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1 Introduction
Rel-17 NR QoE WI is completed in RAN#95e-meeting [1]. During Rel-17 meetings, companies find some features which are related to Rel-17 NR QoE WI but not included in the WI scope [2], and some of these features are important for NR QoE. It may need to be considered as Rel-17 leftover issues and need to be enhanced in Rel-18.

In this paper, Rel-17 NR QoE leftover issues are analysed, and it needs to make the decision at RAN plenary on which issues need to be included in Rel-18 NR QoE enhancement.
2 Update of scope for NR QoE enhancements
2.1 Per-slice QoE measurement enhancement

In the current specifications of SA4 and RAN2, per-slice QoE configuration can not 100% fulfil all the requirements of R17 NR QoE SI. There are three typical scenarios are captured in table 6.9.1-1 in TR38.890 [3]:

- Scenario1: different service types use different slices, i.e. service type 1 is configured with slice 1, and service type 2 is configured with slice 2.

- Scenario2: different service types use the same slice, i.e. both service type 1 and service type 2 are configured with slice 1.

- Scenario3: the same service types use different slices, i.e. service type 1 is configured with slice 1 and slice 2.

The slice scope check is performed by gNB. For the above three scenarios, one service of the UE can be configured with two or more slices or several types of services are configured with multiple slices for one UE, it would be very difficult for gNB to configure the QoE measurements(s) as the relationship between the service type and slices is difficult to get by the gNB side. Therefore, how to configure the QoE measurement(s) correctly is very challenging.

As the slice scope information is supported in R17, but the slice information is not transmitted to the UE application layer, and the UE application layer shall not check the slice scope prior to starting the QoE measurement, this will cause unnecessary measurements for UE with extra QoE report over air interface. The slice information could be transferred to UE application layer either inside or outside QoE configuration container.

Proposal 1: Per-slice QoE measurement configuration enhancement should be included as part of leftover issues in Rel-18.

2.2 RAN visible QoE value

In Rel-17, RAN3 had discussed RAN visible QoE value definition [4] [5] [6] [7]. 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 are 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 offline discussion, companies have different views on the definition of the RAN visible QoE values. 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. This topic needs to be further discussed in Rel-18.
Proposal 2: RAN visible QoE value should be included as part of leftover issues in Rel-18 WID.

2.3 RAN visible QoE trigger event

In Rel-17, RAN visible QoE trigger event had been discussed [8] [9] [10] [11], and this would be helpful for operators to configure and collect QoE information from UE for some deployment related scenarios, such as high-speed scenarios, poor coverage scenarios and high interference scenarios. 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 can check before sending a QoE configuration to the UE. 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. 
Proposal 3: Introducing RAN visible QoE trigger event is beneficial for the flexibility of QoE report, it needs to be further discussed in Rel-18.
2.4 Enhancement for QoE reporting during RAN overload

In Rel-17, the RAN overload mechanism for encapsulated QoE is defined, but high priority service should be guaranteed even when RAN overload occurs[12][13][14][15]. 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.
Proposal 4: Enhancement for QoE reporting during RAN overload need to be discussed in Rel-18.

2.5 Alignment of M-based MDT and NR QoE Measurements during mobility

In Rel-17, RAN3 had discussed the scenario of QoE-MDT alignment across multiple gNBs[16]-[22]. It has the following agreement:

- The scenario where QoE measurement session span across multiple gNBs configured with m-based MDT with different Trace Reference is not supported in R17. 

The scenario of MDT-QoE alignment across multiple gNBs shown in the figure [23] below has drawn attention to the discussion of companies in Rel-17. And RAN3 did not reach a consensus on the scenario and decided not to support it in Rel-17. But still, in the current specification, the alignment of m-based MDT and QoE during mobility can’t be supported. M-based QoE continuous measurement in multiple gNBs is supported, if the m-based MDT measurement of a new gNB cannot be aligned, then the complete corresponding MDT measurement reports will be missing during the QoE measurement period. In that case, the alignment of m-based MDT and QoE report would be less meaningful. To support all scenarios of QoE and MDT measurement alignment, supporting the alignment of M-based MDT and QoE measurement for mobility scenarios can be further discussed in Rel-18.
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Proposal 5: Alignment of M-based MDT and QoE Measurements for mobility scenario should be supported in Rel-18.
Proposal 6: The above Rel-17 leftover issues shall be updated as in [24] for Rel-18 NR QoE enhancement WI.

3 Conclusion

Proposal 1: Per-slice QoE measurement configuration enhancement should be included as part of leftover issues in Rel-18 WID.

Proposal 2: RAN visible QoE value should be included in Rel-18 WID.

Proposal 3: Introducing RAN visible QoE trigger event is beneficial for the flexibility of QoE report, it needs to be further discussed in Rel-18.
Proposal 4: Enhancement for QoE reporting during RAN overload need to be discussed in Rel-18.

Proposal 5: Alignment of M-based MDT and QoE Measurements for mobility scenario should be supported in Rel-18.

Proposal 6: The above Rel-17 leftover issues shall be updated as in [24] for Rel-18 NR QoE enhancement WI.
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