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1	Introduction	
This paper discusses the following objectives in QoE enhancement WID RP-221803 [1]:
-	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.
2	Discussion
In Rel-17 QoE, the application layer measurement configuration received by the gNB from OAM or CN is encapsulated in a transparent container, which is forwarded to a UE as application layer configuration in the RRCReconfiguration message (there can be multiple configurations in the same message). Application layer measurement reports received from UE's application layer are encapsulated in a transparent container and sent to the network in the MeasurementReportAppLayer message. In order to allow the transmission of application layer measurement reports which exceed the maximum PDCP SDU size, segmentation of the MeasurementReportAppLayer message may be enabled by the gNB.
In NR-DC case, both MN leg and SN leg can be used for the QoE measurement reports. Since the data volume of QoE measurement report would be large in case of network congestion, it is better to have a flexible QoE reporting leg configuration, selection and switching e.g., based on the network overload status.
Signalling based QoE activation and management based QoE activation in MN


	Figure 1. Signalling based QoE activation and management based QoE activation in MN
When the MN receives the QoE measurement activation from CN for signalling based QoE activation or from OAM for management based QoE measurement, the MN decides which leg is used for the QoE reporting e.g. according to load situation in MN leg or SN leg, and further decides which SRB type is used for the QoE measurement reporting. The QoE measurement reporting is the application layer measurement reports received from UE's higher layer are encapsulated in a transparent container and sent to the network in the MeasurementReportAppLayer message
-	For an example, the MN may decide that the UE only sends the QoE measurement reporting to MN directly. In this case, the UE uses SRB4 for the QoE measurement reporting as same with Rel-17.
-	In another example, the MN may decide the UE only sends the QoE measurement reporting to SN. The MN further decides the UE uses MN terminated split SRB4 or SRB3 or SRB3-like (e.g. SRB5 which is terminated between UE and SN for QoE measurement reporting and has lower priority than SRB3) for transmitting the QoE measurement reporting to the SN. 
-	In another example, the MN may decide that UE sends the QoE measurement reporting to both MN and SN directly. The UE selects the reporting leg based on configured rule. The MN further decides the UE uses MN terminated split SRB4. 
For signalling based QoE activation and management based QoE activation in SN, the MN decides which leg is used for a QoE measurement reporting, and further decides which SRB type (split SRB4 or SRB3 or SRB3-like) is used for the QoE measurement reporting.
In case that the MN decides that the UE uses MN terminated split SRB4 or SRB3 or SRB3-like (e.g. SRB5 which is terminated between UE and SN for QoE measurement reporting and has lower priority than SRB3) for transmitting the QoE measurement reporting to the SN, the MN indicates the requested SRB type to the SN so that the SN can establish the SRB for transmitting the QoE measurement reporting. 
The requested SRB type for QoE measurement reporting can be included in Xn-AP S-Node Addition Request message in case of SN addition or XnAP S-Node Modification Request message in case of after SN addition.
The SN may send the admitted split SRB4 or SRB3 to the MN in Xn-AP S-Node Addition Acknowledge or S-Node Modification Request Acknowledge message.
The MN indicates the requested SRB type (e.g. MN terminated split SRB4 or SRB3 or SRB3-like) for a QoE measurement reporting in Xn-AP S-Node Addition Request message or XnAP S-Node Modification Request message.
The SN responds the admitted SRB for QoE measurement reporting to the MN in Xn-AP S-Node Addition Acknowledge or S-Node Modification Request Acknowledge message.
The MN sends the QoE measurement reporting leg indication to the UE. The UE sends the QoE measurement reporting to the network according to the QoE measurement reporting leg indication. 
The MN provides the QoE measurement configuration including the reporting leg indication to UE by SRB1.
