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1 Introduction
In the past RAN2 meeting, the following agreements have been made regarding the usage of Model ID.
	Model ID can be used to identify model or models for the following LCM purposes:
model selection/activation/deactivation/switching (or identification, if that will be supported as a separate step).
[bookmark: OLE_LINK183][bookmark: OLE_LINK184](e.g. for so called “model ID based LCM”)
If model transfer/delivery is supported, model ID can be used for model transfer/delivery LCM purpose. 
How to achieve globality of the Model ID is FFS. 
Initial discussion in RAN2: the following global unique model ID definition directions can be considered as a starting point:
Direction1: Pre-defined/hard-coded global unique model ID 
Direction3: Assigned global unique model ID via specific ID management node.
Note: Other global unique model ID definition is not precluded.
Model ID structure, if any, is FFS

AIML algorithm for a certain use case may be tailored towards and applicable to certain scenarios/location/configuration/deployment etc. AIML algorithm may be updated, e.g. by model change (these are observations): 
RAN2 assumes that for UE-side AIML, the UE may inform the RAN about applicability conditions of AIML algorithm(s) available to the UE, to support RAN control (e.g. activation/deactivation/switching). 
The procedure for UE reporting of AIML applicability conditions is FFS. 




2 Discussion
	RAN1 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.




In the current RAN1 discussion, both functionality and model ID based LCM are considered for UE side model or UE part of two-sided model. In general, we think either ‘functionality’ or ‘AI/ML model’ on the UE side is supposed to be identified to facilitate LCM with the assistance from NW, which means that ‘functionality-based LCM’ and ‘model-ID-based LCM’ have the same purpose, but different management granularities that one operates on ‘functionality’ and the other operates on ‘model’.
[bookmark: _Toc146804908]For UE-side or UE part of two-sided models, functionality identification and model identification procedures are discussed for UE and NW to align and identify available functionalities or AIML models. 

For such different management granularity, there can be three alternatives to apply the LCM, functionality-based LCM only, model-ID-based LCM only and joint functionality-based and model-ID-based LCM, which can facilitate different kinds of AI/ML models applications as explained below.

· Alt.1: Apply functionality-based LCM only
With this approach, the manageable unit is ‘functionality’, which refers to an AI/ML-enabled Feature/FG enabled by configuration(s), and the configuration(s) is(are) supported based on conditions indicated by UE capability.
As illustrated in Figure 1, in each functionality, e.g., Functionality A, there are a set of configuration parameters and a set of application conditions for the supported AI/ML-based approaches. During functionality identification procedure, UE would report such information to NW for management.
[image: ]
[bookmark: _Ref134634902]Figure 1 Only functionality-based LCM

With this LCM, the deployed AI/ML models used for inference at UE is unseen by NW, since it could not be necessary for NW to know the deployed and current used models. NW can provide the assistance information to active applicable functionality according to the configurations provided during identification procedure, and UE can select the model by itself. In this sense, the proprietary information of the models can be well protected. This approach is benefit for the single-side model, especially the model from local training.
[bookmark: _Toc146804909]Functionality-based LCM can well protect the deployed models’ proprietary for UE to automatically select model for current use, which is benefitial for the single-sided UE model without model transfer from NW.

· Alt.2: Apply model-ID-based LCM only
In this case, the manageable unit is ‘model’, either logical or physical model, whose description and application conditions are reported during model identification.
As illustrated in Figure 2, in each model, e.g., Model 1, there are corresponding descriptions, configurations and applicable conditions for the deployed AI/ML models. During model identification procedure, UE would report such information to NW for management.
[image: ]
[bookmark: _Ref134634978]Figure 2 only model-ID-based LCM
With this LCM, the deployed AI/ML models used for inference at UE is visible by NW, and NW can provide the assistance information and operate the model directly. NW can select the model for activation, monitoring and de-activation. In this sense, the models’ information is well disclosed. This approach is beneficial for the two-side model and the single-side model with model transfer from NW.
[bookmark: _Toc146804910]Model-ID-based LCM can facilitate NW to directly operate the UE-sided and UE-part model, which is beneficial for the two-side model and single-side UE model with model transfer from NW.

