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1 Introduction
According to the TR, for data collection for network side model training, RAN2 can consider the following aspects.
A set of general data collection principles is expected to be considered for network-side model training. These include:

-
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.
Note:
The above principles can be revised depending on RAN1 requirements.

Furthermore, and regarding the use cases in this study, the following is considered. 

For CSI and beam management use cases, the training of network-side models can consider both gNB and OAM-centric data collection mechanisms. The gNB-centric data collection implies that the gNB can configure the UE to initiate/terminate the data collection procedure. The potential impact of L3 signalling for the reporting of collected data should be assessed.  

On the other hand, 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 to achieve this. The potential impact on MDT for RRC_CONNECTED state should be assessed.

For positioning use cases, when considering LMF-side inference, it is assumed that the 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. While for LMF-side performance monitoring, it is assumed that the 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.
In this contribution, we would like to discuss the aforesaid aspects for NW side data collection for model training. 
2 Discussion
2.1 Beam management use case
Currently, for L3 measurement scheme, the initiating node is the gNB. The network may configure the measurement configuration to the UE for measurement results acquisition via RRC signalling. For the measurement configuration, it includes the following parameters at least:
· Measurement objects: A list of intra- and inter-frequency NR measurements and inter-RAT measurements objects on which the UE shall perform the measurements.
· Reporting configurations: indicating the reporting criterion, which triggers the UE to send a measurement report. This can either be periodical or a single event description.
Based on the measurement configuration, the UE performs measurements on the SSB or CSI-RS resources of the measurement objectives. When the reporting criterion is met, the UE transmits the measurement including the report L3 cell/beam measurement results. In each measurement report, the UE includes only one entry for each reported cell. 
Based on the description of network-side data collection in TR 38.843, for beam management use case, both gNB- and OAM-centric data collection mechanisms are considered.  For data collection for beam management, the L1 related measurement results should be collected. For gNB-centric data collection, it is straightforward that the network will transmit the data collection configuration to the UE for L1 related measurement results or parameters collection. It was agreed for UE to report the collected data via L3 signalling. 
In addition, a new data collection scheme name logging was also agreed for data collection. For logging, the UE can collect and store more L1 data generated for a period. The UE can report the collected data or dataset periodically, event-based or on-demand. 
Technically speaking, the general principle on configuration and reporting of data collection is similar as the existing one for L3 measurement. It is possible to take the legacy L3 measurement configuration and reporting procedures as baseline and consider the potential enhancements to support the L1 related data.
Proposal 1: To support gNB-centric data collection for beam management, RAN2 takes the legacy L3 measurement configuration and reporting procedures as baseline. 
For OAM-centric data collection, it was agreed to reuse the MDT for data reporting. In the existing specification, there are two kinds of MDT schemes. One is immediate MDT for UEs in RRC_CONNECTED state, while the other is logged MDT for UEs in RRC_IDLE or RRC_INACTIVE states. For beam management use case, RAN2 only supports data collection for UE in RRC_CONNECTED state. To reduce the impact and facilitate the complexity on the current specification, it is preferred to consider the immediate MDT as the starting point for OAM-centric data collection. 
Proposal 2: To support OAM-centric data collection for beam management, RAN2 takes the immediate MDT as baseline. 
For MDT scheme, the initiating node is the OAM. The OAM provides the configuration needed for the UE to the gNB. Accordingly, the gNB initiates the data collection procedure based on the configuration of OAM. For MDT scheme, one of the purposes is to collect the L3 measurement results. If we don’t consider the user consent aspects, for the immediate MDT, the gNB almost reuses the whole L3 measurement configuration and reporting procedure. Although the initiating nodes are different for L3 measurement and immediate MDT schemes, from RAN2 point of view, there is no obvious difference between them.
Observation 1: For immediate MDT configured to RRC_CONNECTED UE, RAN2 reuses the whole L3 measurement configuration and reporting procedure.
As discussed in the above section, it is expected to reuse the existing L3 measurement scheme related signalling for gNB-centric data collection. For OAM-centric data collection, it will also be enhanced to support the L1 related data collection and the three kinds of reporting types in the MDT framework. With the above in mind, it is also desirable to apply the same enhancements in RAN2.
Proposal 3: For beam management, RAN2 considers the unified scheme for both gNB- and OAM-centric data collection.
2.2 Positioning use case
Since UE-side model (case 1) is trained at UE or UE-side OTT server, so only UE-side data collection is necessary.

For NW-side data collection, the following sub use cases are discussed in this paper:
· gNB-side model (case 3a)
· LMF-side model (case 3b)
In RAN2#123 meeting, the following mapped entity has been agreed for the above two sub use cases:
	
	Training
	Inference
	Performance Monitoring

	Case 3a
	gNB/OAM
	gNB
	gNB

	Case 3b
	LMF
	LMF
	LMF


We would like to give our views on NW-side data collection of model training for the above-mentioned sub use cases.
2.2.1 Case 3a
To support model training, both model input and ground truth label need to be collected. For positioning case 3a, the model input is SRS-based uplink channel measurements (e.g., CIR/PDP/DP), and the ground truth label is LOS/NLOS indicator and/or timing information.
1) If the model is trained at gNB, the model input data is collected by gNB measurement with SRS-POS, in RAN1 #116 meeting, the following agreement was given:
	Agreement
For Rel-19 AI/ML based positioning, the measurements for determining model input are based on the DL PRS and UL SRS defined in TS38.211.

· Note: The use of SRS for MIMO resource is transparent to UE.


