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Introduction
In this paper we discuss the support for QoE measurement collection (QMC) in NR-DC scenarios.

Discussion
We discuss the support for QoE/RVQoE measurements in NR-DC based on the agreements and TBCs from RAN3#117-e.
MN-SN coordination for QoE measurements in NR-DC
With respect to the configuration of QoE measurements in NR-DC, the following was agreed at the RAN3#117-e:
MN is responsible to configure the s-based QoE to UE. 
For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 
If the M-based QoE configuration is received by the MN, the MN should make the decision on the UE selection and on which node sends the QoE configuration to the UE.
If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.
The three agreements related to m-QoE call for XnAP signalling support for coordination between the MN and SN in case of m-QoE. Moreover, with respect to the first agreement, the following note was also captured in the RAN3#117-e notes: “It does not preclude the discussion on configuration behaviour in the SN node”. 
Our understanding of the note, and the text “MN is responsible to configure”, is that, for s-QoE, the MN can decide to instruct the SN to configure the UE with QoE measurements. In other words, the coordination between the MN and SN is needed in both s-QoE and m-QoE. Hence, a new class-1 XnAP procedure, applicable to both m-QoE and s-QoE, is needed.
Proposal 1: Define a new XnAP procedure for coordination between the MN and the SN, for both m-based and s-based QoE.
The new XnAP procedure needs to support the following functionalities:
1) Initiation by either MN or SN
Since both the MN and the SN can receive the m-QoE configuration, either of them should be able to indicate this to the other node, to avoid duplicate configuration of the UE. In other words, both the MN and the SN should be able to initiate the procedure.
2) Coordination for establishing the SRB for receiving QoE/RVQoE reports
The MN must be able to request the SN to set up the SRB for receiving the reports, based on the following agreement: 
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. 
3) Switching the QoE/RVQoE reporting leg
RAN3 already agreed that switching of reporting leg is to be supported, and this functionality requires MN-SN coordination via XnAP. 
4) Indication of session start/stop
The following was also agreed at RAN3#117-e: 
WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
In this case, even if the SN can forward the QoE reports directly to the MCE, in case the SN receives the session start/stop indication from the UE, the SN should inform the MN about the session start/stop. For example, if alignment with MDT measurements is needed, the MN needs to know whether the session started/stopped, e.g., if there is a HO or if alignment of MDT is intended.
5) Indication of the UEs that were configured with QoE/RVQoE measurements
The fourth agreement (“If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.”) is related to the scenario where the SN is within the area scope, while the MN is not. We think that, in this case, it is reasonable that the SN should perform UE selection and send the QoE/RVQoE configuration to the UEs, since the MN is not even in the area scope. Moreover, the SN should notify the MN about its decision.
Proposal 2: The new XnAP procedure for coordination between the MN and the SN should support at least the following:
· Initiation by either the MN or the SN.
· Coordination for establishing the SRB for receiving QoE/RVQoE reports.
· Switching the QoE/RVQoE reporting leg.
· Indication of session start/stop.
· Indication of the UEs that were configured with QoE/RVQoE measurements.
With respect to the fourth agreement (“If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.”), we also propose the following:
Proposal 3: If the m-based QoE configuration is received only by the SN, the SN performs UE selection and sends the QoE configuration to the UE.
The WA from RAN3#117-e related to SN receiving the QoE reports states the following: “WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.”. We think that the WA should be confirmed, provided that the SN notifies the MN about session start/stop.
Proposal 4: Confirm the WA that, if QoE reports are received by the SN, the SN can forward the QoE reports to MCE directly. The SN should notify the MN about session start/stop.

The selection of leg for sending the QoE reports
The RAN3#117-e agreement related to QoE reporting over the SN states: 
RAN3 should discuss and clarify the scenarios for QoE reporting transmitted over SN. Which SRB can be used for QoE reporting in SN depend on RAN2.
We think that the support for switching the reporting leg is needed at least for the sake of following scenarios: 1) overload; 2) SN addition; 3) SN change; 4) when the MN realizes that the SN carries the application session. However, we also think that these scenarios should merely serve as a guidance for RAN2 discussion about the SRB used for reporting via SN, rather than something that should be specified. In other words, a RAN node serving a UE in NR-DC should be able to switch the reporting leg for any reason.
Two more TBCs were captured at RAN3#117-e:
FFS on how to control which leg is used for transmission of QoE reports in NR-DC.
FFS on whether QoE reports can be transmitted over MCG and SCG simultaneously, i.e., whether split SRB can be used to transmit QoE reports in NR-DC?
The first TBC was addressed in the above proposal about the functionalities that the new XnAP coordination procedure needs to support. Moreover, RRC support for leg switching is needed.
Proposal 5: The switching of QoE/RVQoE reporting leg can be done via RRC.
Regarding the second TBC, we think that sending the QoE reports by means of split SRB should be supported, since it enables faster delivery of QoE reports compared to using only MCG or only SCG bearer.
Proposal 6: Support the sending of QoE reports via split SRB.

