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Introduction
In this paper we discuss the enhancements of RVQoE that were designated for further discussion at the RAN3#118 meeting.

DU involvement in RVQoE measurement and reporting

The following enhancements of RVQoE are to be further discussed in RAN3:
DU activation/deactivation/pause/resume of RVQoE reporting over F1.
DU participation in assembling the RVQoE configuration.

DU-controlled activation/deactivation/pause/resume of RVQoE reporting over F1 
In Rel-17, RAN3 introduced a dedicated F1AP procedure (QOE Information Transfer), to transfer the RVQoE results from the CU to the DU. As of today, the DU has no say in whether it will be receiving the RVQoE results 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 unwanted 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 wastage and processing load is incurred, let alone that feeding the DU with potentially unwanted information is not technically sound. One scenario where the DU may not be interested in receiving any further RVQoE results from a UE is when the corresponding RVQoE reports reported by the UE consistently indicate good QoE.
Observation 1: If the DU cannot inform the CU that it is not interested in receiving certain RVQoE results, the signalling to send such results from the CU to the DU is wasted.
Moreover, if the decision about forwarding the RVQoE results to the DU is entirely up to the CU, it may happen that the scheduler at the DU would not have access to potentially useful measurements that may be collected from the UE but not forwarded to the DU, or not be collected at all. 
Observation 2: If the decision about forwarding the RVQoE results to the DU is entirely up to the CU, some potentially useful RVQoE results may remain inaccessible by the DU.
For the reasons explained above, we think that the decision on whether the DU wants to receive RVQoE results or not should be up to the DU (and not entirely at the CU). In other words, the CU shall be informed if the DU wants to receive RVQoE results or not. 
In our view, the following functionalities should be supported for the DU.
· Deactivation of RVQoE result reporting over F1AP.
· If the DU receives an RVQoE report that it is not interested in, it should be able to deactivate the reporting over F1AP.
· Pausing of RVQoE result reporting over F1AP.
· For example, if the RVQoE for a UE is consistently good, the DU should be able to pause the reporting.
· Activation and Resumption of RVQoE result reporting over F1AP.
· For example, if the DU notices a QoS or radio signal quality deterioration for a UE, it may be interested in observing the RVQoE. The DU can indicate to the CU its interest in receiving RVQoE results, or it can resume previously paused reporting over F1AP.
RAN3 should consider supporting the above functionalities on a per-RVQoE metric basis. For example, the ongoing transfer of RVQoE reports via F1AP can be modified, and the DU can indicate whether it wants to receive additional RVQoE metrics, whether it wants to stop receiving one of the provided RVQoE metrics, whether it wants the CU to pause or resume sending a certain RVQoE metrics over F1AP. The above should hold for both periodic and event-/trigger-based RVQoE reporting,
Proposal 1: The DU can indicate to the CU:
· Activation and deactivation of RVQoE result reporting over F1AP.
· Pausing and resumption of RVQoE result reporting over F1AP
FFS whether to support the above on a per-RVQoE metric basis.

DU participation in generating the RVQoE configuration
Scheduling optimization at the DU was one of the main reasons for introducing, not only the F1AP QoE Information Transfer procedure, but the entire RVQoE concept in Rel-17. In fact, depending on the use case, it might be that DU is the only consumer (or the main consumer) of RVQoE reports, meaning that it is appropriate to let the DU have a say in assembling the RVQoE configuration. 
Nevertheless, the Rel-17 specifications do not allow the DU to participate in generating the RVQoE measurement configuration. This contradiction should be addressed in Rel-18.
According to the Rel-17 specifications, the CU receives from the CN (for s-based QoE) or from the OAM (for m-based QoE) a list of available RVQoE metrics. To enable the DU to participate in generating the RVQoE configuration, the CU should indicate the available RVQoE metrics to the DU (preferably before sending any RVQoE configuration to the UE). One simple way to support this could be to include into the existing F1AP QOE INFORMATION TRANSFER message, a new IE containing the list of available RVQoE metrics by the CU to the DU. Such new IE can be identical to the Available RAN Visible QoE Metrics IE defined for NGAP. 
Proposal 2: Include a new Available RAN Visible QoE Metrics IE into the existing QOE INFORMATION TRANSFER F1AP message, to inform the DU of the available RVQoE metrics.
After the DU becomes aware of the available RVQoE metrics, the DU can indicate to the CU the RVQoE metrics that it is interested in, and the desired reporting periodicity. Such an indication would require a new DU->CU F1AP message. One option could be to define a new IE and include it in the same new F1AP message used for controlling the RVQoE reporting over F1AP, discussed in section 2.1. The CU can take this information received from the DU into account for generating the RVQoE configuration. 
Proposal 3: The DU can indicate its desired RVQoE configuration to the CU.

