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1	Introduction
At RAN3#117-bis-e MDT enhancements have been discussed which resulted in the following items being captured in the chair’s notes.

Whether new UE measurements are needed in support to AI/ML for the NG-RAN remains to be proven during the course of normative work.
Study the scenarios, issues and solutions to support the continuous data collection within a period for AI/ML via MDT.
More clarification on granularity of UE selection are needed in the next meeting.

In this contribution, we focus on further discussing Improved UE selection granularity and continuous MDT tracing.
[bookmark: _Hlk77866817]2	Discussion
2.1	Improved UE selection granularity
In previous RAN3 meetings, we discussed MDT enhancements to support AI/ML based processes. More specifically, we proposed to enhance the current methods of activating MDT and collecting data from the UEs to enable a more granular selection of relevant UEs by the RAN [1], [2]. 
Our proposal enables the OAM to have more control on how to select relevant UEs for MDT configurations, based on selection criteria passed to the RAN. Namely, the proposals consist of allowing the OAM to provide to the RAN, as part of the MDT configuration, details on the type of UEs that should be selected for the MDT configuration process. 
This lifts the restrictions to either choose only a CN predetermined UE, as in signalling based MDT, or to make a selection totally left to RAN implementation and limited only in terms of MDT area scope, as in management based MDT.  
To recap proposals from [1], [2], we suggest a new method that enables setting up data collection for AI/ML performance monitoring, AI/ML model training, and similar purposes, using the trace/MDT framework. We propose to update MDT procedures to enable a more accurate set of criteria for UE selection in addition to the already existing management based and signalling based MDT configurations. In this approach, the RAN is enabled to select relevant UEs for performing the requested measurements and reporting the requested information based on OAM configurations. 
The new mechanism we propose for MDT is based on the following steps:
a)	Enhance the management based MDT configuration received by the RAN with information that allows selection of UEs with specific characteristics indicated by the OAM system. As an example, if the OAM system wants to monitor the performance of the network including 4x4 MIMO communication, the criteria for UE selection would indicate that UEs to be selected for MDT measurement collection process shall support 4x4 MIMO. Alternatively, if the OAM wants to exclude from its measurement collection process specific UEs, such as IoT devices, the criteria for selection will exclude IoT capabilities.
b)	Enable the RAN to select individual UEs or group of UEs to collect data, e.g., for AI/ML model training purposes, according to the criteria indicated in the MDT configuration.
c)	Reporting the MDT data collected to the OAM to enable AI/ML processes such as training, re-training, performance evaluation.
The proposed solutions may be used to allow a wide variety of AI/ML functions deployment options to rely on the MDT methodology.
The following figure summarizes the flow as an example on how the MDT configuration is done utilizing the proposed generic MDT framework functionality for this scenario.


[bookmark: _Ref110685024]Figure 1 Example for generic MDT based activation in NG-RAN in the case of non-split architecture

Each step in Figure 1 is described below:

1)	The management system sends a Trace Session activation request to the gNB. This request includes a set of MDT Configuration parameters, where, on top of the existing configuration parameters, the following is proposed:
-	Characteristics of the UEs from which measurements need to be collected, e.g. UE capabilities
UE selection (step 3) is carried out on the basis of the criteria received by the RAN. Namely, if the UE fulfils the selection criteria, that UE may be selected for MDT based data collection. 
2)	When RAN receives the Trace Session activation request from its management system containing the enhanced MDT Configuration, it shall start a Trace Session and it should save the parameters associated to the Trace Session.
3)	RAN selects suitable UEs for MDT data collection. The selection is based on the relevant input received from the management system, such as: the capabilities UEs should have to be selected for MDT measurement configuration (as indicated by the OAM), the area where the UE is located, user consent etc. 
4)	gNB configures MDT measurements to the selected UE or group of UEs 
5)	When a UE receives the MDT measurement configuration it shall start the MDT functionality based on the received configuration parameters and it can start MDT reporting 
6) The RAN forwards the measurements results to the TCE
The proposed enhancement is essential for AI/ML as data collection from UEs for the purpose of AI/ML support (e.g. training data collection) may require that the collected data is associated to a specific use cases. For example, the OAM may require data collection from UEs supporting specific MIMO capabilities, so that the performance of the network for such MIMO use case can be monitored and models can be trained accordingly. Similarly, the OAM may need to collect data concerning UEs supporting DC capabilities, so that models that include DC aspects can be properly trained. 
It should be noted that in Signalling Based MDT, the OAM configures the RAN to select a specific UE, hence there is no freedom at RAN level in selecting the UE(s) to configure with MDT measurements. On the contrary, management based MDT leaves to the RAN implementation choice on how to select UEs for MDT measurement configuration. While this is feasible for generic MDT measurement collection processes (e.g. revealing the overall performance of the network), it might not be sufficient for MDT measurement collections for AI/ML purposes. The latter requires that MDT measurements are collected for specific use cases and features and not all UEs may be suitable for collecting and reporting such specific AI/ML data.
In light of the above RAN3 could discuss these aspects and then LS SA5 to communicate the outcomes of this discussion.
On the basis of the above, the following is proposed:
Proposal 1: it is proposed to enhance MDT to enable a more granular selection of UEs based on an enhanced MDT Configuration where information on the capabilities of the UEs that should be selected for MDT measurements is added.
Proposal 2: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning UE selection granularity.
2.2	Continuous MDT tracing
With respect to continuous MDT discussions, this section presents solutions for the case of collecting MDT measurements continuously over CONNECTED/INACTIVE/IDLE state transitions. 
In the use case we present, it is beneficial for an AI/ML process to receive MDT based information from a group of UEs selected according to specific criteria, as mentioned in the previous section. However, it is useful if the UEs selected to report AI/ML data via MDT could continue to report MDT measurements independently of whether they are in CONNECTED, INACTIVE or IDLE state. The latter would ensure that measurements reported by the same UE at different connection states are consistent and do not depend on e.g. UE capabilities, UE implementation etc. This is a great advantage for AI/ML, as each UE would provide consistent measurements from which a consistent representation of the network can be achieved. Failure to reuse the same UE for MDT collection in different states leads to an inconsistent set of MDT measurements, where different sets of measurements depend on UE capabilities and implementation.
To explain the problem that the proposed approach solves, we take the example of two UEs with different capabilities and implementations, UE1 and UE2. 
Such UEs may report different measurements (e.g. RSRP, RSRQ) even if they measure the same signals at the same time and location. If such different sets of data are received by an AI/ML process, there will be first the need to “normalise” these measurements. Namely, UE1 and UE 2 capabilities and implementations would need to be taken into account to determine that the apparently different measurements from such UEs refer to the same signal, measured at the same time and location. This data preparation process may be time and resource consuming. Reducing the burden of such data preparation process is the aim of the proposals in this section.  
In fact, according to this concept, once a UE has been selected for immediate MDT measurement reporting (i.e. reporting in RRC_CONNECTED), that UE also receives a logged MDT configuration and with that the UE can collect and later report measurements logged while in INACTIVE/IDLE. Such capability would enable the same UE to collect measurements across the network when it moves between IDLE/INACTIVE and CONNECTED states and correspondingly would enable a much more consistent measurement data set for each chosen individual UE to be fed to the training and potentially to the inference AI/ML functional modules. This concept is described in Figure 1.



Figure 1: Example of continuous MDT measurement collection across RRC states

Observation 1: Collection of MDT measurements for AI/ML purposes from different types of UEs increases the burden of data preparation processes, while maintaining few UEs for measurement collections ensures more controlled and consistent data sets.
Conclusion 1: it is beneficial for AI/ML to enable collection of consistent data sets via MDT, i.e. data sets that do not need to be normalised against UE capabilities and implementations. 
Proposal 3:  It is proposed to enable collection of MDT data sets by the same UE, across RRC state changes 
As per Figure 1, to achieve the above proposal it is necessary to take adequate measures. Currently, TS32.422 [3] prohibits the configuration of immediate MDT and logged MDT within the same trace session [“Immediate MDT, Logged MDT and Logged MBSFN MDT measurements shall always be configured as separate trace sessions”]. Correspondingly, one would have to use different trace sessions to configure the same UE with Immediate and Logged MDT measurements. 
The challenge is how to ensure that a UE configured with Logged MDT which subsequently goes to connected, and reports its logs, to be identified as the UE that needs to be configured with immediate MDT measurements and therefore achieve continuous MDT reporting. To achieve this, the RAN should configure the UE for immediate MDT (with a configuration associated to e.g. Trace Session 1) and before sending it to IDLE it should configure it again for logged MDT (with a configuration associated to e.g. Trace Session 2). The latter logged MDT configuration however should indicate that the UE is selected for continuous MDT reporting. This indication can be flagged by the UE when the UE moves to RRC Connected again, so to give the possibility to the RAN to configure the UE with Immediate MDT. 
A summary of the procedure can be provided by the following figure and steps