RVQoE measurements in NR-DC
The following RVQoE-related agreements, WAs and TBCs we captured at the RAN3#117-e meeting:
WA: MN and SN can generate RVQoE configurations.
MN and SN should coordinate about configuring a dual-connected UE with RVQoE measurements. The details of the coordination are FFS.
WA: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa.
FFS whether a common or independent RVQoE configuration for MN and SN is sent to the UE.
FFS on whether both MN and SN may receive RVQoE reports from UE for NR-DC.
The fact that an application session can be delivered to a dual-connected UE via either MN or SN is essential for the design of RVQoE framework for UEs in NR-DC. We analyse its implications on the above agreements, WAs and TBCs.
Since the RAN node is the consumer of RVQoE reports, it is obvious that the node delivering the application session towards the UE via Uu should generate the RVQoE configuration. Hence the corresponding WA should be confirmed.
Proposal 7: Confirm the WA that MN and SN can generate RVQoE configurations.
An important thing to consider in relation to RVQoE measurements is that the OAM does not know in advance which of the two (MN or SN) will be delivering the data for an application session. In fact, the OAM is even unaware of whether the UE uses NR-DC or not. This implies that, when, e.g., the MN receives the QoE configuration and assembles the RVQoE measurement configuration, it is unknown whether the MN or the SN will be delivering the data for the application session. Nevertheless, it needs to be ensured that the node carrying the application session receives the corresponding RVQoE reports. This requires that the network should be able to learn which of the two nodes carries the session to the UE and ensure that the RVQoE reports are delivered to the right node.
One way for the network to learn is with the help of the UE. Since the UE knows whether the MN or the SN delivers the application session, the UE may indicate this to the network via SRB4. Alternatively, the node receiving the RVQoE reports can learn from the identifiers therein whether it also carries the data for the session.
Proposal 8: Discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.
If the network realizes that the node carrying the session is different from the node receiving the RVQoE reports via Uu, it needs to ensure that the RVQoE reports are delivered to the node that carries the session. Therefore, the second WA should be confirmed. Alternatively, the RVQoE reporting can simply be switched to the other leg.
Proposal 9: If the network realizes that the node carrying the session is different from the node receiving the corresponding RVQoE reports, either the latter can forward the RVQoE reports to the former, or the reporting leg for RVQoE can be changed.
RAN3 also needs to discuss the details of MN-SN coordination for RVQoE measurements. A new XnAP procedure seems necessary and the RVQoE-specific functionalities to be supported by the procedure need to be discussed. The support for forwarding the RVQoE reports via XnAP is captured in the previous proposal. In addition, the new XnAP procedure should also enable the MN and SN to coordinate with respect to assembling the RVQoE configuration. Note that this functionality should be supported in addition to the functionalities proposed for the XnAP procedure in Section 2.1.
Proposal 10: The new XnAP procedure should enable the MN and the SN to coordinate the RVQoE configuration parameters.

Measurement continuity in mobility and the alignment of QoE and radio-related measurements 
The WID also states the following:
· 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.
The mobility scenarios in NR-DC and the QoE-MDT measurement alignment in NR-DC are beyond the basic solution and can be discussed once the basic solution for QMC support in NR-DC is agreed. 
Proposal 11: Discuss the support for QoE measurement continuity in mobility scenarios in NR-DC after the basic solution for supporting QoE and RVQoE measurements in NR-DC has been settled.
Proposal 12: Discuss the support for the alignment of QoE/RVQoE measurements and radio related measurements collected by a UE in NR-DC after the basic solution for supporting QoE and RVQoE measurements in NR-DC has been settled.

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the support for QoE and RVQoE measurements and reporting in NR-DC scenarios. The following is proposed:
Proposal 1: Define a new XnAP procedure for coordination between the MN and the SN, for both m-based and s-based QoE.
Proposal 2: The new XnAP procedure for coordination between the MN and the SN should support at least the following:
· Initiation by either the MN or the SN.
· Coordination for establishing the SRB for receiving QoE/RVQoE reports.
· Switching the QoE/RVQoE reporting leg.
· Indication of session start/stop.
· Indication of the UEs that were configured with QoE/RVQoE measurements.
Proposal 3: If the m-based QoE configuration is received only by the SN, the SN performs UE selection and sends the QoE configuration to the UE.
Proposal 4: Confirm the WA that, if QoE reports are received by the SN, the SN can forward the QoE reports to MCE directly. The SN should notify the MN about session start/stop.
Proposal 5: The switching of QoE/RVQoE reporting leg can be done via RRC.
Proposal 6: Support the sending of QoE reports via split SRB.
Proposal 7: Confirm the WA that MN and SN can generate RVQoE configurations.
Proposal 8: Discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.
Proposal 9: If the network realizes that the node carrying the session is different from the node receiving the corresponding RVQoE reports, either the latter can forward the RVQoE reports to the former, or the reporting leg for RVQoE can be changed.
Proposal 10: The new XnAP procedure should enable the MN and the SN to coordinate the RVQoE configuration parameters.
Proposal 11: Discuss the support for QoE measurement continuity in mobility scenarios in NR-DC after the basic solution for supporting QoE and RVQoE measurements in NR-DC has been settled.
Proposal 12: Discuss the support for the alignment of QoE/RVQoE measurements and radio related measurements collected by a UE in NR-DC after the basic solution for supporting QoE and RVQoE measurements in NR-DC has been settled.
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