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1  Introduction
The objectives for Rel-19 AI/ML for NR Air interface were approved in [1]. 
	· AI/ML general framework for one-sided AI/ML models within the realm of what has been studied in the FS_NR_AIML_Air project [RAN2]:
· Signalling and protocol aspects of Life Cycle Management (LCM) enabling functionality and model (if justified) selection, activation, deactivation, switching, fallback
· Identification related signalling is part of the above objective 
· Necessary signalling/mechanism(s) for LCM to facilitate model training, inference, performance monitoring, data collection (except for the purpose of CN/OAM/OTT collection of UE-sided model training data) for both UE-sided and NW-sided models
· Signalling mechanism of applicable functionalities/models

· Beam management - DL Tx beam prediction for both UE-sided model and NW-sided model, encompassing [RAN1/RAN2]:
· Spatial-domain DL Tx beam prediction for Set A of beams based on measurement results of Set B of beams (“BM-Case1”)
· Temporal DL Tx beam prediction for Set A of beams based on the historic measurement results of Set B of beams (“BM-Case2”)
· Specify necessary signalling/mechanism(s) to facilitate LCM operations specific to the Beam Management use cases, if any
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE 
NOTE: Strive for common framework design to support both BM-Case1 and BM-Case2

· Positioning accuracy enhancements, encompassing [RAN1/RAN2/RAN3]:
· Direct AI/ML positioning:
· (1st priority) Case 1: UE-based positioning with UE-side model, direct AI/ML positioning
· (2nd priority) Case 2b: UE-assisted/LMF-based positioning with LMF-side model, direct AI/ML positioning
· (1st priority) Case 3b: NG-RAN node assisted positioning with LMF-side model, direct AI/ML positioning
· AI/ML assisted positioning 		 
· (2nd priority) Case 2a: UE-assisted/LMF-based positioning with UE-side model, AI/ML assisted positioning	
· (1st priority) Case 3a: NG-RAN node assisted positioning with gNB-side model, AI/ML assisted positioning
· Specify necessary measurements, signalling/mechanism(s) to facilitate LCM operations specific to the Positioning accuracy enhancements use cases, if any
· Investigate and specify the necessary signalling of necessary measurement enhancements (if any)
· Enabling method(s) to ensure consistency between training and inference regarding NW-side additional conditions (if identified) for inference at UE for relevant positioning sub use cases


As per chair’s guidance, this contribution will focus on the mechanisms and principles identified for data collection for network side model training during Rel-18.
2  Discussion
During R18 study phase, RAN2 captured the following principle for NW side data collection in TR 38.843 [2]:
· UE to support data logging,
· UE to report the collected data periodically, event-based, and on-demand,
· The UE memory, processing power, energy consumption, signalling overhead should be considered.
In addition, RAN2 analyzed the existing data collection mechanisms available in current RAN specifications for the UE to report measurements to another entity acting as termination point. 
· Logged MDT
· Immediate MDT
· L3 measurement
· L1 measurement
· UE Assistance information (UAI)
· Early measurement
· LPP
RAN2 also studied the mapping of AI/ML functions to physical entities per use case. The details on model training for beam management and positioning with NW-sided model are as follows.
· For beam management with gNB-sided model, training data can be generated by the gNB or UE, while the termination point for training data may include the gNB, or OAM.
· For positioning with gNB-sided model, training data can be generated by the gNB, while the termination point for training data may include the gNB or OAM. RAN2 identified the case in which LMF may be used for gNB-sided model training but no conclusion was reached.
· For positioning with LMF-sided model, training data can be generated by the gNB or UE, while the LMF is the termination point for training data.
During RAN1 discussion in last meeting, the majority supported to collect data for training via L3 signaling, since there is no latency requirements and data size is large.
Based on the endorsed data collection mechanisms analysis table in TR 38.843 [2], we think MDT framework can be taken as baseline for network-sided model training due to the following considerations:
· The data collected by MDT is aligned with beam management and positioning use cases, which includes L3 cell/beam measurements, location info, and sensor info, etc.
· Support data collection in RRC_CONNECTED (immediate MDT).
· Support data logging (Logged MDT).
· Both AS security and user privacy are satisfied.
· There is no latency requirements.
· The data size for model training is larger than model inference and monitoring.
· The collected data is terminated in TCE/OAM which can be also utilized by RAN.


