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Background
In RAN1#114bis meeting, several agreements have been achieved as follows [1]:
	Agreement
· Model-ID, if needed, can be used in a Functionality (defined in functionality-based LCM) for LCM operations.
Agreement
· For an AI/ML-enabled feature/FG, additional conditions refer to any aspects that are assumed for the training of the model but are not a part of UE capability for the AI/ML-enabled feature/FG.
· It doesn’t imply that additional conditions are necessarily specified 
Agreement
· Additional conditions can be divided into two categories: NW-side additional conditions and UE-side additional conditions. 
· Note: whether specification impact is needed is separate discussion

Agreement
· For inference for UE-side models, to ensure consistency between training and inference regarding NW-side additional conditions (if identified), the following options can be taken as potential approaches (when feasible and necessary): 
· Model identification to achieve alignment on the NW-side additional condition between NW-side and UE-side
· Model training at NW and transfer to UE, where the model has been trained under the additional condition
· Information and/or indication on NW-side additional conditions is provided to UE 
· Consistency assisted by monitoring (by UE and/or NW, the performance of UE-side candidate models/functionalities to select a model/functionality)
· Other approaches are not precluded
· Note: it does not deny the possibility that different approaches can achieve the same function.



LCM aspects
As agreed, model-ID can be used in a functionality (defined in functionality-based LCM) for LCM operations. Thus, following two operations are possible considering the case where model transfer is performed from the NW-side to the UE.
1) Functionality-based LCM without model-ID
2) LCM operations using model-ID in a functionality defined in functionality-based LCM
The first LCM operation refers to LCM operations without model-ID. Therefore, in this LCM operation, the NW will not recognize models (i.e., model identification is not performed) used by the UE in case of UE-side or UE-part of two-sided AI/ML models unless any AI/ML models are transferred from the NW. Therefore, the first LCM operation can be further divided into the two categories.
1)  Functionality-based LCM without model-ID
a. Functionality-based LCM without model identification
b. Functionality-based LCM with model transfer from NW to UE
In the LCM operation 1a, model identification with model transfer from NW to UE is performed using model identification type-2 without providing model-ID.  
The second LCM operation refers to LCM operations using model-ID in a functionality. There are at least two possible operations as follows:
2) LCM operations using model-ID in a functionality defined in functionality-based LCM
a. LCM operations without model control within the functionality
b. LCM operations with model control within the functionality
In these two LCM operations, the primary difference lies in the purpose of using model-ID. In the LCM operation 2a, model-ID is used to indicate additional conditions associated with the functionality and conduct model LCM operations. 
In the LCM operation 2b, the main purpose of model-ID is model control (e.g., model activation/deactivation/switching/fallback) within the functionality for more granular adaptation of appropriate AI/ML models to be used. However, it does not mean the LCM operation 2a does not have means for adaptation of appropriate AI/ML models. Even in the LCM operation 2a, adaptation can be done via functionality reconfiguration (e.g., RRC reconfiguration with/without sync).
We propose to clarify possible LCM operations in the TR. Note that whether we call the LCM operation 2a/2b as functionality-based LCM or model-ID-based LCM can be discussed in the normative phase, if necessary.
Proposal 1: RAN1 to Clarify LCM operations below in the TR.
1) Functionality-based LCM without model-ID
a. Functionality-based LCM without model identification
b. Functionality-based LCM with model transfer from NW to UE
2) LCM operations using model-ID in a functionality defined in functionality-based LCM
a. LCM operations without model control within the functionality
b. LCM operations with model control within the functionality
Additional conditions
As agreed at the last meeting, additional conditions can be divided into two categories of NW-side additional conditions and UE-side additional conditions. Furthermore, we agreed a list of potential approaches to ensure common understanding about the NW-side additional conditions. Therefore, the remaining aspects should be to agree on potential approaches to ensure common understanding about the UE-side additional conditions. 
On the other hand, in our view, the UE-side additional conditions share the same potential approaches to ensure common understanding. Especially, there are no difference for the potential approaches without explicit signaling of additional conditions (e.g., model identification, model training at NW and transfer to UE, and consistency assisted by monitoring). For explicit signaling, difference lies in the contents of information (i.e., whether the information indicates NW-side or UE-side additional conditions). Therefore, we propose the following.
Proposal 2: For inference for UE-side models, to ensure consistency between training and inference regarding UE-side additional conditions, the following options can be takes as potential approaches:
· Model identification to achieve alignment on the UE-side additional condition between NW-side and UE-side
· Model training at NW and transfer to UE, where the model has been trained under the additional condition
· Information and/or indication on UE-side additional conditions is provided to UE 
· Consistency assisted by monitoring (by UE and/or NW, the performance of UE-side candidate models/functionalities to select a model/functionality)
Model identification
Two types (i.e., Type A and B) of model identifications have been defined. Type A is an offline model identification which does not require any over-the-air signaling while Type B is an online model identification which could be performed once new models need to be identified. Type B is further divided into Type B1 and B2 where the UE initiate model identification Type B1 and the network initiates model identification type B2. 
To make identification of models, at least models should be transferred from the network to the UE, or model description information should be shared between the network and the UE.  
In model identification Type A, the model description information should be specified in the 3GPP specifications because the model transfer cannot be accompanied with the model identification. Furthermore, as agreed at the RAN1#114 meeting, the UE should be able to report its supported AI/ML models once the models are identified via model identification Type A. Therefore, the model delivery/transfer could be performed after the UE capability report if the UE does not store the corresponding AI/ML model in its storage.
Proposal 3: In model identification Type A, the UE can report its supported AI/ML model IDs before model delivery/transfer if the UE does not store the corresponding AI/ML model in its storage. 
In model identification Type B, model transfer may or may not be performed with the model identification. Figure 1 shows an example procedure of model identification Type B1/B2 when the model delivery/transfer is accompanied with the model identification. In Type B1, the UE can send the model description information that it wants. Once the network has received the information, the network can initiate the model delivery/transfer if the UE does not store the corresponding AI/ML models in its storage. On the other hand, in Type B2, the network can send model description information and the corresponding AI/ML model at the same time. 
Proposal 4: In model identification Type B1 and in a case that model delivery/transfer is accompanied by the model identification, the procedure could be comprised of the following two steps:
1) UE sends model description information to the network
2) The network performs model delivery/transfer
Proposal 5: In model identification Type B2 and in a case that model delivery/transfer is accompanied by the model identification, the procedure could be that the network sends model description information and performs model delivery/transfer at the same time.
	

