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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
At RAN #94, a new study on artificial intelligence/machine learning for NR air interface has been approved [1].  The SI consists of studying individual use cases as well as deriving a general framework for AI/ML [1,2].

Per [TR] summarizing RAN1 agreements, there have been two main models to introduce AI/ML in RAN features, namely functionality-based LCM and model-ID based Life Cycle Management schemes (LCM). 

In this contribution, we discuss how common procedures and signaling can be used for supporting both functionality and model ID based LCM.
2. Protocol design aspects 
In this contribution, we discuss the required procedures and signaling for functionality and model ID based LCMs. As discussed in our contribution R2-2311120 [3], there may exist significant similarities between functionality and model ID based LCM, in terms of procedures and signaling. This implies that common procedures and signaling can be used to support both functionality and model ID based LCMs. 
2.1	Common LCM aspects of functionality and model ID-based LCM 
In the RAN1#112 meeting [4], RAN1 made the following agreements for functionality and model ID-based LCM,
---------------------------
Agreement
For UE-side models and UE-part of two-sided models:
· For AI/ML functionality identification
· Reuse legacy 3GPP framework of Features as a starting point for discussion.
· UE indicates supported functionalities/functionality for a given sub-use-case.
· UE capability reporting is taken as starting point.
· In functionality-based LCM
· Network indicates activation/deactivation/fallback/switching of AI/ML functionality via 3GPP signaling (e.g., RRC, MAC-CE, DCI). 
· Models may not be identified at the Network, and UE may perform model-level LCM.
· Study whether and how much awareness/interaction NW should have about model-level LCM
Agreement
· AI/ML-enabled Feature refers to a Feature where AI/ML may be used. 
Agreement
· For functionality identification, there may be either one or more than one Functionalities defined within an AI/ML-enabled feature.
--------------------------------

In the RAN1#112bis-emeeting [5], RAN1 further made the following agreements for functionality-and model ID based LCM,
---------------------------------
Agreement
· 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.
· FFS: Signaling to support functionality-based LCM operations, e.g., to activate/deactivate/fallback/switch AI/ML functionalities
· FFS: Whether/how to address additional conditions (e.g., scenarios, sites, and datasets) to aid UE-side transparent model operations (without model identification) at the Functionality level
· FFS: Other aspects that may constitute Functionality
· FFS: which aspects should be specified as conditions of a Feature/FG available for functionality will be discussed in each sub-use-case agenda.
· For AI/ML model identification and model-ID-based LCM of UE-side models and/or UE-part of two-sided models:
· model-ID-based LCM operates based on identified models, where a model may be associated with specific configurations/conditions associated with UE capability of an AI/ML-enabled Feature/FG and additional conditions (e.g., scenarios, sites, and datasets) as determined/identified between UE-side and NW-side.
· FFS: Which aspects should be considered as additional conditions, and how to include them into model description information during model identification will be discussed in each sub-use-case agenda.
· FFS: Relationship between functionality and model, e.g., whether a model may be identified referring to functionality(s).
· FFS: relationship between functionality-based LCM and model-ID-based LCM
· Note: Applicability of functionality-based LCM and model-ID-based LCM is a separate discussion.

Agreement
· Study necessity, mechanisms, after functionality identification, for UE to report updates on applicable functionality(es) among [configured/identified] functionality(es), where the applicable functionalities may be a subset of all [configured/identified] functionalities.
· Study necessity, mechanisms, after model identification, for UE to report updates on applicable UE part/UE-side model(s), where the applicable models may be a subset of all identified models.
-----------------------------------

Based on the above RAN1 agreements in RAN1#112 and RAN1#112bis meeting, both functionality and model ID based LCM involve 
· UE capability signaling: Indication of envelope configuration (e.g., AI/ML-enabled feature Feature/FG or supported models)  
· Applicability indication: Indication of additional conditions to identify applicable functionality or indication of supported model availability.   