· Alt.3: Jointly apply functionality-based and model-ID-based LCM
In this case, the manageable unit is ‘model groups’, identified by a ‘functionality’, whose descriptions, configurations and application conditions are indicated in a hierarchical way, i.e., some in functionality identification and others are in individual model identification.
As illustrated in Figure 3, in each model, e.g., Model 1, there are corresponding descriptions, configurations and applicable conditions for the deployed AI/ML models. During model identification procedure, UE would report such information to NW for management. 
[image: ]
[bookmark: _Ref134635000]Figure 3 Joint functionality-model-ID-based LCM: models grouped by functionality

With this LCM, the deployed AI/ML models used for inference at UE is visible by NW, and NW can provide the assistance information and operate the model directly as the same as Alt.2. The different thing is the information to collect and signaling to operate the model is less. NW can select a group of models within a functionality for monitoring for example. This approach is beneficial for the two-side model and multiple models.
[bookmark: _Toc146804911]Joint functionality-based and model-ID-based LCM can facilitate NW to flexible signaling designs if there are multiple models with grouping, which is beneficial for the two-sided models and single-side model with model transfer from NW.

No matter which alternative of above is supported at the end, in our understanding, from UE point of view, the identifier used for UE side or UE part of two-sided model LCM needs to be locally unique, meaning it can be used to identify a functionality or a model without ambiguity. 
[bookmark: _Toc146804912]For UE side model or UE part of two-sided model, RAN2 assumes that the identifier (e.g., functionality/model ID) used for functionality-based LCM or model-based LCM is at least locally unique within the same UE. “Global unique” may not be required in this case. 

To well manage the models/functionalities for both identification methods, it is suggested to have a unified identifier design. We suggest a hierarchical model ID design as illustrated in Table 1 as an example, whose columns mean the functionalities and the rows mean the potential multiple models within each functionality. 
[bookmark: _Ref134633358]Table 1 Using a hierarchical model ID to identify AI/ML models/functionalities
	
	AI/ML functionalities

	
	Functionality A
	Functionality B
	Functionality C
	…

	AI/ML models
	Model A-1
	Model B-1
	Model C-1
	…

	
	Model A-2
	Model B-2
	Model C-2
	…

	
	…
	…
	…
	…



For the ‘Functionality identification’ procedure, the column index is indicated, and if ‘Model identification’ is needed, the full two-level/hierarchical identification can be used. Thus, the introduction of hierarchical Model ID can be well used to identify and algin the models between two sides if needed.
[bookmark: _Toc146804913]For UE side model or UE part of two-sided model, RAN2 considers a hierarchical Model ID design that also contains information about model functionality. 


3	Conclusion

Based on the discussion above, we observe:
Observation 1	For UE-side or UE part of two-sided models, functionality identification and model identification procedures are discussed for UE and NW to align and identify available functionalities or AIML models.
Observation 2	Functionality-based LCM can well protect the deployed models’ proprietary for UE to automatically select model for current use, which is benefitial for the single-sided UE model without model transfer from NW.
Observation 3	Model-ID-based LCM can facilitate NW to directly operate the UE-sided and UE-part model, which is beneficial for the two-side model and single-side UE model with model transfer from NW.
Observation 4	Joint functionality-based and model-ID-based LCM can facilitate NW to flexible signaling designs if there are multiple models with grouping, which is beneficial for the two-sided models and single-side model with model transfer from NW.


Based on the discussion above, we propose:
Proposal 1	For UE side model or UE part of two-sided model, RAN2 assumes that the identifier (e.g., functionality/model ID) used for functionality-based LCM or model-based LCM is at least locally unique within the same UE. “Global unique” may not be required in this case.
Proposal 2	For UE side model or UE part of two-sided model, RAN2 considers a hierarchical Model ID design that also contains information about model functionality.

4	Reference
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