To summarize, the following F1AP impact is foreseen:
· An enhancement to the existing CU to DU F1AP QOE INFORMATION TRANSFER message, to indicate the list of available RVQoE metrics by the CU to the DU.
· A new DU to CU F1AP message, to enable 1) the DU to indicate to the CU the RVQoE metrics and reporting periodicity of interest; 2) the DU to activate/deactivate/pause/resume the RVQoE reporting over F1AP from the CU.
Figure 1 shows one example scenario and the interaction of the new procedure with the existing F1AP QoE Information Transfer procedure.
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Figure 1: An example of F1AP support for DU-based involvement in RVQoE measurements and reporting

Trigger-based RVQoE reporting 
Below we discuss the following:
· The event-based RVQoE reporting trigger.
· The format of buffer level threshold for RVQoE reporting.

Event-based RVQoE reporting for mobility optimization
RVQoE reports may be useful for optimization of mobility related decisions. For example, a gNB can configure the UE to send radio measurement reports when poor coverage is detected (as in A2 event, inter-frequency A3 event, B1 event defined in TS 38.331). When the UE reports to the gNB that one of these radio related events is fulfilled, the gNB can decide to transfer the UE to a different frequency or to a different RAT. If the gNB could configure the UE to also send the RVQoE metrics observed in the “time vicinity” of one of the above radio related events (i.e., around the same time that the radio even occurs), the gNB could use this information as a tool for optimizing the mobility decisions based on such events. 
For example, it might be that the decision to perform inter-frequency mobility (based on A2 event) could be postponed without impacting too much the user experience. Another example can be that the trigger point of A2 needs to be anticipated, to avoid a too bad user quality.
We note that a gNB can already today collect a series of RVQoE measurements from a certain UE during a certain application session, based on periodic RVQoE reports. If the UE can be configured to send an RVQoE reporting in the time vicinity of a mobility related decision, then the gNB can have a good understanding of how to optimize radio related parameters taking the user experience into account.
Observation 3: RVQoE reports triggered by radio related events (as defined in TS 38.331) can be used by the gNB to optimize mobility decisions.
To enable RVQoE reporting triggered by radio related events, we think the following is needed:
· The gNB can configure the UE AS to perform radio measurements as usual. For example, the UE can be configured to report fulfilment of event A2.
· The gNB can send to the UE an RVQoE configuration that is extended to include the radio related events of interest (e.g., “A2”).
· When the UE AS detects that event A2 is fulfilled, the UE AS can query the application layer for an RVQoE report. The UE AS can then associate the RVQoE report to the triggering event. 
· For example, the combination “A2”+ “RVQoE report” can be sent to the gNB to indicate that the RVQoE report is triggered by an A2 event. 
· The UE AS can send the RVQoE report and the indication of the triggering event as part of the MeasurementReportAppLayer RRC message or separately (FFS).
Proposal 4: RVQoE reporting can be triggered by a radio related event (as defined in TS 38.331). Details are FFS.
Note there is no need for the application layer to be aware that a specific radio event is the cause for providing a RVQoE report. In other words, the mechanism to query the application layer to receive RVQoE report can be “event-agnostic”.
Observation 4: The application layer need not be aware that a certain RVQoE report is associated to a specific radio event. 
However, it is important that the gNB is aware of the triggering event that caused the sending of the aperiodic RVQoE report.
Proposal 5: The UE should indicate to the network the event that triggered the RVQoE reporting.

The format of buffer level threshold for RVQoE reporting.
The following was agreed at the RAN3#118 meeting:
Turn the WA to agreement: Introduce buffer level as a threshold-based trigger for RVQoE reporting.
One remaining issue is the format of the buffer level threshold. We propose to express the threshold in the form of the remaining playout time of the content currently in the buffer, and to send an LS asking RAN2 to provide the corresponding RRC signalling support.
Proposal 6: Send an LS asking RAN2 to specify in RRC signalling the buffer level threshold for RVQoE reporting expressed in terms of remaining playout time of the content currently in the buffer.

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 1: If the DU cannot inform the CU that it is not interested in receiving certain RVQoE results, the signalling to send such results from the CU to the DU is wasted.
Observation 2: If the decision about forwarding the RVQoE results to the DU is entirely up to the CU, some potentially useful RVQoE results may remain inaccessible by the DU.
Proposal 1: The DU can indicate to the CU:
· Activation and deactivation of RVQoE result reporting over F1AP.
· Pausing and resumption of RVQoE result reporting over F1AP
FFS whether to support the above on a per-RVQoE metric basis.
Proposal 2: Include a new Available RAN Visible QoE Metrics IE into the existing QOE INFORMATION TRANSFER F1AP message, to inform the DU of the available RVQoE metrics.
Proposal 3: The DU can indicate its desired RVQoE configuration to the CU.
Observation 3: RVQoE reports triggered by radio related events (as defined in TS 38.331) can be used by the gNB to optimize mobility decisions.
Proposal 4: RVQoE reporting can be triggered by a radio related event (as defined in TS 38.331). Details are FFS.
Observation 4: The application layer need not be aware that a certain RVQoE report is associated to a specific radio event. 
Proposal 5: The UE should indicate to the network the event that triggered the RVQoE reporting.
Proposal 6: Send an LS asking RAN2 to specify in RRC signalling the buffer level threshold for RVQoE reporting expressed in terms of remaining playout time of the content currently in the buffer.
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