  
a) Logged MDT                                    b) Immediate MDT
Figure 1. Basic flow for legacy MDT procedure
Based on the analysis above, we think the key point is to support data logging for RRC_CONNECTED UE in R19, thus the enhancements on the existing MDT framework is needed, e.g. the combination of legacy logged MDT and immediate MDT. In addition, the data collection mechanism should support the UE to report the collected data periodically, event-based, and on-demand. 
Proposal 1: The data collection framework for network-sided model training should support the data logging for RRC_CONNECTED UE.
During R18 study, RAN2 agreed to consider both gNB and OAM-centric data collection mechanisms for training of network-side models.
· The gNB-centric data collection implies that the gNB can configure the UE to initiate/terminate the data collection procedure.
· The OAM-centric data collection implies that the OAM can configure the UE to initiate/terminate the data collection procedure.
Similarly, the LMF-centric data collection can be considered for LMF-sided model training, i.e. LMF can configure the UE to initiate/terminate the data collection procedure.
In legacy MDT framework, the procedure is always initiated/terminated by OAM. However, the gNB, OAM, LMF can initiate/terminate the data collection precedure for NW-sided model training. Therefore, we prefer to introduce a new data collection framework for AI/ML, which can include the gNB/OAM/LMF-centirc data collection, and take legacy MDT as baseline. Furthermore, we think the same signaling/configuration over the air interface can be reused for gNB-centric and OAM-centric or LMF-centric data collection. We also provide a basic flow for new data collection framework for network-sided model training as illustrated in Figure 2.


Figure 2. Basic flow for new data collection framework for network-sided model training
Proposal 2: For data collection for network-sided model training, RAN2 consider to introduce a new data collection framework taken the legacy MDT as baseline, which includes gNB-centric, OAM-centric and LMF-centric data collection.
For the content of collected data for model training per use case, RAN1 Reply LS on Data Collection Requirements and Assumptions (R2-2311720) in R18 could be the baseline. 
· For beam management with gNB-sided model: L1-RSRPs and/or beam IDs are needed.
· For positioning with gNB-sided model: measurements (corresponding to model input, e.g. timing, power, and/or phase info) and intermediate positioning measurement (corresponding to model output, e.g. timing info, LOS/NLOS indicator) are needed.
· For positioning with LMF-sided model: measurements (corresponding to model input, e.g. timing, power, and/or phase info) and location coordinates as model output are needed.
For other information needed for model training, RAN2 can wait for RAN1’s further progress.
Proposal 3: For the content of data collection for NW-sided model training per use case, RAN2 could take the RAN1 Reply LS on Data Collection Requirements and Assumptions (R2-2311720) as the baseline, other information is up to RAN1 discussion.
For positioning with LMF-sided model, the training data can also be generated by the gNB or UE and terminated at LMF. Hence, the NRPPa or LPP protocol can be used to collect data for LMF-sided model training. However, the details of training data are still under RAN1 discussion. Thus, RAN2 can revisit whether LPP or NRPPa should be enhanced based on RAN1 progress, and RAN3 work may be triggered by LS if the enhancement on NRPPa is identified.
Proposal 4: For positioning with LMF-side model, the LPP and NRPPa protocol can be used to collect data for LMF-sided model training, which are based on RAN1’s progress and may have impacts on RAN3.

3	Conclusion
Here are the proposals for NW side data collection.
Proposal 1: The data collection framework for network-sided model training should support the data logging for RRC_CONNECTED UE.
Proposal 2: For data collection for network-sided model training, RAN2 consider to introduce a new data collection framework taken the legacy MDT as baseline, which includes gNB-centric, OAM-centric and LMF-centric data collection.
Proposal 3: For the content of data collection for NW-sided model training per use case, RAN2 could take the RAN1 Reply LS on Data Collection Requirements and Assumptions (R2-2311720) as the baseline, other information is up to RAN1 discussion.
Proposal 4: For positioning with LMF-side model, the LPP and NRPPa protocol can be used to collect data for LMF-sided model training, which are based on RAN1’s progress and may have impacts on RAN3.
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