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Introduction

At SA2 #159, SA2 has endorsed a draft Rel.19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)" [1] The work tasks regarding the cross-domain coordination aspects are as follows:
	-	WT#1: AI/ML cross-domain coordination aspects
· Study enhancements to support AI enabled RAN based on conclusions of the RAN study. The WT will discuss whether and how to support the cross domain (i.e. UE, RAN, 5GC, OAM and AF) collaborative AI/ML mechanisms to support the UE, the RAN, the 5GC and the AF for the aspects described by the work tasks below. The WT will also discuss interaction/coordination with RAN to support the AI enabled RAN framework:  
-	WT1.1 – Study enhancements to UE data collection framework. Study whether and how to enhance UE data collection framework to meet requirements for RAN AI support for air interface operation (for RAN). This includes identifying what benefit can be achieved from enhanced UE data collection for 5GC, and the potential impacts on the 5G framework, including potential enhancements to policy control. Regarding the radio related data collected from UE or RAN, e.g, channel status information and beam information, the WT will also discuss the data leakage from the operator's domain which should be avoided.
-	WT1.2 – Study 5GC support for AI/ML model and information sharing with the UE. Study whether (and how) to support model transfer/delivery to the UE according to RAN1/RAN2 considerations, including potential enhancements to policy control. Whether and what entities or functions transfer the AI/ML model or information to the UE will be studied as part of the work. This WT will also discuss the data leakage from the operator's domain which should be avoided.
-	WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN. Work will be based on the possible requirements defined by RAN1 and RAN2. 
· WT1.4: Study whether and how to support interaction/coordination with RAN3 to support the AI enabled NG-RAN framework (i.e. AI/ML for NG-RAN in Rel-18). Work will be based on possible requirements from RAN3. 
· WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning.


Furthermore, the above WT#1 of the draft SID contain the following note:
"Whether SA2 will study WT1 and the content of WT1 will depend on and follow RAN study and conclusions. WT1 and associated TUs will be revised to align to RAN study conclusions, when RAN reaches such conclusions."
Consequently, SA2 has sent an LS to RAN1 [2] with the following action:
ACTION: 	SA WG2 kindly asks RAN1, RAN2, RAN3 and TSG RAN to provide feedback on whether there is any requirement for SA2 to support AI/ML for air interface and NG-RAN in RAN. SA WG2 would like to ask for an answer at the latest by the December plenary meetings.

This document focuses on potential key requirements that may require SA2 involvement in a reply to LS in [2] based on RAN1 current progress as follows:
· Data collection
· Model transfer/delivery
· Model identification, including two-sided model pairing
· Two-sided model training

This contribution also contains a draft LS to [2] in the Annex in Section 4.


Discussion

Data collection
We believe that data collection for both NW-side model training and UE-side model training require SA2 involvement. We expect RAN2 to reply to SA2 on data collection. Please refer to our companion RAN2 papers [3][4] for analysis.

Model transfer/delivery solutions
We believe that SA2 involvement is required for model transfer/delivery. We expect RAN2 to reply to SA2 on model transfer/delivery. Please refer to our companion paper [3][5] for analysis.


Model identification
RAN1 agreed on the following types of model identification for study. Model identification may have SA2 impact, e.g., in relation to model ID assignment and meta information associated with a model being identified.

	Agreement
For model identification of UE-side or UE-part of two-sided models, categorize model identification types as follows, and further study relevant aspects, necessity, and specification impact (if any).
· Type A: Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling
· The model may be assigned with a model ID during the model identification, which may be referred/used in over-the-air signaling after model identification. 
· FFS: Spec impact to other WGs
· Type B: Model is identified via over-the-air signaling, 
· Type B1: 
· Model identification initiated by the UE, and NW assists the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Type B2: 
· Model identification initiated by the NW, and UE responds (if applicable) for the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Note: The support and applicability of each model identification Type is a separate discussion. This study does not imply that model identification is necessary.





In CSI compression using two-sided model use case, establishing pairing between the CSI generation model and the CSI reconstruction model may have SA2 impact.

	Observation
In CSI compression using two-sided model use case, at least the following options have been proposed by companies to define the pairing information used to enable the UE to select a CSI generation model(s) that is compatible with the CSI reconstruction model(s) used by the gNB: 
· Option 1: The pairing information is in the forms of the CSI reconstruction model ID that NW will use. 
· Option 2: The pairing information is in the forms of the CSI generation model ID that the UE will use. 
· Option 3: The pairing information is in the forms of the paired CSI generation model and CSI reconstruction model ID. 
· Option 4: The pairing information is in the forms of by the dataset ID during type 3 sequential training. 
· Option 5: The pairing information is in the forms of a training session ID to a prior training session (e.g., API) between NW and UE. 
· Option 6: The pairing information is up to UE/NW offline co-engineering alignment, transparent to 3GPP specification. 
· Note: the disclosure of the vendor information during the model pairing procedure and model identification procedure should be considered.
· Note: If each UE side model is compatible with all NW side model, the information is not needed for the UE. 
Note: Above does not imply there is a need for a central entity for defining/storing/maintaining the IDs.  




