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1. Introduction 
In Rel-17, some topics in RAN visible QoE such as RVQoE values, event triggers for RVQoE and enhancements to RVQoE report over F1 for scheduling was discussed, but not pursued due to limited time. this paper, we discuss the above topics and some proposals on how to support them in Rel-18.

2. Discussion
2.1 RAN visible QoE values
Definition of RVQoE value needs cooperation with SA4.
Discuss what RAN3 wants as a RAN visible QoE value, and the following aspects can be considered:
1. whether RAN visible QoE value is calculated by one or more RAN visible QoE metrics
2. whether RAN visible QoE value is similar or different from MOS value defined in TS 26.909
3. other alternatives to define the RAN visible QoE value
Whether RAN visible QoE value should be generated directly by UE App layer, and/or with other involvement, e.g., UE AS layer
RAN visible QoE values was discussed in Rel-17 and in last RAN3 meeting, but there was no consensus or clarify on the definition and who should generate this RVQoE values. One proposed definition of RVQoE value was that it could be an objective/qualitative representation of QoE metrics (e.g., on a score of 0-10, poor/medium/good). Another proposed definition was that this could be derived information from existing QoE metrics (e.g., stalling duration from Play List QoE metric).

To make progress, it is proposed that RAN3 first discuss whether an objective/qualitative representation of RVQoE metrics is beneficial and go into more details on the definition e.g., whether it is calculated based on RVQoE measurements of multiple metrics or per metric. 

If it is per metric e.g., if buffer level < X, RVQoE value is good, else bad. In this case, RVQoE value can be calculated by gNB directly based on an implementation-based threshold.

If it is calculated based on RVQoE measurements of multiple metrics, then a formula should be defined on how to calculate this RVQoE value.

Observation 1: UE already reports RVQoE metrics to the gNB and therefore gNB can compute a score for this RVQoE metric based on internal thresholds e.g., if buffer level < threshold, RVQoE value = bad, else good

Proposal 1: Defining RVQoE value as a simplified representation of a single QoE metric is not useful and should not be considered 

 Further, we looked at TS 26.909, where SA4 in Rel-15 already looked at ITU-T P.NATS Quality Assessment Model for HTTP Adaptive Streaming and defined MOS values on a 1-5 quality scale for multiple metrics. But the conclusion of the study was that that MOS calculation in the client is feasible but severely limiting and rather proposed to calculate the MOS value in the QoE server.

Observation 2: In Rel-15, SA4 looked at ITU-T P.NATS Quality Assessment Model for HTTP Adaptive Streaming in TS 26.909, specifically the following P.NATS model outputs, provided per session, on a 1-5 quality scale:
· O.21: Audio coding quality per output sampling interval
· O.22: Video coding quality per output sampling interval
· O.23: Perceptual buffering indication
· O.34: Audiovisual segment coding quality per output sampling interval.
· O.35: Final audio-visual coding quality score
· O.46: Final media session quality score
 
Observation 3: SA4 concluded in TS 26.909 that MOS calculation in the client is feasible but severely limiting as mentioned in "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."
 
Proposal 2: If RVQoE value is to be calculated based on measurements from multiple QoE metrics, RAN3 should at least do the following before sending an LS to SA4:
1. Identify the set of QoE metrics that are to be considered for this RVQoE value (e.g., whether only RVQoE metrics - buffer level and playout delay are to be considered or even other QoE metrics)
1.  What kind of representation should this RVQoE value be - weighted mean or similar to MOS score or something else?

Proposal 3: If the intention of RVQoE value is to save on uplink signaling overhead by not reporting the raw value of a RVQoE metric, RAN3 should discuss whether event triggers for RVQoE metrics or pre-defined thresholds (or mapping table) can be introduced

2.2  Event triggers for RAN visible QoE
Further discuss threshold-based triggers and event-based triggers for RAN visible QoE report

In Rel-17, RVQoE can be sent together with QoE reports or at a different reporting periodicity if configured. But RVQoE might be useful at the NG-RAN only at certain instances e.g., when a RVQoE metric is below a certain threshold. This threshold should be configured at the UE as an event trigger for reporting a certain RVQoE metric and UE should report this RVQoE metric only if the threshold is met (as in Proposal 3).

Observation 4: Event triggers for RVQoE only apply to restrict RVQoE reporting during “interesting” events and not for RVQoE measurements. QoE meaurements are still performed based on the QoE configuration by OAM. 

Further, other kind of event triggers e.g., radio-quality based event triggers or handover etc. were discussed last time. These are all “nice” to have, but this would mean higher UE complexity e.g., APP needs to be made aware when these events are triggered or UE AS needs to discard/store the RVQoE measurements obtained from UE APP and report only when interesting event happens

Observation 5: Introducing radio quality or AS based event triggers would mean higher UE complexity e.g., APP needs to be made aware when these events are triggered or UE AS needs to discard/store the RVQoE measurements obtained from UE APP and report only when interesting event happens 

Also, we already have QMC/MDT alignment which enables efficient post-processing in the MCE. And the RAN is of course already aware of all these events and scenarios and can do its own processing if needed. An event-based function in the AS could save OTA signalling (and post-processing efforts in the MCE). But drawbacks are increased UE complexity and "hard-coded" replacement of existing flexible and implementation based post-processing functionality.

Proposal 4: RAN3 should only consider RVQoE metric based event triggers at UE APP and not consider any radio quality based events at UE AS to avoid increasing UE complexity for the sake of small overhead improvements.

It is up to RAN2 to decide further whether this event trigger evaluation should happen at the UE AS or UE APP. This can be decided by RAN2 once we have consensus on the event triggers to support for RVQoE.
2.3 RVQoE-aware scheduling
UE should include QoS flow information in the RVQoE report to RAN.
QoS flow information should be introduced as an explicit IE in the RAN visible QoE report over F1.
Further discuss details on QoS flow information e.g., QoS flow ID, DRB ID, PDU session ID
Proposal 5: UE can include QoS flow ID in the RVQoE report sent to gNB. Whether the QoS flow ID is optional or mandatory IE can be decided once the conditionality of PDU Session ID is finalized in Rel-17

Observation 6: gNB-CU knows the mapping between QoS Flow ID/PDU session ID and DRB ID via radioBearerConfig and hence can identify the DRB ID from the PDU session and QoS flow ID included in the RVQoE report over Uu

Proposal 6: gNB-CU can include the DRB ID in the QOE INFORMATION TRANSFER sent to gNB-DU
3. Conclusion
Observation 1: UE already reports RVQoE metrics to the gNB and therefore gNB can compute a score for this RVQoE metric based on internal thresholds e.g., if buffer level < threshold, RVQoE value = bad, else good
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