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Introduction
The agreements achieved and the open issues addressed in the last RAN3 #117e meeting are listed as following. 
	Agreements:
Introduce the slice scope information in the configuration container, and send LS out to SA4. 
Definition of RVQoE value needs cooperation with SA4.
UE should include QoS flow information in the RVQoE report to RAN.
QoS flow information should be introduced as an explicit IE in the RAN visible QoE report over F1.

Open Issues
Focus on the left issues approved in R18 WID
· Left-over features from Rel-17, as well as the enhancements of existing features which are not included in Rel-17 normative phase, should be supported in Rel-18 if consensus on benefits are reached [RAN3, RAN2].
· Specify per-slice QoE measurement configuration enhancement.
· Specify RAN visible QoE enhancements for QoE value, RAN visible QoE trigger event, RAN visible QoE Report over F1.
· Specify QoE reporting handling enhancement for overload scenario.




 
In this paper, we would like to discuss them further.
Discussion
2.1 Per-slice QoE Measurement
In the last #117e meeting, we had achieved the agreement about the legacy per-slice QoE measurement and the LS to SA4 was sent. 
Introduce the slice scope information in the configuration container, and send LS out to SA4. 
And then the per-slice legacy QoE could be configured and collected by OAM/MCE successfully. 

As for the per-slice RAN visible QoE, whether including the slice ID as an explicit IE over Uu outside the QoE configuration and reporting container had been discussed in our previous meetings.
[bookmark: OLE_LINK11]The main concern is what’s the benefit and the requirements for RAN to collect the per-slice RAN visible QoE. Some companies think since the legacy QoE support per-slice configuration and report, it’s no need to support it on RAN visible QoE. But we think the RAN visible QoE mechanism is different with OAM. OAM collects the QoE report for long term optimization. The RAN visible QoE is mainly used for short term optimization and QoE aware scheduling. For per-slice QoE measurement, the gNB may be only interested in part of the slice in the slice scope of QMC configuration. It means the RAN node could collect the RVQoE measurements on different slices from the legacy QoE. 
In the QoE configure RRC message, only the service type is included and used for UE Application layer to run the legacy QoE and RVQoE and feedback the reports. One service of the UE can be configured with two or more slices. And all the slices for the service type may be configured the legacy QoE report.
In this case, if the gNB wants to optimize the resource on one of the slice, it’s better to include the slice ID as an explicit IE over Uu for RV QoE metric configuration and reporting. By this, the gNB can know whether the resources allocated for the slice is appropriate for ensuring the user experience on the slice. 
Another option on the table is to add the PDU session ID in the RV QoE metric configuration. 
In the current spec, the PDU session ID list has been included in the RV QoE report with the RV QoE metrics’ values. The gNB can know the RVQoE status as per PDU session. And then if the gNB wants to perform the optimization on the specific slice, that’s to say on the specific S-NSSAI, the gNB could make it happen because it knows the mapping between the PDU session ID and the S-NSSAI. But the PDU session ID is not added in the configure message, the redundant or useless RV QoE report may be transferred on Uu interface. It may result in the unnecessary resource and energy waste. 
Between the above two options, we think the first one is prefer. The one slice ID may have several different PDU sessions and the PDU session ID may be changed when the slice is kept. Using the slice ID should be a good choice and straightforward way for per-slice RV QoE collection and optimization on RAN side.
Proposal 1, Add the slice ID information as an explicit IE over Uu in RVQoE configuration and report for per-slice RV QoE collection and optimization. 
[bookmark: OLE_LINK5]Proposal 2, Add the PDU session ID information as an explicit IE over Uu in RVQoE configuration for per-slice RV QoE collection and optimization. It’s another choice for proposal1. 

