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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In the previous RAN2 meetings, RAN2 identified a number of existing methods, as potential solutions for Data Collection for AIML as listed below for further study.    
· Logged MDT
· Immediate MDT
· L3 measurements
· L1 measurement (CSI reporting)
· UAI
· Early measurements
· LPP
This paper further discusses the specific aspects of Data Collection for AIML Model Training.
Discussion
Data Collection Entity
Unlike other AIML LCM procedures, AIML Model Training needs to collect lots of data. The motivation may be similar to Trace purpose supported by logged MDT. 

Traditionally, Logged MDT measurements are configured with a MDT Measurement Configuration procedure over air interface. Network initiates the procedure to UE in RRC Connected by sending LoggedMeasurementConfiguration message. But the UE starts to log during Inactive/Idle state. Logged MDT supports the downlink pilot strength measurements logging per cell. The UE can indicate the availability of Logged MDT measurements when accessing the network, and then the network may ask the UE to send the collected measurement logs via RRC signalling (i.e, UE Information procedure). 

Even though it seems that the logged MDT method is suitable for Data Collection for AIML Model Training. However, there are some issues.  

For training of NW-sided models, the suitability of the legacy framework of the logged MDT method as studied by RAN2 very much depend on the location of the training function. It is assumed that the training function of NW-sided models can be gNB-centric (e.g., for CSI/beam management) or OAM-centric (e.g., for mobility enhancement).According to the expected requirements for NW-sided model training (i.e., large amount of data, without latency concern), we could design the similar mechanism following logged MDT’s framework.

In logged MDT, the UE logs certain measurements while being in RRC_IDLE/INACTIVE and it temporarily stores those measurements until the network requests them. However, logged MDT can only be enabled for idle/inactive UEs, which is obviously a limitation for the AIML use cases. 
Additionally, logged MDT (as well as immediate MDT) is not terminated at the gNB. But the configuration is controlled by the OAM and subject to CN signalling. So, the collected data is terminated in the Trace Collection Entity (TCE). Hence, that there might be more suitable for the OAM-centric data collection, rather than for the gNB-centric data collection.

According to the analysis above, a new RAN/OAM centric framework is needed for collecting the data to support AIML model training. It is proposed that a new Data Collection Entity is defined for the purposes of AIML data collection in OAM domain or as part of gNB-CU for AIML model training. 

Proposal-1: A new Data Collection Entity (DCE) is defined for the purposes of AIML data collection in OAM domain or as part of gNB-CU for AIML model training.
 
Configuration of Data Collection  
For the configuration of data collection, the basic mechanism is to extend the current RRM framework, where a measurement object can be associated with a logging configuration for AIML model training.

The current RRM measurement configuration and reporting is mainly targeted to cell level measurements. However, to support AI/ML model training, the configuration can be based on one or more AIML model or AIML function.
 
For example, with the current RRM measurement, even though the beam measurements can be included in measurement reports, but there is no way to configure the UE to log the measurement of only a particular beam or a given subset of beams. However, to support the data collection for AIML training, it would be desirable to configure the measurement object as the beam, for beam related AIML training in terms of specific SSB and/or CSI-RS configurations. This can be implicitly expressed by the Model ID or function ID. If a beam management AIML ID is configured from the network to the UE, the UE can collect the measurement of only a particular beam or a given subset of beams for its data report.
 
One additional aspect that differs from legacy logged MDT is that the gNB can activate/deactivate the AIML measurement collecting on a need basis to save UE’s power. For example, when the AIML data collection configuration is sent to the UE, the network can use additional signalling to dynamically starting/resuming, stopping/pausing the logging to be taken by the UE.  

Proposal-2: The configuration of AIML Data Collection should support finer granularity (e.g. beam level) than cell level based RRM measurements.

Data Collection Framework
The UE collects the data via recording certain measurements while being in RRC_Connected state for each request AIML model or function following the network configuration. There are two ways to report the data from the UE to the network.
RRC based data collection for AI/ML model training
The UE can report the collected data via dedicated RRC signalling following the configured report interval and report amount (e.g. the number of RRC segments).  
Since a great amount of data may have been collected by the UE, the UE can also signal to the network whether there are data to report (to get more resources for such report). UE can use a dedicated RRC   signaling or other Uplink message to indicate his intention to report the data for a particular AIML model or AIML function. Alternatively, the network can poll the UE to activate its data report according to the network scheduling. In this mechanism, the network can keep requesting the UE to transmit the remaining information until the end of the data report.
Data bearer based data collection for AI/ML model training
The collected AIML data can be also reported by the data radio bearer from the UE to the gNB. Alternatively, the AIML data can be transferred via a specific radio bearer(other than legacy SRB/DRB) from UE to the gNB; correspondingly, a special type of logical channel (LCH) should be defined to carry this type of RB. The LCH carrying the AIML data RB is subject to restriction on the multiplexing with other LCHs carrying SRB/DRB during LCH multiplexing. The establishment of new radio bearer for Data collection between the UE and gNB follows the QoS requirements of Data collection for AIML (model training). The establishment of such RB may be initiated by gNB or UE. This is different from the legacy RB establishment which terminates between UE and UPF. 
The (data) RB established for data collection is not based on the QoS mapping of QoS flow (governed by NAS layer) and it will not go across SDAP protocol layer. The (data) RB established for data collection is terminated at PDCP protocol layer between the UE and the gNB. 
The gNB may assemble the PDCP data collected from the UE(s) and then send them to DCE according to the configured report interval. 
Proposal-3: RAN2 to discuss RRC based data collection and data bearer based data collection for AI/ML model training.

Data collection spanning over different RRC states
Following the network configuration, the UE can be configured to collect the AIML data at both connected state and Idle/Inactive state. But the data report occurs only at connected state. 
If a UE state transition takes place from connected state to Idle/Inactive state , then the data collection for AIML model training can be maintained following the same configuration as during connected state.
When the UE transits to Idle/Inactive state, the same data collection configuration and/or data report configuration can be kept by the UE. The data report interval can be disabled or extended until the UE accesses to the network during Idle/Inactive state. 
Alternatively, the network can carry a new data collection configuration and/or data report configuration to the UE within the RRCRelease message or any other relevant message when the UE is moved from RRC connected state to RRC Idle/Inactive state.
RRC Idle/Inactive state based data collection is configured per AIML use case. E.g. The UE may be configured to measure the beams for beam management use case. But the UE may be not able to measure the CSI during Idle/Inactive state.
Specific model training purpose, it would be important to clarify if data collection can span over different RRC states for Rel-18 AIML use cases. 
Proposal-4: RAN2 to clarify if data collection can span over different RRC states for Rel-18 AIML use cases.

Conclusion and Proposal
We have the following proposals:
Proposal-1: A new Data Collection Entity (DCE) is defined for the purposes of AIML data collection in OAM domain or as part of gNB-CU for AIML model training. 
Proposal-2: The configuration of AIML Data Collection should support finer granularity (e.g. beam level) than cell level based RRM measurements.
Proposal-3: RAN2 to discuss RRC based data collection and data bearer based data collection for AI/ML model training.
Proposal-4: RAN2 to clarify if data collection can span over different RRC states for Rel-18 AIML use cases.
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