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1	Introduction
The contents of SA2 LS [1] on AI/ML Core Network enhancements is as follows. 
	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. 

2. Actions:
To RAN1, RAN2, RAN3, TSG RAN: 
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.



Considering the request from SA2, RAN#102 may review whether any requirements for SA2 were identified to support AI/ML for air interface and NG-RAN in relevant discussions in RAN1/2/3 and further discuss whether/how to respond to SA2. 
2	RAN1/2/3 discussion and conclusion on SA2 LS [1]
2.1	RAN1
The SA2 LS [1] was discussed in RAN1#115 meeting and companies showed different views. Some companies thought RAN1 had not identified any requirement for SA2 to support AI/ML for air interface and RAN1 should reply to SA2 that there is no identified requirement for SA2’s enhancement for AI/ML for air interface. Some companies preferred to identify related RAN1 agreements and send LS back with related agreements. Some other companies assumed there were requirements for SA2 to study the potential enhancement to support AI/ML for air interface. In the end, RAN1 did not reach consensus on the requirements for SA2. Besides, RAN1 also discussed on some simple wording with clear message (e.g., no requirements being identified), but could not reach consensus on the potential LS back to SA2.   
Observation 1: RAN1 did not agree to any requirements for SA2 to support AI/ML for air interface and hence, did not send any response to SA2.
2.2	RAN2
In RAN2#124 meeting, RAN2 discussed a set of proposals on data collection options for UE-side model training. However, there was no consensus and/or convergence on a suitable data collection option, due to issue of lack of clarity on the handling, control and ownership of UE data in different options [3]. More specifically, in our understanding, the following points/questions were not addressed/answered during this discussion:
· Why the collected data needs to be terminated in/at entities inside and/or outside MNO? 
· No clear explanation on how to ensure protection of data ownership and legality of sharing UE data with different entities inside and/or outside MNO. 
· None of the proposed options can clearly address the serious issue of data security and data privacy.  
· What is the reason for control of data collection by MNO, and to what extent? For example, does this control cover both the data and the data collection process or transparent to collected data.
· How to control sharing of collected data with different entities inside and/or outside MNO?
· No clear understanding on what type of data is collected
· No clear understanding on the use case that requires the control of data collection (e.g. both collected data and data collection process) by MNO.
RAN2 did not converge on any proposed options for data collection for UE-side model training and made the following conclusion for the text to be captured in the RAN SI TR. 
	Capture the following text:
The following proposals were discussed in RAN2 
1.	UE collects and directly transfers training data to the OTT server 
	1a) OTT (3GPP transparent)
	1b) OTT (non-3GPP transparent)
2.	UE collects training data and transfers it to CN. CN transfers the training data to the OTT server.
3.	UE collects training data and transfers it to OAM. OAM transfers the needed data to the OTT server.

RAN2 did not study or analyze the proposals and did not agree to requirements or recommendations.



Moreover, RAN2 also did not agree to any requirements in relation to SA2 Rel-19 SI WT1.2 and WT1.3 [2]:
	-	WT1.2 –Study whether (and how) to support model transfer/delivery to the UE according to RAN1/RAN2 considerations, including potential enhancements to policy control...
-	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.



[bookmark: _GoBack]Observation 2: RAN2 completed the AI/ML SI without agreeing to any requirements for SA2, and hence did not send any response to SA2.
2.3	RAN3
The SA2 LS was discussed in RAN3#122 meeting. RAN3 sent the following reply to SA2 in [4].
	RAN3 thanks SA2 for the LS in R3-237155 (S2-2311921) on AI/ML Core network enhancements for Rel-19.
SA2’s Question: SA WG2 is asking TSG RAN and RAN WGs to provide feedback on whether there is any requirement for SA2 to support AI/ML for air interface and NG-RAN in RAN.
RAN3’s Answer: In Rel-18, RAN3 has not identified any requirement for SA2 to support AI/ML for NG-RAN



