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1 Introduction
In last RAN2#125bis meeting, there were discussions on the NW side data collection and some agreements were achieved below:
Agreements

1
For the NW-side data collection related to beam management use cases, RAN2 to consider gNB-centric and OAM-centric approaches

2
We aim that the same measurement framework is applied to both gNB-centric data collection and OAM-centric data collection for NW-side data collection.

3
RAN2 supports enhancements to MDT for data collection framework for training.  FSS Whether to enhance logged or immediate MDT

In this contribution, we would like to discuss the detailed solutions for NW side data collection for model training. 
2 Discussion
2.1 NW side Data Collection for Beam Management
For beam management use case, RAN2 only supports data collection for UE in RRC_CONNECTED state. For OAM-centric data collection, it was agreed to reuse the MDT for data reporting. In last RAN2#125bis meeting, there were discussions on the enhancements on logged MDT and immediate MDT as the mechanism for OAM-centric data collection. For immediate MDT, it is applied to UEs in RRC_CONNECTED state and support one-shot data collection. As for logged MDT, it is applied to UEs in RRC_IDLE or RRC_INACTIVE states. 
Observation 1: For beam management, data collection is supported for UE in RRC_CONNECTED state.
In the exiting schemes of OAM-centric data collection, there are immediate and logged MDT. For immediate MDT scheme initiated by the OAM, the OAM provides the required configuration to the gNB. Accordingly, the gNB initiates the data collection procedure based on the configuration from the OAM. In the air interface, the gNB almost reuses the whole L3 measurement configuration and reporting procedure except the UE consent aspect to assist the data collection for OAM. Although the initiating nodes are different for normal L3 measurement and immediate MDT schemes, from RAN2 point of view, they can be considered as the same framework except UE consent aspect. 
Observation 2: For existing immediate MDT, it reuses the framework of normal L3 measurement in RAN2, except UE consent.
For gNB-centric data collection, it is preferred to consider the enhancements on the existing L3 measurement procedures for the reporting of L1 collected data. It is also recommended to considering RAN1 further inputs. 
Proposal 1: For gNB-centric data collection for beam management, RAN2 enhances the existing L3 measurement and reporting procedures as baseline and consider the inputs from RAN1. 
By now, for OAM-centric data collection for model training, there is no UE consent kind of requirement. As discussed in the previous section, if the immediate MDT is taken as the starting point, it is straightforward to design the same framework for both gNB-centric and OAM-centric data collection as legacy. This is greatly beneficial to reduce the impact and facilitate the complexity on the current specification. With this in mind, it is desirable to take the immediate MDT as the starting point for OAM-centric data collection.
Proposal 2: For OAM-centric data collection for beam management, RAN2 takes the immediate MDT as the starting point. 
In RAN2#123bis meeting, there were some general agreements on the logging scheme of NW-side data collection and can be applied to beam management.
Agreements on NW-side data collection

General

6 Principles in proposal 4 and 9 will be captured as one combined set of principles for NW-side data collection:


logging is supported 


periodic, event based reporting, on demand report 


The UE memory, processing power, energy consumption, signalling overhead should be taken into account.

As showed in the previous agreements, the logging scheme was agreed for the NW side data collection. Meanwhile, periodic, event-based reporting and on demand reporting were agreed for the network to retrieve the reporting of the data collection at UE side. It is the shared understanding to take the above agreements as the baseline in the WI phase.
Proposal 3: Logging is supported for NW side data collection.
It is worth noting that the logging scheme requires the UE to support the storage of multiple measurement results and will bring the usage of UE memory. There is some concern that the supporting of logging will introduce massive requirement on UE memory size and become the enormous burden on the UE. It is known that there is the minimum memory size for MDT logged measurements if the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE state. 
	loggedMeasurements-r16

Indicates whether the UE supports logged measurements in RRC_IDLE and RRC_INACTIVE state. A UE that supports logged measurements shall support both periodical logging and event-triggered logging. The minimum memory size of MDT logged measurements is 64KB. For eRedCap UE supporting this feature, the minimum memory size of MDT logged measurements is 16KB.
	UE
	No
	No
	No


