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This contribution discusses the LS from SA2 [1] asking for inputs on potential requirements for SA2 to support AI/ML for air interface and AI/ML for NG-RAN. We provide Intel’s thoughts on what the reply LS to SA2 should be.
Additionally, in RAN1 #115, conclusions of the outcome of the Rel-18 AI/ML air interface study were agreed and captured into the TR38.843. The study had 3 main uses cases, CSI enhancements, beam management enhancements, and positioning enhancements. Because the conclusions from SI had some inconclusive outcome, i.e., no-consensus, in this contribution, we provide Intel’s views on the recommendations for Rel-19 based on conclusions for Rel-18 AI/ML for air interface SI.

Discussion
LS from SA2
SA2 has sent LS to RAN, RAN1, RAN2, and RAN3 in [1]. SA2 basically asked RAN/RAN1/RAN2/RAN3 for any information on the potential requirements for SA2 to support AI/ML for air interface and AI/ML for NG-RAN in RAN. SA2 asked RAN to provide an answer at the latest by the December plenary meetings. The following is the current status of RAN1, RAN2, and RAN3 on the LS issue from SA2.
· RAN1 status
· Noted. Some discussion on the LS took place, but no agreement/consensus on the reply LS was reached.
· RAN2 status
· Noted. Not much discussion on the LS took place.
· RAN3 status
· While reply LS in in R3-237745 [2] was sent, this reply was intend for AI/ML for NG-RAN. No reply for AI/ML for air-interface was provided.
Given the lack of inputs from RAN1 and RAN2 on the SA2 requirements for AI/ML for air interface, we believe RAN should work towards formulating a reply LS to SA2 on behalf of RAN1 and RAN2.
One of the main reasons that the reply LS in RAN1 and RAN2 was not agreed is the dispute among companies on what information should be sent to SA2 that relates to SA2 requirements for AI/ML. Even though the study for AI/ML for air-interface has been completed in RAN1 and RAN2, companies were not able to converge on a set of information that should be conveyed.
From Intel’s perspective, all relevant information for AI/ML air-interface SI has been captured into TR38.843. Therefore, TR38.843 represents the holistic information available from RAN for AI/ML air-interface. If companies are not able to prune down the information needed to be sent to SA2, we propose to reply to SA2 to ask them to review the TR as it captures all the information and provides the most holistic information on any potential SA2 requirements. As per TR38.843 (RAN2 agreements) in the case of positioning case 2b, 3b (LMF-side model), LMF is the entity for model training, inference, monitoring and control – potentially relevant for data collection (WT1.1) and model identification and management (WT1.3). Model delivery/transfer is not applicable for positioning case 2b, 3b (WT1.2). In all other use-cases the involvement of CN (including LMF) as an entity for model training or model transfer/delivery is FFS – this includes the use cases of CSI compression, beam management and positioning cases 1, 2a and 3a. 
Further information that could be provided to SA2 should be available once RAN decides on the exact content of the expected Rel-19 work item on AI/ML for air interface. The TR38.843 and the WID for Rel-19 on AI/ML for air interface should provide all the information for SA2.

Proposal 1:
· As a response to RP-232727 (S2-2311921), reply to SA2 that all study outcome from RAN1 and RAN2 for Rel-18 AI/ML air interface is available in TR38.843. If a WID for Rel-19 AI/ML for air interface is agreed, it could be sent along with the reply LS for information purposes. 

Recommendation for Rel-19 based on Rel-18 SI
In RAN1 #115, set of agreements for conclusions on the three main use cases for AI/ML for air interface was made. The following are the set of key conclusions for Rel-18 AI/ML air interface.
	Agreement on general framework
Capture the following into the conclusion section of the AI/ML TR
The following aspects have been studied for the general framework of AI/ML over air interface for one-sided models and two-sided models.
· Various Network-UE Collaboration Levels
· Functionality-based LCM and model-ID-based LCM
· Functionality/model selection, activation, deactivation, switching, fallback
· Functionality identification and model identification
· Data collection
· Performance monitoring
· Various model identification Types and their use cases
· Reporting of applicable functionalities/models
· Method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE
· Model delivery/transfer and analysis of various model delivery/transfer Cases
The above studied aspects for General Framework can be considered for developing/specifying AI/ML use cases and common framework (if needed for some aspects) across AI/ML use cases.

