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Introduction
In RAN3 113e meeting, RAN visible QoE was discussed and below agreements were made:
RAN3#113e:
Upon：
· RAN visible QoE measurement activation, UE AS indicates to UE APP that RAN visible QoE measurement has been triggered, potentially with RAN visible QoE metrics needed to be collected at UE APP as requested by RAN.
· RAN visible QoE measurement deactivation, UE AS indicates to UE APP that RAN visible QoE measurement has been terminated, and then UE APP stops to provide RVQoE measurement results to UE AS.
Turn into an agreement the WA that the RAN generates the RVQoE measurement configuration.
Turn into an agreement the WA that the ID used to identify QoE measurements is reused for identifying the RVQoE measurements.
Turn into an agreement the WA stating that RVQoE collection can be configured only if QoE measurements are configured for the same service type.
Turn into an agreement the WA stating that multiple simultaneous RVQoE measurements are supported.
The RVQoE configuration can be configured flexibly (i.e., it is not fixed).
The RVQoE configuration sent to UE should contain:
· Metrics to be reported, as a mandatory IE.
· Sample percentage (FFS)
· Start Time (FFS)
· Duration (FFS)
· Reporting Interval for periodic case (FFS)
· Triggering Event (FFS)
· DRB information (or QoS flow information), to be reported (FFS)
The decision about the final list is expected at the next meeting.
Turn into an agreement the WA stating that the RVQoE report is provided inside a dedicated IE, outside the QoE report container.
The RAN decides whether RVQOE measurement collection and reporting is activated.
FFS: RVQoE and legacy QOE can be reported separately.
FFS on the RVQoE report can be signalled from the target to the source node after a successful handover.
FFS whether PDU session information should and can be included in the RVQoE report.
FFS on the RVQoE configuration is propagated from the source to target node upon mobility in RRC_CONNECTED and during context retrieval upon resumption from RRC_INACTIVE. The target/new RAN node may assemble a different RVQoE configuration.
Send an LS asking RAN2 whether RVQOE metric can be reported over high-priority SRB (SRB1, SRB3) or whether low-priority SRB (SRB4?) should be used.
The gNB-CU may signal RVQoE report to gNB-DU over F1. 


In this paper, we would like to further discuss the RAN visible QoE based on the above.
Discussion
2.1 RAN visible QoE metrics and values
As we discussed in our previous contributions, the following metric should be considered as RVQoE metrics for DASH streaming and VR.
•	Buffer Level, this metric can be used for scheduling as we discussed in our previous contributions[1].
•	Play List, this metric includes user actions about start/stop, but also other non-user actions such as adaptation and rebuffering. If only simplified version is agreed, we suggest the non-user actions non-user actions such as rebuffering can be RAN visible, as the number of stalling occurrences may be calculated by counting how many times a stop reason is specified as "rebuffering", according to TS 26.247[2]. And we think the stalling is a very important metric directly reflects UE’s experience, if the gNB finds a very critical service has a lot of stalling recently, it can consider schedule the DRBs for this service with higher priority so that to improve UE experience.
Regarding the additional metrics for VR, as we proposed in the last meeting, we think the interaction latency related metrics are very important and useful for scheduling, the interaction latency related metrics are defined as “Comparable quality viewport switching latency metric” in Table 9.3.2-1 in TS 26.118[3] as below:
Table 9.3.2-1: Comparable quality viewport switching latency metric
	Key
	Type
	Description

	CompQualLatency
	List
	List of comparable quality viewport switching latencies

	
	Entry
	Object
	

	
	
	firstViewport
	ViewportItem
	Specifies information about the first viewport   

	
	
	secondViewport
	ViewportItem
	Specifies information about the second viewport 

	
	
	worstViewport
	ViewportItem
	Specifies information about the worst viewport seen during the switch duration

	
	
	time
	Real-Time
	Wall-clock time when the switch started

	
	
	Mtime
	Media-Time
	Media presentation time when the switch started.

	
	
	Latency
	Integer
	Specifies the switching delay in milliseconds.

	
	
	Accuracy
	Integer
	Specifies the estimated accuracy of the latency metric in milliseconds

	
	
	Cause
	List
	Specifies a list of possible causes for the latency.

