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1. Introduction
In last RAN3#119 meeting, the discussion on the need of MDT enhancements for the purpose of AI/ML (re-)training progressed by acknowledging the benefits in enabling UEs to continuously collect MDT measurements across RRC states, but no consensus on how to achieve Continuous MDT was reached [1]. In this paper, further considerations on this topic are provided to tackle with the remaining open issues with some suggestions being proposed. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
In last RAN3 meeting, whether any enhancements are needed on MDT for AI/ML models’ (re-)training was discussed again [2]. In particular, the concept of Continuous MDT and enabling technical solutions were discussed, but no consensus was reached and only the following was achieved [1]:
WA: There are the benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. The evaluation of gains vs impacts related to the use cases in R18 coming from potential solutions needs to be further discussed. 
Solutions on how to achieve Continuous MDT are FFS
In our understanding, there is no need to enhance the already existing MDT framework for allowing Continuous MDT and, in the rest of the paper, we will elaborate more on this statement.
3. Discussion
3.1	MDT procedure as baseline for data collection from the UE
MDT procedure mainly serves the purpose of collecting data from the UE over Uu interface. During the SI phase, there had been some discussions on whether new parameters over Uu interface are needed for model (re-)training, but no new parameters have been identified yet, which means that the existing parameters collected via the MDT procedure can already satisfy the required input for AI/ML model (re-)training. With this understanding, there is also no need to enhance the MDT procedure, i.e., the existing MDT procedure could be reused as baseline. 
Furthermore, before discussing if any enhancements are needed for MDT procedure, we firstly should identify if any new parameters over Uu interface are needed. If yes, two further questions are to be investigated, one is for which use case, the other is if MDT procedure could be used to report this new parameter. Once the two questions are answered, the need for any MDT enhancements could be acknowledged.
Proposal 1: The existing MDT procedure is used as baseline for data collection from the UE.
Proposal 1bis: Further discussions are required on whether new parameters are needed for any use case and whether the existing MDT procedure could be reused to report such new parameters (if any).
3.2	Continuous data collection via MDT for AI/ML model (re-)training
Based on Proposal 1, the existing MDT procedure serves the purpose for data collection, which in turn serves the purpose of providing sufficient amount of data as input for AI/ML model (re-)training. In our understanding, the input data collection for AI/ML model (re-)training is not a timing critical task, it is a long-term and continuous task trying to collect data from as many UEs as possible under different radio environments. With this understanding, we see benefits in enabling UEs to continuously collect MDT measurement across RRC states and to provide to the network such continuous time series of data for the purpose of AI/ML Training/Retraining. 
Observation 1: The existing MDT procedure serves the purpose of collecting data as input for AI/ML model (re-)training, which is not a real-time task.
Based on the above, the main issue to be dealt with is how to achieve such Continuous MDT data collection across UE’s RRC states. In the last meeting, some companies argued that for AI/ML model (re-)training to be successful the MDT data collected from the UE should be consecutive – i.e., data series should not be affected by time interruptions due to e.g. stop of UE data collection and successive resuming – and a time series of information per certain granularity. They claimed that, when the UE enters in idle state from the connected state, consecutive information would not be collected, which leads to the AI/ML model could not be properly (re-)trained due to invalid training dataset. This is not the truth, however, since the existing framework already allows OAM to use the signalling-based MDT to configure both immediate MDT and logged MDT towards the same UE respectively with different trace sessions (see TS 32.421), where immediate MDT takes effect for active state while logged MDT for inactive/idle state. With this configuration the OAM will then maintain the UE-trace session association, hence allowing for continuous data collection by the same UE irrespective of the RRC state and the NG-RAN could trace that specific UE from connected to idle state.
 Observation 2: The existing MDT framework already allows OAM to configure both immediate MDT and logged MDT towards the same UE respectively with different trace sessions and to maintain UE-trace session association, hence enabling continuous data collection by the same UE irrespective of the RRC state.
