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Introduction
In this contribution, we’d like further discussion RVQoE Values, RVQoE configuration, and RVQoE reporting based on the previous discussions.
Discussion
2.1 RAN visible QoE values
Definition of RVQoE value
If RAN visible QoE values needs to be supported in R17, RAN3 should first discuss what kind of the RVQoE value is and how to use it. According to our previous discussions, there’re two main views on RVQoE value:
· Option 1, objective/qualitative representation of QoE metrics (e.g., on a score of 1-5); 
· Option 2, derived information from QoE metrics (e.g., the number of stalling events, buffer level alarm).
Actually, we don’t see the merits of option 2 if RVQoE metrics (e.g. buffer level) are already defined. Taking buffer level as an example, it is obvious that RAN can perform a more suitable scheduling adjustment by knowing the actual values of buffer level from all UEs (UEs who support RVQoE) than by knowing the buffer level alarm from part of the UEs. On the contrary, Option 1 looks more applicable for QoE aware scheduling. So we prefer option 1, which is a traditional way of using QoE, and also aligned with RAN3’s study in TR38.890 and also SA4’s study in TR26.909. Besides, according to our study, some information in option 2 (e.g. number of stalling event) can also be derived by option 1.
As defined in TR38.890, “RAN-visible QoE values: A set of values derived from QoE metrics data through a model/function defined in collaboration with SA4.”
Observation 1, there’s no merits of defining RVQoE value as derived information from QoE metrics if reporting RVQoE metrics is supported.
Observation 2, the number of stalling events can also be obtained by option 1.
Proposal 1, further study option 1 (objective/qualitative representation of QoE metrics) based on the study in SA4 in TR26.909 for RVQoE values.
Model/function for RVQoE value
To support option 1, RAN3 should decide what model/function is used to derive QoE values from QoE metrics. There’re already standardized MOS models for streaming services defined in ITU-T, as stated in TS 26.247, “ITU-T P.1203 [49] defines an objective assessment model for Progressive Download and DASH streaming. This model predicts audio only, video only and audio-video MOS on a 5-point Absolute Category Rating scale (see ITU-T P.910 [50]) for monitoring of quality for operation and maintenance purposes. The model can execute in several modes, where Mode 0 is suitable for large-scale network supervision. For more details on this model, please refer to ITU-T P.1203 [49].”
Considering defining the model/function for RVQoE value needs a lot of works on study of the current MOS models (defined by ITU-T) and collaboration with SA4 (mapping gap analysis), we suggest only define RVQoE value for streaming services in R17 based on current studies and specifications in TS 26.247 and TR 26.909.
According to the study of QoE assessment in TR 26.909, it is proposed to introduce the P.1203 mode 0 model for video streaming, which implements a simple efficient quality estimation.
Observation 3, SA4 had already studied the quality assessment of QoE in TR 26.909, and the P.1203 mode 0 model defined in ITU-T is recommended to be used for both OTT and operator managed streaming service.
Proposal 2, RAN3 only consider the QoE value for streaming service based on the study in SA4 for saving time.
Proposal 3, it is proposed to use P.1203 mode 0 model defined in ITU-T as the model for calculating the RAN Visible QoE value for streaming service.
In TR 26.909, it states that “To support calculation of the P.1203 mode 0 model for video streaming, the existing PSS QoE metrics "MpdInfo", "InitialPlayoutDelay" and "PlayList" specified in TS 26.247 need to be collected. A new metric "DeviceInformation" is also recommended to be added to support the P.1203 model.” And device information is also supported in the latest version of TS 26.247.
Observation 4, current QoE metrics defined in SA4 support for calculation of the P.1203 mode 0 model for video streaming, and the existing metrics "MpdInfo", "InitialPlayoutDelay" "PlayList" and "DeviceInformation" need to be collected.
To simply the spec impact of RVQoE value, we further analyse the P.1203 model, and below is the context of building blocks of the ITU-T P.1203 model [1].
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As shown in the figure above, the model inputs are I.11, I.13, I.14 and I.GEN, the model outputs can be O.21, O.22, O.34, O.35, O.23 and O.46. And the inputs can be divided into two categories, i.e. Media parameters extraction (I.11 and I.13) and buffer parameters extraction (I.14). It is obvious the quality impact due to buffering is more related to RAN optimization, to simplify the work for RVQoE value, it would have less spec impact if only the stalling (i.e. buffering ) related input (i.e. I.14) and output (i.e. O.23) are introduced for RVQoE values. And the table below is the gap analysis and mapping between the metrics of I.14 and QoE metrics defined.
In [1], the stalling related output can be, 
· number of stalling events
· total length of stalling events
· average interval between stalling events
Observation 5, the stalling related output is more related to RAN optimization.
Proposal 4, RAN3 agrees only support stalling related output as RVQoE value to simplify the work.
Table 4-6: mapping between QoE metrics defined in TS 26.247 and input in P.NATS model for stalling
	Metrics needed for P.NATS model
	QoE metrics defined in TS 26.247
	Remark

