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1	Introduction
In Rel-18, we had extensive discussions on the need of data collection continuity from the same UE across RRC states through the MDT framework. In RAN3 #121 we captured the following understanding based on the Rel-18 discussions:
Signalling-based MDT could provide continuous Data Collection from a certain UE, however, it has scalability issues when selecting large number of UEs and lacks cell-level granularity. 
Management-based MDT provides the advantage of being scalable when selecting large number of UEs. However, current management-based MDT mechanism cannot identify and group together MDT reports collected from the same UE across RRC states. UE selection is left to RAN implementation and it is not controllable by OAM.
However, in Rel-18 we could not reach a conclusion on how to address the shortcomings identified for management-based MDT.
One of the objectives of the new study item “Study on enhancements for Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN” (RP-240323) is to investigate the following Rel-18 leftover as candidate for normative work, based on the Rel-18 principles:
- Continuous MDT collection targeting the same UE across RRC states
In this paper, we provide our views related to continuous MDT enablement and we also provide a TP for TR 38.743 in the annex of this paper.
2	Discussion
In signalling-based MDT, continuous MDT measurements with respect to a specific UE are supported by default since trace activation is activated per UE and the Core Network may store the signalling-based MDT configuration and apply it when a UE moves from RRC_Idle to RRC_Connected state. Therefore, when a UE transits to RRC_Idle or RRC_Inactive state it activates its configured Logged MDT configuration and logs the corresponding measurements while when it transits to RRC_Connected state the Core Network can immediately configure the UE with an Immediate MDT Configuration. In the same way, the RAN will reapply the immediate MDT configuration when the UE moves from RRC_Inactive to RRC_Connected state. This is because in Signalling-based MDT a UE can be identified through one of its permanent identifiers, e.g., IMSI or IMEI by the Core Network. Also, the TCE receiving the MDT logs may receive from Core Network a permanent identifier of the UE involved in the data collection, making it possible to correlate at the TCE that a number of measurements are provided from the same UE/from the same data collection session.

However, in many scenarios MDT data needs to be collected from specific cells for AI/ML Training. 
Signalling-based activation is not suitable for scenarios when one or more UEs in a certain area (e.g., in a cell or set of cells) need to be selected since the Core Network does not have cell visibility. In those scenarios, data collection using management-based activation is needed. 

In management-based MDT, a UE is not uniquely identified in the MDT activation. Therefore, when a UE transits to RRC_Connected state the network does not have standardized means to select a “specific” UE for continuous MDT.


Solving the issues for management-based MDT identified during the Rel-18 work item is in our view important. This may ensure the possibility to collect MDT data for training in specific areas, e.g. for specific cells, list of cells or gNBs.

Proposal 1: RAN3 to study a solution to enable continuous data collection based on management-based MDT.

In more detail, the problem of continuous data collection for management-based MDT can be described as follows: A UE in the RAN can be configured with management-based Logged MDT when in RRC_Idle and RRC_Inactive states and with management-based Immediate MDT when in RRC_Connected state. The question about maintaining Data Collection continuity in this scenario is two-fold. It is related to: 
· Problem A (measurement continuity): How to ensure that the same UE collecting logged MDT in RRC_Idle and RRC_Inactive states will be selected for immediate MDT upon transition to RRC_Connected state.
· Problem B (trace correlation): How to ensure that the TCE that eventually receives the MDT Records can associate the received MDT measurements to a data collection session of measurements from the same UE. 

For problem A (measurement continuity), the following categories of solutions were identified during the Rel-18 work:
· Solution A1: Upon transition from RRC_Idle or RRC_Inactive to RRC_Connected, the UE indicates to the gNB that it should be selected for continuous management-based immediate MDT.
· Solution A2: Upon transition from RRC_Idle or RRC_Inactive to RRC_Connected, the AMF indicates to the gNB that the UE should be selected for management-based immediate MDT.
· Solution A3: UE logs measurements across RRC states (RRC_Idle, RRC_Inactive, RRC_Connected) by enhancing management-based Logged MDT. 

For problem B (trace correlation), the following solutions were discussed during the Rel-18 work.
· Solution B1: Send TR and TRSR of the Logged MDT configuration to the TCE together with the Immediate MDT data records. 
· Solution B2: Create a random number at the AMF generated when the UE registers to the network and UE context is created in the CN and maintained in the CN for the duration of the UE context. 
· Solution B3: Introduce a new Job Type for “Logged and Immediate” MDT. 
· Solution B3a: The same TR is used for both Logged and Immediate MDT Configuration
· Solution B3b: Different TRs may be used for Logged and Immediate MDT Configuration with continuous Indication in Logged MDT Configuration

There could also be different solution variants within these categories of solutions.

