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Introduction
The study item on ‘’AI/ML for NR air radio interface’’ has been agreed during RAN#94-e for Release-18 [1]. Three basic use cases are currently under RAN1 study for AI/ML support as follows: (1) enhanced channel state information acquisition, (2) beam management, and (3) positioning, respectively. In the SID description, the RAN2 study scope as follows:
	· Protocol aspects, e.g., (RAN2) - RAN2 only starts the work after there is sufficient progress on the use case study in RAN1 
· Consider aspects related to, e.g., capability indication, configuration and control procedures (training/inference), and management of data and AI/ML model, per RAN1 input 
· Collaboration level specific specification impact per use case 



During the last RAN2 meeting (RAN2#120), email discussions are established for discussing the pros and cons of AI/ML model delivery/transfer over CP and UP planes, respectively. 
	For model transfer/delivery for AI/ML models (for the target use cases of this SI), RAN2 to study CP-based, UP-based solutions



Therefore, this contribution presents our views on the potential AI/ML model delivery/transfer issues, when exchanged either over CP or UP. 
Discussion
AI/ML model transfer implies the handling of AI/Ml model delivery over the radio interface. Based on the outcomes of RAN1#110-bis, two categories of AI/ML model transfer are defined as follows:
· Scheme 1: AI/ML model transfer transparent to 3GPP (i.e., level y)
· Scheme 2: AI/ML model transfer on 3GPP signaling (i.e., level z)
Scheme 2 denotes that AI/ML model payload is stored on servers, as OTTs or OEMs, which is outside 3GPP scope. Scheme 2 means that AI/ML model payload is stored at an arbitrary 3GPP entity (e.g., gNBs and/or various core network functions) and are delivered to devices based on 3GPP control and/or data signaling procedures, respectively. 
Observation 1: Level Z of AI/ML model transfer based on 3GPP signalling is relevant to RAN2 scope, where AI/ML model payload is delivered based on 3GPP signalling. This calls for 3GPP CP or UP signalling and protocol enhancements to adapt to emerging AI/ML model delivery requirements. 
AI/ML model transfer over CP
Transferring the AI/ML model payload over the control plane (CP) allows the AI/ML model payload to be part of each UE context information, which offers multiple AI/ML model delivery benefits to each UE needs and AI/ML capabilities. Specifically, with this delivery option, the AI/ML model is transferred as part of the radio resource control (RRC) reconfiguration message. It has the following pros and cons:
Pros:
· It offers lesser AI/ML transfer latency compared to delivering AI/ML models over UP
· AI/ML models are considered as part of UE context, which can be adaptively tuned to each UE AI/ML capability. 
· It requires much less RAN2 spec impact, which is only limited to RRC. 
Cons (limitations):
· It only supports small sized AI/ML models; otherwise, the number of RRC message segmentations is significantly expanded. 
· It may potentially block other non-AI/ML mode RRC information if a larger AI/ML model is exchanged as part of existing RRCreconfiguration message, especially in handover and poor RF conditions scenarios. 
· It does not support mobility forwarding. Thus, in case of handover, the AI/ML model RRC segments will be lost, and the whole RRCreconfig message should be transmitted again. 
· RRC spec changes are strictly slow and fundamental. However, emerging AI/ML studies and future specifications are expected to be rapidly paced, thus, this may require frequent RRC spec changes which is not desirable.

Observation 2: Transferring the AI/ML models over the CP has the following pros:
· It offers lesser AI/ML transfer latency compared to delivering AI/ML models over UP
· AI/ML models are considered as part of UE context, which can be adaptively tuned to each UE AI/ML capability. 
· It requires much less RAN2 spec impact, which is only limited to RRC. 

Observation 3: Transferring the AI/ML models over the CP has the following cons:
· It only supports small sized AI/ML models; otherwise, the number of RRC message segmentations is significantly expanded. 
· It may potentially block other non-AI/ML mode RRC information if a larger AI/ML model is exchanged as part of existing RRCreconfiguration message, specially in handover and poor RF conditions scenarios. 
· It does not support mobility forwarding. Thus, in case of handover, the AI/ML model RRC segments will be lost, and the whole RRCreconfig message should be transmitted again. 