	Description
	Value
	Metric
	Description
	

	Buffering event start
	The start time of the buffering/stalling event in seconds relative to the start of the original video clip, expressed in media time (not wall clock time)
Note: This is 0 for initial buffering.
	InitialPlayoutDelay 
	The playout delay for media start-up is measured as the time in milliseconds from the time instant of DASH player receives play-back-start trigger to the instant of media playout.
If the MPD has been delivered earlier before the user clicks, it may include the process time of MPD, the fetch time of some media segments which are required for media presentation, the process time of segments, and the time for media decode and render to the user.
If no MPD has been fetched earlier, it also needs to add the fetch time of MPD.
	It is only for initial buffering delay event

	Event duration
	The duration of the buffering/stalling event in seconds.
	Play List
	A list of playback periods. A playback period is the time interval between a user action and whichever occurs soonest of the next user action, the end of playback or a failure that stops playback.
	For the buffering event afterwards



Observation 6, the metrics InitialPlayoutDelay and PlayList defined in in TS 26.247 are support the calculation of stalling related values in P.NATS mode 0.
Regarding the QoE values, the model to calcualte the QoE value should be standarized and uniformed among all the UEs in the network, otherwise the QoE values are useless. To generate RVQoE values based on the unified fucntion for the same optimization purposes, the following information needs to be the same for all the UEs with the same optimization purpose,
· Model mode, e.g. the model mode can be set to P.1203 mode 0.
· Model input, the model input can be the full input such as MpdInfo", "InitialPlayoutDelay" "PlayList" and "DeviceInformation" or only buffering related input (i.e. "InitialPlayoutDelay" "PlayList")
· Model output, the model output can be the final output (i.e. O.46 in figure 1) or buffering related output (i.e. O.23)
· Sampling time, it’s the measurement interval, and already supported in QoE metrics.
· Evaluation windowing, it represents how often the RVQoE value will be calculated. with shorter windowing the resulting scores are more representative of the short-term quality, without almost any memory effect. With longer windowing, the results include more memory effects, and is more representative of the session quality.
Proposal 5, the information used for calculating the RVQoE value, such as the model mode, model input, model output, sampling time and evaluation windowing should be the same for the same optimization purpose.
And there’re also two views about the entity which is responsible for RVQoE generation, i.e. gNB or UE. Below is the further interface impact analysis including full information and only stalling related information cases.
	
	gNB (full information )
	UE(full information)
	gNB (stalling related)
	UE(stalling related)

	Impacts on Uu interface 
	The followings may be need to be reported as RVQoE metrics for QoE value calculation.
"MpdInfo", "InitialPlayoutDelay" "PlayList" and "DeviceInformation"
	The followings are needed to be configured to the UEs for the optimization purpose.
Model mode, model input, model output, evaluation windowing.
	The followings may be need to be reported as RVQoE metrics for QoE value calculation.
"InitialPlayoutDelay" "PlayList"
	The followings are needed to be configured to the UEs for the optimization purpose.
Model mode , model input, model output,
Evaluation windowing.