Proposal 2: Introduce the following objective in TR 38.743:
· RAN3 to identify and evaluate the candidate solutions for measurement continuity and trace correlation in the TCE.

Finally, we propose to agree the TP in the annex of this contribution discussing the continuous management-based MDT data collection. 
Proposal 3: Agree the TP in the annex related to continuous MDT data collection.
3	Conclusion
In this contribution we make the following proposals:
Proposal 1: RAN3 to study a solution to enable continuous data collection based on management-based MDT.
Proposal 2: Introduce the following objective in TR 38.743:
· RAN3 to identify and evaluate the candidate solutions for measurement continuity and trace correlation in the TCE.

Proposal 3: Agree the TP in the annex related to continuous MDT data collection.

Annex TP for TR 38.743
<<< start of changes >>>
[bookmark: _Toc162258903]5.4	5.4	Continuous MDT collection targeting the same UE across RRC states
Editor Note: Capture the description and its potential standard impacts.
In signalling-based MDT, continuous MDT measurements with respect to a specific UE are supported by default since trace activation is activated per UE and the Core Network may store the signalling-based MDT configuration and apply it when a UE moves from RRC_Idle to RRC_Connected state. Therefore, when a UE transits to RRC_Idle or RRC_Inactive state it activates its configured Logged MDT configuration and logs the corresponding measurements while when it transits to RRC_Connected state the Core Network can immediately configure the UE with an Immediate MDT Configuration. In the same way, the RAN will reapply the immediate MDT configuration when the UE moves from RRC_Inactive to RRC_Connected state. This is because in Signalling-based MDT a UE can be identified through one of its permanent identifiers, e.g., IMSI or IMEI by the Core Network. Also, the TCE receiving the MDT logs may receive from Core Network a permanent identifier of the UE involved in the data collection, making it possible to correlate at the TCE that a number of measurements are provided from the same UE/from the same data collection session.

However, in many scenarios MDT data needs to be collected from specific cells for AI/ML Training. 
Signalling-based activation is not suitable for scenarios when one or more UEs in a certain area (e.g., in a cell or set of cells) need to be selected since the Core Network does not have cell visibility. In those scenarios, data collection using management-based activation is needed. 

In management-based MDT, a UE is not uniquely identified in the MDT activation. Therefore, when a UE transits to RRC_Connected state the network does not have standardized means to select a “specific” UE for continuous MDT.

In more detail, the problem of continuous data collection for management-based MDT can be described as follows: A UE in the RAN can be configured with management-based Logged MDT when in RRC_Idle and RRC_Inactive states and with management-based Immediate MDT when in RRC_Connected state. The question about maintaining Data Collection continuity in this scenario is two-fold. It is related to: 
· Problem A (measurement continuity): How to ensure that the same UE collecting logged MDT in RRC_Idle and RRC_Inactive states will be selected for immediate MDT upon transition to RRC_Connected state.
· Problem B (trace correlation): How to ensure that the TCE that eventually receives the MDT Records can associate the received MDT measurements to a data collection session of measurements from the same UE. 

For problem A (measurement continuity), the following categories of solutions were identified during the Rel-18 work:
· Solution A1: Upon transition from RRC_Idle or RRC_Inactive to RRC_Connected, the UE indicates to the gNB that it should be selected for continuous management-based immediate MDT.
· Solution A2: Upon transition from RRC_Idle or RRC_Inactive to RRC_Connected, the AMF indicates to the gNB that the UE should be selected for management-based immediate MDT.
· Solution A3: UE logs measurements across RRC states (RRC_Idle, RRC_Inactive, RRC_Connected) by enhancing management-based Logged MDT. 

For problem B (trace correlation), the following solutions were discussed during the Rel-18 work.
· Solution B1: Send TR and TRSR of the Logged MDT configuration to the TCE together with the Immediate MDT data records. 
· Solution B2: Create a random number at the AMF generated when the UE registers to the network and UE context is created in the CN and maintained in the CN for the duration of the UE context. 
· Solution B3: Introduce a new Job Type for “Logged and Immediate” MDT. 
· Solution B3a: The same TR is used for both Logged and Immediate MDT Configuration.
· Solution B3b: Different TRs may be used for Logged and Immediate MDT configuration with continuous Indication in Logged MDT Configuration.
To address the issues of management-based MDT continuity discussed in Rel-18 one of the objectives of this study is to identify and evaluate the candidate solutions for MDT measurement continuity and trace correlation in the TCE.
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