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Introduction
In RAN3 112 e-meeting, RAN visible QoE was discussed and below agreements and working assumptions:
RAN3#112e:
The service types supported in the Rel17 RAN-visible QoE framework are DASH streaming and VR.
WA: The following metrics, pertaining to DASH streaming and VR services, should be supported in the Rel17 RVQOE framework:
- Buffer Level 
- Average Throughput
- Playout Delay
- Play List (FFS)
Additional metrics are FFS; detailed descriptions are FFS.
LS to other WGs, based on the resolution of the WA above, is expected at the next RAN3 meeting.
The following is supported within the RVQOE framework:
- RAN-visible QoE metrics: a subset of legacy QoE metrics data collected from UE, which are useful for RAN.
- RAN-visible QoE values: a set of values derived from QoE metrics data through a model/function defined in collaboration with SA4 (pending SA4).
WA: The RAN generates the RVQOE measurement configuration
The UE is assumed to indicate to the RAN its capability with respect to providing RVQOE metrics (LS to RAN2 seems needed).
WA: RVQOE collection can be configured only if QoE measurements are configured for the same service type.
Together with the QoE measurements, the RVQOE is supported in the following aspects:
- Activation, and deactivation procedures 
- WA: Multiple simultaneous QoE measurements
- QoE measurement handling in case of RAN overload (FFS)
- Per-slice QoE (FFS)
The support for RVQOE in other aspects (e.g. mobility, alignment with radio-related measurements) is FFS.
WA: the ID used to identify QoE measurements is reused for identifying the RVQOE measurements. 
WA: the RVQOE report is provided inside a dedicated IE, outside the QoE report container. 
FFS whether the RVQOE reporting is upon RAN request.
Send an LS asking SA4 input on how RVQOE values can be defined, for the metrics selected for RVQOE support and whether the UE can generate RVQOE values.
Whether transfer of RVQOE configuration to the target be supported will be discussed after the basic solution for mobility has been defined.
Whether the RVQOE report can be signaled from the target to the source at handover will be discussed after the basic solution for mobility has been defined.
WA: 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 QoE values
As we discussed in [1], we had analysed that below use cases can benefit from QoE information:
	Use case
	Benefits

	QoE aware scheduling
	It helps RAN to allocate resources more efficient and profitable, and also can prevent further QoE degradation for the critical services.

	QoE aware Load balance
	Take QoE information into account when making load balance decision. For instance, if the gNB is overload, but the QoE of UEs are not low, there is no need to perform load balance, on the other hand, if the gNB is not overload, but the QoE of UEs are low, the load balance should be performed. This helps gNB to make a better decision of load balance, avoid meaningless handover and make the network resource more efficient, and guarantee the QoE at the same time.

	Root cause identification for RAN self-optimization
	A poor QoE may be due to high latency in the subscriber device, or may be caused by problems in the device, by congestion in RAN, by insufficient backhaul capacity, by signalling overflow, by bottlenecks in content delivery. Understanding the root cause helps gNB self-tune the network parameters to optimize the network better. 


Among those use cases, we think QoS aware scheduling had been discussed for many times in previous meetings, and accepted to be considered by majority companies including operators. 
Proposal 1, RAN3 to consider RAN visible QoE for QoE aware scheduling, further discuss QoE aware load balance and RAN self-optimization.
Regarding the actual QoE metrics that are beneficial for the use cases, as we discussed in the last meeting, below QoE information can be considered as a baseline for DASH streaming and VR in release 17:
- Buffer Level 
- Average Throughput
- Playout Delay
- Play List (e.g. the stalling related information)
In addition, for VR service, the interaction latency is also important metric and can be used for QoE aware scheduling.
Proposal 2, Below QoE information should be considered as a baseline in release 17:
For DASH streaming and VR
· Buffer Level 
· Average Throughput
· Playout Delay
· Play List (e.g. the stalling related information)
For VR:
· Interaction latency
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.
[bookmark: _GoBack]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 3 RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
2.2 RAN visible QoE reporting and transmitting
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 [2]
Proposal 7 RAN3 agree the CR for TS 38.473 in R3-213968 to support QoS information transfer.
Conclusion
In this paper, we discussed the RAN visible metrics and values, and the RAN visible QoE reporting and transmitting, the following are proposals:
Proposal 1, RAN3 to consider RAN visible QoE for QoE aware scheduling, further discuss QoE aware load balance and RAN self-optimization.
Proposal 2, Below QoE information should be considered as a baseline in release 17:
For DASH streaming and VR
· Buffer Level 
· Average Throughput
· Playout Delay
· Play List (e.g. the stalling related information)
For VR:
· Interaction latency
· 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 3 RAN visible QoE value should be generated in gNB based on the RAN visible QoE metrics and the existing models defined by SA4.
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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