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1	Introduction	
SA2 send a LS in [1] to check with RAN1, RAN2, RAN3 and TSG RAN the potential requirements for SA2 to support AI/ML in RAN. 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.


According to the discussion progress in RAN1/RAN2 study item and RANP R19 discussion, the scopes for R19 AI/ML for air interface and NG-RAN in RAN are not convergent, and the final conclusion on R19 topics should be done in RANP, but we understand that the intention of SA2’s LS is to collect views and inputs from different WG perspectives, to help them make the decisions on their R19 scope and possible TUs.
In this contribution, we’d like to discuss the possible requirements for SA to support the following R19 topics in RAN.
- R19 AI/ML for NG-RAN, which related to the following work task in S2-2310034.
	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)

- R19 AI/ML for Air interface, which related to the following work tasks in S2-2310034.
WT1.1: Study enhancements to UE data collection framework. 
WT1.2: Study 5GC support for AI/ML model and information sharing with the UE. 
WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN.
WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning.
2	Discussion
[bookmark: _Hlk109747344]2.1 R19 AI/ML in NG-RAN
According to the latest summary in September RANP in RP-232623 [2], the following items are listed for further discussion and refinement.
· Rel-18 leftovers (depends on Rel-18 outcome)
· Mobility optimization
· NR-DC
· UE Trajectory prediction
· Energy saving
· Prediction for energy cost
· Continuous MDT
· At least 1 potential new use case/scenario which benefits from inference-based techniques
· Coverage and Capacity Optimization
· Potential Rel-18 use case enhancements (e.g. new scenarios for ES)
· QoE
· Slicing
· Note: Model training/inference at the DU and/or F1 enhancements must be justified by the use case
· Study: Consider available functionality specified in 5GC (NWDAF, MDAS) in order to align AI/ML framework between RAN and CN

For the coordination with the core network, we think the most possible requirement is the coordination with NWDAF, NWDAF already have abilities and functions for big data analysis, and it can provide useful analysis information from E2E point of view. But how the RAN and NWDAF can be coordinated depends on the features and use cases that finally to be agreed in RAN among the candidate sub-items in bullet 1 and bullet 2.
About how RAN leverage the benefits from NWDAF, we made some initial analysis, according to TS 23.288[3], NWDAF has the following services:
	Service Name
	General description
	May be useful for RAN

	Nnwdaf_AnalyticsSubscription
	This service enables the consumer to subscribe/unsubscribe for network data analytics and optionally its corresponding analytics accuracy information.
	Yes

	Nnwdaf_AnalyticsInfo
	This service enables the consumer to request and get from NWDAF network data analytics, analytics accuracy information or enables NWDAF to request transfer of analytics context from another NWDAF.
	Yes

	Nnwdaf_DataManagement
	This service enables the consumer to subscribe/unsubscribe for data exposed by an NWDAF, fetch the subscribed data. Historical data or runtime data may be obtained using this service.
	Yes 

	Nnwdaf_MLModelProvision
	This service enables the consumer to receive a notification when an ML model matching the subscription parameters becomes available.
	Depends on whether the model training for RAN use cases can be placed in NWDAF

	Nnwdaf_MLModelInfo
	This service enables the consumer to request and get from NWDAF containing MTLF ML Model Information.
	

	Nnwdaf_MLModelMonitor
	This service enables the consumer to subscribe/unsubscribe for ML model accuracy (i.e. Analytics accuracy for an ML model as described in clause 6.2E.3.3) information monitored
	

	Nnwdaf_MLModelTraining
	This service enables the consumer to subscribe/unsubscribe/notify/modify for ML model training
	

	Nnwdaf_MLModelTrainingInfo
	his service enables the consumer to request for the information about ML model training based on the ML Model provided by the consumer.
	

	Nnwdaf_RoamingAnalytics
	This service enables the consumer to request or to subscribe/unsubscribe for network data analytics related to roaming UE(s).
	No

	Nnwdaf_RoamingData
	This service enables the consumer to subscribe/unsubscribe for input data related to roaming UE(s) for NWDAF analytics.
	No



Based on the above table, basically, the NWDAF can at least provide two kinds of services to RAN:
· Network data.
· Model training related services.

Regarding the network data may be useful for the use cases in AI/ML for NG-RAN, the following are some examples.
- Slice Load level information [for slice]
- Observed Service experience information [for QoE, mobility, etc.]
- UE Communication information [for all the cases]
For model training, according to R18 AI/ML in NG-RAN, it can be performed in gNB and OAM, the same mechanism may be re-used in R19. On the other hand, NWDAF already have strong abilities to support AI related functions, in commercial network deployment, some base stations may have limited resources and abilities for data processing and computing, they can leverage the model training related services in NWDAF, which may reduce the CAPEX for operators. 
The possible impacts if RAN needs to coordinate with NWDAF can be as follows:
	Services provided by NDWAF
	The potential issue needs to be solved if supported

	Network data provisioning
	NG-RAN node request and get the network data from NWDAF

	Model training service
	Model management between NG-RAN node and NWDAF
Model transfer/delivery between NG-RAN node and NWDAF