So basically, the SRS measurement configuration for legacy positioning can be reused to support case 3a model input, and there will be no reporting since the collected data are fed into gNB-side model for training. And for the ground truth label, the LOS/NLOS and timing information are derived by gNB implementation without any reporting, the process may involve uplink measurement, but the legacy configuration can also be reused.

2) If the model is trained at OAM, the collected data will be stored at gNB first and then transmitted to OAM. The potential new aspects (e.g., new data types and contents) of data transmission/reporting from gNB to OAM can leave for RAN3 study. On the other hand, since the model is trained at OAM, OAM may send on-demand request to trigger and/or terminate the data collection procedure at gNB, some RAN2 impacts may need to be studied, e.g., gNB needs to tailor its SRS-POS configuration in order to fulfil OAM requirements of data collection for model training, or there may be some extra capability/assistance information exchange between gNB and UE/LMF to complete the on-demand data collection request from LMF. 
Proposal 4: For the data collection of case 3a at both gNB and OAM, RAN2 considers the legacy SRS-POS measurement configuration as baseline. 
2.2.2 Case 3b
For case 3b, the model input is uplink channel measurements (e.g., CIR/PDP/DP) based on SRS-POS, and the ground truth label is UE coordinates. The model input is reported from gNB to LMF, and the ground truth label can be obtained by LMF, there is one option for LMF to collect ground truth is UE reporting its location with uncertainties, RAN2 may study the potential signalling and procedure for the label collection. The label collection may also apply to model performance monitoring.
Proposal 5: For data collection of case 3b at LMF, RAN2 study the potential enhancements of the signalling and procedure for ground truth label collection from UE/PRU to LMF via LPP.
2.3 The logging scheme
Currently, in the existing L3 measurement scheme, the UE preforms measurements and derives the measurement results of the serving and neighbour cells. When the reporting criteria is met, the UE reports the derived measurement results to the network.
For the logging, the UE will store sets of measurement results collected data at different points in time. The UE can report them in one or more RRC message. There are three possible reporting types, e.g., periodically, event-based, and on-demand. The collection type for the UE to store and collect each measurement related results should also be defined. One potential solution is to follow the principle of the existing L3 measurement result collection. The network can configure the collection configuration for each data collection. The possible collection type can be set to periodical collection or event triggered collection. When the collection criteria are met, the UE stores the related data. In this way, the UE can store sets of measurement results taken at multiple time points. The UE reports the collected data according to the reporting type configured by the network.
Proposal 6: The collection type for each data collection in the logging scheme can be periodical and event triggered.
For the detailed parameters of L1 data to be collected, it depends on the requirements in RAN1. The related discussions are still on-going in RAN1. For RAN2, it is reasonable to wait for the progress of RAN1.
Proposal 7: For the detailed parameters of L1 data collection, RAN2 waits for the RAN1 inputs.
2.4 Assistance information
To assist the network to categorize the collected data, it is important for the network to be aware of the related assistance information. There are UE-side and NW-side assistance information. To better differentiate the characteristics of data, both assistance information should be identified. 
Observation 2: To categorize the data, it is necessary to consider both UE-side and NW-side assistance information.

Currently, it is assumed that the analysis/selection of the data collection frameworks should focus on the RRC_CONNECTED state (for both data generation and reporting). With this assumption, for the NW-side assistance information, it is believed that it can be known at NW side without exchange between the UE and network. For UE-side assistance
 information, it is beneficial to report to the network. The straightforward solution is that when the UE reports the collected data, it also indicates the related UE-side assistance information. For the solution, when the network receives the data with UE-side assistance information, it can complement the corresponding NW-side assistance information. Furthermore, it can categorize the data based on both UE-side and NW-side assistance information to train the model applicable to the related configuration. 
Proposal 8: UE provides to the NW the UE-side assistance information together with the data collection reporting.

However, it is possible that the assistance information of the collected data may not quite match the requirements of the NW-side model training. To solve this problem, it is reasonable for the network to explicitly indicate the wanted UE-side assistance information. This will improve the efficiency of the data collection. In addition, with this method, it is not desirable for the UE to report all the UE-side assistance information relate with the collected data. This can ensure the privacy of the UE to some extent. 
Proposal 9: The NW sends the UE-side assistance information filtering configuration to the UE.
3 Conclusion

In this contribution we discuss the potential solutions for the NW-side data collection for model training. The following observation and proposals are considered:
Observation 1: For immediate MDT configured to RRC_CONNECTED UE, RAN2 reuses the whole L3 measurement configuration and reporting procedure.
Observation 2: To categorize the data, it is necessary to consider both UE-side and NW-side assistance information.

Proposal 1: To support gNB-centric data collection for beam management, RAN2 takes the legacy L3 measurement configuration and reporting procedures as baseline. 
Proposal 2: To support OAM-centric data collection for beam management, RAN2 takes the immediate MDT as baseline. 
Proposal 3: For beam management, RAN2 considers the unified scheme for both gNB- and OAM-centric data collection.

Proposal 4: For the data collection of case 3a at both gNB and OAM, RAN2 considers the legacy SRS-POS measurement configuration as baseline. 

Proposal 5: For data collection of case 3b at LMF, RAN2 study the potential enhancements of the signalling and procedure for ground truth label collection from UE/PRU to LMF via LPP.
Proposal 6: The collection type for each data collection in the logging scheme can be periodical and event triggered.
Proposal 7: For the detailed parameters of L1 data collection, RAN2 waits for the RAN1 inputs.
Proposal 8: UE provides to the NW the UE-side assistance information together with the data collection reporting.

Proposal 9: The NW sends the UE-side assistance information filtering configuration to the UE.
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