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1  Introduction
In the Rel-18 WID [1] for Enhancements on NR QoE, one objective on R17 QoE left-over has been defined:
· 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.
RAN3 has discussed some of these topics during their meeting in August and made the 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.


In this paper, we provide some initial considerations regarding this objective, mainly from RAN2 point of view.
2  Discussion
2.1 Per-slice QoE measurement enhancement
In R17, per-slice QoE measurement was specified. Specifically, RAN3 introduced the slice scope in the NGAP for each QoE measurement and agreed to also include the slice ID inside the QoE report container. With such enhancement, it was expected that one QoE measurement can be applied in the granularity of slice. However, in R17, SA4 did not introduce the slice scope in the QoE configuration container and RAN2 did not introduce it in the Uu as an explicit IE. As a result, the UE will start the QoE measurement for all the slices in the same service type even if the RAN receives the slice scope from the CN/OAM, and the target of applying QoE measurement to slices indicated by CN/OAM actually failed.  Because of this, RAN3 discussed this topic in R18 and decided to send an LS to SA4 from the previous meeting in [2], where the following request to SA4 is included:
	ACTION:   RAN3 would kindly like to ask SA4 to introduce slice scope information in the QoE configuration container.


In case SA4 follows the suggestion from RAN3, there is no further work required for slice-based QoE
Observation 1: There are no further Rel- 17 left-over issues for slice-based QoE.
2.2  RAN visible QoE enhancements
In R17 QoE, RAN3 specified the RAN visible QoE for network optimization by the gNB. The metrics in the RAN visible QoE only include the buffer level and playout delay. 
According to the R18 WID, RAN3 and RAN2 need to discuss the enhancements to RAN visible QoE, e.g. QoE value.  In our understanding, the purpose of QoE value is to indicate subjective experience of an ongoing service, similar to MOS value used for, e.g. evaluating audio quality. Such QoE value report could be useful for RAN to determine whether some radio configuration changes are needed to improve QoE for the user. However, we think the definition of QoE value is out of RAN2 area of expertise and may require involvement, e.g. from SA4. Since RAN visible QoE framework is developed mainly in RAN3, we think that also any coordination with other WGs, e.g. SA4, on this aspect are expected to be initiated by RAN3, not RAN2.
Proposal 1: For the QoE value reporting, wait for the progress of RAN3 and other WGs before discussing RAN2 impacts.
In Rel-17 QoE, RAN can configure the reporting period of the RAN visible QoE. If the RAN does not configure the reporting period, the UE will send the RAN visible QoE results together with the QoE reporting container.
According to the Rel-18 QoE WID, RAN3 and RAN2 need to discuss whether it would be beneficial to introduce the RAN visible QoE trigger event. In our understanding, the RAN visible QoE trigger event is used to reduce the signalling overhead of the reporting. On the other hand, introducing event-based RAN visible QoE reporting would make the whole RVQoE framework overly complex. At the same time, similar goals can be achieved by setting the RVQoE reporting periodicity to longer value and changing it to a more frequent value in case the reported QoE metrics/values fall below a certain level. 
Proposal 2: RAN2 and RAN3 should evaluate the benefits versus complexity of introducing event-based RAN visible QoE reporting considering that the existing periodic reporting can serve the same purpose.
Other than the enhancements mentioned above, another issue related to RVQoE reporting was that PDU session ID alone provided in the QoE report was not sufficient for the gNB to understand which radio resource configurations may need to be adjusted. In NR, it is RAN to decide the mapping relationship between QoS flows and DRBs. RAN can configure multiple DRBs for different QoS flows of one PDU session. The motivation of RAN visible QoE is to optimize the radio resource allocation. With the mechanism specified in R17, UE reports the PDU session ID of the RAN visible QoE. There exist a scenario that the QoS flows of one PDU session belong to different service types, and RAN does not know the service types of each DRB. In this case, RAN has no ability to know which DRB should be optimized based on the knowledge of PDU session ID.
Observation 2: PDU session ID has been supported in Rel-17, but it is not enough for QoS flow information.
Observation 3: Only the AS layer knows the DRB information.
This is why at RAN3#117-e meeting, RAN3 further discussed details of QoS flow information e.g., QoS flow ID, DRB ID, PDU session ID and agreed the following:
	· 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.