	
	
	
	Entry
	Object
	

	
	
	
	
	code
	Enum
	A possible cause for the latency. The value is equal to one of the following:
- 0: Segment duration
- 1: Buffer fullness
- 2: Availability of comparable quality segment
- 3: Timeout


The same as installing, if the interaction latency is very high, it directly reflects the UE experience, the scheduler can consider this high latency to optimize the scheduling priority etc.
Proposal 1, below QoE metrics can be RAN visible:
For DASH streaming and VR
· Buffer Level 
· Play List (e.g. non-user actions non-user actions such as rebuffering)
For VR only,
· Comparable quality viewport switching latency metric 
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. On the other hand, when we discuss how to realize the QoE value, the modle implementaion and upgradation should also be considered. Based on above considerations, calculate the QoE value (i.e. MOS) is not prefered by SA4 according to TR26.909 as it has many limiations, so the calculation of the QoE value should be down in a central node, gNB or OAM, however, this RAN visible QoE value is used for realtime optimizaiton, so gNB is the best choice.
On the other hand, QoE value can be deduced by some of QoE metrics, for example, if we use the ITU-T P.NATS mode 0 for video streaming, only stalling and initial loading info, Audio & video codecs, bitrates and resolutions should be used. If some of the metrics can already be transmissed as RAN visible QoE metircs, there is no need for additional meachnisims to configure the model to the UE, and UE perform the measurement and caluation and then report to the gNB. A more easy way is the gNB can use those RAN visible QoE metrics to calcluate the QoE value. 
Observation 1 UE performs the QoE value calculation is not preferred by SA4 as it has many limitations.
Observation 2 new mechanism is needed if UE performs the QoE value calculation.
Observation 3 the RAN visible QoE value can be obtained by RAN visible QoE metrics without extra specification impact. 
Proposal 2 RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
2.1 RAN visible QoE configuration
In the last RAN3 meeting, below configuration items were discussed. 
The RVQoE configuration sent to UE should contain:
· Metrics to be reported, as a mandatory IE.
· Sample percentage (FFS)
· Start Time (FFS)
· Duration (FFS)
· Reporting Interval for periodic case (FFS)
· Triggering Event (FFS)
· DRB information (or QoS flow information), to be reported (FFS)
Regarding the FFS items above, we think the report interval 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 3, Reporting Interval and triggering conditions should be included in RVQoE configuration.
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 4, the DRB information (or QoS flow information) 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 5, RAN visible QoE report should be transmitted on Xn for scheduling optimization or handover optimization.
As majority companies proposed that the RAN visible QoE can be used for scheduling, there will be QoE information transmitted on F1 in CU-DU split architecture, no matter what kind of the QoE information is, so the impact on F1 interface is foreseeable.
Proposal 6, QoE information should be transmitted on F1 for scheduling purpose.
The corresponding CR for TS 38.473 is in [4]
Proposal 7, RAN3 agree the CR for TS 38.473 in R3-215547 to support QoS information transfer.
Conclusion
In this paper, we discussed the RAN visible metrics and values, and the RAN visible QoE cofiguation and reporting, the following are observations and proposals:
Proposal 1, below QoE metrics can be RAN visible:
For DASH streaming and VR
· Buffer Level 
· Play List (e.g. non-user actions non-user actions such as rebuffering)
For VR only,
· Comparable quality viewport switching latency metric 
Observation 1, UE performs the QoE value calculation is not preferred by SA4 as it has many limitations.
Observation 2, new mechanism is needed if UE performs the QoE value calculation.
Observation 3, the RAN visible QoE value can be obtained by RAN visible QoE metrics without extra specification impact. 
Proposal 2, RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
Proposal 3, Reporting Interval and triggering conditions should be included in RVQoE configuration.
Proposal 4, the DRB information (or QoS flow information) should be included in the QoE report for QoS aware scheduling.
Proposal 5, RAN visible QoE report should be transmitted on Xn for scheduling optimization or handover optimization.
Proposal 6, QoE information should be transmitted on F1 for scheduling purpose.
Proposal 7, RAN3 agree the CR for TS 38.473 to support QoS information transfer.
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