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1 Introduction
5G QoE management is aiming to specify the unified mechanism to collect and optimize the experience parameters for the traditional eMBB service, and also the new service, such as AR/VR/XR, URLLC, TSN and some other new 5G services. In R17 NR QoE WI, the generic mechanisms for triggering, configuring and reporting of QoE measurement, and QoE collection, mobility support have been discussed in study item phase. Some enhanced mechanisms were also be studied, including RAN-visible QoE, Per-slice QoE, radio related measurements, etc. The initial specification impacts of these mechanisms have also been analyzed.
However, some features are deprioritized in R17 normative phase and not included in the R17 WID. Due to the limit time units in R17, some features listed in the R17 NR QoE WID may not be fully completed. Therefore, considering the leftover work and further enhancements according to R17 NR QoE WI, the initial considerations on the normative works in Rel-18 for NR QoE enhancement are summarized.
2 Leftover features not included in R17 normative phase
In TR38.890 chapter 6.6, the TR for Study on NR QoE (Quality of Experience) management and optimizations for diverse services:
In addition, the SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration only when a session starts (see “Requirements from SA WGs” below). This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area. The SA4 requirements are RAT-independent and shall therefore be applied to the mobility solution for QoE measurement in NR, as well. QoE measurement reporting continuity in intra-system inter-RAT mobility scenarios should therefore be prioritized in Rel-17. QoE measurement reporting continuity in inter-system mobility scenarios may be handled in Rel-18. Appropriate action for the case where the target RAT does not support the source RAT configurations (including QoE configuration) is to be defined in normative phase in coordination with RAN2. Other issues requiring clarification in normative phase include how the area scope is configured to cover inter-RAT mobility, how service continuity is dealt together with QoE measurements for intra-RAT inter-node mobility, how the target RAT/system knows if the source side has configured the QoE measurement for the concerned UE.
According to the TR in R17 SI, the inter-RAT and inter-system mobility need to be normative in R18 according to the mobility solution for QoE measurement in NR. And at least the follow issues should be normative in R18:
a. How to configure the area scope for different RAT QoE measurement.
b. How to guarantee the service continuity and QoE measurement continuity for inter RAT and inter-system mobility.
c. How to deal with the situation when the target RAT or target system not support the QoE measurement.

d. How to deal with the QoE measurement and reporting when move out of the area scope.
Proposal 1:  In the R18 QoE enhancement WI scope, the QoE measurement configuration, reporting continuity for 4G/5G inter-system and inter-RAT scenarios should be included.
In TR38.890 chapter 6.6, the TR for Study on NR QoE (Quality of Experience) management and optimizations for diverse services:
In NR, to support mobility for QoE measurements in RRC_CONNECTED state, the QoE measurement configuration transfer is supported on the Xn and NG interfaces, inside the Trace Activation IE as a part of UE Application Layer Measurement Configuration IE that may contain multiple QoE configurations for multiple service types. QoE measurements in RRC_IDLE and RRC_INACTIVE state can be supported for MBS.
The MBS service is considered in the R17 SI, but it is recommended by RAN3 to be deprioritized in R17 normative phase, and not included in the R17 WI, since the QoE measurement in RRC_IDLE and RRC_INACTIVE is also very important especially for the MBS service, it need to be normative in R18. The action in RRC_IDLE may be much different with the action in RRC_CONNECTED need to be further studied.
Proposal 2:  In the R18 QoE enhancement WI scope, QoE configuration, measurement collection and reporting in RRC_IDLE state should be included. 
In TR38.890 chapter 6.6, the TR for Study on NR QoE (Quality of Experience) management and optimizations for diverse services:
For support of MR-DC, a selection between one or more of the following alternatives may be done in normative phase:

-
Alternative 1: No support – only the MN can configure QoE in the UE, and QoE measurement reports are sent from the UE to the MN.

-
Alternative 2: Flexible QoE configuration, i.e. may be done by either the MN or the SN. 

-
Alternative 3: Flexible QoE measurement reporting, i.e. may be done via either the MN leg or the SN leg (e.g. depending on load situation or on a need basis).

Alternatives 2 and 3 may be combined.

One example use case for MR-DC QoE support is that, for a DC-capable UE, the RAN may want to determine whether to set up the DC for this UE or not. For instance, if QoE performance with only one leg set up is sufficiently good, then setting up the other leg may be unnecessary, i.e. it would unnecessarily drain the UE’s battery.
The MR-DC scenario is also be considered in the R17 SI, but it is also deprioritized in R17 normative phase, so MR-DC also need to be normative in R18, and the QoE configuration, measurement reporting via MN/SN considering the ran-visible and radio related QoE should be further studied. Besides, the QoE continuity in mobility scenarios in MR_DC also need to be normative in R18 WI.
Proposal 3:  In the R18 QoE enhancement WI scope, QoE in MR_DC could be supported.
3 Potential enhancements on the R17 normative work
Depending on the outcome of R17 NR QoE WI, the baseline QoE measurement and reporting mechanism will be supported to specify, but some of the features may need to be further enhanced for 5G network optimization.

Per-slice QoE will be normative in the R17 WI, but according to the overall completion level, the slice may need a lot of interaction with SA and other WG:

a. Which entity(NAS, AS or APP) is response for the corresponding for service and the slice is not clear, and it will have a lot of interaction with SA4. 
b. If the slice information should be included in the RRC message out of the container and how to use the information are not decided yet, and if the per-DRB MDT reporting can correlated with the QoE using the slice information is not clear.

c. The RVQoE and radio related QoE for slice optimization also need to be further studied in R18.

Proposal 4:  In the R18 QoE enhancement WI scope, per-slice QoE measurement and reporting mechanism, RAN-visible and radio related metrics, etc, need to be enhanced according to R17 normative work.
In the R17 normative work, RVQoE for DASH streaming and VR services are studied, and some of the metrics will be specified in R17, for example, Buffer Level, Average Throughput and Playout Delay etc. According to the further analysis of the service, some new metrics may also need to be visible by RAN side. Besides, for other service types, such as XR, URLLC, TSN etc. RVQoE metrics for new services may need to be specified in R18, and it may need to normative according to the SA4 work.
Proposal 5:  New RVQoE metrics supporting for new service types may need to be specified.
For the radio related QoE, the MDT measurements are used for the correlation with the QoE measurement, but there may need to specify radio related QoE parameters and information not include in current MDT measurements for different service types, i.e. jitter for TSN, etc.
Proposal 6:  New radio related QoE parameters and information not include in current MDT measurements may need to be further specified.
4 Conclusion

In this contribution, we discussed on WI of NR QoE enhancement in R18. We propose:
Proposal 1:  In the R18 QoE enhancement WI scope, the QoE measurement configuration, reporting continuity for 4G/5G inter-system and inter-RAT scenarios should be included.
Proposal 2:  In the R18 QoE enhancement WI scope, QoE configuration, measurement collection and reporting in RRC_IDLE state should be included. 

Proposal 3:  In the R18 QoE enhancement WI scope, QoE in MR_DC could be supported.
Proposal 4:  In the R18 QoE enhancement WI scope, per-slice QoE measurement and reporting mechanism, RAN-visible and radio related metrics, etc, need to be enhanced according to R17 normative work.
Proposal 5:  New RVQoE metrics supporting for new service types may need to be specified.
Proposal 6:  New radio related QoE parameters and information not include in current MDT measurements may need to be further specified.
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