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1. Introduction

In the latest TR 38.843, RAN2 tends to capture something on model identification and metadata, but how model identification works is still unclear from RAN2 perspective [1]:

7.3.1.1
Model Identification and Metadata

According to the functional framework in Figure 4.4-1, for a model-ID-based LCM, a model ID can be used within functions (e.g., Inference, Model Storage, Model Training) and for different data/information/instruction flows to identify an AI/ML model or a set of AI/ML models. For example, a model ID could eventually be associated to the selection/(de)activation/switching of a model or linked to the “Model Transfer/Delivery” information.

RAN2 assumes that a model ID is globally unique, e.g., allowing for proper model training, model validation, and model testing procedures.

Note: Details of model training, validation and testing are out of RAN2 scope.

Additionally, to manage or control AI/ML models some metadata about them may be needed. In this regard, and similar to what is captured in clause 4.2, from a RAN2 perspective, it is assumed that this meta information could come, for example, in the form of a model ID. 

Editor’s note (RAN2): RAN2 might still need to address details on how model identification is achieved. 

Editor’s note (RAN2): It is still FFS in RAN2 how to define (or eventually achieve) uniqueness of model IDs.

Editor’s note (RAN2): It is still FFS in RAN2 which other metadata can be used to control or manage AI/ML models (e.g., whether to include vendor information, applicable conditions of models, model performance indicators, etc...).

In this contribution, we try to further clarify how model identification works and the relationship between model identification and metadata.
2. Discussion 
For model identification, the terminology definition is given by RAN1 like the followings [2]:

Working Assumption 
	Terminology
	Description

	Model identification
	A process/method of identifying an AI/ML model for the common understanding between the NW and the UE

Note: The process/method of model identification may or may not be applicable.

Note: Information regarding the AI/ML model may be shared during model identification.


Based on above terminology definition, we understand the key task of model identification is to achieve common understanding between the NW and the UE on specific model(s). From UE perspective, the common understanding means the unpredictable network behavior can be avoided for these models with model identification; while from network perspective, network can control the UE sided model from system performance point of view to avoid the performance degradation due to unpredictable UE behavior on UE sided model.
Observation 1: Common understanding between NW and UE during model identification procedure is helpful to avoid the system performance degradation due to the unpredictable AI behavior from the other side.
It seems that both UE and NW side have the requirement to trigger a model identification procedure and RAN1 further clarified model identification categories in the following agreements [3]:
Agreement
For model identification of UE-side or UE-part of two-sided models, categorize model identification types as follows, and further study relevant aspects, necessity, and specification impact (if any).

· Type A: Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling

· The model may be assigned with a model ID during the model identification, which may be referred/used in over-the-air signaling after model identification. 

· FFS: Spec impact to other WGs
· Type B: Model is identified via over-the-air signaling, 

· Type B1: 
· Model identification initiated by the UE, and NW assists the remaining steps (if any) of the model identification

· the model may be assigned with a model ID during the model identification
· FFS: details of steps

· Type B2: 
· Model identification initiated by the NW, and UE responds (if applicable) for the remaining steps (if any) of the model identification

· the model may be assigned with a model ID during the model identification
· FFS: details of steps

· Note: The support and applicability of each model identification Type is a separate discussion. This study does not imply that model identification is necessary.
Observation 2: Both UE and NW can trigger the model identification procedure.
For UE triggered model identification, i.e. UE to NW, we understand there are three scenarios:
Scenarios 1: UE has deployed UE sided AI/ML model(s) via pre-configuration procedure and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the pre-configured UE sided model via UE triggered model identification procedure.
Scenarios 2: UE has downloaded UE sided AI/ML model(s) from UE sided OTT server and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the newly downloaded UE sided model via UE triggered model identification procedure.
Scenarios 3: UE has downloaded UE sided AI/ML model(s) via 3GPP visible signaling and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the historically downloaded UE sided model via UE triggered model identification procedure.
We understand Scenario1 and Scenario2 is straightforward, people may argue why model identification procedure is still needed for Scenario3 in which UE downloaded UE sided AI/ML model(s) via 3GPP visible signaling. In logic, NW already knows the model metadata if the UE sided model is transferred from NW to UE, but given that UE may move to a new cell due to mobility and the new cell may not always have the latest UE context to know which type of model has been transferred to UE side, e.g. during idle mobility, in this case,  UE triggered model identification procedure may be still needed to achieve the common understanding between UE and NW on specific model(s).
Observation 3: Even if the UE sided model is acquired from the NW via 3GPP visible signaling, UE triggered model identification may still be applied.
RAN1 also clarified that model identification procedure is applied to UE-side or UE-part of two-sided models, based on above, we propose:
Proposal 1: For UE triggered model identification of UE-side or UE-part of two-sided models, the following three scenarios can be further considered:

Scenarios 1: UE has deployed UE sided AI/ML model(s) via pre-configuration procedure and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the pre-configured UE sided model via UE triggered model identification procedure.

Scenarios 2: UE has downloaded UE sided AI/ML model(s) from UE sided OTT server and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the newly downloaded UE sided model via UE triggered model identification procedure.

Scenarios 3: UE has downloaded UE sided AI/ML model(s) via 3GPP visible signaling and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the historically downloaded UE sided model via UE triggered model identification procedure.

For NW triggered model identification, we understand based on RAN1 agreements above, this category is also only applied to UE-side or UE-part of two-sided models. The key difference between UE triggered and NW triggered model identification procedure is that UE will receive explicit signaling to trigger the model identification reporting for NW triggered model identification case. Apart from this, somehow, we can harmonize the two model identification categories as much as possible.
Proposal 2: For NW triggered model identification of UE-side or UE-part of two-sided models, UE model identification reporting will be triggered by explicit NW signaling. And the details of explicit NW signaling can be addressed during normative work.

For model identification Type A defined by RAN1, it’s still unclear whether this model identification type will impact on SA and how it impacts. From RAN2 point of view, we can just leave the discussion to RAN1 or discuss the details during R19 normative work. It’s not so critical to address this ambiguity in SI phase.
Proposal 3: The discussion on whether or how to support model identification Type A, i.e. Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling, can be postponed to R19 normative work.
The next issue is about what info will be reported by UE via model identification procedure, we understand this depends on how much info NW can get before model identification procedure. If NW maintains the mapping table between model ID and the corresponding metadata, that means UE only needs to report the supported model ID during model identification procedure; otherwise, UE may also need to report the metadata per model ID if there is no available mapping table between model ID and the corresponding metadata. We suggest to consider the following assumptions when considering what info will be reported by UE during model identification procedure.
Assumption 1: NW maintains the mapping table between model ID and the corresponding metadata before model identification procedure;

Assumption 2: NW does not maintain the mapping table between model ID and the corresponding metadata before model identification procedure.

In Proposal 1 above, we list three scenarios for model identification procedure, we think Assumption 1 is at least applied to Sceanrio3, of course, Assumption 1 may also be applied to Sceanrio1 and Sceanrio2 if multi-vendor offline agreements are possible; while Assumption 2 is at least applied to Sceanrio1 and Sceanrio2, it’s not a common case if Assumption 2 is also applied to Sceanrio3 given that model transfer is usually a common procedure across gNBs. Based on above, we think RAN2 should consider the above two Assumptions.
Proposal 4: For both UE triggered and NW triggered model identification procedure, the following Assumptions can be further considered:
Assumption 1: NW maintains the mapping table between model ID and the corresponding metadata before model identification procedure;

Assumption 2: NW does not maintain the mapping table between model ID and the corresponding metadata before model identification procedure.

In RAN1 assumption, the model may be assigned with a model ID during the model identification no matter which type of model identification procedure we focus on. We don’t think model identification procedure will always result in assigning a model ID to UE for UE sided model. As analyzed above, if Assumption 1 is also considered, model ID is already aligned between UE and NW, there is no need for the NW to assign a model ID to UE again. 

More addition, in RAN2#121b meeting, the following agreements were made for model ID [4]:
· 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).

(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
Based on above agreements, both Direction1 and Direction3 are still on the table, it seems RAN1 and RAN2 has some gap on how model ID works. It’s hard to do down selection at this SID phase without touching the details of each direction, so the safer way is to postpone the details to normative work for both directions. Based on above, we have the following proposals:

Proposal 5: RAN2 understands model identification may not always result in assigning a model ID to UE from the NW for UE-side or UE-part of two-sided models.
Proposal 6: RAN2 to agree to capture the following agreements into TR 38.843.

