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Introduction
In RAN#96 meeting, the WID of the R18 NR QoE enhancement have been discussed, and it is approved to further discuss the  following R17 leftover issues in R18:
	· Left-over features from Rel-17, as well as the enhancements of existing features which are not included in Rel-17 normative phase, should be supported in Rel-18 if consensus on benefits are reached [RAN3, RAN2].
· Specify per-slice QoE measurement configuration enhancement.
· Specify RAN visible QoE enhancements for QoE value, RAN visible QoE trigger event, RAN visible QoE Report over F1.
· Specify QoE reporting handling enhancement for overload scenario.



In RAN3#118 meeting, the final list are agreed to be discussed in R18:
RVQoE value (pending SA4 reply).
Assistance information for handling of QoE reporting upon RAN overload.
DU activation/deactivation/pause/resume of RVQoE reporting over F1.
DU participation in assembling the RVQoE configuration.
Event-based RVQoE reporting trigger.
This paper discusses the above leftover issues which have been approved to be further discussed in R18.
Discussion
QoE reporting handling enhancement for overload
In Rel-17, the RAN overload mechanism for encapsulated QoE was defined. In Rel-17, the mechanism of pausing QoE reporting is performed according to the decision of gNB. As the QoE measurement configuration is initiated by OAM, gNB can transfer the QoE reporting according to service priority to guarantee the QoE reporting transfer for high priority QoE measurements as much as possible. 
The OAM can set the QoE reporting priority according to the user priority, slice priority or service priority, gNB can pause the QoE reporting according to the priority set by OAM. If there QoE reporting priority is not supported, gNB can only pause the QoE reporting according to it’s own algorithm. Some QoE reports which should be guaranteed as much as possible may be paused first, and the OAM will receive the QoE reports late, or QoE reports may lost due to the UE buffer is overload. It is not a good way to pause all QoE reporting during overload, differentiated strategy should be taken considering the traffic load.
In R18, QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS is one of the objective. For QoE reporting when UE enter into RRC_CONNECTED state, it may have large amount of QoE reports. The QoE reports are stored in UE AS layer, if the buffer is full, and the important QoE reporting may be discard. Pausing all QoE reporting during overload is not a good mechanism, it can be enhanced. QoE reporting priority can be used to control the QoE reporting storage and QoE reporting. 
Anyway, the QoE reporting priority is an useful assistant information for gNB and UE, the final decision for QoE reporting storage and reports should be made by gNB and UE itself.
Proposal 1: QoE reporting priority should be included in the QoE configuration, and it shall  wait for RAN2 to decide whether QoE reporting priority should be included in the message send from gNB to UE.

RAN visible QoE for QoE value
For RVQoE value, SA4 had the follow reply:
	Question 1:
Can a RAN visible QoE value be defined that reflects the overall QoE of an ongoing service, assuming multiple QoE metrics taken into account, like MOS value for audio? In that respect, RAN3 notices that the TR 26.909 states:
"While MOS calculation in the client is possible, it severely limits the use of advanced network optimization, use of flexible MOS windowing, and also introduces problems when the MOS model calculation needs to be updated. A better solution is to make sure that the raw reported QoE metrics are enough to be able to calculate the final MOS value in the QoE server."
RAN3 wonders whether the above conclusion about MOS in TR 26.909 still holds.
SA4 reply:
In general, SA4 believes that while in principle it is possible to define a RAN visible QoE value as described above by RAN3, the absence of the necessary standards makes it not feasible in practice at this stage. The above conclusion in TR 26.909 as cited by RAN3 still holds, and furthermore, additional factors for consideration are described below:
a) As a general principle, MOS-based QoE characterization must be performed according to standardized algorithms. The development of objective streaming quality standards is within the responsibility of ITU-T SG12. One example, is the standard ITU-T P.1203 "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport", which was approved in 2016. 
b) ITU-T P.1203 addresses both individual short-term video and audio MOS estimation, as well as longer-term A/V MOS integration (minutes or longer, e.g., for the entire media session). The standardized algorithms include also low-complexity modes intended for implementation in receiving streaming client devices. However, its algorithms are somewhat outdated, and only cover H.264 up to HD quality. 
c) There is related follow-up ITU-T work to P.1203 in P.1204, which addresses MOS estimation for other, more modern codecs including H.265 and VP9, and up to 4K/UHD resolution. However, the planned specification of low-complexity quality assessment modules in P.1204 has not yet concluded in ITU-T SG12.
d) A measure of the overall QoE value for an ongoing service must in principle estimate the experience of the human user of the service. For multimedia services this inherently means that the overall service QoE cannot be evaluated “instantly”, but rather must be based on data covering longer periods of time, i.e., at a “human time-scale”. This input time-scale may vary from 10 seconds to the whole duration of the associated media content. For instance, P.1203 states 30 seconds as the shortest valid calculation interval. In other words, a provided MOS value would likely not support real-time RAN resource optimization.
e) Another characteristic of a MOS value is the inherent absence of granular information regarding the contributing components, making it difficult to know what aspect of the transmission chain to improve. Therefore, SA4 suggests that RAN3 evaluate the means to determine, when a quality degradation is detected, whether that is mainly attributable to the network itself, and if so, which network “knobs and dials” to adjust towards achieving dynamic and practical improvement in subjective QoE. 
f) The MOS-based QoE assessment methods of ITU-T, when applied to 3GPP, incurs additional processing overhead on the UE, especially at the application layer in executing the associated algorithms, the degree of which depends on the complexity of algorithm design. As stated earlier, the low-complexity algorithms of P.1204 are still not standardized.
Due to the relation to the ITU-T P.1204 work, SA4 also addresses this LS reply to ITU-T SG12, with inquiry on their plans for further work/completion of that work item. 
Question 2: If the above conclusion about MOS from TR 26.909 does not hold, is it feasible to define such a RAN visible QoE value that would be useful at the gNB?
SA4 reply: 
Please refer to the above reply. Overall, SA4 wishes to defer a specific answer to this question at this stage, and would also like to seek feedback from ITU SG12.



According to the reply, it seems the QoE value is related to ITU-T P.1204 work, and as the provided MOS value would likely not support real-time RAN resource optimization, it must in principle estimate the experience of the human user of the service, RAN should discuss how to use the RVQoE value, and whether the QoE value can be used for RAN optimization.
Proposal 2: RVQoE value definition can be further discussed in RAN3 and wait for the conclusion in ITU-T SG12.

DU participation for RVQoE configuration and reporting
For RVQoE configuration and reporting, the final consumer maybe the DU, so it is needed to send the RVQoE report to DU, and it was already supported in Rel-17. It may need DU to participate in the assembling of the RVQoE configuration, and CU had the final decision for the RVQoE configuration, it can be further discussed in RAN3. For RVQoE reporting, it is no need for DU to (de)activates the receiving of the RVQoE reports because this can be done during the coordination for RVQoE configuration. CU can send the RVQoE reports to DU according to DU’s requirements.
Proposal 3: Whether DU should participate in the assembling of RVQoE configuration can be further discussed in RAN3.
Proposal 4: It is no need for DU to participate in the activation/deactivation/pause/resume of RVQoE reporting over F1. 
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