Observation 3: RAN3 did not identify any requirement for SA2 to support AI/ML for NG-RAN and notified SA2 about this in their response LS.
[bookmark: _Hlk527071819]3	Conclusions
In this contribution, we summarised the discussions in RAN WG1/2/3 on SA2 LS on AI/ML Core Network enhancements [1], related to RAN WGs work on AI/ML for air interface and NG-RAN. The followings are our observations. 
Observation 1: RAN1 did not agree to any requirements for SA2 to support AI/ML for air interface and hence, did not send any response to SA2.
Observation 2: RAN2 completed the AI/ML SI without agreeing to any requirements for SA2, and hence did not send any response to SA2.
Observation 3: RAN3 did not identify any requirement for SA2 to support AI/ML for NG-RAN and notified SA2 about this in their response LS.

Taking into account the above observations, we make the following proposals. 
Proposal 1: RAN sends a response LS to SA2 saying that RAN and RAN1/2/3 have not identified any requirements that need SA2 support for AI/ML for air interface and NG-RAN in RAN.
Proposal 2: RAN to approve the reply LS to SA2 in [5]. 
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5	Annex A (LS on AI/ML CN enhancements [1])
	Title:	LS on AI/ML Core Network enhancements
Response to:	-
Release:	Release 19
Work Item:	N/A

Source:	SA2
To:	TSG RAN, RAN1, RAN2, RAN3
Cc:	TSG SA

Contact Person:
Name:	Haris Zisimopoulos
Tel. Number:	
E-mail Address:	harisz AT qti DOT qualcomm DOT com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None

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. 
2. Actions:
To RAN1, RAN2, RAN3, TSG RAN: 
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.

3. Date of Next SA WG2 and TSG SA Meetings:
SA WG2 Meeting #160	13-17 November 2023	Chicago, USA
TSG-SA Meeting #102	11-15 December 2023	Edinburgh, UK


6	Annex B (Study on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML) [2])
	[bookmark: _Hlk85617161]4	Objective
The aim of this study work is to investigate and identify potential architecture and system level enhancements to support AI/ML enhancements.
Specifically, the objectives include: 
-	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 for the aspects described by the work tasks below.  
 -	WT1.1 –Study whether and how to support UE data collection 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. The WT will also discuss the possible data leakage from the operator’s domain which should be avoided.
-	WT1.2 –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 possible 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.
[bookmark: _Hlk143530336]
· [bookmark: _Hlk143530231]WT2:  Study whether and what potential enhancements are needed to enable 5G system to assist in collaborative AI/ML operation involving 5GC/NWDAF and/or AF for “Vertical Federated Learning (VFL)”. The work will be based only on and limited to the scope of justified use cases. 

NOTE F: RAN and UE aspects are out of scope. Solutions based on interactions between the application client and 5GS are out of scope. The necessary communication between AF and UE application client to support the collaborative AI/ML operation is understood as no normative procedure impact. Horizontal FL procedure defined in R18 should be taken into account and reused whenever possible.
NOTE G: coordination with SA6 is required.

· WT3: Study enhancements to support NWDAF-assisted policy control and address network abnormal behaviour
· [bookmark: _Hlk143765077]WT3.1 – Study whether and what additionally needs to be supported in order to enhance 5GC NF operations (i.e. policy control and QoS) assisted by NWDAF. The work will firstly identify the specific use cases to be considered, in order to identify the appropriate scope. The work will analyse the result impacts on NWDAF (e.g. the need to understand specific NF functionality), and the compatibility of new solutions wrt existing analytics, in order to determine the need and benefits of new solutions. 
· WT3.2 – Study prediction, detection, prevention, and mitigation of network abnormal behaviours i.e. signalling storm with the assistance of NWDAF. 
NOTE H: The study will focus primarily on existing enforcement mechanisms when available and identify new ones when no existing ones can be used.
NOTE I: The study will consider the study/work done by SA WG5 and CT WG4 in this regard already and collaborate with SA WG5/CT WG4 regarding the handling of abnormal network behaviours.