Observation 1: Both functionality and model ID-based LCM involve 
· UE capability signaling: Indication of envelope configuration (e.g., AI/ML-enabled feature Feature/FG or supported models)  
· Applicability indication: Indication of additional conditions to identify applicable functionality or indication of supported model availability.   

The UE capability signaling may indicate the envelope configuration indicating AI/ML-enabled features/FGs or supported models to NG-RAN. The envelope configurations can represent the possible supported configurations (including AI/ML-enable features and models) at the UE. Based on the envelope configuration, the NG-RAN may determine:
· Functionality/model configuration, or 
· Retrieve additional conditions for determining functionality or model applicability (signaling to request additional conditions can be discussed separately)

Observation 2: Based on the envelope configuration, the NG-RAN may determine:
· Functionality/model configuration, or 
· Retrieve additional conditions for determining functionality or model applicability (signaling to request additional conditions can be discussed separately)

While in the first case, the NG-RAN may determine configuration without determining the applicable functionality or model, the configured functionality or models cannot be activated immediately. This is a new UE behavior where UE can accept a configuration that cannot be activated immediately after the configuration. In the latter case, before the configuration, the NG-RAN first determines the applicable functionality or models. This enables NG-RAN to activate configured functions or models together/ immediately after configuration. Irrespective of the sequence of procedures, the following procedures should be supported,
· Envelope configuration to indicate supported functionalities or models
· Determining applicable functionalities or models [among supported/configured]
· Determining configuration [among supported/applicable]
· Activation of configured functionalities or models.

Proposal 1: The following procedures are to be supported for functionality and model ID-based LCM:
· Determining supported functionalities or model: based on the envelope configuration indicating AI/ML-enabled features/FGs or supported models.
· Determining applicable functionalities or models: indication of the subset of supported/configured functionalities that can be configured/activated. The UE may further update the applicable functionalities that can be configured/activated, for example, once the required models are delivered/transferred.
· Determining configuration: the NG-RAN configures a subset of identified supported/applicable functionalities or models at the UE.
· Activation of configured functionalities or models: the network can activate, deactivate, or switch among indicated applicable/configured functionalities.  

NOTE 1: It is left to the normative phase whether the above steps are necessarily performed in the listed order. 
NOTE 2: Whether support functionality identification and applicable functionality indication can be performed together or separately may be further discussed during the normative phase. 

Based on the discussions in R2-2311120 [3] and procedures described in the proposal 1. The figure 1 can be considered as the baseline signaling for both functionality and model ID based LCMs. 

                   
Figure 1: baseline signaling for functionality and model ID based LCMs

Proposal 2: Consider baseline signaling in Figure 1 for both functionality and model ID based LCMs.
3. Conclusion
Observation 1: Both functionality and model ID-based LCM involve: 
· UE capability signaling: Indication of envelope configuration (e.g., AI/ML-enabled feature Feature/FG or supported models)  
· Applicability indication: Indication of additional conditions to identify applicable functionality or indication of supported model availability.   

Observation 2: Based on the envelope configuration, the NG-RAN may determine:
· Functionality/model configuration, or 
· Retrieve additional conditions for determining functionality or model applicability (signaling to request additional conditions can be discussed separately)

Proposal 1: The following procedures are to be supported for functionality and model ID-based LCM:
· Determining supported functionalities or model: based on the envelope configuration indicating AI/ML-enabled features/FGs or supported models.
· Determining applicable functionalities or models: indication of the subset of supported/configured functionalities that can be configured/activated. The UE may further update the applicable functionalities that can be configured/activated, for example, once the required models are delivered/transferred.
· Determining configuration: the NG-RAN configures a subset of identified supported/applicable functionalities or models at the UE.
· Activation of configured functionalities or models: the network can activate, deactivate, or switch among indicated applicable/configured functionalities.  

NOTE 1: It is left to the normative phase whether the above steps are necessarily performed in the listed order. 
NOTE 2: Whether support functionality identification and applicable functionality indication can be performed together or separately may be further discussed during the normative phase. 

Proposal 2: Consider baseline signaling in Figure 1 for both functionality and model ID based LCMs.
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