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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk53665621]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 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."
Consequently, SA2 has sent an LS [2] to RAN2 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 contribution focuses on potential key requirements that may require SA2 involvement in a reply to LS in [2] based on RAN2's current progress as follows:
· Data collection
· Model ID
· Model transfer solutions
· Mapping of functionality to entities
This contribution also provides a draft reply LS to [2] in the Annex.
2. Discussion
2.1 Data collection
For data collection for Network side model training, RAN2 has agreed:
Agreements on NW-side data collection
For CSI and beam management
1. For training of NW-side models, both gNB- and OAM-centric data collection are considered in the study.
1. For training of NW-side models, the gNB-centric data collection implies that the gNB configures the UE to initiate/terminate the data collection procedure.  To further study the details of the data collection configuration
1. For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.
1. Related to gNB-centric data collection for NW-side model training, RAN2 studies the potential impact on L3 signalling for the reporting of collected data, taking into account RAN1 further inputs/progress.
1. Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress
Positioning
	For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
8	For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
On NW-side data collection, RAN2 has agreed to include OAM-centric data collection and RAN2 would study the potential impact on the MDT for connected mode. OAM-centric data collection and potential MDT impact would, at last, require SA2/SA5 study involvement. Thus,
Observation 1: For OAM-centric data collection and MDT impact analysis, the involvement of SA2/SA5 would be required.
For the positioning use case, RAN2 agreed that the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF for LMF-sided inference. Potential discussions on NRPPa protocol would require RAN3 expertise and involvement. Thus,
Observation 2: For NRPPa protocol application to the data collected by gNB and terminated at LMF, the involvement of RAN3 would be required.
Therefore,
Proposal 1a: In LS response to the SA2 LS, RAN2 to include the following network-side RAN2 agreements on data collection:
CSI and beam management
· For training of NW-side models, both gNB- and OAM-centric data collection are considered in the study.
· For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.
· Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress
Positioning
· For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
· For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF

For Data collection requirements for UE-sided model training, the following requirements have been identified in the contribution [3]:
1. The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators. 
2. Operators should have control over and awareness of the data collection process.
3. User privacy and security should be preserved.
4. Minimize the impact of additional air-interface traffic.
5. Futureproof and extendable design.
On the above requirements, at least, requirements 1,2, and 3 would require SA WG, e.g., SA2, study. 
Observation 3: Data collection requirements for UE-sided model training would at least require SA2’s study on the mechanism for potential data collection.
Therefore,
Proposal 1b: In LS response to the SA2 LS, RAN2 includes at least the following requirements for data collection for the UE-side model.
· The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators. 
· Operators should have control over and awareness of the data collection process.
· User privacy and security should be preserved.
· Minimize the impact of additional air-interface traffic.
· Futureproof and extendable design.

2.2 model ID 
On model ID it is captured in TR38.843 the following statement:
RAN2 assumes that a model ID is globally unique, e.g., allowing for proper model training, model validation, and model testing procedures.
Formatting and specification of potential globally unique model ID should be aligned with SA2 and SA2 would study the potential design and format.
Proposal 2: In LS response to the SA2 LS, RAN2 to include the following RAN2 assumption:
model ID is globally unique, how to ensure the uniqueness needs coordination with SA2.
2.3 Model transfer
RAN2 has agreed on the following potential model transfer/delivery solutions as follows:
· Solution 1a: gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling.
· Solution 2a: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via NAS signalling.
· Solution 3a: LMF can transfer/deliver AI/ML model(s) to UE via LPP signalling.
· Solution 1b: gNB can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 2b: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 3b: LMF can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 4a: OTT server can transfer/deliver AI/ML model(s) to UE (e.g., transparent to 3GPP).
· Solution 4b: OAM can transfer/deliver AI/ML model(s) to UE.
Any potential discussion on model transfer/delivery solutions Sol2a, Sol2b, Sol3a, Sol3b, Sol4a and Sol4b would require at least SA2 study and/or involvement.
Proposal 3: In LS response to the SA2 LS, RAN2 to include the analysis of the potential model transfer/delivery solutions:
· Solution 1a: gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling.
· Solution 2a: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via NAS signalling.
· Solution 3a: LMF can transfer/deliver AI/ML model(s) to UE via LPP signalling.
· Solution 1b: gNB can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 2b: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 3b: LMF can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 4a: OTT server can transfer/deliver AI/ML model(s) to UE (e.g., transparent to 3GPP).
· Solution 4b: OAM can transfer/deliver AI/ML model(s) to UE.
2.3 Functionality mapping
RAN2 has previously endorsed functionality mapping to physical entities tables captured in TR38.843 annex. In those tables, some of the AI/ML functionalities are mapped to OAM or LMF. Any further analysis on those functionality mapping related to OAM and/or LMF would require SA2/SA5 potential study.
Proposal 4: In LS response to the SA2 LS, RAN2 to include RAN2 endorsed functionality mapping table with potential impact on SA WGs, e.g., OAM/LMF.