Two-sided model training
For two-sided model training for CSI compression, dataset and/or other information delivery between NW-side and UE-side may be needed, which may have SA2 impact.

	Agreement
In CSI compression using two-sided model use case with training collaboration type 3, for sequential training, at least the following aspects have been identified for dataset delivery from RAN1 perspective, including:   
· Dataset and/or other information delivery from UE side to NW side, which can be used at least for CSI reconstruction model training
· Dataset and/or other information delivery from NW side to UE side, which can be used at least for CSI generation model training
· Potential dataset delivery methods including offline delivery, and over the air delivery
· Data sample format/type 
· Quantization/de-quantization related information
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Attachments:	

· 1	Overall description
RAN1 thanks SA2 for the LS on AI/ML Core Network enhancements in [2].
RAN1 has discussed AI/ML framework and identified some potential AI/ML solutions. RAN1 has not down-selected solutions, as much of the discussion will be outside the RAN1 scope. Therefore, RAN1 invites SA2 to review the report below on relevant RAN1 agreements and discussions, and to derive SA2 requirements.
The following agreed studies in RAN1 may have impact to other WGs: 

· Model identification
RAN1 agreements on model identification types
	Agreement
For model identification of UE-side or UE-part of two-sided models, categorize model identification types as follows, and further study relevant aspects, necessity, and specification impact (if any).
· Type A: Model is identified to NW (if applicable) and UE (if applicable) without over-the-air signaling
· The model may be assigned with a model ID during the model identification, which may be referred/used in over-the-air signaling after model identification. 
· FFS: Spec impact to other WGs
· Type B: Model is identified via over-the-air signaling, 
· Type B1: 
· Model identification initiated by the UE, and NW assists the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Type B2: 
· Model identification initiated by the NW, and UE responds (if applicable) for the remaining steps (if any) of the model identification
· the model may be assigned with a model ID during the model identification
· FFS: details of steps
· Note: The support and applicability of each model identification Type is a separate discussion. This study does not imply that model identification is necessary.



RAN1 agreement on two-sided model pairing
	Observation
In CSI compression using two-sided model use case, at least the following options have been proposed by companies to define the pairing information used to enable the UE to select a CSI generation model(s) that is compatible with the CSI reconstruction model(s) used by the gNB: 
· Option 1: The pairing information is in the forms of the CSI reconstruction model ID that NW will use. 
· Option 2: The pairing information is in the forms of the CSI generation model ID that the UE will use. 
· Option 3: The pairing information is in the forms of the paired CSI generation model and CSI reconstruction model ID. 
· Option 4: The pairing information is in the forms of by the dataset ID during type 3 sequential training. 
· Option 5: The pairing information is in the forms of a training session ID to a prior training session (e.g., API) between NW and UE. 
· Option 6: The pairing information is up to UE/NW offline co-engineering alignment, transparent to 3GPP specification. 
· Note: the disclosure of the vendor information during the model pairing procedure and model identification procedure should be considered.
· Note: If each UE side model is compatible with all NW side model, the information is not needed for the UE. 
Note: Above does not imply there is a need for a central entity for defining/storing/maintaining the IDs.  



· Dataset delivery for two-sided model training

	Agreement
In CSI compression using two-sided model use case with training collaboration type 3, for sequential training, at least the following aspects have been identified for dataset delivery from RAN1 perspective, including:   
· Dataset and/or other information delivery from UE side to NW side, which can be used at least for CSI reconstruction model training
· Dataset and/or other information delivery from NW side to UE side, which can be used at least for CSI generation model training
· Potential dataset delivery methods including offline delivery, and over the air delivery
· Data sample format/type 
· Quantization/de-quantization related information



From RAN1 perspective, some of the above RAN1-agreed potential solutions may require SA2 further discussion and analysis.
· 2	Actions
To SA2, SA5, RAN3
ACTION: 	RAN1 respectively asks SA2, SA5, RAN3 to take the above information into account in their discussions, if necessary.

· 3	Dates of next TSG RAN WG1 meetings
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]RAN1#116			Feb 26-Mar 1, 2024,	 Athens, Greece
RAN1#116-bis 	Apr 15-Apr 19, 2024,	 China (TBC)
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