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[bookmark: _Ref178064866]This paper intends to discuss the study part of the WID and focus on the mechanisms identified for data collection for UE side model training during Rel-18.

Discussion
Background 
During the study of AIML air interface within Rel-18, the following UE data collection mechanisms were  identified by RAN2 and captured in section 7.2.1.3.2 of TR 38.843:
1.	UE collects and directly transfers training data to the Over-The-Top (OTT) server;
1a)	OTT (Transparent)
1b)	OTT (non-Transparent)
2.	UE collects training data and transfers it to Core Network. Core Network 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.
However, during the study at Rel-18, RAN2 did not study or analyse these proposals and did not agree to any requirements or recommendations, due to lack of time.
Analysis on the mechanisms
Our understanding based on the identified data collection for UE side Model training is that the data needs to be sent to the OTT server. But there are different transportation methods among them: 
Solution 1a: UE sends the data to OTT server directly
Solution 1b: UE sends the data to the gNB and then the gNB forwards the data to OTT server
Solution 2: UE sends the data to CN and then CN forwards the data to OTT server
Solution 3: UE sends the data to OAM and then OAM forwards the data to OTT server

Solution 1a means it is fully 3GPP transparent. The privacy protection for the data may be subject to user consent as the current mobile app does. However, it is perhaps a bit hard for the UE to know which type of data to collect via fully 3GPP transparent manner, since traditionally UE gets the configuration from RRC message sent from the gNB. Hence in order to allow Solution 1a to work, a mechanism is needed to configure the UE to collect the right data for UE side model training.      
Proposal-1: To support fully 3GPP transparent data collection for UE side Model training, UE should be configured properly to collect the right data.

Solution 1b means the UE sends the data to the gNB firstly. In this manner, the data collection methods studied for network side model can be largely reused. The only thing different is that the data collection may be triggered by OTT server and then UE may need to notify the gNB to establish a specific channel to collect the data when it is ready. In this case, the gNB is aware of the data generated by the UE. We understand that there may be a regulatory issue for some region’s operators, since in these regions, the UE data is assumed non-readable to the gNB.  
Proposal-2: In case the gNB is involved at data collection for OTT server, UE may need to notify the gNB to establish a specific channel to collect the data when the data is ready. 
Proposal-3: The feasibility of gNB involvement of data collection for UE side model is subject to the regulatory requirement.  

Solution 2 requires the CN to collect the data on behalf of OTT server at the first hand. It well goes around the regulatory issue as presented for solution 1b. Meanwhile, the data may be able to be further protected at NAS layer on top of the AS layer security protection. One additional benefit for Solution 2 comparing to Solution 1b is that with Solution 2 the CN can establish a traditional Data Radio Bearer to collect the data from the UE and then forward to the OTT server.  
Proposal-4: In case the CN is involved at data collection for OTT server, a traditional Data Radio Bearer can be established to collect the data from the UE.
In addition, Solution 2 may also requires some coordination between CN and gNB to ensure that the gNB can configure the UE to perform data collection before reporting to the network. By the way, the data forwarding from the Core Network to the OTT server can be left to implementation.

Solution 3 requires the UE to send the data to OAM. RAN2 has already agreed that the MDT framework will be considered for data collection of network side model training. We think that the TCE alike entity in OAM domain can be used to collect the UE side model training data. Hence the MDT mechanism can be also used for data collection for UE side model training, if the training is to be done within the network.  
Proposal-5: In case the OAM is involved at data collection for OTT server, the MDT framework can be used to collect the UE side model training data.

Ensure the consistency between training and inference
Specific to Beam Management use case, at least for BM-Case1 and BM-Case2 with a UE-sided AI/ML model, the consistency/association of Set B beams and Set A beams across training and inference is beneficial from the performance perspective, as concluded in the TR38.843. 
And in the WID, it is proposed to specify the enabling method(s) to ensure consistency between AIML training and inference regarding NW-side additional conditions (if identified) for inference at UE. However, it could be quite difficult to always have this consistency because different NW/UE vendors have different implementations and algorithms for beamforming weight design. Even for one NW/UE device, it may or may not apply the same beamforming all the time. 
One solution is that AIML model training is performed at NW and then AIML model is transferred to the UE, where the model has been trained with the additional condition. In this case, NW-side additional conditions should be considered in data collection procedure or the purpose of model training. For Beam Management use cases, a reference beam pattern may be useful and it may contain the reference antenna information, beamforming weights and the mapping relationship among beamforming weights and beam IDs (or resource IDs) of Set B beams and corresponding Set A beams. Such information can be provided during training data collection configurations.
Proposal-6:	Consider NW-side additional conditions in data collection procedure, e.g., for BM-Case1 and BM-Case2, supporting a reference beam pattern in data collection procedure to ensure the consistency between training and inference.

Conclusion and Proposal
We have the following proposals:
Proposal-1: To support fully 3GPP transparent data collection for UE side Model training, UE should be configured properly to collect the right data.
Proposal-2: In case the gNB is involved at data collection for OTT server, UE may need to notify the gNB to establish a specific channel to collect the data when the data is ready. 
Proposal-3: The feasibility of gNB involvement of data collection for UE side model is subject to the regulatory requirement.  
Proposal-4: In case the CN is involved at data collection for OTT server, a traditional Data Radio Bearer can be established to collect the data from the UE.
Proposal-5: In case the OAM is involved at data collection for OTT server, the MDT framework can be used to collect the UE side model training data.
Proposal-6:	Consider NW-side additional conditions in data collection procedure, e.g., for BM-Case1 and BM-Case2, supporting a reference beam pattern in data collection procedure to ensure the consistency between training and inference.
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