We see that the first agreement from RAN3 has impact to RRC signalling and should be considered by RAN2 when updating our specifications. In order to make this possible we need to request CT1/SA4 to provide such information to the UE from application layer as well. Therefore, we think the APP layer should report the QoS flow ID to UE AS layer, and then UE AS layer may include it in the RAN visible QoE report. Since RAN2 was the contact point for other WGs when it comes to AS-upper layers interactions, we should send an LS to CT1/SA4 about this. 
Proposal 3: Add the QoS flow ID information in RRC signalling in the RAN visible QoE report from the UE.  Request CT1/SA4 to introduce this information in the RAN visible QoE report provided from application layer to the UE.
2.3  QoE reporting handling enhancement for overload scenario 
In case of overload, the network may issue a QoE pause indication to the UE. When the UE receives such indication, it continues the QoE measurements and stores the QoE reports in the AS layer.
When overload happens, multiple UEs may have been configured with corresponding QoE measurements in the cell. These QoE measurements may be configured for different service types and different slices, and different QoE measurements may have different reporting period and different sizes of QoE report.
When an overload happens, RAN does not need to pause all the QoE measurement reporting. For example, in case of RAN overload which is not severe, RAN only needs to pause parts of the ongoing QoE measurement reporting and it is up to network strategy to decide which QoE configurations should be paused. Considering that different operators may have different priorities on different service types and slices, we think it is reasonable for RAN to select the QoE measurements to pause based on operators’ preferences/priorities. As can be seen from [3], this is exactly the reason for which this objective was added to the WID. 
Observation 4: It is beneficial for the gNB to know the priority information of a certain QoE configuration which can be used for determining which QoE configurations to pause and which to continue during RAN overload.
It is also worth considering whether such priority information should be equally applicable to signalling based and management based QoE. According to the TR 38.890, management based QoE configuration should not override signalling based QoE configuration. This is because the signalling based QoE is initiated towards a specific UE for some special cases, e.g. the subscriber complaint. Considering the fact that the priority of signalling based QoE is higher than management based QoE measurements, and there will not be many signalling based QoE measurements in one RAN, we think there is no need to send the priority for signalling based QoE measurements from the CN. 
On the other hand, for management based QoE measurement, RAN may select a group of UEs to perform the measurement in order to judge the QoE performance in the area of the RAN, and there can be multiple management based QoE measurements. In this case, we think it is beneficial for RAN to receive the priorities of the management based QoE measurements so that RAN can decide which QoE configurations to pause. Moreover, when RAN overload is solved, RAN can also select the QoE measurements to be resumed first based on the priorities in order to avoid invoking the overload situation again.  
Proposal 4: OAM should provide priorities for the management based QoE configurations to the gNB to allow the network better control QoE reporting during RAN congestion.
It should be noted that this information is only required at the gNB and there is no need to forward it to the UE, hence there is no impact to UE implementation for this mechanism.
Observation 5: The QoE configuration priority is only required at the gNB, i.e. there is no need to provide it to the UE.
3  Conclusions
[bookmark: _GoBack]In this paper, we provide some initial considerations on R17 QoE left-over features. We have the following observations and proposals:
Observation 1: There are no further Rel- 17 left-over issues for slice-based QoE.
Observation 2: PDU session ID has been supported in Rel-17, but it is not enough for QoS flow information.
Observation 3: Only the AS layer knows the DRB information.
Observation 4: It is beneficial for the gNB to know the priority information of a certain QoE configuration which can be used for determining which QoE configurations to pause and which to continue during RAN overload.
Observation 5: The QoE configuration priority is only required at the gNB, i.e. there is no need to provide it to the UE.
Proposal 1: For the QoE value reporting, wait for the progress of RAN3 and other WGs before discussing RAN2 impacts.
Proposal 2: RAN2 and RAN3 should evaluate the benefits versus complexity of introducing event-based RAN visible QoE reporting considering that the existing periodic reporting can serve the same purpose.
Proposal 3: Add the QoS flow ID information in RRC signalling in the RAN visible QoE report from the UE.  Request CT1/SA4 to introduce this information in the RAN visible QoE report provided from application layer to the UE.
Proposal 4: OAM should provide priorities for the management based QoE configurations to the gNB to allow the network better control QoE reporting during RAN congestion.
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