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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In [1], Artificial Intelligence and machine learning for air interface is proposed. In last meeting, several model delivery options were proposed. In this contribution, we give our understanding on the model delivery methods.
Discussion
In last meeting, several model delivery options were listed. The candidate NW nodes include gNB, LMF and other CN entities. Involved nodes can be different in each option. For the solution involves CN entities, the signalling is carried by NAS and the CN entities is not clear to RAN2. The use cases are mainly about physical layer. It’s not clear whether CN nodes can determine the applicable AI model for physical layer use case. Also, it is difficult for RAN2 to evaluate the feasibility and Pros/Cons of such solution. Therefore, we suggest RAN2 to focus on the solution without the involvement of CN entities other than LMF. The evaluation and study of such solution can be done by other groups, e.g. SA2. RAN2 can send LS to corresponding groups to trigger the evaluation and study if needed.
Three use cases are considered in this WI, i.e. positioning, beam management and CSI. For positioning, model delivery between UE and LMF or between UE and gNB can be studied, since LMF is the legacy entity to manage positioning. Regarding the model delivery between UE and LMF, CP and UP solution are listed. But we understand the UP solution has little impact in RAN2, since the model is carried as UP data. For beam management and CSI, LMF is not relevant and only model delivery between UE and gNB should be studied.
Proposal 1: RAN2 study the CP/UP model delivery solution between UE and gNB for all use cases.
Proposal 2: RAN2 study the CP model delivery solution between UE and LMF only for positioning.
Proposal 3: Leave the study and evaluation of solutions involving CN entities other than LMF to other groups.
In RAN1 discussion, both uplink and downlink model delivery is considered. Therefore, in RAN2, the candidate solution shall support model delivery in both directions, regardless which solution is discussed first.
Proposal 4: Model delivery solution shall support both downlink and uplink.
Model delivery between UE and gNB
In the CP model delivery solution between UE and gNB, RRC message is used to carry AI model. In downlink, RRCReconfiguration message can be reused. The spec impact is limited. A new IE or container can be defined to carry the AI model. If the AI model is large, the RRCReconfiguration message may be segmented into multiple parts. The radio configuration carried in the same message may be delayed. 
Observation 1: Due to multiple segmentation, additional delay may be introduced to legacy radio configuration if RRCReconfiguration message is used to deliver AI model in downlink.
Even if separate RRCReconfiguration message is used to carry legacy radio configuration and AI model. If handover occurs during AI model delivery. All segments should be retransmitted in target cell, which cause more delay for AI model delivery.
Observation 2: Due to retransmission in target cell, additional delay may be introduced to AI model delivery if RRC message is used to deliver AI model in downlink.
In uplink, there is no appropriate existing UL RRC message for the model delivery. New RRC message and procedure is expected to support uplink AI model delivery.
Observation 3: New RRC message and procedure is required to support AI model delivery in uplink.
In the UP model delivery solution between UE and gNB, existing user plane is not applicable, since it terminates at UE and UPF. A new layer can be introduced to handle the AI model transfer functionality. Furthermore, other AI related functionalities, e.g. data collection, model registration, may also be supported in the new layer, if existing feature can’t fulfil the requirement. 
The protocol stack of new layer is depicted as below. The new layer is temporarily called AI for simplicity.
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The AI layer provides following services to upper layer:
· AI Model delivery;
· …
The AI layer expects following services from lower layer:
· Integrity protection, ciphering and loss-less in-sequence delivery of information without duplication;
To support model delivery, AI layer delivers the AI model to the lower layer, i.e. PDCP. New bearer or existing bearer can be used to carry AI model. Existing user plan transmission procedure can be reused and no impact is expected to lower layers. Both uplink and downlink delivery can be supported. The AI model can be delivered by separate radio bearer. Since the new layer terminates at UE and gNB, we understand it’s in RAN2 scope, so doesn’t require other WG’s involvement.
Proposal 5: New layer on top of PDCP can be introduced to support UP AI model delivery between UE and gNB. The work can be done within RAN2.
Model delivery between UE and LMF
In the legacy positioning procedures, LMF is responsible for managing positioning, it is a straightforward way that LMF is also responsible for managing AI based positioning. For model delivery between UE and LMF, if AI model is deployed at UE, LMF could provide AI model to UE and the existing LPP message can be reused, for instance, the LMF sends the AI model to UE by LPP provide assistance data or LPP request location information message. 
Proposal 6: When the AI model deployed at UE, the existing LPP message can be used for LMF providing AI model to UE, for example, the LPP provide assistance data or LPP request location information message can be considered. 
When AI model is deployed at UE, the AI model may come from the UE server, in this case, UE may need to deliver the AI model to LMF for LMF managing the AI model, or UE provide the AI model information/function to LMF and the existing LPP message could be considered, for example, UE delivers the AI model or provide the AI model information/function to LMF by LPP provide capabilities. 
Proposal 7: When the AI model deployed at UE and the AI model comes from UE server, UE may deliver the AI model to LMF or UE may provide the AI model information/function to LMF for LMF managing AI model and the existing LPP message, for example, the LPP provide capabilities can be considered. 
When the AI model is deployed at LMF, the AI model may come from UE, and the different AI model may be used for different UEs. Which means UE delivers the UE specific AI model to LMF, and LMF applies the AI model when locates the UE. As a result, LMF should manage plenty of AI models and it appears unreasonable for UE to make the decision on the AI model instead of LMF. 
Proposal 8: UE shouldn’t deliver the AI model to LMF for LMF applying the AI model.
Conclusion
Based on the discussion in section 2, we have following proposals:
Observation 1: Due to multiple segmentation, additional delay may be introduced to legacy radio configuration if RRCReconfiguration message is used to deliver AI model in downlink.
Observation 2: Due to retransmission in target cell, additional delay may be introduced to AI model delivery if RRC message is used to deliver AI model in downlink.
Observation 3: New RRC message and procedure is required to support AI model delivery in uplink.
Proposal 1: RAN2 study the CP/UP model delivery solution between UE and gNB for all use cases.
Proposal 2: RAN2 study the CP model delivery solution between UE and LMF only for positioning.
Proposal 3: Leave the study and evaluation of solutions involving CN entities other than LMF to other groups.
Proposal 4: Model delivery solution shall support both downlink and uplink.
Proposal 5: New layer on top of PDCP can be introduced to support UP AI model delivery between UE and gNB. The work can be done within RAN2.
Proposal 6: When the AI model deployed at UE, the existing LPP message can be used for LMF providing AI model to UE, for example, the LPP provide assistance data or LPP request location information message can be considered. 
Proposal 7: When the AI model deployed at UE and the AI model comes from UE server, UE may deliver the AI model to LMF or UE may provide the AI model information/function to LMF for LMF managing AI model and the existing LPP message, for example, the LPP provide capabilities can be considered. 
Proposal 8: UE shouldn’t deliver the AI model to LMF for LMF applying the AI model.
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