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1	Introduction
According to our Agenda planning AI 12.2 is aimed to discuss
Data Collection Enhancements and Signaling Support
Normative work is based on the conclusions captured in TR37.817. The detailed objectives of the WI are listed as follows:
· Specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization. (RAN3)
Note: On security impacts, coordination with SA3 when needed. On OAM aspects, coordination with SA5 when needed.
Note: Specify new UE measurements when needed if any.
Note: Specify MDT procedure enhancements when needed if any.
In this contribution we are discussing MDT enhancements to support AI/ML based processes. 
[bookmark: _Hlk77866817]2	Discussion
MDT has being standardized for NR starting in Rel-16 to reduce the amount of drive tests performed manually. It is a UE assisted framework where network measurements are collected by both IDLE/INACTIVE and RRC Connected UE(s) to aid the network in gathering valuable information. It has been specified for both LTE and NR in TS 37.320 [2].
In general, there are two types of MDT measurement logging: Logged MDT for UEs in RRC_IDLE/RRC_INACTIVE state and Immediate MDT for UEs in RRC_CONNECTED state. 
The existing trace/MDT framework described in TS 32.422 [3] enables two methods of activating MDT and collecting data from the UEs:

Management based MDT: MDT data is collected from UEs in a specified area. The area is defined as a list of cells or as a list of tracking/routing/location areas. The management based MDT is an enhancement of the management based trace functionality. Management based MDT can be either a logged MDT or Immediate MDT.
Signalling based MDT: MDT data is collected from one specific UE. The UE that is participating in the MDT data collection is specified as IMEI(SV) or as IMSI. The signalling based MDT is an enhancement of the signalling based subscriber and equipment trace. A signalling based MDT can be either a logged MDT or Immediate MDT. 
The existing methods for MDT activation and data collection aim at minimizing drive tests and provide a cost-efficient way for the associated data collection but they are not optimized for enabling data collection for the AI/ML framework. 
We can see two main problems when applying the existing MDT methods directly to the AI/ML framework
1)	Problems related to the MDT user consent which are discussed in a separate contribution [4].
2)	Operational problems which are discussed below in this contribution.
Before discussing operational issues related to MDT it should be pointed out that MDT is triggered by the OAM for the purpose of reporting data to the OAM (or better to the Trace Collection Entity, which is a function of the OAM system). 
In the context of AI/ML, MDT can therefore be used for reporting information to the OAM. Given that the OAM hosts the Training Function, MDT can be used to report Training data and Feedback information to the Model Training function at the OAM.
Observation 1: MDT may be reused to report training data and feedback information to the OAM hosting a model training function.
With the above in mind, the main operational problem is that the current MDT collection methods are either based on targeting specific UEs that are pre-selected by the Core Network (signaling based MDT) or are based on the cell based activation, which enables only some limited control by the RAN as it can select the relevant UEs based on up-to-date cell level presence information (management based MDT). Correspondingly both methods lack appropriate tools to enable the OAM to configure optimal UE selection criteria at the RAN. Appropriate UE selection is essential to produce the training and feedback data needed for AI/ML models to operate properly. 
In TR 37.817 [1] various AI/ML deployment scenarios are discussed for the concerned use cases. With respect to cases where the OAM hosts the Model Training function, the OAM needs data, e.g., certain UE performance feedback, for training/re-training the AI/ML model and/or monitoring the AI/ML model performance, which may then trigger the re-training or a modification of the AI/ML model at the OAM. The problem is that, since the Model Inference function is located at the RAN, the OAM cannot know which UE(s) are involved in or affected by AI/ML-based optimization/control. The OAM is thus at risk of receiving data from the wrong UE(s), limiting its abilities to improve the AI/ML model or even monitor the AI/ML model performance.

