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Introduction
According to the WID of Rel-18 QoE [1], the following objectives should be addressed in this work item:
	· Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.
· Specify to support for QoE in NR-DC, e.g. enable QoE reporting via SN [RAN3, RAN2].
· Specify the QoE configuration, and measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg in order to maintain the reporting continuity.
Note 1: The QoE measurements are not performed separately for each leg.
· Support RAN-visible QoE and radio related measurement configuration and reporting in NR-DC scenarios.
· Specify the QoE measurement continuity in mobility scenarios in NR-DC.
· Specify the alignment of QoE measurements (including legacy QoE and RAN visible QoE measurements) and radio related measurement in NR-DC.
· 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.
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].
Note 2: If needed, co-operate with other working groups, e.g. SA4/SA5/SA2/CT1.
Note 3: Radio related measurement reporting should be specified in the SON/MDT WI.
Note 4: When the support for QMC in NR-DC is completed, how to reuse the NR-DC solution for supporting QMC in EN-DC should be considered, if time permits.
Note 5: Specification of RAN visible QoE for XR related Service types shall take into account the outcome of XR SI and XR WI if applicable.




Based on the descriptions in TS 38.300, it is clear that QoE operations defined in Rel-17 is only applicable to RRC-CONNECTED mode. Since Rel-18 QoE enhancement targets to support the services such as MBS that can be provided to the UEs in RRC-INACTIVE or RRC-IDLE modes as well, this paper considers how QoE measurements can be supported in RRC-INACTIVE or RRC-IDLE modes, in order to address the WI objective highlighted above.

Discussions
QoE Measurement Configurations for IDLE/INACTIVE modes
In Rel-17, the UEs cannot be configured to perform application layer measurements when it is in IDLE/INACTIVE modes. This makes sense considering that most of the applications requiring 5G NR communication services can only operate when the UE is in RRC-CONNECTED state. Nonetheless, in order to support QoE for use cases such as MBS, Rel-18 should allow the network to configure QoE measurement/reporting at the UE in RRC-INACTIVE/IDLE states as well.
From our perspective, there are two high-level options for the network provide UEs configurations relating to QoE operations for MBS in IDLE/INACTIVE states:
1. The network provides MBS-related QoE measurement configurations via the broadcast:
· The configurations can be provided in the MBS related SIBs, such as SIB20 or SIB21.
· Alternatively, a new SIB may be introduced for the purposes of QoE configurations.

2. The network provides MBS-related QoE measurement configurations while the UE is still in RRC- CONNECTED state:
· The QoE measurement configurations is similar to Rel-17. However, the UE may keep this configuration and continue to perform QoE measurements accordingly even after it enters IDLE or INACTIVE states.

There may be other possible options, but we think these two options represent a good starting point for RAN2 to further consider this issue. 
Proposal 1: The configurations relating to QoE measurements in IDLE/INACTIVE modes may be provided via broadcast, or via dedicated signal when the UEs are still in CONNECTED mode. RAN2 can further study which of these direction(s) should be pursued in Rel-18.

QoE Measurement Reporting for IDLE/INACTIVE modes
Another issue relating to QoE measurements collected in IDLE/INACTIVE states is, when the UE should report the collected QoE measurements to the network. We think there are several different possibilities, such as:
1. The UE does not proactively report QoE measurements it has collected in IDLE/INACTIVE modes; it reports QoE measurements when it returns to RRC-CONNECTED for any reasons (e.g. when it has user data to transmit).
2. The UE does not proactively report QoE measurements it has collected in IDLE/INACTIVE modes; however, the gNB may page the UE (e.g. with a new paging cause relating to QoE) to return to RRC-CONNECTED for QoE reporting. This may be applicable when the network require QoE reports in a more urgent manner, for e.g. real-time RAN optimization.
3. The UE proactively reports QoE measurements it has collected in IDLE/INACTIVE modes. It initiates the procedure to return to the RRC-CONNECTED mode as soon as a QoE measurement report is ready for reporting (or when the buffered QoE reports exceed a threshold).
4. The UE proactively reports QoE measurements it has collected in IDLE/INACTIVE modes. It initiates the SDT procedure for QoE reporting, as soon as a QoE measurement report is ready.
Apparently, the options listed above can be classified based on whether the UE proactively report QoE measurements it has collected when it is in IDLE/INACTIVE mode. We think RAN2 should first clarify the intended UE behavior in this regard before delving into further details in Rel-18.
Proposal 2: RAN2 should discuss whether the UEs should proactively report QoE measurements collected in IDLE/INACTIVE modes.

Conclusions
In this contribution, we have discussed some high-level aspects on the support of QoE operations in IDLE/INACTIVE modes. We suggest some directions for RAN2 to further explore in Rel-18 based on the following proposals:
Proposal 1: The configurations relating to QoE measurements in IDLE/INACTIVE modes may be provided via broadcast, or via dedicated signal when the UEs are still in CONNECTED mode. RAN2 can further study which of these direction(s) should be pursued in Rel-18.
Proposal 2: RAN2 should discuss whether the UEs should proactively report QoE measurements collected in IDLE/INACTIVE modes.
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