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Introduction
In this paper we discuss the enhancements of RAN visible QoE measurement and reporting, based on the RAN3#117-bis-e agreements and TBCs.

Discussion
In the following sections we discuss the following enhancements to RVQoE measurement and reporting:
· DU involvement in RVQoE configuration and reporting.
· Trigger-based RVQoE measurement and reporting.

DU involvement in RVQoE configuration and reporting 
With respect to the DU involvement in RVQoE configuration and reporting, the following TBCs were captured in the RAN3#117-e and RAN3#117-bis-e Chair notes:
Further discuss whether the DU can activate/deactivate receiving the RAN visible QoE reports? Whether the DU can participate in assembling of RAN visible QoE configuration.
Further discuss DU participation in assembling RVQoE configuration.
Further discuss DU (de)activates the receiving of the RVQoE reports.
Since the DU is one of the consumers of RVQoE measurements, RAN3 introduced a dedicated F1AP procedure (QOE Information Transfer) in Rel-17, to transfer the RVQoE metrics from CU to DU. 
However, we think the current solution to support RVQoE in split architecture is incomplete, where the two essential missing parts are:
· Enabling the DU to decide whether it wants to receive RVQoE reports or not.
· As of today, the DU has no say in whether it is interested in receiving the RVQoE reports or not. The information is just sent from the CU, and, if not used by the DU, it can be discarded. If the DU receives RVQoE reports from potentially tens or hundreds of UEs with a short periodicity (if we consider the minimum periodicity of 120 ms), a substantial signalling and processing load is incurred, not to mention that feeding a node with potentially unwanted information is not technically sound. Moreover, the DU may be interested in receiving the RVQoE reports only temporarily, after which it should be able to deactivate the reporting.
· We think that the DU should be able to pause/resume and stop the receiving RVQoE metrics from the CU.
· Enabling the DU to participate in assembling the RVQoE configuration.
· Scheduling optimization was one of the main reasons for introducing, not only the F1AP QoE Information Transfer procedure, but the entire RVQoE concept. Nevertheless, the Rel-17 specifications do not allow the DU to participate in assembling the RVQoE measurement configuration. 
· We think that the DU should be able to propose periodicity for RVQoE reporting, or which metrics is interested to receive.
Observation: The current framework for RVQoE in split architecture lacks the following essential features:
· The DU has no say in whether it wants to receive RVQoE reports or not.
· The DU has no say in setting the RVQoE configuration. 
We think that Rel-18 should address the above shortcomings of RVQoE framework in split architecture by specifying the corresponding F1AP signalling.
Proposal 1: The DU can indicate to the CU its interest in receiving the RVQoE reports. Procedure details are FFS.
Proposal 2: The DU can pause, resume, and stop the reporting of RVQoE metrics from the CU to the DU. Procedure details are FFS.
Proposal 3: The DU can participate in assembling the RVQoE configuration. Procedure details are FFS.
Figure 1 illustrates an example of how the above can be supported, and how it fits with the existing F1AP QoE Information Transfer procedure. 
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Figure 1: An example of F1AP support for DU-based activation/de-activation of RVQoE reporting

Trigger-based RVQoE measurement and reporting 
With respect to triggers for RVQoE reporting, the following was captured in the RAN3#117-bis-e Chair notes:
WA: Introduce Buffer Level as a threshold-based trigger for RVQoE reporting.
FFS the benefit and necessity of introducing threshold-based triggers for reporting playout delay for media startup in RVQoE report.
FFS the benefit and necessity of event-based triggers of RVQoE.
We think that the above WA should be confirmed, one of the reasons being that a too low Buffer Level is a clear indication that a counteraction by the RAN is needed. 
Proposal 4: Turn into an agreement the WA to introduce Buffer Level as a threshold-based trigger for RVQoE reporting.
RAN3 has so far discussed trigger-based RVQoE reporting. However, even if the reporting requires a trigger, the UE needs still needs to perform RVQoE measurements. Hence, we think that RAN3 should discuss trigger-based initiation of RVQoE measurements.
Proposal 5: Discuss trigger-based initiation of RVQoE measurements. 
The 3GPP specifications are vague with respect to whether the modifications to RVQoE reporting take effect immediately. Our understanding is that the RAN should be able to modify the RVQoE configuration on the fly, and we propose that this issue is clarified. Please note that a common understanding in RAN3 is that the target node may modify the RVQoE configuration upon UE handover. This implies that the RVQoE measurement configuration can be modified during a session and that they come into effect as soon as they are received by the UE.
Proposal 6: The modifications to RVQoE configurations are effective as soon as they are received by the UE.
The aforementioned RAN3#117-bis-e WA speaks about Buffer Level as a trigger for RVQoE reporting. So, in this case, the reporting is triggered based on the value of an RVQoE metric. However, we think that RAN3 should discuss the triggering of RVQoE measurement initiation and reporting based on the values of QoE metrics, apart from Buffer Level and Playout Delay For Media Startup. Examples of such triggers may be, e.g., the number and/or the intensity of representation switches over a certain period, or the magnitude of change of representation switch. 
Proposal 7: Discuss the triggers for RVQoE measurement initiation and reporting based on the values of QoE metrics other than those adopted for RVQoE.
An FFS from RAN3#117-bis-e is related to event-based triggers for RVQoE measurement and reporting (“FFS the benefit and necessity of event-based triggers of RVQoE.”). One of the motivations for introducing RVQoE is to enable evaluation of network performance upon certain events, one prominent example being the handover. This means that network events, such as handover, can be used as triggers for RVQoE reporting. For example, when a mobility event is fulfilled (e.g., A3), a gNB can request the UE to report one or more RVQoE metrics, such as Buffer Level, and use this report to decide which settings to use for the HO of that UE that is about to take place. If the application Buffer Level indicates that the data stored at the buffer could be consumed during a normal HO without causing the video to stall, the gNB can configure the UE with a legacy HO. On the other hand, if the Buffer Level is low, the RAN node may configure DAPS HO, to avoid the radio link failure. 
Finally, as explained above, we think that trigger-based measurement initiation should also be supported.
Proposal 8: Handover event can be a trigger for RVQoE measurement initiation and reporting.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this paper we discuss the enhancements of RVQoE configuration and reporting. The following was observed and proposed:
Observation: The current framework for RVQoE in split architecture lacks the following essential features:
· The DU has no say in whether it wants to receive RVQoE reports or not.
· The DU has no say in setting the RVQoE configuration. 
Proposal 1: The DU can indicate to the CU its interest in receiving the RVQoE reports. Procedure details are FFS.
Proposal 2: The DU can pause, resume, and stop the reporting of RVQoE metrics from the CU to the DU. Procedure details are FFS.
Proposal 3: The DU can participate in assembling the RVQoE configuration. Procedure details are FFS.
Proposal 4: Turn into an agreement the WA to introduce Buffer Level as a threshold-based trigger for RVQoE reporting.
Proposal 5: Discuss trigger-based initiation of RVQoE measurements. 
Proposal 6: The modifications to RVQoE configurations are effective as soon as they are received by the UE.
Proposal 7: Discuss the triggers for RVQoE measurement initiation and reporting based on the values of QoE metrics other than those adopted for RVQoE.
Proposal 8: Handover event can be a trigger for RVQoE measurement initiation and reporting.
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