· 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
Proposal 7: RAN2 to agree the following TP in section 5 for model identification.
3. Conclusion
In conclusion, we propose the followings:

Observation 1: Common understanding between NW and UE during model identification procedure is helpful to avoid the system performance degradation due to the unpredictable AI behavior from the other side.
Observation 2: Both UE and NW can trigger the model identification procedure.
Observation 3: Even if the UE sided model is acquired from the NW via 3GPP visible signaling, UE triggered model identification may still be applied.

Proposal 1: For UE triggered model identification of UE-side or UE-part of two-sided models, the following three scenarios can be further considered:

Scenarios 1: UE has deployed UE sided AI/ML model(s) via pre-configuration procedure and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the pre-configured UE sided model via UE triggered model identification procedure.

Scenarios 2: UE has downloaded UE sided AI/ML model(s) from UE sided OTT server and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the newly downloaded UE sided model via UE triggered model identification procedure.

Scenarios 3: UE has downloaded UE sided AI/ML model(s) via 3GPP visible signaling and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the historically downloaded UE sided model via UE triggered model identification procedure.

Proposal 2: For NW triggered model identification of UE-side or UE-part of two-sided models, UE model identification reporting will be triggered by explicit NW signaling. And the details of explicit NW signaling can be addressed during normative work.

Proposal 3: The discussion on whether or how to support model identification Type A, i.e. Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling, can be postponed to R19 normative work.
Proposal 4: For both UE triggered and NW triggered model identification procedure, the following Assumptions can be further considered:

Assumption 1: NW maintains the mapping table between model ID and the corresponding metadata before model identification procedure;

Assumption 2: NW does not maintain the mapping table between model ID and the corresponding metadata before model identification procedure.

Proposal 5: RAN2 understands model identification may not always result in assigning a model ID to UE from the NW for UE-side or UE-part of two-sided models.

Proposal 6: RAN2 to agree to capture the following agreements into TR 38.843.

· 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
Proposal 7: RAN2 to agree the following TP in section 5 for model identification.
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5. TP for TR38.843
7.3.1.1
Model Identification and Metadata

According to the functional framework in Figure 4.4-1, for a model-ID-based LCM, a model ID can be used within functions (e.g., Inference, Model Storage, Model Training) and for different data/information/instruction flows to identify an AI/ML model or a set of AI/ML models. For example, a model ID could eventually be associated to the selection/(de)activation/switching of a model or linked to the “Model Transfer/Delivery” information.

RAN2 assumes that a model ID is globally unique, e.g., allowing for proper model training, model validation, and model testing procedures. The following global unique model ID definition directions can be considered:

· Pre-defined/hard-coded global unique model ID;
· Assigned global unique model ID via specific ID management node.
Note: Details of model training, validation and testing are out of RAN2 scope.

Additionally, to manage or control AI/ML models some metadata about them may be needed. 


 

For model identification, both UE triggered model identification and NW triggered model identification will be considered. For UE triggered model identification of UE-side or UE-part of two-sided models, the following three scenarios can be further considered:
· UE has deployed UE sided AI/ML model(s) via pre-configuration procedure and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the pre-configured UE sided model via UE triggered model identification procedure.

·  UE has downloaded UE sided AI/ML model(s) from UE sided OTT server and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the newly downloaded UE sided model via UE triggered model identification procedure.

· UE has downloaded UE sided AI/ML model(s) via 3GPP visible signaling and model management procedure for UE sided model has NW involvement, e.g. model activation/deactivation, NW needs to know the metadata of the historically downloaded UE sided model via UE triggered model identification procedure.

For NW triggered model identification of UE-side or UE-part of two-sided models, UE model identification reporting will be triggered by explicit NW signaling. And the details of explicit NW signaling can be addressed during normative work.

For both UE triggered and NW triggered model identification procedure, the following Assumptions can be further considered:

· NW maintains the mapping table between model ID and the corresponding metadata before model identification procedure;

· NW does not maintain the mapping table between model ID and the corresponding metadata before model identification procedure.

Model identification may not always result in assigning a model ID to UE from the NW for UE-side or UE-part of two-sided models.
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