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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
While for model ID-based LCM, meta information can contain relevant additional information. The representation of additional conditions for functionality-based LCM can be complex. In this paper, we argue for the introduction of additional condition identifiers to 
· Reduce the representation of the additional information, and 
· Allow model developed for new additional conditions (e.g., new scenarios, new configuration, etc.)

We further discuss meta info usage and its content in the paper. 
2. Need for additional condition identifier 
While both RAN1/RAN2 have agreed on the need for additional condition indication for functionality and model ID-based LCM, the additional conditions are not properly defined. In our understanding, additional conditions represent a list of conditions under which a model is developed. Therefore, when the model is in use, these conditions should be known to the entity managing the model. 

Observation 1: While both RAN1/RAN2 have agreed on the need for additional condition indication for functionality and model ID-based LCM, the additional conditions are not properly defined.

In RAN2#119bis, RAN2 introduces meta information for model management and control. Meta information for a model can contain additional conditions under which models are applicable. However, such discussions did not happen for the functionality-based LCM. While additional conditions are required for model management, we believe defining all the conditions for which a model can be trained in the standard is quite restricting and cumbersome. As defined by RAN1 additional conditions can be different scenarios, zones, and datasets. In standard, listing combinations of scenarios, zones, and datasets can be significantly controversial. Furthermore, representing the complete list of conditions for which models are trained can cause significant Uu overhead. In our understanding, identifiers can be used for representing additional conditions under which models have been trained. This not only helps reduce the standardization effort to define additional conditions but also allows new conditions to be added without standardization.     

Observation 2: While additional conditions are required for functionality management, defining in the standard all the conditions under which functionality can be applicable is quite restricting and cumbersome.

Observation 3: The use of identifiers for additional condition representation not only helps reduce the standardization effort in defining them but also allows new additional conditions to be added, making it future proof. 

Proposal 1: Identifiers should be used to represent additional conditions, under which a functionality is applicable.


3. Use of meta info and required contents
In RAN2#119bis meeting [2], RAN2 made the following agreements:
Þ     R2 assumes that from Management or Control point of view mainly some meta info about a model may need to be known, details FFS.
3.1.  Use of meta info for model identification and model management procedures
In our understanding, some information may be required for model identification, some information may be required for model inference (i.e., input/output of the model), and some other information may be required for model management and control purposes. 
· Model-identification, such as an ID, and
· Model inference information, such as model input/output, etc.  
· Model management and control purpose, such as applicable conditions, etc.

Observation 4: The following information may be relevant for a model
· Model identification information, such as an ID, and
· Model inference information, such as model input/output, etc.  
· Model management and control information, such as applicable conditions, etc.

3.1.1. Use of meta info for model identification procedures 
During the initial model identification procedure, i.e., when an identifier (ID) is not assigned to the model, some relevant information can be provided such that the network can understand the usage of the model and provide an identifier for subsequent usage. The relevant information can be provided in the meta information. 

Observation 5: During the initial model identification procedure, i.e., when an identifier (ID) is not assigned to the model, some relevant information can be provided in the meta information. They can be reused during the subsequent operations (for model management and control) after the model ID is assigned.

Proposal 2: For the model ID assignment procedure, meta information (or metadata) can be used for the initial model identification procedure. Once a model ID is assigned, the meta information is assumed to be known at the NG-RAN and at the UE.

Meta info should contain information for the initial model identification, and model management and control purposes. For example, meta info should contain information about model functionalities, i.e., for which feature/feature group/functionality model is applicable. Similarly, it should contain information on the applicability of the model, e.g., scenarios, configurations, sites, etc. where the model is applicable. It should also contain information on expected performance to facilitate model selection at the NG-RAN. 

Proposal 3: The meta info of the model should contain the following information for initial model identification (when an ID is not assigned to the new/updated model), and control and management purposes 
· Model ID, if optionally assigned
· Model feature/feature group 
· Additional conditions or additional condition identifiers (e.g., scenarios, zones, etc.)
· Expected model performance/model performance indicator (for model selection/switching during configuration when multiple models with varying performance are available)
4. Conclusion 
Observation 1: While both RAN1/RAN2 have agreed on the need for additional condition indication for functionality and model ID-based LCM, the additional conditions are not properly defined.
   
Observation 2: While additional conditions are required for functionality management, defining in the standard all the conditions under which functionality can be applicable is quite restricting and cumbersome.

Proposal 1: Identifiers should be used for representing additional conditions, under which a functionality is applicable.

Observation 3: The use of identifiers for additional condition representation only helps reduce the standardization effort in defining them but also allows new additional conditions to be added without standardization, making it future-proof. 

Observation 4: The following information may be relevant for a model
· Model identification information, such as an ID, and
· Model inference information, such as model input/output, etc.  
· Model management and control information, such as applicable conditions, etc.

Observation 5: During the initial model identification procedure, i.e., when an identifier (ID) is not assigned to the model, some relevant information can be provided in the meta information. They can be reused during the subsequent operations (for model management and control) after the model ID is assigned.

Proposal 2: For the model ID assignment procedure, meta information (or metadata) can be used for the initial model identification procedure. Once a model ID is assigned, the meta information is assumed to be known at the NG-RAN and at the UE.

Proposal 3: The meta info of the model should contain the following information for initial model identification, and control and management purposes 
· Model ID, if optionally assigned
· Model feature/feature group (i.e., feature/feature group for which model is applicable)
· Additional conditions or additional condition identifiers (e.g., scenarios, zones, etc.)
· Expected model performance/model performance indicator (for model selection/switching during configuration when multiple models with varying performance are available)
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6. ANNEX
In the RAN1#112bis-emeeting [1], 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.
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