2.2 RAN visible QoE enhancements for QoE Value
In the last RAN3 #117e meeting, the RAN visible QoE value had been discussed. The following open issues are listed in the meeting minutes.
RAN3 to further discuss whether RAN visible QoE value should be generated directly by UE App layer, and/or with other involvement, e.g., UE AS layer.
RAN3 to further discuss what RAN3 wants as a RAN visible QoE value, and the following aspects can be considered:
whether RAN visible QoE value is calculated by one or more RAN visible QoE metrics
whether RAN visible QoE value is similar or different from MOS value defined in TS 26.909
other alternatives to define the RAN visible QoE value.
RAN visible QoE value can be utilized to inform gNB about the UE experience reporting from UE, and RAN visible QoE value can be taken into account in the gNB, e.g. resource optimization for gNB.
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.”
Since UE app layer knows all the QoE related metrics, it’s better to calculate the RV QoE value by UE app layer according to the different service characteristics. And it has been agreed by RAN3 that the definition of RVQoE value needs cooperation with SA4.
Observation 1, the different services may use the different method to generate the RV-QoE values. UE app layer knows all the QoE related metrics. It can use them to generate the RV-QoE values according to the different service characteristics. 
The RAN visible QoE value could be calculated by more QoE metrics, including legacy QoE metrics. UE app layer knows all metrics. It’s not necessary to limit use the RAN QoE metrics to generate the RV QoE value.
Proposal 3, The UE app layer should generate the RV QoE value, which can be calculated by more QoE metrics including legacy QoE metrics. 
2.3 RAN visible QoE trigger event
In our views, 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.
Operator are interested to collect QoE measurements if certain radio channel quality or predefined network events are fulfilled. OAM can specify configuration parameters that RAN or UE can check before sending the QoE report. Introducing RAN visible QoE trigger event can help gNB to get the useful information for network optimization, and the triggering conditions should be provided in QoE measurement configuration from the network. 
In Rel-17, RVQoE metrics for DASH streaming and VR services were specified, which were Buffer Level and Playout Delay for Media Startup. As we discussed in [4] and LS from SA4 in [5], the buffer level for legacy QoE measurements, the interval between adding a new buffer level measurement to the list is specified by the key "n". The value of “n” may be much larger than the value of RVQoE report periodicity. If RAN want to get the useful value of buffer level for QoE aware scheduling, the reasonable measurement interval should be introduced, whose value is similar with the RV QOE report periodicity. That’s to say, it should be ten million-seconds level. This kind of buffer level measurements and reports without any limitation will burden the UE heavily. 
In this case, it’s a good solution to configure the buffer level threshold as the trigger event to measure and report the RVQoE metric value for UE. 
Proposal 4, RAN3 agrees to consider the event triggering conditions
· Radio quality related event trigger
· RV QoE metric value related event trigger.
2.4 RAN visible QoE Report over F1
In the last #117e meeting, we had achieved the below agreement
UE should include QoS flow information in the RVQoE report to RAN.
QoS flow information should be introduced as an explicit IE in the RAN visible QoE report over F1.

As we know, one PDU session can have multiple QoS flows to serve different service types and the different PDU sessions may have the same QoS Flow ID.
[bookmark: _Toc20207663][bookmark: _Toc27579546]On the other hand, application layer is also aware of QoS flow according to TS 27.007.
So it is possible that UE include the QFI in the RVQoE report and the gNB mapped it to DRB.
Observation 2, one PDU session may have different QoS flows to serve different services.
Observation 3, the different PDU sessions may have the same QoS flow id.
Observation 4, UE Application layer is aware of QoS flow identifier just the same as PDU session ID.
Proposal 5, the PDU session ID and the QoS flow ID should be included in the RV QoE report from UE to RAN, as the QoS flow information.

In split architecture, the purpose of the QoE Information Transfer procedure on F1AP is to transfer RAN visible QoE information from the gNB-CU to the gNB-DU. It is used to provide support for QoE-aware packet scheduling. According to TS 38.300, the resources assignment in scheduler is per logical channel, which is mapped to one DRB. The PDU session ID is not useful for DU. CU can map the PDU session ID and the QoS flow ID which are from UE to DRB ID.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 6, the DRB ID should be included in QoE information transfer message over F1AP as the QoS flow information.
Conclusion
In this paper, we discussed the NR QoE R17 left-overs issues, the following are observations and proposals:
Proposal 1, Add the slice ID information as an explicit IE over Uu in RVQoE configuration and report for per-slice RV QoE collection and optimization. 
Proposal 2, Add the PDU session ID information as an explicit IE over Uu in RVQoE configuration for per-slice RV QoE collection and optimization. It’s another choice for proposal1. 
Observation 1, the different services may use the different method to generate the RV-QoE values. UE app layer knows all the QoE related metrics. It can use them to generate the RV-QoE values according to the different service characteristics. 
Proposal 3, The UE app layer should generate the RV QoE value, which can be calculated by more QoE metrics including legacy QoE metrics. 
Proposal 4, RAN3 agrees to consider the event triggering conditions
· Radio quality related event trigger
· RV QoE metric value related event trigger.
Observation 2, one PDU session may have different QoS flows to serve different services.
Observation 3, the different PDU sessions may have the same QoS flow id.
Observation 4, UE Application layer is aware of QoS flow identifier just the same as PDU session ID.
Proposal 5, the PDU session ID and the QoS flow ID should be included in the RV QoE report from UE to RAN, as the QoS flow information.
Proposal 6, the DRB ID should be included in QoE information transfer message over F1AP as the QoS flow information.
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