1 discussed the associated ID and there was no essential agreement yet. Actually associated ID is a kind of desensitized network assistance information and is categorized into the Approach 1. We think that Approach 2 may be a better approach since no network assistance information is required to transmit to the UE.
Proposal 3. To address the exposure issue of sensitive network assistance information, RAN2 to discuss how to determine whether NW-sided (additional) conditions are fulfilled. The following two approaches can be considered:
· Approach 1: desensitize the network assistance information, the network sends the desensitized network assistance information to the UE, and the UE determines whether NW-sided (additional) conditions are fulfilled or not.
· Approach 2: not send the network assistance information, the network gets the NW-sided (additional) conditions from the UE and determines whether NW-sided (additional) conditions are fulfilled or not.
[bookmark: _Ref166245243]
2.2.2 UE-sided additional conditions
For UE-sided model, the UE has the UE-sided (additional) conditions and UE assistance information. It is natural that the UE can determine whether UE-sided (additional) conditions are fulfilled or not. It is undesirable that the UE sends the UE-sided (additional) conditions and UE assistance information to the network. If UE-sided (additional) conditions are fulfilled, we think that the functionality can be regarded as applicable from the UE’s perspective.
Proposal 4. [bookmark: _Ref166245281]For UE-sided (additional) conditions, the UE determines whether UE-sided (additional) conditions are fulfilled or not. If UE-sided (additional) conditions are fulfilled, the functionality is regarded as applicable from the UE’s perspective.
2.3 LCM Signaling procedure
Based on the above discussion, we think that the following two alternatives for LCM procedure can be considered as the baseline. The two alternatives separately correspond to Approach 1 and Approach 2 in the Observation 1. 


Figure 1: LCM signaling procedure for Approach 1



Figure 2: LCM signaling procedure for Approach 2
Proposal 5. [bookmark: _Ref166245360]Consider the above procedures in Figure 1 or Figure 2 as the baseline of functionality-based LCM for the UE-sided model for Beam Management.

3. Conclusion
In the contribution, we have the following observations and proposals:
Sub procedures of LCM procedure
Proposal 1	From the RAN2’s view, functionality fallback/switching can be achieved by functionality (re-)configuration/activation/deactivation. Thus RAN2 does not need to define separate functionality fallback/switching procedures.
Proposal 2	From the RAN2’s view, functionality-based LCM for UE-sided model includes at least the following procedures:
· functionality identification
· functionality selection
· functionality (re-)configuration/activation/deactivation
· functionality monitoring

Additional conditions
Proposal 3	To address the exposure issue of sensitive network assistance information, RAN2 to discuss how to determine whether NW-sided (additional) conditions are fulfilled. The following two approaches can be considered:
· Approach 1: desensitize the network assistance information, the network sends the desensitized network assistance information to the UE, and the UE determines whether NW-sided (additional) conditions are fulfilled or not.
· Approach 2: not send the network assistance information, the network gets the NW-sided (additional) conditions from the UE and determines whether NW-sided (additional) conditions are fulfilled or not.
Proposal 4	For UE-sided (additional) conditions, the UE determines whether UE-sided (additional) conditions are fulfilled or not. If UE-sided (additional) conditions are fulfilled, the functionality is regarded as applicable from the UE’s perspective.
LCM Signaling procedure


Figure 1: LCM signaling procedure for Approach 1



Figure 2: LCM signaling procedure for Approach 2
Proposal 5	Consider the above procedures in Figure 1 or Figure 2 as the baseline of functionality-based LCM for the UE-sided model for Beam Management.
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