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1. Introduction
In the last meeting, RAN3 discussed the support of R17 left-over features and had the following agreements.
LS to SA5 on the feasibility of introducing assistance information for handling of QoE reporting during RAN overload in R3-232047 Agreed
The assistance information can be introduced only when the clear definition is defined. 
Radio-related event triggers for RVQoE reporting is not supported in Rel-18.
If a UE is configured with periodic RVQoE reporting that automatically starts at the beginning of the application session or immediately upon reception of RVQoE configuration, it cannot be configured with a threshold-based trigger at the same time.
Discuss whether threshold-based buffer level reporting starts: i) when buffer level is greater than a threshold or ii) when buffer level is below a threshold or iii) when buffer level is between two thresholds.
RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g., the following options:
a.	Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get additional reports)
b.	Option 2: Periodically based on a gNB configured reporting periodicity
c.	Option 3: A certain number of times based on gNB configured report amount
WA: A class-2 procedure is used for DU to deactivate the RVQoE reporting over F1AP.
RAN3 should discuss whether the deactivation of RVQoE reporting over F1 is performed per RVQoE configuration or not.
To be continue:
Further discuss whether to introduce TTT (time to trigger) for threshold-based triggers.
Further discuss the details of the procedure used for RVQoE deactivation over F1, e.g., legacy or new procedure, UE associated or non-UE associated signaling.
Clarify whether the DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session.
Further discuss and clarify the necessity of DU participation in assembling RVQoE configuration. 
In this paper, we further provide our views on the remaining open issues.
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2.1 Threshold-based trigger for RAN visible QoE
In RAN3 #118, RAN3 agreed to introduce buffer level as a threshold-based for RVQoE reporting. In the last meeting, RAN2 sent a LS cc RAN3, notifying the following:
	RAN3 has agreed to introduce buffer level threshold-based triggering of RVQoE reporting in Rel-18, and RAN2 has further discussed whether triggering of RVQoE reporting based on buffer level should be handled by APP layer or AS layer.
From RAN2 perspective, buffer level threshold-based triggering of RVQoE reporting handled by either APP layer or AS layer is feasible, but RAN2 prefers APP layer handling.
· With APP layer triggering, APP layer provides RVQoE measurements reports to AS layer when the measured buffer level satisfies a buffer level threshold, and the AS layer reports to gNB the RVQoE measurements received from the APP layer.
· With AS layer triggering, APP layer provides RVQoE measurements reports to AS layer according to the configured reporting periodicity (i.e. Rel-17 RVQoE reporting mechanism is reused), and the AS layer reports to gNB the RVQoE measurements when the received buffer level measurements satisfy a buffer level threshold.
RAN2 would like to ask SA4 to confirm APP layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18.



Where RAN2 states that buffer level threshold-based triggering of RVQoE reporting handled by either APP layer or AS layer is feasible, but RAN2 prefers APP layer handling. We actually has no strong view on which layer handles the checking of threshold, we can follow what is suggested by RAN2.
Threshold evaluation for buffer level is handled in APP layer.
In the last meeting, RAN3 had a discussion on whether it is feasible to activate both the RVQoE threshold based trigger feature and RVQoE periodic reporting feature at a same time. However, we feel it is important for us to first define what the threshold is before discussing the combination of different features. Without any features activated, in APP layer, there is one default measurement periodicity and one default reporting periodicity as defined in the QoE configuration container. In addition, the default reporting periodicity is not the same as the default measurement periodicity, where in usual cases one report contains multiple measurement results. 
When it comes to threshold based trigger, it simply means APP layer will not report measurement reports as a default way. Instead, some filtering work should be done by the APP layer, and only the results which cross certain threshold will survive and be forwarded to the AS, and later to the RAN. RAN3 should then first decide which type of measurement results are meaningful to RAN. In our view, RAN nodes show most interests in two types of results. The first type is of course buffer level lower than a certain threshold, in which case, RAN will try to improve the performance. The other type is the good result which offers a ‘safe guard’, i.e. threshold larger than a certain value. After receiving such good result, RAN node understands the measurements are good and no action is needed. 
RAN3 should care about two types of results: a) Buffer level lower than a certain threshold b) Buffer level higher than a certain threshold.
Then RAN3 should decide the mechanism of reporting RVQoE results when certain threshold is met. We note that this also relates to one agreement achieved in the last meeting:
	RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g., the following options:
a.	Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get additional reports)
b.	Option 2: Periodically based on a gNB configured reporting periodicity
c.	Option 3: A certain number of times based on gNB configured report amount



