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Introduction
One of the Rel-17 NR QoE WID objectives is to specify the mechanism to align the MDT and QoE measurements:
Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
This paper discusses the solutions for time alignment between MDT and QoE measurements.
Discussion
In the following sections we explain the need for time alignment of MDT and QoE measurements and discuss some of the ways to enable the alignment.
The need for alignment of MDT and QoE measurements
In parallel with the Rel-17 work items on NR QoE Management and RAN data collection, a Rel-17 study item on AI/ML is ongoing in RAN3, the goal of which is to provide a functional framework for AI-driven RAN automation and orchestration, and enable mobile network operators to optimize network operation. To provide a good observability, the AI-driven approach requires a tremendous amount of data to be collected at the RAN level, which, in turn, incurs a high cost in terms of memory, transport capacity and computation resources. For an efficient AI-driven solution with a light observability function, it is essential to collect meaningful data sets from the network entities (and in particular from UEs).  
During the NR QoE study item, some companies have proposed an alternative to time alignment, which does not require simultaneous start/stop of MDT and QoE measurements, but rather the alignment of the two data sets a posteriori, the so-called correlation-based approach. In our understanding, although collecting the QoE measurements is a costly exercise for the network, without collecting radio measurements (e.g., MDT measurements) at the same time, data analysis and identifying the problematic functions at RAN level may not be very efficient or even possible. Moreover, in our view, the correlation-based alignment has at least the following drawbacks:
· The correlation-based approach is costly - without time alignment of QoE and MDT measurements, a data-driven function shall process a huge amount of the measurements to be able to correlate the MDT and QoE measurements. 
· The correlation may require extrapolation of data points collected by the MDT and QoE measurements, meaning that the confidence of the analysis may not be very high.
· It is not suitable for time-critical applications, which, in fact, may benefit the most from the MDT-QoE alignment.
Observation 1: AI-driven networks require collection and processing of tremendous amounts of data. Such data shall be collected in a clever way to reduce the data collection cost (e.g., memory, computation, and transport).
Observation 2: Collecting QoE measurements is a costly exercise for the network node, and, without performing radio measurements (e.g., MDT measurements), QoE measurements may not bring enough value for data driven analysis functions.
Observation 3: The correlation-based approach to alignment of MDT and QoE measurements has at least the following drawbacks:
· The correlation-based approach is costly - without time alignment of QoE and MDT measurements, a data-driven function shall process a huge amount of the measurements to be able to correlate the MDT and QoE measurements. 
· The correlation may require extrapolation of data points collected by the MDT and QoE measurements, meaning that the confidence of the analysis may not be very high.
· It is not suitable for time-critical applications, which, in fact, may benefit the most from the MDT-QoE alignment.
We discuss different solutions to enabling alignment between QoE and MDT measurements in the next section. 
Alignment of MDT and QoE measurements
To achieve an alignment between radio related measurement (i.e. MDT) reports and QoE reports, we think that OAM should be able to send the MDT and QoE configurations at the same time to the RAN, (e.g., as part of the NGAP Trace Activation procedure), and this should be visible to the RAN. The configuration can indicate the request for alignment of the configured MDT and QoE measurements. The RAN may, in turn, send the two measurement configurations to the UE at different times, but in an aligned way. This may require an indication beside the MDT and QoE configurations to request the RAN node, configuring the UEs to perform the MDT and QoE measurements at the same time.
Proposal 1: The OAM can request the RAN node to perform MDT and QoE measurements at the same time.
The RAN node receiving the trace activation signal including the request for aligned MDT and QoE measurements should select and configure the UEs in such a way that performing MDT measurements are triggered at the time as the QoE measurements. 
Proposal 2: RAN3 to provide optional support for starting the MDT measurements and QoE measurements at the same time.
In addition, the mechanism should enable ending the MDT measurements when the QoE measurements are finished and the report is going to be provided by the UE to the network node. Note that by this we do not mean to align the measurement sampling rate and sample the MDT measurements exactly at the same time instants that the QoE measurements are sampled.
Proposal 3: RAN3 to provide optional support for ending the MDT measurements and QoE measurements at the same time.
We propose that RAN3 discusses the following approaches for providing the support for the above:
1. Extend Immediate MDT configuration with a reference to QoE measurements (e.g. QoE reference) and start the MDT measurements when a session and corresponding QoE measurements start.
2. For a UE configured with QoE measurements, RAN triggers MDT when UE sends to he RAN an indication of session start.
Proposal 4: To enable the alignment between radio measurement reports and QoE reports, RAN3 to discuss at least the following two approaches: 
(1) The Immediate MDT configuration is enhanced to include a reference to QoE measurements; the MDT measurement starts when the application session and configured QoE measurement starts.
(2) QoE measurement are configured first, and the RAN configures the MDT upon receiving an indication from the UE (e.g., session start indication) that the application session has started.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In previous sections we observe the following:
Observation 1: AI-driven networks require collection and processing of tremendous amounts of data. Such data shall be collected in a clever way to reduce the data collection cost (e.g., memory, computation, and transport).
Observation 2: Collecting QoE measurements is a costly exercise for the network node, and, without performing radio measurements (e.g., MDT measurements), QoE measurements may not bring enough value for data driven analysis functions.
Observation 3: The correlation-based approach to alignment of MDT and QoE measurements has at least the following drawbacks:
· The correlation-based approach is costly - without time alignment of QoE and MDT measurements, a data-driven function shall process a huge amount of the measurements to be able to correlate the MDT and QoE measurements. 
· The correlation may require extrapolation of data points collected by the MDT and QoE measurements, meaning that the confidence of the analysis may not be very high.
· It is not suitable for time-critical applications, which, in fact, may benefit the most from the MDT-QoE alignment.
Based on the observations, the following is proposed:
Proposal 1: The OAM can request the RAN node to perform MDT and QoE measurements at the same time.
Proposal 2: RAN3 to provide optional support for starting the MDT measurements and QoE measurements at the same time.
Proposal 3: RAN3 to provide optional support for ending the MDT measurements and QoE measurements at the same time.
Proposal 4: To enable the alignment between radio measurement reports and QoE reports, RAN3 to discuss at least the following two approaches: 
(1) The Immediate MDT configuration is enhanced to include a reference to QoE measurements; the MDT measurement starts when the application session and configured QoE measurement starts.
(2) QoE measurement are configured first, and the RAN configures the MDT upon receiving an indication from the UE (e.g., session start indication) that the application session has started.
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