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1. Introduction
RAN3 received the LS from SA2 in [1] where SA2 provides RAN3 and other 3GPP RAN Working Groups with some updated information about the ongoing discussion in SA2 concerning the draft of the Rel-19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)", whose latest endorsed baseline version to be used for further SA2 work can be found in [2]. Moreover, SA2 asked for feedback on whether there is any requirement for SA2 to support AI/ML in RAN for air interface and NG-RAN.
In this contribution, we provide our analysis on the SA2 LS and related request for feedback, as well as a draft reply LS to SA2 in [6].
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In the LS “LS on AI/ML Core Network enhancements” in [1] SA2 provides the following Overall Description:
1. Overall Description:
SA WG2 and TSG SA are discussing, in the context of the draft (not yet approved) rel.19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)", the working task #1 as captured in S2-2310034 (endorsed as the baseline for further work at SA2#158), which is still undergoing discussion in SA2. 
The WT contains 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."
SA WG2 is asking TSG RAN and RAN WGs (in TO above) 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. 
and indicates Actions to RAN Working Groups as well TSG RAN as below:
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.
[bookmark: _Hlk85617161]According to the latest endorsed baseline version of the Rel-19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)" in [2] – which aims at investigating and identifying potential architecture and system-level enhancements to support AI/ML – the following description of the Work Task #1 (WT#1) can be found:
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.
NOTE A: The work will not modify the architectural principle that a service-based architecture only applies for 5GC.
NOTE B: 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. 
NOTE C: Further alignment with SA5 for the AI/ML Functional framework may be required.
NOTE D: security aspects are in the scope of SA3, however architectural aspects related to security enhancements will be discussed in this WT.
NOTE E: The model management will follow the framework as defined by RAN.
In the above excerpt from [2], the scope of the WT#1 can be understood, that is, AI/ML cross-domain interaction/coordination aspects to support the AI-enabled RAN framework based on conclusions of the RAN study. To be specific, WT#1 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 in the different sub-work tasks WT1.1, …, WT1.5.
In our understanding, WT1.1, WT1.2, WT1.3 and WT1.5 concern the cross-domain interaction/coordination aspects involving SA2, RAN1 and RAN2 and whose actual need and feasibility depend on the outcome of the RAN1-led Rel-18 “Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR air interface”. 
Then, the only sub-work task that is in RAN3 scope is WT1.4:
· 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.
Observation 1: Only WT1.4 in the draft Rel-19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)" from SA2 is in RAN3 scope.
In the RAN3-led Rel-18 WI “Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN” RAN3 introduced the signalling support for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization use cases, by considering the existing NG-RAN interfaces and architecture. Even if the NG-RAN split architecture was in the scope of the WI, in RAN3#121bis meeting (October 2023) it was agreed that [3]:
WA: Defining new procedures to transfer the measured EC over F1 follows the design over Xn.
The following overwrites the previous WA: enhancements to support AI/ML for split RAN architecture are not pursued in R18.
hence, in Rel-18 only the non-split architecture is considered for AI/ML-enabled use cases.
Moreover, in RAN3#119 meeting (February 2023), RAN3 agreed the following concerning the NG interface [4]:
Solutions for AI/ML information exchange over the NG interface are not considered as part of Rel-18.
Therefore, based on the RAN3 agreements quoted above, it is straightforward to note that the signalling support for the considered AI/ML-based use case is only limited to the Xn interface in Rel-18, where new class1/2 procedures have been introduced (Data Collection Reporting Initiation / Data Collection Reporting). Such new procedures are used for the exchange of AI/ML-related information in a use case and data type agnostic manner, that is, the intended usage of the data exchanged via these procedures (e.g., input, output, feedback) is not indicated. AI/ML-related information that could be transferred over Xn for the considered use cases include predictions (Predicted Radio Resource Status, Predicted Number of Active UEs and Predicted RRC Connections), UE Performance Feedback, measured UE trajectory, and the measured NG-RAN node’s Energy Cost.
Observation 2: In Rel-18 only the NG-RAN non-split architecture is considered for AI/ML-enabled use cases, and the NG interface is out of the Rel-18 work on AI/ML for NG-RAN.
Another topic which has been extensively discussed during the Rel-18 WI concerned the enhancements to the MDT framework to enable the “Continuous MDT” feature, that is, enabling the continuous collection of MDT data from the same UE across RRC state changes, particularly beneficial for the case of AI/ML Training in OAM. Several solutions have been proposed by companies, mainly addressing the Management-based MDT mechanism, some of which might have CN impacts for retrieving all or part of the Management-based MDT configuration when the UE transits from RRC idle/inactive to RRC connected so that such UE can be re-configured to perform MDT measurements. However, due to the inability to reach consensus on which solution to go for, in RAN3#121 meeting (August 2023) it was agreed that [5]:
The following understanding is based on R18 use cases:
Signalling-based MDT could provide continuous Data Collection from a certain UE, however, it has scalability issues when selecting large number of UEs and lacks cell-level granularity. 
Management-based MDT provides the advantage of being scalable when selecting large number of UEs. However, current management-based MDT mechanism cannot identify and group together MDT reports collected from the same UE across RRC states. UE selection is left to RAN implementation and it is not controllable by OAM.
It is proposed that solutions to address the above shortcomings are not pursued in Rel.18.
Observation 3: In Rel-18, solutions for MDT procedure enhancements are not pursued.
Based on the observations made above, we think that, from RAN3 perspective, there is no need for SA2 to work in Rel-19 on AI/ML cross-domain interaction/coordination aspects to support the AI-enabled RAN framework developed in Rel-18.
It is proposed to agree the draft Reply LS to SA2 provided in [6] which reflects the above understanding.
Proposal: RAN3 to agree on the draft Reply LS to SA2 provided in R3-237377.  
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Based on the discussion in this paper, we make the following proposal:
Observation 1: Only WT1.4 in the draft Rel-19 "SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML)" from SA2 is in RAN3 scope.
Observation 2: In Rel-18 only the NG-RAN non-split architecture is considered for AI/ML-enabled use cases, and the NG interface is out of the Rel-18 work on AI/ML for NG-RAN.
Observation 3: In Rel-18, solutions for MDT procedure enhancements are not pursued.
Proposal: RAN3 to agree on the draft Reply LS to SA2 provided in R3-237377.  
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