In our view, option 1 is feasible and simple. Note that, RAN node mainly cares about the bad results, so we can first set one threshold as buffer level smaller than a certain value (e.g, 5ms). Once one measurement result exceeds the lower bound, the APP layer forwards this result to AS layer, and AS forwards it to RAN. Then there is no need to keep reporting the bad results, since in usual cases the bad performance will continue for a while, and RAN will start some resource optimization and adjustment once receiving the bad report. In addition, after one threshold is met and the result is reported, we can set another new threshold as buffer level larger than a certain value (e.g, 8ms). This is meaningful, as APP layer will only forward report to AS layer again when the performance is back to the good state which implicitly indicates that RAN’s adjustment takes effect. However, reconfigure the threshold every time a result is reported may increase the signalling overhead. RAN3 may need some careful considerations on this.
Also we note that one possible drawback of option 1 is it is vulnerable to accidental results. That is, in some cases, the good/bad results are only momentarily. To avoid such situation, we think a ‘time-to-trigger’ (TTT) proposed by some company is useful. However, it should be noted that buffer level may fluctuate dynamically within a certain time period which could prevent the report to be triggered if the buffer drops below (/increase above) the threshold during TTT even for a very short time. TTT would be then restarted and the report could never be sent. To avoid this, the results within TTT should be averaged over TTT time and if the average exceeds the threshold the report should be sent. 
There should be only one threshold defined at a certain time.
UE should send the RVQoE reports just once when the threshold is met
RAN3 to support TTT for buffer level reporting.
The report should be triggered when the average buffer level within TTT time meets the threshold.
As a comparison, another solution is every time a measurement result meets the threshold, the APP layer forwards it to AS layer regardless the default reporting periodicity set by container. This option is also feasible. However, we note that there can be continuous results which exceed a certain threshold, and in this case, APP layer reports the results in a more frequent way then legacy case, which causes significant signalling cost and resource waste.
Observation 1: Report measurement results every time a certain threshold is met causes significant signalling cost and resource waste.
With the above proposals and observations, we come back to the discussion on whether we should support threshold based trigger and RVQoE reporting periodicity simultaneously. In our view, the threshold-based trigger which reports the RVQoE report only when some threshold is met intrinsically contradicts to the mechanism of RVQoE reporting periodicity which, however, reports RVQoE report in a regular and periodic way. Therefore, we should only activate one of the two features at a same time. 
RVQoE threshold-based trigger feature and RVQoE reporting periodicity feature should not be activated at the same time.
However, we also note that, RAN node has no knowledge of the QoE measurement periodicity set in the container. Therefore, if TTT is introduced, we need to make sure RAN node can manipulate the measurement. That is we can still let RAN node set RVQoE reporting periodicity to set the measurement periodicity and use TTT, but the reporting should follow the behaviour proposed in P3-P6.
RVQoE reporting periodicity can be used to impact the measurement behaviour if we introduce TTT.
2.2 DU participation in assembling RVQoE configuration
One remaining issue in the last meeting is 
	Further discuss and clarify the necessity of DU participation in assembling RVQoE configuration. 



We admit DU is the real consumer of RVQoE. We note that it was proposed by some company that ‘the DU can propose a reporting periodicity (and, possibly, a list of RVQoE metrics). Only after this is done, the CU configures the UE.’  However, we note that at the stage of configuration, there is no knowledge of QoS flow, so DU itself can also hardly decide which kind of RAN visible QoE configuration is desired. In addition, as commented by some company in the last meeting, in case of multiple gNB-DUs, CU can receive contradicted preference from different DUs, and hence confused about how to configure the UE.
There is no need to let DU participate in assembling RVQoE configuration. 

3. Proposal
In this contribution, we provide the views on the R17 left-over features, and get the following observations and proposals: 
Observation 1: Report measurement results every time a certain threshold is met causes significant signalling cost and resource waste.

1. Threshold evaluation for buffer level is handled in APP layer.
1. RAN3 should care about two types of results: a) Buffer level lower than a certain threshold b) Buffer level higher than a certain threshold.
1. There should be only one threshold defined at a certain time.
1. UE should send the RVQoE reports just once when the threshold is met
1. RAN3 to support TTT for buffer level reporting.
1. The report should be triggered when the average buffer level within TTT time meets the threshold.
1. RVQoE threshold-based trigger feature and RVQoE reporting periodicity feature should not be activated at the same time.
1. RVQoE reporting periodicity can be used to impact the measurement behaviour if we introduce TTT.
1. There is no need to let DU participate in assembling RVQoE configuration. 
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