	


	Model identification Type B1
	Model identification Type B2


Figure 1: Example procedure of model identification Type B1/B2
On the other hand, when the model delivery/transfer is not accompanied by the model identification, the procedure can be simplified. In model identification Type B1, the UE sends only the model description information to the network. In model identification Type B2, the network sends only the model description information to the UE.
Proposal 6: In model identification Type B1 and in a case that model delivery/transfer is not accompanied by the model identification (e.g., UE-sided model where UE already has stored the model), the procedure could be that the UE sends only the model description information to the network.
Proposal 7: In model identification Type B2 and in a case that model delivery/transfer is not accompanied by the model identification, the procedure could be that the network sends only the model description information to the UE.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: RAN1 to Clarify LCM operations below in the TR.
1) Functionality-based LCM without model-ID
a. Functionality-based LCM without model identification
b. Functionality-based LCM with model transfer from NW to UE
2) LCM operations using model-ID in a functionality defined in functionality-based LCM
a. LCM operations without model control within the functionality
b. LCM operations with model control within the functionality
Proposal 2: For inference for UE-side models, to ensure consistency between training and inference regarding UE-side additional conditions, the following options can be takes as potential approaches:
· Model identification to achieve alignment on the UE-side additional condition between NW-side and UE-side
· Model training at NW and transfer to UE, where the model has been trained under the additional condition
· Information and/or indication on UE-side additional conditions is provided to UE 
· Consistency assisted by monitoring (by UE and/or NW, the performance of UE-side candidate models/functionalities to select a model/functionality)
Proposal 3: In model identification Type A, the UE can report its supported AI/ML model IDs before model delivery/transfer if the UE does not store the corresponding AI/ML model in its storage. 
Proposal 4: In model identification Type B1 and in a case that model delivery/transfer is accompanied by the model identification, the procedure could be comprised of the following two steps:
1) UE sends model description information to the network
2) The network performs model delivery/transfer
Proposal 5: In model identification Type B2 and in a case that model delivery/transfer is accompanied by the model identification, the procedure could be that the network sends model description information and performs model delivery/transfer at the same time.
Proposal 6: In model identification Type B1 and in a case that model delivery/transfer is not accompanied by the model identification (e.g., UE-sided model where UE already has stored the model), the procedure could be that the UE sends only the model description information to the network.
Proposal 7: In model identification Type B2 and in a case that model delivery/transfer is not accompanied by the model identification, the procedure could be that the network sends only the model description information to the UE.
References
[1] RAN1 Chairmans note at RAN1#114bis meeting, October 2023
1

image2.emf
UE

Network

Model description information 

and/or Model deliverly/transfer


Microsoft_Visio_Drawing1.vsdx
UE
Network
Model description information and/or Model deliverly/transfer



image1.emf
Model description information

UE

Network

Model deliverly/transfer


Microsoft_Visio_Drawing.vsdx
Model description information
UE
Network
Model deliverly/transfer