Agreement on CSI compression
Capture the following as a conclusion in section 8 of the TR
· From RAN1 perspective, there is no consensus on the recommendation of CSI compression for normative work.
· At least the following aspects are the reasons for the lack of RAN1 consensus on the recommendation of CSI compression for normative work.
· Trade-off between performance and complexity/overhead
· Issues related to inter-vendor training collaboration 
· Other aspects that require further study/conclusion are captured in the summary

Agreement on CSI prediction
Capture the following conclusion in section 8 of the TR 38.843
· From RAN1 perspective, there is no consensus on the recommendation of CSI prediction for normative work.
· The reason for the lack of RAN1 consensus on the recommendation of CSI prediction for normative work is due to 
· Lack of results on the performance gain over non-AI/ML based approach and associated complexity
· Other aspects that require further study/conclusion are captured in the summary.


Agreement on Beam management
For AI-based beam management, from RAN1 perspective, at least the following are recommended for normative work
· Both BM-Case1 and BM-Case2
· BM-Case1: Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams
· BM-Case2: Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams
· DL Tx beam prediction for both UE-sided model and NW-sided model
· Necessary signaling/mechanism(s) to facilitate data collection, model inference, and performance monitoring for both UE-sided model and NW-sided model
· Signaling/mechanism(s) to facilitate necessary LCM operations via 3GPP signaling for UE-sided model

Agreement on positioning
It is recommended to specify necessary measurement, signaling and procedure to facilitate training, inference, monitoring and/or other LCM operations for both direct AI/ML positioning and AI/ML assisted positioning
· specify necessary signaling of data collection; investigate the necessity of other information for supporting data collection, and if needed, specify during normative work
· investigate on the necessity and signaling details of measurement enhancements, and if needed, specify during normative work
· investigate on the necessity and signaling details of monitoring method(s), and if needed, specify during normative work




From the conclusions, RAN1 recommended normative work for AI/ML based positioning and AI/ML based beam management enhancements. However, for CSI enhancement use cases, there were no consensus on a recommendation. RAN1 cites lack of consensus on performance versus complexity/overhead and on issues related to inter-vendor training collaboration being the main reasons for not being able to recommend normative work.
From the discussion and outcome, it is clear that the maturity level for normative work for CSI compression and CSI prediction based on AI/ML for air interface is rather low. Therefore, we do not recommend to start normative work for the CSI enhancement uses cases for Rel-19.
However, even though the conclusions from RAN1 lack consensus among companies for normative work, we believe there is still benefit in continuing the study on CSI enhancements for AI/ML air interface. The study and the work for AI/ML air interface potentially sets the foundation for future AI/ML air interface specifications, including 6G standards. As such, we strongly recommend that RAN1 and RAN2 continue with the study on CSI enhancements (both CSI compression and CSI prediction) during Rel-19.
The continuation of the study in Rel-19 for CSI enhancement use case should be allowed to continue to provide updates to the TR38.843, so that outcome of the study can be captured in Rel-19.

Proposal 2:
· Recommend RAN to begin normative work for beam management and positioning enhancement use cases for AI/ML air interface in Rel-19.
· Do NOT recommend RAN to begin normative work for CSI enhancement use case for AI/ML air interface in Rel-19.
· Recommend RAN to continue study of CSI enhancement use case for AI/ML air interface in Rel-19. Continue to update the TR38.843 for the CSI enhancement use case for AI/ML air interface in Rel-19.

Conclusion
In this contribution, we discuss the potential reply LS to SA2 as part of the response to RP-232727 (S2-2311921) [1] and recommendation for RAN based on the outcome and conclusions of the Rel-18 AI/ML air interface SI. The following are summary of proposals.
Proposal 1:
· As a response to RP-232727 (S2-2311921), reply to SA2 that all study outcome from RAN1 and RAN2 for Rel-18 AI/ML air interface is available in TR38.843. If a WID for Rel-19 AI/ML for air interface is agreed, it could be sent along with the reply LS for information purposes. 

Proposal 2:
· Recommend RAN to begin normative work for beam management and positioning enhancement use cases for AI/ML air interface in Rel-19.
· Do NOT recommend RAN to begin normative work for CSI enhancement use case for AI/ML air interface in Rel-19.
· Recommend RAN to continue study of CSI enhancement use case for AI/ML air interface in Rel-19. Continue to update the TR38.843 for the CSI enhancement use case for AI/ML air interface in Rel-19.
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