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Introduction
In RAN#96 meeting, the WID of the R18 NR QoE enhancement have been discussed, and it is approved to further discuss the  following R17 leftover issues in R18:
	· 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.



This paper discusses the leftover issues in R17 which have been approved to be further discussed in R18.
Discussion
Per-slice QoE measurement enhancement
In current specifications of SA4 and RAN2, per-slice QoE configuration can not 100% fulfil all the requirements of R17 NR QoE SI. In TR38.890, it is described:
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[bookmark: _Hlk49434829]Figure 6.9.1-1: An example of the same service type served by different slices
Figure 6.9.1-1 is an example of the same service type served by different slices. As shown in the figure, UE1 is served by Slice #1 and UE 2 is served by Slice #2. If the Service Level Agreement (SLA) of Slice #1 and Slice #2 are different, QoE of UE1 and UE2 may be different for the same service type.
Below are scenarios (included, but not limited) identified for per slice QoE measurement collection for further analysis in normative phase:
Table 6.9.1-1: Per-slice QoE measurement scenarios
	Scenario 1
	Different service types uses different slices
	service type 1 –slice 1
service type 2 –slice 2

	Scenario 2
	Different service types uses the same slice
	service type 1 –slice 1
service type 2 –slice 1

	Scenario 3
	The same service type using different slice
	service type 1 –slice 1
service type 1 –slice 2






In R17 the slice scope check is only on the gNB, if one UE only have one service type and one slice, the check by the gNB is enough, but if one UE have multiple slices, since the gNB can’t get the relationship of the service type and slice, if the application layer will not check the slice information, the QoE measurement(s) maybe wrongly started.
For example, if QoE configuration is for application of service type 1 slice2: 
1. In scenario 1, it is no need to start the QoE measurements, but if the application layer only check the service type, but not check the slice scope, the “service type1-slice 1” application will wrongly starts QoE measurement.
2. In scenario 3, only “service type 1 – slice2” application need to start QoE measurement, but if application layer only check the service type, but not check the slice scope, both of the application will starts the QoE measurement.
And there are also other scenarios, such as multiple QoE configuration for service type 1 slice2 and service type2 slice1, etc. Anyway, the application layer need to get the slice information for QoE configuration. But now the slice scope information is included in neither RAN2 nor SA4 current specifications, then the UE application layer will only check the service type to start the QoE measurement, it will cause unnecessary measurements for UE, and it will cause unnecessary load for air interface when reporting the QoE report.
The slice information should be transmitted to UE application layer either in QoE configuration container which is defined by SA4, or outside the container which is defined by RAN2. Since slice scope information is finally checked by UE application layer, it is better to include the slice information in QoE configuration container.
Proposal 1: Per-slice QoE measurement information should be included in QoE configuration container, LS to SA4 is needed.

QoE reporting handling enhancement for overload
In Rel-17, the RAN overload mechanism for encapsulated QoE are defined, but high priority service should be guaranteed even when RAN overload occurs. In Rel-17, the mechanism of pausing QoE reporting is performed according to the decision of gNB. As the QoE measurement configuration is initiated by OAM, gNB can transfer the QoE reporting according to service priority. 
The OAM can set the QoE reporting priority according to the user priority, slice priority or service priority, gNB can pause the QoE reporting according to the priority set by OAM, if there is no priority set by OAM, gNB can only pause the QoE reporting according to it’s own algorithm, some QoE reporting which should be guaranteed as much as possible may be paused first, and the OAM will get the QoE reporting late or QoE reporting may lost due to the UE buffer is overload. 
Besides, the gNB will not need to consider whether QoE reporting is m-based or s-based, and gNB will not need to consider the service type or QoS flow priority when RAN overload, it can only use the QoE reporting priority set by OAM, and only evaluate one or more QoE reporting are need to be paused. 
Since the priority set by OAM will only used by gNB to decide which QoE reporting need to be paused when RAN overload, it is no need to send the priority information to UE.
Proposal 2: QoE reporting priority should be included in the QoE configuration, and no need to send to UE. LS to SA5 is needed.


RAN visible QoE for QoE value
In Rel-17, RAN3 had discussed RAN visible QoE value definition. It has the following agreement:
- No further discussion on RAN visible QoE value in R17, while whether it can be generated by UE application layer can be further discussed in future release.

In the TR38.890, RAN-visible QoE includes RAN-visible QoE metrics and RAN-visible QoE values, and RAN-visible QoE values is defined as “a set of values derived from QoE metrics data through a model/function defined in collaboration with SA4”. RAN3 discussed the RAN visible QoE values and did not reach conclusions. According to the e-mail discussion, companies have different views on the definition of the RAN visible QoE values. RAN visible QoE value can be utilized for 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.
RAN visible QoE is a set of values derived from QoE metrics, but QoE value will not only derived from RAN visible QoE metrics, so it can not be calculated by gNB, it should be calculated by application layer. 
Proposal 3: QoE value should be generated by application layer, RAN2 is leading to discuss how to transfer the QoE value from UE to gNB.

Conclusion
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Per-slice QoE measurement information should be included in QoE configuration container, LS to SA4 is needed.
[bookmark: _GoBack]Proposal 2: QoE reporting priority should be included in the QoE configuration, and no need to send to UE. LS to SA5 is needed.
Proposal 3: QoE value should be generated by application layer, RAN2 is leading to discuss how to transfer the QoE value from UE to gNB.
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