Therefore, to avoid the mentioned RRC issues and to support efficient AI/ML model as part of the RRC signalling, we propose introducing a new RRC message signalling, which is specifically defined for carrying the AI/ML model payload. The new RRC message is treated in a different way than basic RRC signalling as:
1.  The new AI/ML model RRC signalling is separate from existing non-AI/ML RRC signalling such that it does not block critical RRC information. 
2. The new AI/ML model RRC signalling can adopt different RRC segmentation size thresholds and numbers compared to existing RRC signalling. This allows the RRC segment size to be match the AI/ML model sizes which can significantly vary depending on the AI/ML driven use case and model complexity. 
3. The new AI/ML model RRC signalling should support mobility forwarding, unlike existing RRC basic signalling. Thus, in case of handover, the RRC segments, carrying the AI/ML model payload, are exchanged among source and target cells, and hence, the remaining segments are only transmitted. This is beneficial specially for large AI/ML models by avoiding transmitting the whole RRC segment set carrying large AI/ML models. 
Proposal 1: A new RRC message signalling is defined, independently from existing RRCreconfig message, for carrying AI/ML model information as UE context information.
Proposal 2: The new RRC signalling message, for carrying AI/ML model information, to support mobility forwarding, and different RRC segmentation compared to existing RRC messages, which matches the RRC model sizes. 
AI/ML model transfer over UP
Transferring the AI/ML information on the user plane (UP) offers more flexibility for supporting various AI/ML model formats and sizes, by transmitting those over a DRB instead of an SRB. However, this leads to two cases:
1. Non-collocated gNB-UPF: if the AI/ML model data is available at the gNB and is to be transmitted on a UPF-terminated DRB, the AI/Ml model payload must be exchanged back and forth between gNB and UPF before being transferred over the radio interface, which imposes additional interface and processing loading. Thus, a new gNB-terminated DRB is needed for delivering AI/ML model content. We believe this is outside of RAN2 scope and should be left to SA2. 
2. Collocated gNB-UPF: Here, no need for a new gNB-terminated DRB definition. However, this limits the flexibility of transferring AI/ML models over radio only to gNB-UPF collocated deployments.
Observation 4: Transferring the AI/ML models over the CP has the following pros
· Little to no RAN2 spec impact
· Suitable for any model sizes and formats. 
Observation 5: Transferring the AI/ML models over the CP has the following cons
· Delivering the AI/ML model on a DRB is less reliable and robust than SRB. 
· Without a new gNB-terminated DRB definition, this option is only suitable for deployments of collocated UPF-gNB. 
Proposal 3: RAN2 not to conclude on the new gNB-terminated DRB for AI/ML model transfer over UP and leave it up to SA2. 
Proposal 4: For a flexible support of AI/ML model transfer, RAN2 to support both AI/ML model transfer methods over UP and CP, respectively. 
Conclusions
This contribution has presented Dell’s views on AI/ML model transfer over UP and CP, respectively. The following observations and proposals are therefore made:
Observation 1: Level z of AI/ML model transfer based on 3GPP signalling is relevant to RAN2 scope, where AI/ML model payload is delivered based on 3GPP signalling. This calls for 3GPP CP or UP signalling and protocol enhancements to adapt to emerging AI/ML model delivery requirements. 
Observation 2: Transferring the AI/ML models over the CP has the following pros:
· It offers lesser AI/ML transfer latency compared to delivering AI/ML models over UP
· AI/ML models are considered as part of UE context, which can be adaptively tuned to each UE AI/ML capability. 
· It requires much less RAN2 spec impact, which is only limited to RRC. 

Observation 3: Transferring the AI/ML models over the CP has the following cons:
· It only supports small sized AI/ML models; otherwise, the number of RRC message segmentations is significantly expanded. 
· It may potentially block other non-AI/ML mode RRC information if a larger AI/ML model is exchanged as part of existing RRCreconfiguration message, specially in handover and poor RF conditions scenarios. 
· It does not support mobility forwarding. Thus, in case of handover, the AI/ML model RRC segments will be lost, and the whole RRCreconfig message should be transmitted again. 

Proposal 1: A new RRC message signalling is defined, independently from existing RRCreconfig message, for carrying AI/ML model information as UE context information.
Proposal 2: The new RRC signalling message, for carrying AI/ML model information, to support mobility forwarding, and different RRC segmentation compared to existing RRC messages, which matches the RRC model sizes.
Observation 4: Transferring the AI/ML models over the CP has the following pros
· Little to no RAN2 spec impact
· Suitable for any model sizes and formats. 
Observation 5: Transferring the AI/ML models over the CP has the following cons
· Delivering the AI/ML model on a DRB is less reliable and robust than SRB. 
· Without a new gNB-terminated DRB definition, this option is only suitable for deployments of collocated UPF-gNB. 
Proposal 3: RAN2 not to conclude on the new gNB-terminated DRB for AI/ML model transfer over UP and leave it up to SA2. 
Proposal 4: For a flexible support of AI/ML model transfer, RAN2 to support both AI/ML model transfer methods over UP and CP, respectively. 
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