We therefore 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 signaling based MDT configurations. In this “RAN based approach”, the RAN is enabled to select the relevant UEs for performing the requested measurements and reporting the requested information based on OAM configurations and up-to-date RAN information and/or conditions. 
The new mechanism we propose for MDT is based on the following steps:
a)	Enhance the MDT configuration received by the RAN with information that allows the identification of the relevant AI/ML model and/or AI/ML use case for which to collect data.

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)	Receiving and using indications to start / stop / pause / resume collection of MDT data and measurements, e.g., for training/retraining an AI/ML model. 
d)	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 relying on the MDT methodology.
The proposed solution enables use of the MDT/Trace framework for the collection of training data and feedback information for AI/ML models by addressing issues in the existing methodology. The solution leverages on the MDT framework, which is already designed to convey in an efficient way data from the RAN to the OAM. However, the solution enables the establishment of processes for a granular selection of AI/ML related data and for their collection by the OAM. One of the positive side effects of the solution is that information collected via MDT may be also available at the RAN itself. This allows the RAN to collect useful input data from the right UE(s), for the case of AI/ML model inference at the RAN, and to collect new training data including feedback data, for the case of AI/ML model training at the RAN.
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:
	
-	An indication that measurements are collected for AI/ML purposes

-	Characteristics of the UEs from which measurements need to be collected, e.g. UE capabilities

-	An AI/ML Model Identifier, namely an identifier for the AI/ML model, or an AI/ML use case for which the measurements should be collected. This allows the RAN to select measurements that were the result of operations carried out with a specific AI/ML Model or for a specific AI/ML use case.
	
-	Indications indicating to start, or stop, or pause, or resume the measurements 

Only the information identified by means of the information listed above (included in the e.g. Trace Activation message) are collected from RAN and UE.

UE selection (step 3) is carried out on the basis of the information listed above. Namely, if a UE is involved in or affected by a specific AI/ML Model and if the UE fulfills 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 should save the parameters associated to the Trace Session.

3)	RAN selects the suitable UEs for MDT data collection. The selection is based on the relevant input received from the management system, the area where UE is located, the AI/ML model or AI/ML use case  affecting the UE, the UE characteristics etc. 

4)	gNB activates the MDT functionality to the selected UE or identified group of UEs 


5)	When UE receives the MDT activation it shall start the MDT functionality based on the received configuration parameters and can start MDT reporting 

6) The RAN forwards the measurements results to the OAM
On the basis of the above, the following is therefore proposed:
Proposal 1: it is proposed to enhance the current MDT based activation to enable a more granular selection of UEs based on enhanced MDT Configuration information.
Proposal 2: Liaise SA5 to specify the updates to the MDT Configuration.
One important thing to notice is that the collection of feedback information is strictly related to the AI/ML action that generated the feedback. In other words, if feedback information is collected, e.g. via MDT, and such information is not linked to the AI/ML action that produced the feedback, the Model Training function will not be able to use the feedback appropriately because it will not be able to deduce to which action such feedback was due to. In other words, the feedback cannot be used as “reward” for a given a action, which prevents the training function from optimizing the model. Hence, to improve the AI/ML model (e.g., via training, re-training), feedback information should be mapped to an AI/ML action. In order to do so, AI/ML actions would need to be identified.

Observation 2: There is a need to map AI/ML performance feedback to AI/ML actions, in order to deduce which actions have a positive/negative effect and therefore how to re-train a model.

Proposal 3: RAN3 to discuss how to map AI/ML Feedback information to AI/ML Actions.

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 Observations and proposals were derived:
Observation 1: MDT may be reused to report training data and feedback information to the OAM hosting a model training function.
Proposal 1: it is proposed to enhance the current MDT based activation to enable a more granular selection of UEs based on enhanced MDT Configuration information.
Proposal 2: Liaise SA5 to specify the updates to the MDT Configuration.
Observation 2: There is a need to map AI/ML performance feedback to AI/ML actions, in order to deduce which actions have a positive/negative effect and therefore how to re-train a model.

Proposal 3: RAN3 to discuss how to map AI/ML Feedback information to AI/ML Actions.
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