To relieve the potential burden on UE memory size, it is desirable to consider the similar solution to support the logging scheme.
Proposal 4: Define the minimum memory size of logging measurements. 
For data collection for beam management, the L1 related measurement results should be collected for NW-side data collection for model training. As the same measurement framework for both gNB-centric and OAM-centric data collection, it is straightforward that the network will transmit the enhanced data collection configuration to the UE for L1 related measurement results collection and reporting. Correspondingly, the UE can report the collected L1 measurement results related data via L3 signalling. 
Currently, for L3 measurement scheme, the measurement configuration 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: indicate the reported quantity type, the reporting criteria, which triggers the UE to send a measurement report. Generally, the reporting type can be configured to periodical or event-triggered. If the reporting criteria is met, the UE reports the one-shot measurement results to the network.
Different from the existing L3 measurement procedure, for gNB-centric and OAM-centric data collection, it supports the logging of multiple L1 measurement results. Firstly, to support the L1 measurement results, the network can configure the UE to collect L1 measurement results of the measurement objects. For the details, RAN2 can wait for the further inputs from RAN1. Secondly, to assist the UE to store multiple and valuable L1 measurement results as required in the logging scheme, new logging criteria should be considered. The possible logging criteria can be periodical or event triggered. When the logging criteria is met, the UE stores the related L1 measurement results. In addition, the network should also configure the logging reporting criteria to the UE including periodic, event-triggered, and on-demand reporting.
Proposal 5: The measurement framework for both gNB-centric and OAM-centric data collection for beam management can include:
· L1 measurement configuration for the UE to decide the measurement objects; 
· logging criteria for the UE to store the related L1 measurement results, including periodical and event-triggered logging; Details on L1 measurement results wait for RAN1 inputs;
· reporting criteria for the UE to report the stored dataset, including periodic, even-based reporting, on demand report.
2.2 Additional conditions
To assist the network to categorize the collected data, it is important for the network to be aware of the related additional conditions when the data is generated and stored. There are UE-side and NW-side additional conditions. To better differentiate the characteristics of data, both additional conditions should be identified. 
Proposal 6: To categorize the data, both UE-side and NW-side additional conditions should be provided when the related data is generated or stored.

In RAN1#116bis meeting, one solution was agreed for UE-side model training with the transmission of NW-sided additional conditions implicitly in term of NW associated ID(s) from network to UE. The AI/ML models will be developed at UE side based on the collected data corresponding to the NW-sided additional conditions/associated ID(s), or both UE-side and NW-side additional conditions/associated ID(s). The details can refer to the following agreements. 
Agreement

From RAN1 perspective, for UE-sided model(s) developed (e.g., trained, updated) at UE side, following procedure is an example (noted as AI-Example1) of MI-Option1 for further study (including the feasibility/necessity)

· A: For data collection, NW signals the data collection related configuration(s) and it/their associated ID(s) 
· Associated IDs for each sub use case in relation with NW-sided additional conditions

· B: UE(s) collects the data corresponding to the associated ID(s)  
· C: AI/ML models are developed (e.g., trained, updated) at UE side based on the collected data corresponding to the associated ID(s). 
· D: UE reports information of its AI/ML models corresponding to associated IDs to the NW. Model ID is determined/assigned for each AI/ML model
· relationship between model ID(s) and the associated ID(s)

· How model ID(s) is determined/assigned, e.g., 

· Alt.1: NW assigns Model ID

· Alt.2: UE assigns/reports Model ID

· Alt.3: Associated ID(s) is assumed as model ID(s)

· “Model ID is determined/assigned for each AI/ML model” in D is not needed

· Alt.4: Model ID is determined by pre-defined rule(s) in the specification

· FFS: how to report

· Note: D is to facilitate AI/ML model inference

· Note: Step A/B/C and additional interaction of associated IDs between UE and NW can be considered as a different solution for resolving the consistency without model identification.
Similar principle can be applied to NW-side data collection for model training. With the UE-side and NW-side additional conditions/associated ID(s), the network will develop the AI model specific for these additional conditions/associated ID(s). One possible solution is that the network can send the NW-side additional conditions/associated ID(s) to the UE. When the UE stores the collected data, it also includes the related NW-side additional conditions/associated ID(s). Additionally, the UE can also provide the corresponding UE-side additional conditions/associated ID(s) with the collected data. The UE reports the collected data, NW-side additional conditions/associated ID(s) and NW-side additional conditions/associated ID(s) as the integrated data statistics.
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Fig 1 UE- based solution
In option 2, the UE can only report UE-side additional conditions/associated ID(s) together with the reported data. When receiving the data from the UE, the network can complement the corresponding NW-side additional conditions/associated ID(s).
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Fig 2 UE- and NW-based solution

