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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In RAN2#119bis-e meeting, RAN2 started the discussion on Rel-18 AI/ML over air interface and made following assumptions.
	Assume that R2 will reuse terminology defined by R1 to the extent possible/reasonable
Observation: the collaboration levels definitions doesn’t really clarify what is required, more work is needed
R2 assumes that for the existing (under discussion) AI/ML use cases, proprietary models may be supported and/or open format may be supported (and maybe RAN2 doesn’t have to further elaborate on this assumption). 
[bookmark: OLE_LINK60]R2 assumes that from Management or Control point of view mainly some meta info about a model may need to be known, details FFS.
[bookmark: OLE_LINK59]R2 assumes that a model is identified by a model ID. Its usage is FFS. 
General FFS: AIML Model delivery to the UE may have different options, Control-plane (multiple subvariants), User Plane, can be discussed case by case.


RAN2 also discussed how to progress the work and assumed that e.g., for the management of data and AI/ML models, RAN2 could start by focusing on data collection, model transfer, model update, model monitoring and model selection/(de)activation/switching/fallback (to the extent needed), whether UE capability has a role in this. Chair assumes that we will input on various aspects when the time is right, and e.g., postpone things that obviously need R1 decisions, but there could be some rare exception.
Based on current RAN1 progress and agreements/working assumptions/conclusion achieved in the previous meetings, we discuss the usage of model ID and model/functionality identification procedure.   
LCM 
0. Model ID
In RAN2#119b-e meeting, RAN2 assumed that a model is identified by a model ID. Its usage is FFS. In RAN2#120 meeting, RAN2 made following work assumptions for the usage of model ID. 
	R2 assumes that model ID can be used to identify which AI/ML model is being used in LCM including model delivery. 
R2 assumes that model ID can be used to identify a model (or models) during model selection/activation/deactivation/switching (can later align with R1 if needed). 


According to the discussion for each use case/functionality, a set of specific models e.g., scenario-/configuration-specific and site-specific models may be developed. Therefore, multiple AI/ML models for the same functionality will be supported. For model-ID-based LCM, the multiple models are visible to the peer entity, e.g., the UE-sided models are visible to the network side. For functionality-based LCM, even if there may be multiple AI/ML models at the UE side, the model switching operation at the UE side is transparent to the network. 
During model training and model development, each model should be identified by an identifier and even a version number considering the model can be updated. Considering the AI/ML model is kept proprietary and left to implementation, it’s very likely that different vendors may have different sets of AI/ML models even for the same functionality. Therefore, model IDs in each vendor’s repository is used for model development and management, which is implementation and vendor specific. We call it original model ID in Figure 2 to avoid potential confusion.
The model ID used for model development and management in repository for each vender is not suitable to be used directly in model control over the air interface. If the network is responsible for model control, i.e., model activation/deactivation/switching, it needs to re-structure the UE vendor specific model ID lists to another form of model IDs, which are manageable by the network. We call it global model ID in Figure 2. Each global model ID of this type should be able to uniquely identify each AI model known to the network.  Certain network functions or OAM may be responsible for model ID management, where the linkage between the original vendor-specific model IDs and the global model IDs are maintained. 
During model control in model-ID-based LCM, an appropriate AI/ML model among a set of AI/ML models is chosen for usage, which can fit the scenario/configuration/site. Considering model activation/deactivation/switch/selection only occurs when UE is in CONNECTED state, a temporary model index can be assigned to each model through model configuration. Model activation/deactivation/switch/selection and fallback can rely on the model index, similar as SCell index for model activation, deactivation, switching and fallback. 
Observation 1: The model ID originally used for model development and model management is implementation and vendor specific. The original model IDs from different vendors are re-structured to global model IDs manageable at the network side. 
Observation 2: A temporary model ID, e.g., model Index is sufficient for model activation/deactivation/switch/selection, considering such operation only occurs when UE is in CONNECTED state.
Proposal 1: A model index is assigned to each model for model activation/deactivation/switch/selection/fallback by the network through model configuration. 


Figure 2 Different types of model IDs for different purposes and managed by different network entities
0. Model Identification
In last RAN1 meeting, RAN1 made following working assumptions for model/functionality identification. 
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.



	Terminology
	Description

	Functionality identification
	A process/method of identifying an AI/ML functionality for the common understanding between the NW and the UE
Note: Information regarding the AI/ML functionality may be shared during functionality identification.
FFS: granularity of functionality


Note: whether and how to indicate Functionality will be discussed separately. 

