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1	Introduction
In this paper we discuss the content of the potential Rel-19 Work Item on QoE and RVQoE Measurement and Reporting Enhancements.

[bookmark: _Ref178064866]2	Discussion
We address the following topics:
· Enhancements of RAN Visible QoE framework
· QoE Measurement Collection (QMC) support for new services.
· Topics not concluded in Rel-18. 

2.1	Enhancements of RAN Visible QoE framework
In Rel-17 QoE WI, 3GPP specified the RAN Visible QoE (RVQoE) measurements, and further enhancements are discussed in Rel-18. Our view on further evolution of the RVQoE framework is presented below.
As of today, the RAN can configure RVQoE measurements only if the UE is configured with the corresponding QoE measurements. Moreover, according to current specifications, which RVQoE metrics are to be collected by the RAN, is decided by the OAM. We see no tangible reasons for such a limitation, and we think that further decoupling of QoE and RVQoE measurements is needed. Certain decisions in the direction of decoupling have already been made in the past: for example, RAN is able to configure the RVQoE reporting periodicity that is different than the OAM-configured periodicity used for sending the QoE reports.
 
Currently, the RAN can configure a UE with RAN visible QoE measurements only if the corresponding QoE measurements have been configured at the UE.
In Rel-18, the gNB-DU participation in RVQoE measurements was discussed, and it was agreed to allow the gNB-DU to deactivate the RVQoE measurement result reporting from the CU via F1AP signalling. In addition, there were proposals to allow the gNB-DU to initiate the RVQoE measurements, or generate, or participate in generating, the RVQoE measurement configuration. We think that active gNB-DU participation in initiating the RVQoE measurements and generating the RVQoE configuration should be supported, given that scheduling optimization (which takes place at the gNB-DU) is one of the main motivations for introducing the entire RVQoE concept. However, it seems that no consensus on active gNB-DU participation in RVQoE measurements can be reached in the Rel-18 timeframe, and we propose to postpone the corresponding normative work to Rel-19.
Even though the gNB-DU is a consumer of RAN visible QoE measurement reports, the gNB-DU is currently unable to initiate the RAN visible QoE measurements and participate in generating the RAN visible QoE measurement configuration.
In Rel-18, 3GPP specified a trigger for RVQoE reporting, based on the application layer buffer level. Meanwhile, it was decided not to specify any event-based triggers in Rel-18. In our view, there are more than a few relevant triggering events for RVQoE reporting upon which it is of high interest to monitor the QoE. Some examples of “interesting” events are handover, RAN overload or changes in NR-DC configuration for the UE. Finally, the currently specified trigger (application layer buffer level) triggers RVQoE reporting, meaning that the UE should collect RVQoE measurements even before the trigger is satisfied, but without sending them to the network until the trigger is satisfied. This may not be the optimal behaviour from the computational load point of view, and we think that triggers for starting of RVQoE measurement execution should also be considered. So, in this case, the UE would be configured with RVQoE measurements, but it would start executing the measurements only after the RVQoE measurement trigger has been satisfied.

Further enhancements for RAN visible QoE reporting are needed.
Trigger-based RAN visible QoE measurement initiation and termination are not supported in Rel-18. As of today, the UE conducts the measurements as soon as it receives the RAN visible QoE configuration, but does not send the results to the network until the trigger is satisfied.
One of the motivations for specifying the RVQoE framework is near-real-time QoE monitoring at the RAN. Currently, the RVQoE reporting is not considered to be of highest priority when it comes to UL traffic, which effectively adds to the RVQoE reporting delay. Therefore, we think that an objective related to reducing the latency of RVQoE reporting should be included in the Rel-19 WID.

Enhancements for reducing RAN visible QoE reporting latency can be considered.
2.2	QMC support for new services
With respect to QMC support for new services, we think that the two most relevant service types are XR and Industrial IoT (IIoT), even if – differently compared to traditional services - there are cases for which the “user” whose quality of experience is to be measured is not a human. The IIoT scenarios and many XR scenarios (such as gaming or factory automation) are inherently real-time, implying that dynamic RAN optimization is of high interest. Hence, it seems beneficial to specify RVQoE measurements for the XR and IIoT service types in Rel-19. 
Nevertheless, in the past, the RAN WGs have initiated normative work on QMC support for a certain service type only after the SA4 has specified the QoE metrics for that service type. Moreover, candidates for RVQoE metrics could only be chosen from the QoE metrics that SA4 specified for that service type. This not only inhibits the normative work in RAN WGs, but it also limits the freedom of RAN WGs to specify meaningful RVQoE metrics. Note that, as of today, no normative work for QMC support for XR and IIoT services is planned in SA4. Hence, we think that the normative work in RAN WGs, and the discussion on RVQoE metrics for IIoT and XR services, should not be limited to the QoE metrics that may or may not be specified by SA4. 

The RAN visible QoE support for the XR and IIoT service types seem to be of high interest, although no corresponding normative work is planned in SA4.
2.3	Topics not concluded in Rel-18
It seems quite unlikely that the objectives from the Rel-18 QoE WID related to the alignment with MDT measurements and mobility support for QoE/RVQoE measurements in NR-DC will be fulfilled during the Rel-18 timeline, and we propose to allocate one Rel-19 WID objective to Rel-18 leftovers. The same holds for QMC support for AR/MR services.

Certain Rel-18 objectives may not be fulfilled, and certain Rel-18 discussions may not be concluded, within the Rel-18 timeframe.
3	Conclusion
In this paper we propose the objectives for the Rel-19 WI on QoE and RVQoE Measurement and Reporting Enhancements.
1. Currently, the RAN can configure a UE with RAN visible QoE measurements only if the corresponding QoE measurements have been configured at the UE.
Even though the gNB-DU is a consumer of RAN visible QoE measurement reports, the gNB-DU is currently unable to initiate the RAN visible QoE measurements and participate in generating the RAN visible QoE measurement configuration.
Further enhancements for RAN visible QoE reporting are needed.
Trigger-based RAN visible QoE measurement initiation and termination are not supported in Rel-18. As of today, the UE conducts the measurements as soon as it receives the RAN visible QoE configuration, but does not send the results to the network until the trigger is satisfied.
Enhancements for reducing RAN visible QoE reporting latency can be considered.

The RAN visible QoE support for the XR and IIoT service types seem to be of high interest, although no corresponding normative work is planned in SA4.

Certain Rel-18 objectives may not be fulfilled, and certain Rel-18 discussions may not be concluded, within the Rel-18 timeframe.
Based on the observations, we propose the following objectives for the Rel-19 WID on QoE and RAN visible QoE enhancements:
1. [bookmark: _In-sequence_SDU_delivery]Include the following objectives into the Rel-19 WID on QoE and RAN visible QoE enhancements:
0. The possibility for the RAN to configure a UE with RAN visible QoE measurements regardless of whether corresponding QoE measurements have been configured at the UE.
0. The support for gNB-DU’s participation in initiating the RAN visible QoE measurements and in generating the RAN visible QoE measurement configuration.
0. Further enhancements of RAN visible QoE reporting.
0. Trigger-based RAN visible QoE measurement initiation and termination.
0. The support for reducing RAN visible QoE reporting latency.
0. Specification of RAN visible QoE measurements and RAN visible QoE metrics for XR and IIoT service types, without any dependencies on SA4 normative work.
0. The topics not concluded during Rel-18. 