In option 3, it is also possible for the UE to provide UE-side additional conditions/associated ID(s) to the network in advance. The UE can report the data as without any UE-side or NW-side additional conditions/associated ID(s). When receiving the data from UE, the network complements both the UE-side and NW-side conditions/associated ID(s).
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Fig 3 NW-based solution
Proposal 7: The following options can be considered for NW-side data collection of UE-side and NW-side additional conditions:
· Opt1: UE assembles the data with both UE-side and NW-side additional conditions/associated ID(s)
· the network sends NW-side additional conditions/associated ID(s) which refers to the NW-side additional conditions; 
· When the UE generates or stores the data, the UE correlates the data with the received NW-side additional conditions/associated ID(s) and UE-side additional conditions/associated ID(s); 
· The UE reports the data, the related NW-side additional conditions/associated ID(s) and UE-side additional conditions/associated ID(s) as the integrated data statistics to the network.

· Opt2: UE assembles the data with UE-side additional conditions/associated ID(s), NW adds the NW-side additional conditions/associated ID(s)
· When the UE generates or stores the data, the UE correlates the data with UE-side additional conditions/associated ID(s); 
· The UE reports the data and UE-side additional conditions/associated ID(s) to the network.
· the network adds NW-side additional conditions/associated ID(s) and considers them as the integrated data statistics. 
· Opt3: NW assembles the data with both UE-side and NW-side additional conditions/associated ID(s)
· the UE sends UE-side additional conditions/associated ID(s) to the network in advance; 
· the UE generates or stores the data and reports them to the network; 
· The network adds both NW-side and UE-side additional conditions/associated ID(s) with the received data as the integrated data statistics.
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 beam management, data collection is supported for UE in RRC_CONNECTED state.
Observation 2: For existing immediate MDT, it reuses the framework of normal L3 measurement in RAN2, except UE consent.
Proposal 1: For gNB-centric data collection for beam management, RAN2 enhances the existing L3 measurement and reporting procedures as baseline and consider the inputs from RAN1. 
Proposal 2: For OAM-centric data collection for beam management, RAN2 takes the immediate MDT as the starting point. 
Proposal 3: Logging is supported for NW side data collection.
Proposal 4: Define the minimum memory size of logging measurements.
Proposal 5: The measurement framework for both gNB-centric and OAM-centric data collection for beam management can include:
· L1 measurement configuration for the UE to decide the measurement objects; 
· logging criteria for the UE to store the related L1 measurement results, including periodical and event-triggered logging; Details on L1 measurement results wait for RAN1 inputs;
· reporting criteria for the UE to report the stored dataset, including periodic, even-based reporting, on demand report.
Proposal 6: To categorize the data, both UE-side and NW-side additional conditions should be provided when the related data is generated or stored.

Proposal 7: The following options can be considered for NW-side data collection with UE-side and NW-side additional conditions:
· Opt1: UE assembles the data with both UE-side and NW-side additional conditions/associated ID(s)
· the network sends NW-side additional conditions/associated ID(s) which refers to the NW-side additional conditions; 
· When the UE generates or stores the data, the UE correlates the data with the received NW-side additional conditions/associated ID(s) and UE-side additional conditions/associated ID(s); 
· The UE reports the data, the related NW-side additional conditions/associated ID(s) and UE-side additional conditions/associated ID(s) as the integrated data statistics to the network.

· Opt2: UE assembles the data with UE-side additional conditions/associated ID(s), NW adds the NW-side additional conditions/associated ID(s)
· When the UE generates or stores the data, the UE correlates the data with UE-side additional conditions/associated ID(s); 
· The UE reports the data and UE-side additional conditions/associated ID(s) to the network.
· the network adds NW-side additional conditions/associated ID(s) and considers them as the integrated data statistics. 
· Opt3: NW assembles the data with both UE-side and NW-side additional conditions/associated ID(s)
· the UE sends UE-side additional conditions/associated ID(s) to the network in advance; 
· the UE generates or stores the data and reports them to the network; 
· The network adds both NW-side and UE-side additional conditions/associated ID(s) with the received data as the integrated data statistics.
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