Model identification and functionality identification were defined a general way, which consider both use cases that UE shares UE-sided model information to network or network shares network-side model information to the UE. For the case that network shares network-sided information to the UE, network can align the information for the model/functionality directly through DL signalings or messages, because the network-sided model is trained and generated by the network side itself. However, the need of model/functionality identification this use case is unclear. 
Observation3: Model/functionality Identification consider both cases that UE shares UE-sided model information to network and network shares network-sided model information to UE. If network-sided model information needs to be shared to the UE, the network can align the information through DL signaling/message directly. 
For the case that UE shares UE-sided model information to the network, how the model/functionality identification procedure is initiated and performed by the UE should be considered. For UE-sided model, no matter it’s one-sided model or UE part of two-sided model, there are two possible ways to deploy the AI/ML model to the UE side:
· AI/ML model is generated and trained at the network side and delivered to the UE; or
· AI/ML model is generated and trained at the UE side (over OTT server). 
The network and UE should refer to the same AI/ML model unambiguously during AI/ML collaborations and LCM. For the former case, since the AI/ML model is generated at network side, it is in nature known to the network side. The AI/ML model is deployed to the UE through model transfer procedure, which may also provide model-related information to the UE. 
For the latter case, the AI/ML model is generated at the UE side (over OTT server), which is unknown to the network side. UE needs to align with the network to share certain information for the AI/ML model. UE can provide model-related information to the network through model identification procedure.  After model identification, the related information for the multiple AI/ML models for different functionalities will be kept at the network side for each UE. 
Observation4: If the UE-sided model is generated and trained by network and transferred to the UE side, the model-related information can be provided through the model transfer procedure. There is no need to have separate model/functionality identification procedure. 
Observation 5: If the UE-sided model is generated and trained by the UE, which is unknown to network, model/functionality identification procedure is needed to align the model related information between the UE and network. 
Proposal 2: Model/functionality identification is used for the case that UE-sided model is generated and trained by the UE side (over OTT server) and the model related information needs to be known to network. FFS on the need for other cases. 
Model/functionality identification from UE to network can consider the solutions w/wo UE report over air interface, just as illustrated in Figure 3.
· Option 1: Model/functionality identification without UE report over air interface, needs SA involvement
· Option 2.a: Model/functionality identification with UE report over RRC messages to RAN
· Option 2.b: Model/functionality identification with UE report over NAS message to CN

Figure 3 Model/Functionality Identification w/wo UE report over air interface
In option 1, the model/functionality related information is coordinated between the server and certain NFs or OAM working as a repository at the network side. When the AI/ML model is delivered to from the server to the NF or OAM, it is possible that the model related information is provided during the model delivery procedure. The model related information can be known to each entity on the delivery path at the network side. In other words, model/functionality identification to alignment the common understanding for a model/functionality can be realized through model delivery. This option relies on some assumptions on system architecture, e.g., availability of APIs between the server and the NF or OAM, which is in SA’s scope. 
If model delivery from the OTT server to the UE is transparent to gNB and other network entities on the delivery path, a separate UE initiated model/functionality identification procedure needs to be done before the model can be used and controlled by the network in configuration/activation/switch/fallback. UE should initiate model/functionality identification if model is available on UE but not known to the network. So, we need to consider the alternatives through UE reporting Option 2.
[bookmark: OLE_LINK94]In option 2, the model/functionality related information is coordinated between the UE and RAN through RRC message. It is assumed that the repository is kept at RAN. When UE moves from one gNB to another, the model related information can be shared at RAN level through Xn interface between gNBs. When there is new AI/ML model available at the UE side, UE may initiate the model/functionality identification procedure to provide model related information to the network. Option 3 is similar as option 2 but assumes that the repository is kept at CN. When UE moves from one gNB to another, the model related information can be delivered from CN e.g., AMF or LMF to the target gNB. 
Proposal 3: If model delivery is performed from an OTT server to UE, which is transparent to network, a separate UE initiated model/functionality identification procedure is required. 
Proposal 4: RAN2 study the following ways for model/functionality identification for UE-sided model when it is generated at the UE sided (over OTT server):
· Option 1: Model/functionality identification through coordination between the server and RAN/CN during model delivery
· Option 2: Model/functionality identification with UE report over RRC messages to RAN
· Option 3: Model/functionality identification with UE report over NAS message to CN


Conclusion
Based on the observations:
Observation 1: The model ID originally used for model development and model management is implementation and vendor specific. The original model IDs from different vendors are re-structured to global model IDs manageable at the network side. 
Observation 2: A temporary model ID, e.g., model Index is sufficient for model activation/deactivation/switch/selection, considering such operation only occurs when UE is in CONNECTED state.
Observation3: Model/functionality Identification consider both cases that UE shares UE-sided model information to network and network shares network-sided model information to UE. If network-sided model information needs to be shared to the UE, the network can align the information through DL signaling/message directly. 
Observation4: If the UE-sided model is generated and trained by network and delivered to the UE side, the model-related information can be provided through the model transfer procedure. There is no need to have separate model/functionality identification procedure. 
Observation 5: If the UE-sided model is generated and trained by the UE, which is unknown to network, model/functionality identification procedure is needed to align the model related information between the UE and network. 
We have following proposals:
Proposal 1: A model index is assigned to each model for model activation/deactivation/switch/selection/fallback by the network through model configuration. 
Proposal 2: Model/functionality identification is used for the case that UE-sided model is generated and trained by the UE side (over OTT server) and the model related information needs to be known to network. FFS on the need for other cases. 
Proposal 3: If model delivery is performed from an OTT server to UE, which is transparent to network, a separate UE initiated model/functionality identification procedure is required. 
Proposal 4: RAN2 study the following ways for model/functionality identification for UE-sided model when it is generated at the UE sided (over OTT server):
· Option 1: Model/functionality identification through coordination between the server and RAN/CN during model delivery
· Option 2: Model/functionality identification with UE report over RRC messages to RAN
· Option 3: Model/functionality identification with UE report over NAS message to CN
· 
Reference
[1] Draft_Minutes_report_RAN1#111_v020, RAN1, Nov. 2022
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