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One of the items discussed as part of QoE “left-over issues” by RAN2 and RAN3 is related to RVQoE enhancements and amongst those, event-based RVQoE report triggering has been discussed by RAN2 and RAN3 with the following conclusions thus far:
	RAN2 agreements
· RAN2 can discuss event-based RVQoE, including possible options, benefits, spec impacts, and complexities based on company contributions.



	RAN3 agreements
Turn the WA to agreement: Introduce buffer level as a threshold-based trigger for RVQoE reporting.
Do not introduce the threshold-based trigger for reporting playout delay for media startup.
The final list of topics that are to be discussed in Rel-18:
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 Tdoc discusses this topic further.
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[bookmark: _Hlk47445522]Buffer level threshold QoE triggering
Firstly, it should be noted that what RAN2 normally considers as “event triggered” measurements, was called “threshold-based trigger” in RAN3 agreements. RAN3 plans to further discuss “event-based” triggering and by “event” they mean various circumstances happening in the network, e.g. handover. 
With respect to what would normally be called “event-based triggering” by RAN2, RAN3 has already agreed to support reporting triggered based on the buffer level threshold. However, there are some details that need to be discussed in RAN2 with respect to RRC procedure and configuration of such reporting which are elaborated below.

Layer responsible for threshold checking
First thing that has to be decided is the way the reporting is triggered and what interactions are needed between AS and application layer to achieve this. It should be noted that to know that a triggering event has been met, the application layer needs to perform QoE measurements. Afterwards, there are two options on how the triggering condition is checked:
1. The triggering condition is forwarded by AS layer to application layer and application layer provides QoE report to AS layer only in case the triggering condition is met:
a. Application layer receives a threshold setting from the AS layer, checks the measurement value against the threshold and only sends the report to the AS layer when a threshold is met.
b. This approach minimizes application<->AS layer interactions, but requires changes to the application layer behaviour.
2. Alternatively, the triggering condition can be checked by AS layer:
a. The RVQoE configuration is forwarded to the application layer as in Rel-17. 
b. Application layer forwards the measurements to AS layer as in Rel-17, i.e. according to the configured RAN visible reporting periodicity.
c. AS layer checks the value of the threshold and only sends the report to the gNB in case the configured threshold condition is met.
d. This way, we have more interactions between application layer and AS layer, but there are no impacts to application layer behaviour compared to Rel-17 RVQoE.

Proposal 1: RAN2 to discuss which layer (application or AS) is responsible for checking buffer level threshold for threshold based QoE reporting.

Event types
Another issue that needs to be decided is what kind of events basing on the buffer threshold should be specified. Naturally, what the network is most interested in is to know that a buffer level at the UE is above a certain threshold as this may translate directly into bad user experience. 
Proposal 2: Introduce a reporting event for RVQoE based on buffer level exceeding a configured threshold.

After the network receives such report, it may employ means to improve the situation of the user, e.g. schedule more resources. In consequence, the buffer level may drop to an acceptable level. Such information is also useful to the network as it can learn from this that the situation has been improved meaning that the employed measures served their purposes and might no longer be needed. 
Proposal 3: Introduce a reporting event for RVQoE based on buffer level dropping below a configured threshold.

Reporting events specified in [1] are currently configured as part of RRM measurements. However, the QoE measurements are configured separately and it should be the same for the events/thresholds related to QoE.
Proposal 4: Event/threshold based QoE is configured as part of the QoE configuration. 


Leaving condition
For the mobility measurement events, each event type defines both the entering condition as well as a leaving condition, i.e. the report may be sent not only when an event is first triggered, but also when a leaving condition is met. Both entering and leaving conditions are in this case based on the same threshold value, but in addition to the threshold another parameter, hysteresis, is configured, e.g. for event A1 [1]:
	Inequality A1-1 (Entering condition)
Ms – Hys > Thresh
Inequality A1-2 (Leaving condition)
Ms + Hys < Thresh



Hysteresis is a parameter which helps to avoid ping-pong and false alarm situations in which a threshold is exceeded only for a short while. In case of RVQoE it may also make some sense, but it is worth considering alternative ways of avoiding false alarms. For instance, it should be noted that buffer level report provided by application layer is a set of several individual buffer level measurements taken by the application layer. To avoid overreaction from the gNB, it might be worth specifying that the threshold is not checked based on an individual buffer level measurement, but is checked against the average buffer level value calculated based on the buffer level values from the last RVQoE report. Alternatively, the report could only be triggered in case a certain number of buffer level entries in the last report exceeds the configured threshold (or a number of buffer level entries in a certain time period).
Proposal 5: RAN2 to discuss whether the triggering condition should be checked based on an individual buffer level entry, a specified number of buffer level entries, or an average buffer level (e.g. in the last report, last N reports or a configured period of time).

Considering that the condition is checked based on more than just a single buffer level entry and that RAN2 agrees to have events for both buffer level exceeding and dropping below the threshold, it seems there is no need to specify a hysteresis parameter in addition to this.

Other events for triggering QoE
Regarding other event-based triggers, we understand that some companies in RAN3 consider triggering QoE reporting after some network event occurs, e.g. after a handover. From our side, we are not convinced what the use case and benefits of such mechanism would be, e.g. why QoE reports would only be useful after the HO happens and why periodic oi threshold-based reports cannot be used instead. Considering small size of QoE report which translates into marginal savings of radio resources, we do not think the additional complexity of such solution is justified. 
Proposal 6: From RAN2 point of view, no additional triggers for RVQoE reports are needed.
Conclusion
Based on the discussion in this paper, the following is proposed:
Proposal 1: RAN2 to discuss which layer (application or AS) is responsible for checking buffer level threshold for threshold based QoE reporting.
Proposal 2: Introduce a reporting event for RVQoE based on buffer level exceeding a configured threshold.
Proposal 3: Introduce a reporting event for RVQoE based on buffer level dropping below a configured threshold.
Proposal 4: Event/threshold based QoE is configured as part of the QoE configuration. 
Proposal 5: RAN2 to discuss whether the triggering condition should be checked based on an individual buffer level entry, a specified number of buffer level entries, or an average buffer level (e.g. in the last report, last N reports or a configured period of time).
Proposal 6: From RAN2 point of view, no additional triggers for RVQoE reports are needed.
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