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Introduction
The topic of mobility in QoE was discussed as part of the open issues that remain for the QoE feature. However, it was concluded [1] that the issue is closed based on an LS [2] from RAN3, that has not yet been treated in RAN2. In that LS, RAN3 provides some agreements reached to support alignment of immediate MDT and QoE measurement, pasted below.

To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node
UE assisted solution can be used for MDT-QoE alignment. UE can indicate to NG-RAN via a flag whether a QoE measurement session started/ended. If the NG-RAN knows there is an MDT configuration associated with a QoE configuration (e.g., upon receiving NG-RAN Trace ID in the QoE configuration from OAM), 
· NG-RAN can configure the UE with that associated MDT configuration upon receiving the QoE measurement session start indication from the UE
· NG-RAN can deactivate the associated MDT configuration upon receiving the QoE measurement session end indication from the UE

Based on the LS, participating companies in the open issues discussion thread [1] concluded that the UE assisted asolution adopted by RAN3 of sending start and stop indications via a flag to NG-RAN can also be adopted to solve the mobility issue discussed in RAN2 earlier. 

However, this is an issue that involves RRC signaling from the UE to the network, and so it is important for RAN2 to weigh in. RAN2 has already begun discussing this issue and even sent an LS [3] to SA4 to clarify matters. We believe that the solution chosen by RAN3 is not reasonable, and provide our views on this topic in this document.
Discussion
We would like to reiterate our concern that sending start/stop indication to the network every time an application starts/stops will inadvertently reveal private information about a user which is not acceptable from a privacy point of view. One may argue that existing QoE measurement reports can be used to indirectly infer user behaviour. However the start/stop indication mechanism will make is easier even for third-party eavesdroppers to obtain information about what kind of applications the user is running, how long these sessions last etc. This kind of “meta” information should be considered private and can be used, for example, to fingerprint users based on their usage pattern. Apart from this problem, the start/stop mechanism also entails significant complexity at the gNB since the gNB has to now keep track of the activity state for each session of each UE.

Observation 1: The use of start/stop indications may lead to leakage of unintentional and/or unauthorized information and entails significant complexity at both UE and gNB.

RAN2 needs to re-examine if we really need the start/stop indication mechanism to align immediate MDT and QoE measurement. The QoE measurement reports sent by the UE can be used to determine when an application session is active or not. This information seems sufficient for alignment purposes. The network can start immediate MDT (if it desires to) when it receives the “first” QoE measurement report and can release immediate MDT after a suitable time has elapsed after the “last” QoE measurement report. 

There remains the question of how the UE AS layer determines that an application has started or ended. If it is based on explicit communication between the UE APP and UE AS layers, then CT1 would need to define appropriate AT commands which seems a bit late given the current Release 17 schedule. If it is based implicitly on receiving QoE reports from UE APP layer, then the gNB may as well rely on the QoE measurement reporting timing to align with MDT. Since MDT and QoE measurement configuration/report are sent separately in distinct RRC messages, there is no real need for further time alignment.

Observation 2: The timing of QoE measurement reports suffices for aligning MDT with QoE measurements.

Based on observation 2, we think RAN2 should send an LS to RAN3 asking them to reconsider their agreement on the start/stop indication mechanism.

Proposal 1: RAN2 should inform RAN3 that a separate start/stop indication mechanism is not necessary for aligning immediate MDT and QoE measurement.

We are yet to hear SA4’s reply to our LS [3]. Based on SA4’s reply, we will need to evaluate whether a start/start indication mechanism or explicit out-of-area indication in QoE release [4] is needed. It may very well be that no new mechanism is needed if LocationFilter in the Quality Reporting Scheme suffices.

Proposal 2: A final decision on how mobility in QoE is supported with respect to area scope management should wait for SA4 reply.
Conclusions
In this document, we provide our views on supporting mobility for QoE. Our observations and proposal are summarized below.

Observation 1: The use of start/stop indications may lead to leakage of unintentional and/or unauthorized information and entails significant complexity at both UE and gNB.

Observation 2: The timing of QoE measurement reports suffices for aligning MDT with QoE measurements.
Proposal 1: RAN2 should inform RAN3 that a separate start/stop indication mechanism is not necessary for aligning immediate MDT and QoE measurement.

Proposal 2: A final decision on how mobility in QoE is supported with respect to area scope management should wait for SA4 reply.
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