Figure 2: Example of “continuous MDT” signalling support
1) The RAN receives an MDT configuration. This configuration contains a “Continuous MDT” flag. With this information, the RAN knows that it has to configure selected UEs with MDT measurements in CONNECTED and in IDLE/INACTIVE. The configuration may also contain information about the type of UEs that should be selected. With this information, the RAN knows that it has to select UEs according to the selection capabilities described in the previous section and proposed in [1].
2) The RAN may configure the UE with Immediate MDT and logged MDT as per the configuration details above (i.e. including a “continuous MDT” flag in the configuration pushed to the UE).  
3) The UE reports Immediate MDT measurements collected while in RRC_CONNECTED and according to the Immediate MDT configuration received.
4) The UE moves to IDLE/INACTIVE. The UE will collect logged MDT measurements and store them as per received Logged MDT configuration.
5) When the UE moves from IDLE/INACTIVE to Connected, the UE indicates to the RAN (either implicitly or explicitly), as part of its logged MDT measurements, that it is configured with Continuous MDT. This allows the RAN to configure the UE with Immediate MDT
6) As a further enhancement to guarantee for continuous MDT measurement collection across connected mode mobility, the MDT configuration of the UE may be passed to the target RAN, including an indication of “Continuous MDT”. The target RAN is therefore able to appropriately configure MDT at the UE.
We believe that it is useful to allow a UE to report data via MDT in both Immediate and logged MDT modes (i.e. in both RRC_Connected and RRC_Idle/Inactive). A simple example of how this could be useful is that the UE can report cell measurements both in immediate and in logged MDT and therefore provide a consistent set of measurements representing network coverage across state transitions. This could be used as input by e.g. Model Training functions. If such measurements were collected by different UEs, the Training Function would need to “normalize” such measurements because measurements from different UEs depend on their capabilities and implementation. Figure 1 above explains the issue. 
The RAN can benefit of such continuous MDT reporting because, so long as the UE is within the coverage of the same RAN node, the UE can report measurements while in CONNECTED (via Immediate MDT) and while in INACTIVE/IDLE, at the expiration of each logging interval, to the same serving RAN node. Hence the RAN may have continuous reporting from the UE across RRC states, which can be used for model inference and model training at the RAN.
There is no real need to identify the UE during such continuous MDT process, but rather to identify the trace session activity. For that the OAM can assign Trace References that allow to identify such continuous MDT measurement collection and therefore the OAM can deduce that measurements associated with such Trace Reference come from a specific set of UEs providing continuous measurements.
As an additional note we would like to clarify that the intention of these enhancements would not be that of providing real time data, but rather to enable the collection of a set of data from the same UE or group of UEs, so that:
1) The Model Training function can receive a set of data corresponding to network measurements from the same one or more UEs. This makes the set of data consistent across time and less dependent on UE implementation and capabilities.
2) The Model Training function can be fed with data continuously from the first MDT configuration set at the UE, which allows the Training function to carry out training within a given time frame (it should not be assumed that training is a process that can run forever, every AI/ML deployment will rely on training to be completed within a given time window).
Regarding the demands on UEs, the methods are nothing more than configuration of immediate and logged MDT. The only change is that immediate and logged MDT configurations can be pushed to the same one or more UEs.
Based on all the above we would like to propose:
Proposal 4: It is proposed to agree to support continuous MDT tracing for a given UE and across various RRC states (RRC_Connected, RRC_Idle, RRC_Inactive)
[bookmark: _Hlk127457595]Proposal 5: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning continuous MDT tracing.
Proposal 6: It is proposed to agree on the TP for AI/ML BLCR to TS38.413 [4].
Proposal 7: It is proposed to agree on the TP for AI/ML BLCR to TS38.423 [5].
3	Conclusion
In this contribution possible enhancements to the MDT framework that would enable MDT to be used for data collection for AI/ML have been discussed. 
The following conclusions and proposals were derived:
Proposal 1: it is proposed to enhance MDT to enable a more granular selection of UEs based on an enhanced MDT Configuration where information on the capabilities of the UEs that should be selected for MDT measurements is added.
Proposal 2: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning UE selection granularity.
Observation 1: Collection of MDT measurements for AI/ML purposes from different types of UEs increases the burden of data preparation processes, while maintaining few UEs for measurement collections ensures more controlled and consistent data sets.
Conclusion 1: it is beneficial for AI/ML to enable collection of consistent data sets via MDT, i.e. data sets that do not need to be normalised against UE capabilities and implementations. 
Proposal 3:  It is proposed to enable collection of MDT data sets by the same UE, across RRC state changes 
Proposal 4: It is proposed to agree to support continuous MDT tracing for a given UE and across various RRC states (RRC_Connected, RRC_Idle, RRC_Inactive)
Proposal 5: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning continuous MDT tracing.
Proposal 6: It is proposed to agree on the TP for AI/ML BLCR to TS38.413 [4].
Proposal 7: It is proposed to agree on the TP for AI/ML BLCR to TS38.423 [5].
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