The SN forwards the received QoE measurement reporting or the RRC segmentations of the QoE measurement reporting to MN over Xn interface. In case of the SN receives RRC segmentations of the QoE measurement report via SRB3 or SRB3-like, the SN concatenates all the RRC segmentations to the whole QoE measurement reporting i.e. the MeasurementReportAppLayer message. And the SN sends the QoE measurement report to the MN in order that the MN can send the QoE measurement report to OAM.
In case of the SN receives RRC segmentations of the QoE measurement reporting via SRB3 or SRB3-like, the SN concatenates all the RRC segmentations.
In case of MN terminated SRB4 is used, the SN forwards the received RRC PDCP PDU(s) to the MN. The MN concatenates all the RRC segmentations to the whole QoE measurement reporting i.e. the MeasurementReportAppLayer message.
In case of the SN receives RRC segmentations of the QoE measurement reporting via MN terminated SRB4, the SN forwards the received RRC PDCP PDU(s) to the MN. The MN concatenates all the RRC segmentations
Management based QoE activation in SN
For management based QoE measurement, the SN may receive the QoE measurement configuration from OAM, and the SN may select the UE for QoE measurement collection. 
The SN may decide to use SN terminated split SRB and sends the request SN terminated split SRB establishment to the MN. The SN may provide the QoE measurement configuration including the QoE measurement reporting leg indication to the UE via SRB3. For example, if the SN terminated split SRB is configured, the UE shall treat the QoE measurement reporting sent over the SN terminated split SRB.
Upon receiving the PDCP PDU of the QoE measurement report via the SN terminated split SRB, the MN forwards the PDCP PDU of the QoE measurement report to the SN via Xn signalling e.g. RRC Transfer message. 


Figure 2. Management based QoE activation in SN – SN terminated SRB
For management based QoE measurements, RAN3 discusses whether SN can trigger QoE measurement configuration. 
In case that SN can trigger QoE measurement configuration, RAN3 discusses whether a SN terminated SRB is needed for QoE measurement reporting. 
QoE pause/resume in NR-DC
In Rel-17, QoE Measurement Collection pause/resume procedure is used to pause/resume the reporting for all QoE reports or to pause/resume QoE reporting per QoE configuration in a UE in RAN overload situation. However, in NR-DC, since both MN/MCG leg and SN/SCG leg can be used for the QoE measurement reports, how to configure QoE measurement pause/resume function needs to be addressed. 
For example, the MN configures QMC pause/resume taking both MN and SN overload information into account. The UE pauses or resumes the QoE measurement reporting on both DC legs. The MN can infer the SN overload status for QoE measurement reporting by implementation e.g. according to the flow control info.
The MN decides to pause to the QoE measurement reporting if both MN and SN are overloaded for QoE measurement reporting. The MN sets pauseReporting to true and send it to UE. the MN decides to pause to the QoE measurement reporting if both MN and SN are overloaded for QoE measurement reporting. the MN set pauseReporting to true and send it to UE.
When setting ‘pause or resume’, both MN and SN overload should be taken into account. The UE shall pause or resume the QoE measurement reporting on both DC legs.
RAN-visible QoE in NR-DC
In release 17, the PDU session ID(s) corresponding to the service that is subject to QoE measurements are reported by the UE along with the RAN visible QoE measurement results. In case of NR-DC, the MN or SN is aware of the DRB type, e.g. MN terminated MCG bearers, SN terminated SCG bearers and split bearers. When the MN or SN receives the RAN visible QoE measurement results, the MN or SN may forward the RAN visible QoE measurement results to the peer node according to the bearer type. For example, when the MN receives the RAN visible QoE measurement results for a SN terminated SCG bearer, the MN forwards the RAN visible QoE measurement results and corresponding PDU session ID to the SN. 
MN or SN forwards the received RAN visible QoE measurement results and corresponding PDU session ID to the peer node according to the bearer type of the PDU session.