The draft LS reply based on the above analysis is attached in the Annex.
Proposal 5: RAN2 to reply to the SA2 LS with Draft LS in Annex below.
3. Conclusion
This paper concludes with the following observations:
Observation 1: For OAM-centric data collection and MDT impact analysis, the involvement of SA2/SA5 would be required.
Observation 2: For NRPPa protocol application to the data collected by gNB and terminated at LMF, the involvement of RAN3 would be required.
Observation 3: Data collection requirements for UE-sided model training would at least require SA2’s study on the mechanism for potential data collection.
And proposes:
Proposal 1a: In LS response to the SA2 LS, RAN2 to include the following network-side RAN2 agreements on data collection:
CSI and beam management
· For training of NW-side models, both gNB- and OAM-centric data collection are considered in the study.
· For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.
· Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress
Positioning
· For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
· For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF
Proposal 1b: In LS response to the SA2 LS, RAN2 includes at least the following requirements for data collection for the UE-side model.
· The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g. OAM controlled by mobile network operators. 
· Operators should have control over and awareness of the data collection process.
· User privacy and security should be preserved.
· Minimize the impact of additional air-interface traffic.
· Futureproof and extendable design.
Proposal 2: In LS response to the SA2 LS, RAN2 to include the following RAN2 assumption:
model ID is globally unique, how to ensure the uniqueness needs coordination with SA2.

Proposal 3: In LS response to the SA2 LS, RAN2 to include the analysis of the potential model transfer/delivery solutions:
· Solution 1a: gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling.
· Solution 2a: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via NAS signalling.
· Solution 3a: LMF can transfer/deliver AI/ML model(s) to UE via LPP signalling.
· Solution 1b: gNB can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 2b: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 3b: LMF can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 4a: OTT server can transfer/deliver AI/ML model(s) to UE (e.g., transparent to 3GPP).
· Solution 4b: OAM can transfer/deliver AI/ML model(s) to UE.
Proposal 4: In LS response to the SA2 LS, RAN2 to include RAN2 endorsed functionality mapping table with potential impact on SA WGs, e.g., OAM/LMF.
Proposal 5: RAN2 to reply to the SA2 LS with Draft LS in Annex below.
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Contact person:	
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	TR 38.843

· 1	Overall description
RAN2 thanks SA2 for the LS on AI/ML Core Network enhancements in R2-2311766.
RAN2 has discussed AI/ML framework and identified some potential AI/ML solutions. RAN2 has not yet made any decision on which solution(s) to be considered for normative work. Therefore. RAN2 does not have any specific requirements for SA2, at this point. 
However, some solutions discussed in RAN2 may have potential specification impacts in other WGs, such SA2, as follows:
· Data collection
RAN2 agreements on data collection for Network side model:
CSI and beam management
· For training of NW-side models, both gNB- and OAM-centric data collection are considered in the study.
· For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.
· Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress
Positioning
· For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
· For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF

RAN2 agreements on requirements for data collection for UE-side model.
· The collected dataset should be accessible to entities inside or outside the MNO network with an SLA with the MNO, e.g., OAM controlled by mobile network operators. 
· Operators should have control over and awareness of the data collection process.
· User privacy and security should be preserved.
· Minimize the impact of additional air-interface traffic.
· Futureproof and extendable design.

· Model ID
· RAN2 assumes that a model ID is globally unique, e.g., allowing for proper model training, model validation, and model testing procedures. 
· How to ensure the uniqueness needs coordination with SA2.

· Model transfer/delivery solutions
Identified solutions for model transfer/delivery.
· Solution 1a: gNB can transfer/deliver AI/ML model(s) to UE via RRC signalling.
· Solution 2a: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via NAS signalling.
· Solution 3a: LMF can transfer/deliver AI/ML model(s) to UE via LPP signalling.
· Solution 1b: gNB can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 2b: CN (except LMF) can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 3b: LMF can transfer/deliver AI/ML model(s) to UE via UP data.
· Solution 4a: OTT server can transfer/deliver AI/ML model(s) to UE (e.g., transparent to 3GPP).
· Solution 4b: OAM can transfer/deliver AI/ML model(s) to UE.
· Functionality mapping
TBD based on conclusions on functionality mapping discussion.

From RAN2 perspective, some of the above RAN2 agreed/endorsed solutions may require SA2, SA5 and RAN3 further discussion and analysis.
· 2	Actions
To SA2, SA5, RAN3
ACTION: 	RAN2 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]RAN2#125	Feb 26-Mar 2, 2023,	 Athens, Greece


