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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]The email discussion of [POST123bis][016][AI/ML] Model transfer discussed the pros and cons for the following candidate solutions for Model transfer:     
· 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 4a: OTT Server can transfer/delivery AI/ML model(s) to UE (e.g. transparent to 3GPP).
· Solution 4b: OAM can transfer/delivery AI/ML model(s) to UE. 

This paper intends to make some proposals based on the email discussion [POST123bis][016][AI/ML] for AIML Model Transfer.

Proposals for different model transfer methods
Solution 1a : gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling
Logically, as long as the gNB holds the AIML model, it would be very easy for gNB to initiate AIML model transfer to the UE via the existing RRC message or new RRC message. This solution is at least feasible for the AIML model transfer with small size. 
Generally speaking, model transfer by signalling (i.e., CP) has more high level reliability and priority, but the size of model is a key disadvantage. When considering the existing RRC segment mechanism, 45KB is the maximum signalling transfer size. This solution may not be suitable for the AIML model, of which the size is up to multiple MB. If the size of AIML model goes up, the AIML transfer requires lots of message segmentation (provided that we can expand the segmentation mechanism at Rel-18) before transmission over the air interface, which may also present overwhelming effect to other RRC messages.
One distinguishing issue is the support of service continuity during HO, or during HOF/RLF for RRC signalling. The model transfer may requires the transmission of multiple RRC segments. Since usually, the UE will discard the previous transmitted RRC segments during HO. At least the segmentation transmission continuity can't be ensured. In addition, during RLF/HOF, the signalling continuity can not be ensured over the air interface. This type of transmission continuity needs to be supported with a certain mechanism for RRC signalling based AIML model transfer.      

Proposal-1: RRC signalling is suitable for small size AIML model transfer (e.g. less than 45KB).
Proposal-2: Transmission continuity needs to be supported with a certain mechanism for RRC signalling based AIML model transfer.

Solution 1b : gNB can transfer/deliver AI/ML model(s) to UE via UP data
As an alternative to RRC signalling, the UP data based approach can be used for AIML model transfer from gNB to the UE. UP data transmission naturally well handles the transmission continuity for the cases like mobility, radio link failure and handover failure, and it can also handle data interruption well. In addition, the UP data transmission may be the only way to carry big size based AIML model transfer. 

In case of UP data based AIML model transfer, the AIML model could be carried by data radio bearer. However, for the DRB based model transfer, it is not clear how such transfer path is established. In legacy UP transmission, the path is established involving 5GC/UPF, and gNB cannot directly establish a UP channel to transfer the data generated by itself. There is a QoS management issue, since in legacy traffic transmission, the gNB follows the QoS parameters of QoS flow to provide the corresponding air interface mechanism to support the required reliability and latency. If an isolated DRB is established between gNB and the UE, the QoS parameter for such DRB should be clarified for model transfer. The corresponding work may be subject to SA2 and a LS should be sent for such liaison.

Proposal-3: LS to SA2 on the QoS parameter setting for the DRB used for AIML model transfer.
Proposal-4: The UP data based approach is suitable for big size based AIML model transfer.

Solution 4a : OTT server can transfer/delivery AI/ML model(s) to UE (transparent to 3GPP)
During the email discussion, some companies proposed sort of non-transparent AIML model transfer, which means the gNB should be able to have full control over model transfer between the UE and OTT server. We think that even though the gNB may be able to know the intention of the MT/MO service, the gNB is not aware of which DRB carried the AIML model transfer. 
By the way, over-the-top traffic usually is not provided with high-priority DRBs in the 3GPP network, then this type of model transfer is not expected to perform quick AIML model download. However, OTT server based approach may be suitable to deliver large models, as data download, which enjoys the lossless data transmission and model integrity and security. OTT server based approach is extremely suitable for the case where the model training/storage is conducted over the OTT server also.       

Proposal-5: Keep the current definition: OTT server based AIML model transfer is transparent to 3GPP.  
Proposal-6: OTT server based AIML model transfer is suitable for large models transfer and for the case where the model training/storage is conducted over the OTT server.

Solution 4b : OAM can transfer/delivery AI/ML model(s) to UE 

OAM can transfer/delivery AI/ML model(s) to UE. However, in practice, the OAM needs to deliver the AIML model to the gNB, and then the gNB can deliver the AIML model to the UE via solution 1a or solution 1b. 

During the email discussion, some companies discussed the support of AIML model management and model transfer interaction between OAM and gNB. However, it should be noted that the interface between OAM and gNB is not 3GPP standardized interface, which is actually network implementations. The difference between Solution 4b and solution 1a /1b should be the location of model training and model storage. OAM based approach may be suitable for the case where the model training and model storage happen within the OAM domain.  

Proposal-7: From air interface perspective, OAM based AIML model transfer (Solution 4b) is identical to solution 1a /1b.  
Proposal-8: For the purpose of AIML model transfer, the interaction between OAM and gNB is out of 3GPP scope.
Conclusion and Proposal
We have the following proposals:
Proposal-1: RRC signalling is suitable for small size AIML model transfer (e.g. less than 45KB).
Proposal-2: Transmission continuity needs to be supported with a certain mechanism for RRC signalling based AIML model transfer.
Proposal-3: LS to SA2 on the QoS parameter setting for the DRB used for AIML model transfer.
Proposal-4: The UP data based approach is suitable for big size based AIML model transfer.
Proposal-5: Keep the current definition: OTT server based AIML model transfer is transparent to 3GPP.  
Proposal-6: OTT server based AIML model transfer is suitable for large models transfer and for the case where the model training/storage is conducted over the OTT server.
Proposal-7: From air interface perspective, OAM based AIML model transfer (Solution 4b) is identical to solution 1a /1b.  
Proposal-8: For the purpose of AIML model transfer, the interaction between OAM and gNB is out of 3GPP scope.
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