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1. Introduction
In last RAN3#119bis-e meeting, the discussion on the need of MDT enhancements for the purpose of AI/ML (re-)training progressed and a definition for the Continuous MDT was agreed, and its main application was also identified, i.e., AI/ML training in OAM [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_LINK2][bookmark: OLE_LINK1]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 baseline framework for UE data collection, the definition of Continuous MDT and its main application have been agreed but there are still some open points that need to be resolved [1]:
The existing MDT framework is used as baseline for data collection from the UE.
FFS on using s-based MDT, m-based MDT or both of them for data collection from the UE.
Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
FFS on determining the need for continuous MDT support for the Rel.18 use cases.
FFS on the solutions to support continuous MDT collection:
 - 	Solution 1: existing MDT mechanism without enhancement.
 - 	Solution 2: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect 		continuous location information (e.g., historical cell information, latitude, longitude, altitude, velocity, etc.) across various 	RRC states (connected, inactive, idle).
 - 	Solution 3: introduce a “Continuous MDT” flag in the management based logged MDT measurement configuration, and 	enable the UE to report a “Continuous MDT” flag as soon as the UE establishes an RRC connection from Idle. Introduce a 	continuous MDT indication in the Handover Request message to enable the target NG-RAN to configure the UE with a 	management-based MDT configuration
 - 	Solution 4: down-select the solution from option 1 to 3 to configure multiple signaling based MDTs (e.g., immediate MDT 	and log MDT) to a UE
	 - 	Option 1: add addition trace activation IE in Xn
	 - 	Option 2: add addition trace activation IE in both NG and Xn
	 - 	Option 3: extending the CHOICE MDT Mode IE

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	Existing MDT framework for UE data collection: signalling- and/or management-based?
The MDT framework has been specified to mainly serve 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 MDT can already satisfy the required input for AI/ML model (re-)training. This is also reflected by the agreement reached during the last RAN3 meeting based on which “The existing MDT framework is used as baseline for data collection from the UE.”. Furthermore, before discussing if any enhancements are needed for the MDT framework, 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 whether the existing MDT framework could be used to report these new parameters. Once the two questions are answered, the need for any MDT enhancements could be acknowledged.
One of the open points from the last meeting is the following:
FFS on using s-based MDT, m-based MDT or both of them for data collection from the UE.
Since when MDT was specified in Rel-10, from the network signalling perspective two types of MDT have been introduced: signalling-based MDT and management-based MDT. The former is used to collect measurements from a certain/specific UE which is selected in OAM based on a permanent UE identity and, if the corresponding end user has consented to contribute to MDT, the final decision to activate the data collection process for that UE is taken by the UDM in CN. In management-based MDT, instead, measurements are collected from randomly chosen UEs or a group of UEs that enter a (certain) geographical area. Management-based MDT is typically activated in RAN nodes of a specific area (which is identified by a list of NG-RAN cells) and UE selection is performed by RAN nodes based on parameters received by the OAM, UE radio capability and the indication about whether the MDT is allowed to be configured considering e.g. user consent and roaming status; the latter indication is received from the CN and consists of the Management Based MDT PLMN list.
Based on the above, it is clear that the main difference between signalling- and management-based MDT is the granularity of the UE selection process. By recalling the agreement from the last meeting that “The existing MDT framework is used as baseline for data collection from the UE.” and that data collection, in turn, serves the purpose of providing sufficient amount of data as input for AI/ML model (re-)training, we need to ensure that data is collected from as many UEs a possible, under different radio environments and RRC states. This is also motivated by the fact that the input data collection for AI/ML model (re-)training is not a timing critical task, it is a long-term and continuous task. In our understanding, fulfilling the above requirements for proper data collection from UEs can only be achieved by management-based MDT, therefore we propose:

Proposal 1: To ensure proper data collection from as many UEs as possible, under different radio conditions and RRC states for the purpose of AI/ML model (re-)training, the existing management-based MDT procedure is reused.
3.2 	On the need for Continuous MDT support for Rel-18 RAN AI/ML use cases
Concerning the definition of Continuous MDT and its main application that RAN3 agreed in the last meeting, it needs to be clarified whether it is actually needed for the Rel-18 RAN AI/ML use cases.  
Continuous collection of MDT traces is beneficial only for AI/ML training in OAM. Continuous MDT collection is to enable the continuous collection of MDT data from the same UE across RRC state changes (RRC_Connected, RRC_Idle, RRC_Inactive).
FFS on determining the need for continuous MDT support for the Rel.18 use cases.
In Rel-18 it is well known that three use cases are addressed: Load Balancing (LB), Mobility Enhancements (ME) and Energy Saving (ES). For each of these three use cases there are ongoing discussions about which metric(s) to be considered for feedback purposes, which in turn is used for possible AI/ML model (re-)training to improve the quality of the model’s inferences. It seems, however, that such kind of feedback-driven AI/ML model (re-)training is beneficial for the RAN AI/ML scenario in which the feedback metrics are reported to the NG-RAN node that initially made the inferences, i.e., the “AI/ML model’s (re-)training and inference are both located in the NG-RAN”. But considering that RAN3 agreed that Continuous MDT is beneficial for AI/ML model (re-)training in OAM only, it seems not so clear to us in which manner Continuous MDT could be beneficial for the currently addressed use case. Moreover, the concept of Continuous MDT is based on the need to consider data collection (irrespective of the RRC state) being performed by a subset of UEs selected by the network but, as we already stated, we do believe that the purpose of collecting MDT data for AI/ML model (re-)training requires a large amount of data from as many UEs as possible, i.e., UEs under different radio environments and RRC states. 
Proposal 2: Due to its limited scope and its inability to ensure massive MDT data collection which is a pre-requisite for proper AI/ML model (re-)training, there are is no need for Continuous MDT support for the Rel-18 use cases.
The last issue to be discussed concerns the enabling solutions for Continuous MDT. In the last RAN3 meeting four possible solutions have been listed to be further discussed:
FFS on the solutions to support continuous MDT collection:
 - 	Solution 1: existing MDT mechanism without enhancement.
 - 	Solution 2: Introduce an indication in the logged MDT measurement configuration to indicate UE whether to collect 		continuous location information (e.g., historical cell information, latitude, longitude, altitude, velocity, etc.) across various 	RRC states (connected, inactive, idle).
 - 	Solution 3: introduce a “Continuous MDT” flag in the management based logged MDT measurement configuration, and 	enable the UE to report a “Continuous MDT” flag as soon as the UE establishes an RRC connection from Idle. Introduce a 	continuous MDT indication in the Handover Request message to enable the target NG-RAN to configure the UE with a 	management-based MDT configuration
 - 	Solution 4: down-select the solution from option 1 to 3 to configure multiple signaling based MDTs (e.g., immediate MDT 	and log MDT) to a UE
	 - 	Option 1: add addition trace activation IE in Xn
	 - 	Option 2: add addition trace activation IE in both NG and Xn
	 - 	Option 3: extending the CHOICE MDT Mode IE
In our view, Solution 1, i.e., the existing MDT mechanism without enhancement, already fulfils the requirements for Continuous MDT, that is, continuous data collection across UE’s RRC states. 
In previous meetings, 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 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. 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.
In our understanding, both Solution 2 and Solution 3 provide similar means to solve the above-mentioned issues, in the sense that an indication/flag in the logged MDT configuration is needed for the UE to keep on collecting MDT data when it resumes from idle mode. However, based on the analysis provided before, we do believe that Continuous MDT can already be enabled with the existing MDT framework with proper UE and network configuration. To us, Solution 4, instead, should not be considered at all because it is based on an enhancement of the signalling-based MDT, and as explained before, we think that only management-based MDT is needed for Continuous MDT data collection support, as per our Proposal 1.
Finally, it should also be noted that even if Solution 2 or Solution 3 are selected to support the Continuous MDT, 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. 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.
Based on the above analysis on the drawbacks of the proposed solutions on the table we propose the following:
 
Proposal 3: The Continuous MDT data collection 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]Proposal 1: To ensure proper data collection from as many UEs as possible, under different radio conditions and RRC states for the purpose of AI/ML model (re-)training, the existing management-based MDT procedure is reused.
[bookmark: _GoBack]Proposal 2: Due to its limited scope and its inability to ensure massive MDT data collection which is a pre-requisite for proper AI/ML model (re-)training, there are is no need for Continuous MDT support for the Rel-18 use cases.
Proposal 3: The Continuous MDT data collection 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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