However, it seems that when this UE is back to connected state again, the immediate MDT configuration doesn’t exist anymore in both UE and NG-RAN sides. But this can be solved due to the fact that technically the NG-RAN node could send the immediate MDT configuration back to CN, so that CN could send it back to the NG-RAN node when that UE resumes from idle again. In addition to that, if the UE goes back to idle immediately after resuming to connected mode, the UE could still continue the logged MDT measurements as long as both the area scope and duration are still valid.
Observation 3: Current MDT measurements can be configured and managed in such a way that a specific UE can keep on collecting data irrespective of the RRC state transitions.
It should also be noted that data continuity in time could not be achieved easily due to limitations posed by the data collection process in order to avoid significant impact at UE side. Hence, it could be difficult to guarantee a fixed time granularity of collected data even if the MDT framework is enhanced. To cope with this issue, it could be possible to exploit innovative data manipulation techniques that allows to e.g. fill in gaps in collected datasets, such techniques however are AI/ML model implementation dependent and hence are out of RAN3 scope.
Observation 4: Time continuity in collected datasets from a certain UE could not be guaranteed even if the MDT framework is enhanced. Innovative data manipulation techniques could be exploited to cope with that, which are AI/ML model implementation dependent and hence out of RAN3 scope.  
The concept of Continuous MDT is based on the need to consider data collection being performed by a subset of UEs selected by the network. However, we believe that the purpose of collecting MDT data for AI/ML model (re-)training requires a large amount data from as many UEs as possible, i.e., UEs under different radio environments and RRC states. 
Observation 5: Continuous MDT could not be able to ensure massive MDT data collection which is needed for proper AI/ML model (re-)training.
During the e-mail discussion [2] some companies raised the issue on which is the AI/ML deployment scenario which could benefit from the Continuous MDT enhancement, i.e., whether Continuous MDT is needed for AI/ML (re-)training in OAM or in NG-RAN. Our understanding is that Continuous MDT just applies to the deployment scenario where AI/ML model (re-)training is located in OAM; for the case where AI/ML model (re-)training is located in NG-RAN, we do not see benefits in having Continuous MDT since MDT reports are sent to OAM anyway.
Observation 6: Continuous MDT as a concept could have benefits for the case where the AI/ML model (re-)training is located in OAM only. 
Based on the above observations we propose the following: 
Proposal 2: The concept of Continuous MDT is already achievable with the existing MDT framework. There is no need of further enhancements or solutions which might also have potential impacts at UE side.
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Based on the discussion in this paper, we provide the following observations and proposals.
[bookmark: _Toc423020280]Observation 1: The existing MDT procedure serves the purpose of collecting data as input for AI/ML model (re-)training, which is not a real-time task.
Observation 2: The existing MDT framework already allows OAM to configure both immediate MDT and logged MDT towards the same UE respectively with different trace sessions and to maintain UE-trace session association, hence enabling continuous data collection by the same UE irrespective of the RRC state.
Observation 3: Current MDT measurements can be configured and managed in such a way that a specific UE can keep on collecting data irrespective of the RRC state transitions.
Observation 4: Time continuity in collected datasets from a certain UE could not be guaranteed even if the MDT framework is enhanced. Innovative data manipulation techniques could be exploited to cope with that, which are AI/ML model implementation dependent and hence out of RAN3 scope.  
Observation 5: Continuous MDT could not be able to ensure massive MDT data collection which is needed for proper AI/ML model (re-)training.
Observation 6: Continuous MDT as a concept could have benefits for the case where the AI/ML model (re-)training is located in OAM only.
Proposal 1: The existing MDT procedure is used as baseline for data collection from the UE.
Proposal 1bis: Further discussions are required on whether new parameters are needed for any use case and whether the existing MDT procedure could be reused to report such parameters (if any).
Proposal 2: The concept of Continuous MDT is already achievable with the existing MDT framework. There is no need of further enhancements or solutions which might also have potential impacts at UE side. 
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