Observation 1, Network data provisioning and model training services may be useful and beneficial for the use cases currently discussed in R19 AI/ML for NG-RAN.
Observation 2, depending on the use cases, network data provisioning, model transfer/delivery, model management may be needed for the coordination between NG-RAN and NWDAF for R19 AI/ML for NG-RAN.
Observation 3, for R19 AI/ML for NG-RAN, the requirements for SA2 depends on the final conclusion in RAN Plenary meeting. 
2.2 R19 AI/ML for Air interface
For R18 AI/ML for Air interface study item, it’s under RAN1/RAN2 discussion, but according to the progress and discussion status, it is foreseen that some solutions and use cases may have RAN3 impacts, and RAN3’s solution may have impacts on SA, so from RAN3 perspective, the potential requirements for SA can also be discussed.
Currently, there’re three use cases discussed in RAN1/RAN2, for AI-based positioning, the data collection may relate to LMF, it can be discussed separately in WT1.5.
For AI-based Beamforming and AI-based CSI, we have the following analysis
WT1.1: Study enhancements to UE data collection framework. 
RAN2 is discussing the possible solutions for data collection including: MDT, L3 measurements, L1 measurement (CSI reporting), UAI, Early measurements, EVEX. In our view, if MDT is used, it may have impacts on SA5/SA2, as it can be enhanced based on the existing procedures.
WT1.2:  Study 5GC support for AI/ML model and information sharing with the UE. 
There’re multiple options for model transfer/delivery from network to UE discussed in RAN1/RAN2, some of them may have impacts on SA, but the details should be decided by RAN1/RAN2, RAN3 may not need to provide the possible requirements for SA2 for this WT.
WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN. 
For both functionality/model identification, RAN1 agrees existing UE capability framework serves as baseline to indicate UE's supported functionalities/models. RAN2 further agrees UE AS capability in RRC is utilized to indicate UE's supported AI/ML enabled feature/FG for CSI and beam management use cases, but whether SA involvement is needed is not clear right now, RAN3 may not need to provide the possible requirements for SA2 for this WT.
WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning.
For AI-based positioning, there’re three types of model under RAN1/2 discussion.
- UE-side model
- LMF-side model
- gNB-side model
And there are different options for Model training, Model transfer/delivery, Inference, Model/functionality monitoring and control, which cases and options can be further discussed in R19 depends on RAN1/RAN2, but from RAN3 point of view, it is foreseen that the RAN3 impacts and SA impacts, and we think the existing positioning procedures can be re-used as much as possible to support the AI-based positioning. 
Observation 4, for WT1.1: Study enhancements to UE data collection framework, from RAN3 point of view, if MDT mechanism is used for data collection, it may have impacts on SA5 and SA2.
Observation 5, for WT 1.2: Study 5GC support for AI/ML model and information sharing with the UE and WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN, whether SA involvement is needed depends on RAN1/RAN2 progress and decision.
Observation 6, for WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning, from RAN3 point of view, it is foreseen the impacts on SA, and existing positioning related procedures can be re-used as much as possible.
2.3 Reply LS
[bookmark: _GoBack]Regarding whether to reply the LS, although RAN3 cannot decide which use cases and solutions to be supported in R19, RAN3 can provide possible and potential impacts from RAN3 technical point of view, after the RAN TSG reply SA2 the final scope of R19 AI/ML in RAN side, SA2 can also consider RAN3’s information to decide the scope and allocate TUs.
Proposal 1, it is suggested RAN3 to reply the LS to SA2 with the possible and potential impacts from RAN3 technical point of view.
Proposal 2, it is proposed RAN3 to include the observations listed in this paper in the Reply LS.
3	Conclusion
In this contribution, we had the following observations and proposals.
For WT1.4
Observation 1, Network data provisioning and model training services may be useful and beneficial for the use cases currently discussed in R19 AI/ML for NG-RAN.
Observation 2, depending on the use cases, network data provisioning, model transfer/delivery, model management may be needed for the coordination between NG-RAN and NWDAF for R19 AI/ML for NG-RAN.
Observation 3, for R19 AI/ML for NG-RAN, the requirements for SA2 depends on the final conclusion in RAN Plenary meeting. 
For WT1.1
Observation 4, for WT1.1: Study enhancements to UE data collection framework, from RAN3 point of view, if MDT mechanism is used for data collection, it may have impacts on SA5 and SA2.
For WT1.2 and WT1.3
Observation 5, for WT 1.2: Study 5GC support for AI/ML model and information sharing with the UE and WT1.3: Study whether and how to support the alignment of model identification and model management between SA2 and RAN, whether SA involvement is needed depends on RAN1/RAN2 progress and decision.
For WT1.5
Observation 6, for WT1.5: Study whether and how to consider enhancements to LCS to support AI/ML based Positioning, from RAN3 point of view, it is foreseen the impacts on SA, and existing positioning related procedures can be re-used as much as possible.
Suggestions for the LS
Proposal 1, it is suggested RAN3 to reply the LS to SA2 with the possible and potential impacts from RAN3 technical point of view.
Proposal 2, it is proposed RAN3 to include the observations listed in this paper in the Reply LS.
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