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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In the last meeting, RAN2 identified a number of model transfer method as listed below for further study.    
RAN2 aims to at least analyze the feasibility and benefits of model/transfer solutions based on the following:
· Solution 1a: gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling.
· Solution 2a: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via NAS signalling.
· Solution 3a: LMF can transfer/deliver AI/ML model(s) to UE via LPP signalling.
· Solution 1b: gNB can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 2b: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 3b: LMF can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 4: Server (e.g. OAM, OTT) can transfer/delivery AI/ML model(s) to UE (e.g. transparent to 3GPP).
This paper further discusses the detailed AIML Model Transfer aspects for mobility.
Discussion
Mobility Scenarios considering AIML support 
During handover, there are different possibilities for the AIML capability from the network perspective. For example, the two gNBs (i.e., source gNB and target gNB) may be deployed by two different vendors, each using different AIML model for a AIML use case e.g., beam management. In addition, the source gNB and target gNB may be deployed by two different vendors, one is equipped with AIML technology, and the other is not, in which case, the Base station capabilities are different. The source gNB and target gNB may be deployed with different version of software by the same vendor, in which case, the Base station capabilities to run AIML algorithm are different.

From the UE perspective, the UE may move from one cell to another cell without AI/ML model change for a particular feature, or vice versa. The UE may stop the applicability of an AIML model for such feature when moving from one cell to another, or change to a different AI/ML model for the feature.

During UE mobility, the following scenarios should be supported by the UE:
· from non-AIML supporting gNB to AIML supporting gNB;
· from AIML supporting gNB to non AIML supporting gNB
· from one AIML supporting gNB to another AIML supporting gNB

In any case, in order to maximize the efficiency of the utilization of AIML algorithm, it is expected that the UE and the network should align the utilization of the AIML model for a particular feature.

Proposal-1: During UE mobility, the following scenarios should be supported by the UE:
· from non-AIML supporting gNB to AIML supporting gNB;
· from AIML supporting gNB to non AIML supporting gNB;
· from one AIML supporting gNB to another AIML supporting gNB.

In the following discussion, the third scenario is firstly assumed for this paper, but the first and the second scenarios should be also considered later.

Requirements for AIML operation during handover  
It is important to clarify the requirements for AIML operation during handover, in order to allow the UE to continue to use the AIML algorithm for a particular feature as much as possible. This may be very useful to ensure a consistent UE performance during the UE movement. Meanwhile, as the UE is expected to align with the network (gNB) on the operation of AIML algorithm, it would be quite essential to clarify if the UE is required to be ready to run the AIML algorithm as supported by the target gNB. For example, if the target gNB uses a different AIML for beam management from the source gNB, should the UE be ready to run the corresponding AIML model immediately after its access to the target gNB due to handover operation. This requirement should be clarified by RAN2.      


Proposal-2: RAN2 to discuss if the UE is required to be ready to run the corresponding AIML model as supported by the target gNB immediately after its access to the target gNB due to handover operation.   

AIML capability exchange for mobility  
In order to prepare the handover between source gNB and target gNB for the UE, source gNB and target gNB can exchange its AIML capabilities before the handover (e.g., during Xn setup). This may be carried by new Xn interface based message. With this information exchange, the source gNB will know if the target gNB will continue the AIML algorithm for a particular feature after the handover and may decide if there is a need to make necessary context transfer. In some scenarios, both source gNB and target gNB may support the AIML based operation for the same feature but may run different model. In this case, source gNB and target gNB may need to exchange its supported AIML model for such feature.     


Proposal-3: RAN2 to assume that AIML capability exchange between the source gNB and target gNB is performed for UE mobility before handover and confirm with RAN3.   


AIML model transfer during handover
During the handover procedure, the target gNB may hold the AIML model by itself. It is also possible that the target gNB does not hold the AIML model, but there is a third party entity that hosts the AIML model. This third party entity can be another network entity or OTT server, depending on the AIML architecture assumptions. For example, in some centralized AIML model deployment architecture, a specific server may be deployed to train the AIML model and to host and maintain the AIML model, which is to be used within the whole wireless network.  
In this case, RAN2 and RAN3 needs to discuss how the target gNB indicates to the UE the source of the AIML model, since the UE should download the corresponding AIML model as the target gNB before that can be used between the UE and the gNB.    
Proposal-4: RAN2 to discuss how the UE downloads the AIML model (as supported by target gNB) from a (centralized) entity during handover.
In addition, we need to also consider the failure case for AIML transfer during mobility. For example, the UE is downloading the AIML model from the source gNB, but at the same time the UE is directed by the source gNB to handover to a target gNB. In this case, the AIML model transfer may be interrupted by the handover procedure. RAN2 should study the mechanism for the continuation of the AIML model transfer for such case. When there is a need, RAN3 may be liaisoned to design a solution jointly.  
Proposal-5: RAN2 to discuss how to handle AIML model transfer interruption during UE’s handover from source gNB to target gNB.

Conclusion and Proposal
We have the following proposals:

Proposal-1: During UE mobility, the following scenarios should be supported by the UE:
· from non-AIML supporting gNB to AIML supporting gNB;
· from AIML supporting gNB to non AIML supporting gNB;
· from one AIML supporting gNB to another AIML supporting gNB.

Proposal-2: RAN2 to discuss if the UE is required to be ready to run the corresponding AIML model as supported by the target gNB immediately after its access to the target gNB due to handover operation.   

Proposal-3: RAN2 to assume that AIML capability exchange between the source gNB and target gNB is performed for UE mobility before handover and confirm with RAN3.   

Proposal-4: RAN2 to discuss how the UE downloads the AIML model (as supported by target gNB) from a (centralized) entity during handover.

Proposal-5: RAN2 to discuss how to handle AIML model transfer interruption during UE’s handover from source gNB to target gNB.
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