QoE measurement continuity in mobility scenarios in NR-DC
For the signalling based QoE activation and management based QoE activation in MN, as proposed in Proposal 4, the MN provides the QoE measurement configuration including the reporting leg indication to UE by SRB1. In this case, the SN is only used for QoE measurement reporting. MN only needs to indicate the requested SRB type (e.g. MN terminated split SRB4 or SRB3 or SRB3-like) for a QoE measurement reporting in Xn-AP S-Node Addition Request message in case of SN addition or Xn-AP S-Node Modification Request message.
To support mobility QoE measurement continuity in mobility scenarios in NR-DC, for the signalling based QoE activation and management based QoE activation in MN, the MN only needs to indicate the requested SRB type (e.g. MN terminated split SRB4 or SRB3 or SRB3-like) for a QoE measurement reporting in Xn-AP S-Node Addition Request message for inter-SN change.
For Management based QoE activation in SN, it is possible that the SN can trigger QoE measurement configuration. The source SN needs to transmit the QoE measurement configuration(s) and/or the information related to the configuration(s) of a specific UE to the target SN via MN. The target SN decides which of the application layer measurement configurations should be kept or released, e.g. based on application layer measurement configuration information received from the source SN.
To support mobility QoE measurement continuity in mobility scenarios in NR-DC, for Management based QoE activation in SN, the source SN needs to transmit the QoE measurement configuration(s) and/or the information related to the configuration(s) of a specific UE to the target SN via MN.
3	Conclusion
This contribution discusses how to support QoE measurement in NR-DC from RAN3 perspective. And we propose:
For signalling based QoE activation and management based QoE activation in MN:
1. For signalling based QoE activation and management based QoE activation in SN, the MN decides which leg is used for a QoE measurement reporting, and further decides which SRB type (split SRB4 or SRB3 or SRB3-like) is used for the QoE measurement reporting.
1. The MN indicates the requested SRB type (e.g. MN terminated split SRB4 or SRB3 or SRB3-like) for a QoE measurement reporting in Xn-AP S-Node Addition Request message or XnAP S-Node Modification Request message.
1. The SN responds the admitted SRB for QoE measurement reporting to the MN in Xn-AP S-Node Addition Acknowledge or S-Node Modification Request Acknowledge message.
1. The MN provides the QoE measurement configuration including the reporting leg indication to UE by SRB1.
1. In case of the SN receives RRC segmentations of the QoE measurement reporting via SRB3 or SRB3-like, the SN concatenates all the RRC segmentations.
1. In case of the SN receives RRC segmentations of the QoE measurement reporting via MN terminated SRB4, the SN forwards the received RRC PDCP PDU(s) to the MN. The MN concatenates all the RRC segmentations
For Management based QoE activation in SN:
For management based QoE measurements, RAN3 discusses whether SN can trigger QoE measurement configuration. 
In case that SN can trigger QoE measurement configuration, RAN3 discusses whether a SN terminated SRB is needed for QoE measurement reporting. 
QoE pause/resume in NR-DC:
When setting ‘pause or resume’, both MN and SN overload should be taken into account. The UE shall pause or resumes the QoE measurement reporting on both DC legs.
RAN-visible QoE in NR-DC:
MN or SN forwards the received RAN visible QoE measurement results and corresponding PDU session ID to the peer node according to the bearer type of the PDU session.
QoE measurement continuity in mobility scenarios in NR-DC:
To support mobility QoE measurement continuity in mobility scenarios in NR-DC, for the signalling based QoE activation and management based QoE activation in MN, the MN only needs to indicate the requested SRB type (e.g. MN terminated split SRB4 or SRB3 or SRB3-like) for a QoE measurement reporting in Xn-AP S-Node Addition Request message for inter-SN change.
To support mobility QoE measurement continuity in mobility scenarios in NR-DC, for Management based QoE activation in SN, the source SN needs to transmit the QoE measurement configuration(s) and/or the information related to the configuration(s) of a specific UE to the target SN via MN.
The text proposals to TS 38.420 are provided in [2]
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