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Introduction
In this contribution, we’d like to discuss RVQoE related issues based on the following discussion in the last RAN3 meeting.
[bookmark: _Hlk115254173]QoS flow ID(s) should be included in the RAN visible QoE report collected at the UE.
DRB ID(s) should be transmitted over F1 as the QoS flow information in the RVQoE report.
RAN3 checks with SA4 on whether RVQoE value can reflect the overall situation of the experience of an ongoing service, with multiple QoE metrics taken into account, not limited to only RVQoE metrics. 
RVQoE value is used by the RAN node for radio resource optimization, and can save on uplink RRC signaling, compared with transferring multiple QoE metrics (not only RAN visible QoE metrics).
In this release, slice information (e.g. S-NSSAI) is not included in RVQoE report.
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.

Discussion
Latency issue of RVQoE reporting
According to RAN3’s previous discussion and the study item, RVQoE information can be used for RAN scheduling. In our understanding, if it’s used for scheduling, two implementations are possible
· one implementation is the scheduler can use the RVQoE information and previous measurement for scheduling function level optimization, e.g. it can be used for AI training and inference, in this case, we think there may be no real time requirement for the RVQoE information for scheduling.
· Another implementation is for resource allocation optimization, which is more common and has real time requirement, considering the resource allocation in scheduler is quite dynamic. One possible case is that if scheduler finds that the QoE for a service is degradation and that service is very important, it can schedule the corresponding DRB with high priority for a certain time until the QoE become good. Another possible case would be, if the scheduler finds the QoE for a service is good enough, but it has high priority, it can schedule other DRBs with low QoE, thus, it can support more UEs with satisfied experience, e.g. this may be used for XR capacity enhancement.  
Observation 1, scheduling is the main purpose to introduce RVQoE information.
Observation 2, only real time information is valuable for scheduling if the information is used for resource allocation optimization. 
Proposal 1, RAN3 acknowledge that RVQoE information can be used for resource allocation optimization during scheduling.
If RVQoE information is used for resource allocation in scheduler, we think current RVQoE reporting mechanism is not sufficient to support it. The following figure is a signalling transmission example of RVQoE reporting in current specification in split architecture.
Since the scheduler is located in MAC layer in gNB-DU, if the RVQoE report is generated in UE upper layer (i.e. Application), it will go through along the red line, then received in the RRC layer in gNB-CU, and gNB-CU will process it (green line) and transmit it over F1AP then it will go through the blue line. 
[image: ]
From the above figure, we can see that the transmission latency would be very high comparing to the scheduling periodicity. As we know that the scheduling periodicity is within 1 TTI (normally 1ms or even less), it requires the information for scheduling should be transmitted at least close to 1 TTI, otherwise it may not be useful for scheduling. 
One possible way to solve the transmission latency is using lower-layer signalling as shown below, the transmission latency can be significant reduced.
[image: ]
[bookmark: _Toc56686486][bookmark: _Toc57112067][bookmark: _Toc57112186][bookmark: _Toc57112285][bookmark: _Toc57112411][bookmark: _Toc57112510][bookmark: _Toc57117006][bookmark: _Toc65702198]Proposal 2, RAN3 acknowledge that RVQoE information can be transferred via lower-layer signalling to support resource allocation optimization in scheduler. 
Proposal 3, RAN3 can send the LS to check with RAN2 the feasibility to transmit RVQoE information over lower-layer signalling
In our view, both RVQoE metric and RVQoE value should be considered for the reporting over lower-layer signalling for resource allocation optimization in scheduler.
Regarding RVQoE value, although we think it should be decided by RAN3, we can further discuss it when the reply LS is received from SA4.
Threshold trigger QoE reporting
In last RAN3 meeting, whether to introduce buffer level as a threshold-based trigger for RVQoE reporting had been discussed and RAN3 had the following WA
WA: Introduce buffer level as a threshold-based trigger for RVQoE reporting.
In our view, threshold trigger for QoE reporting can be used in case of quick reporting is needed, gNB can send the buffer level threshold to UE AS via RRC message, since UE AS will receive the RVQoE report from upper layer periodically, UE AS can perform the trigger checking to decide whether to send the RVQoE report. 

Proposal 4, UE AS can be responsible to check the buffer level trigger and decide whether to send the RVQoE report.
RVQoE collection for mobility scenario
Mobility optimization is very important for operators, sometimes the service may be interrupted during UE handover, and it is possible that the User experience is not good even through the handover is successful. It would be beneficial if the QoE can be used for mobility optimization. 
If event-trigged RVQoE collection is used for mobility optimization, the event related to handover process should be considered, such as 
· A3/A2 event trigger (i.e. handover will be triggered)
· UE send the MR (i.e. handover will be triggered)
· UE receives the RRC Reconfiguration message including reconfigurationWithSync (i.e. handover command is received)
· UE successfully send the RRC Reconfiguration Complete message (i.e. handover is finished)
In our view, the RVQoE collection for mobility can start when UE send the MR and stop when UE successfully send the RRC Reconfiguration Complete message to the target gNB, thus the collected RVQoE information reflect the exact UE experience during the mobility. The target gNB and the source gNB can utilize this RVQoE information for handover related parameters to make sure the following handover UEs can have good experience during handover.
Regarding the mechanism of RVQoE reporting during handover, we think RAN3 can consider SHR as baseline, which is also report some information during handover for mobility optimization. 
Observation 3, QoE reporting based on the handover procedure is beneficial for mobility optimization to enhance the user experience during mobility.
Proposal 5, mobility related event-trigger can be considered for QoE collection trigger.
Proposal 6, RAN3 agree to use successful handover report as baseline for RVQoE reporting during mobility.
Conclusion
The following are the observations and proposals for RVQoE.
Observation 1, scheduling is the main purpose to introduce RVQoE information.
Observation 2, only real time information is valuable for scheduling if the information is used for resource allocation optimization. 
Proposal 1, RAN3 acknowledge that RVQoE information can be used for resource allocation optimization during scheduling.
Proposal 2, RAN3 acknowledge that RVQoE information can be transferred via lower-layer signalling to support resource allocation optimization in scheduler. 
Proposal 3, RAN3 can send the LS to check with RAN2 the feasibility to transmit RVQoE information over lower-layer signalling
Proposal 4, UE AS can be responsible to check the buffer level trigger and decide whether to send the RVQoE report.
Observation 3, QoE reporting based on the handover procedure is beneficial for mobility optimization to enhance the user experience during mobility.
Proposal 5, mobility related event-trigger can be considered for QoE collection trigger.
Proposal 6, RAN3 agree to use successful handover report as baseline for RVQoE reporting during mobility.
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