From the anlaysis above, there will be spec impact either gNB or UE is responsible for RVQoE value generation. From the spec impact perspective, they are the same.
But from the management perspective, the model implementaion and upgradation will be hard if UE is responsible for the RVQoE value generatio, so gNB is more suitable for calculating the RVQoE values.
Proposal 6, RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
Proposal 6bis, if gNB is agreed to generate RVQoE value, additional RVQoE metrics (i.e. PlayList) are needed to be introduced.
Proposal 7, if UE is agreed to generate RVQoE value, the model mode, model input, model output and evaluation windwing should be included in the RVQoE configuration sent to UE. details are FFS.
Proposal 7bis, if UE is agreed to generate RVQoE value, we need send LS to SA4 to check the fesiblity.
2.1 RAN visible QoE configuration
Regarding the RVQoE configuration, we think the report interval of RVQoE can be different from legacy QoE as the purposes of the report are different, so the reporting interval should be set by gNB and included in RVQoE Configuration.
and triggering conditions should be included in RVQoE configuration. The report interval is used for reporting, and the triggering conditions is used to define when to trigger RAN visible QoE reporting.
Proposal 8, Reporting Interval should be included in RVQoE configuration.
On the other hand, we think event-based triggering helps operators to collect QoE information form UE when UE is in some special scenarios, such as high-speed scenarios, bad coverage scenarios and high interference scenarios. And those special scenarios are experienced by UE itself, so the condition check should be performed by UE according to the triggering conditions provided in QoE measurement configuration from the network.
For high-speed scenarios, the trigger condition is cell change number and the evaluation time.
For bad coverage scenarios, the trigger condition is thresholds of RSRP
For high interference scenarios, the trigger condition is thresholds of RSRQ
Proposal 9: the triggering conditions should be included RVQoE configuration. 
Proposal 10, RAN3 agrees to include below IEs in triggering conditions
· Cell change number and evaluation time
· Thresholds of RSRP
· Thresholds of RSRQ
Proposal 11, send LS to RAN2 on checking trigger conditions in UE
2.2 RAN visible QoE reporting
If the RAN visible QoE information is used for QoE aware scheduling, as the scheduling is related to DRB, however, the gNB can only know which service type is measured from the QoE report, as the existing QoE report has not indicate which DRB(s) is used for this service, so DRB related information (or QoS flow information) should be included in the RAN visible QoE report.
Proposal 12, the DRB list should be included in the QoE report for QoS aware scheduling.
If the RAN visible QoE information is used for scheduling optimization or handover optimization, it is possible that QoE report reflects the scheduling mechanism in the source gNB or the handover performance will be sent to the target gNB after handover, so the target gNB should sent the QoE report back to the source gNB to assit scheduling optimization and handover optimization, namely, the QoE report should be transmitted on Xn. 
Proposal 13, RAN visible QoE report should be transmitted on Xn for scheduling optimization or handover optimization.
Conclusion
In this paper, we discussed the RAN visible values, and the RAN visible QoE configuration and reporting, the following are observations and proposals:
Observation 1, there’s no merits of defining RVQoE value as derived information from QoE metrics if reporting RVQoE metrics is supported.
Observation 2, the number of stalling events can also be obtained by option 1.
Proposal 1, further study option 1 (objective/qualitative representation of QoE metrics) based on the study in SA4 in TR26.909 for RVQoE values.
Observation 3, SA4 had already studied the quality assessment of QoE in TR 26.909, and the P.1203 mode 0 model defined in ITU-T is recommended to be used for both OTT and operator managed streaming service.
Proposal 2, RAN3 only consider the QoE value for streaming service based on the study in SA4 for saving time.
Proposal 3, it is proposed to use P.1203 mode 0 model defined in ITU-T as the model for calculating the RAN Visible QoE value for streaming service.
Observation 4, current QoE metrics defined in SA4 support for calculation of the P.1203 mode 0 model for video streaming, and the existing metrics "MpdInfo", "InitialPlayoutDelay" "PlayList" and "DeviceInformation" need to be collected.
Observation 5, the stalling related output is more related to RAN optimization.
Proposal 4, RAN3 agrees only support stalling related output as RVQoE value to simplify the work.
Observation 6, the metrics InitialPlayoutDelay and PlayList defined in in TS 26.247 are support the calculation of stalling related values in P.NATS mode 0.
Proposal 5, the information used for calculating the RVQoE value, such as the model mode, model input, model output, sampling time and evaluation windowing should be the same for the same optimization purpose.
Proposal 6, RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
Proposal 6bis, if gNB is agreed to generate RVQoE value, additional RVQoE metrics (i.e. PlayList) are needed to be introduced.
Proposal 7, if UE is agreed to generate RVQoE value, the model mode, model input, model output and evaluation windwing should be included in the RVQoE configuration sent to UE. details are FFS.
Proposal 7bis, if UE is agreed to generate RVQoE value, we need send LS to SA4 to check the fesiblity.
Proposal 8, Reporting Interval should be included in RVQoE configuration.
Proposal 9: the triggering conditions should be included RVQoE configuration. 
Proposal 10, RAN3 agrees to include below IEs in triggering conditions
· Cell change number and evaluation time
· Thresholds of RSRP
· Thresholds of RSRQ
Proposal 11, send LS to RAN2 on checking trigger conditions in UE
Proposal 12, the DRB list should be included in the QoE report for QoS aware scheduling.
[bookmark: _GoBack]Proposal 13, RAN visible QoE report should be transmitted on Xn for scheduling optimization or handover optimization.
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