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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
This contribution discusses RAN2 open issues for QoE collection in NR-DC based on the agreements in last RAN2 meeting.
[bookmark: _Hlk134440344]14: As a baseline, Rel-17 pause/resume procedure is reused to pause/resume reporting of one or multiple QoE measurement configurations in a UE for NR-DC. Details are FFS, e.g. whether paused QoE reports can be reported to SN (if SN is not overload).
2: The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. FFS on the granularity, e.g. per QoE config or otherwise.
3: MN- or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE. FFS whether network configuration is needed.
9: For NR-DC, if SRB5 is not configured (FFS on the SCG deactivation case), UE can transmit the SN-associated QoE reports via SRB4. FFS whether there are some ambiguities how MN knows where to forward this. 
18: FFS pending RAN3 decisions: Whether RVQoE reports and encapsulated QoE reports are reported together to the same node (MN or SN) in NR-DC.
4: For SRB switching in NR-DC scenario, FFS on the explicit indication and implicit indication, e.g. signaling impacts, details on UE/NW behaviours.
2. Discussion
2.1 QoE reporting bearer
In the last RAN2 meeting, there is a bit discussion on reporting bearer. 
2: The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. FFS on the granularity, e.g. per QoE config or otherwise.
4: For SRB switching in NR-DC scenario, FFS on the explicit indication and implicit indication, e.g. signaling impacts, details on UE/NW behaviours.
It is understood these two scenarios are same issue, that is how the UE determines the reporting bearer for each QoE configuration.
Based on the discussion, there could be two possible alternatives as following.
Alt 1: Network configures which bearer should be used per QoE configuration. As RAN3 agreed, The leg switching command can be sent to the UE by the node that configured that specific QoE configuration
Alt 2: UE should report QoE on the bearer which is terminated at the RAN node configuring the QoE, i.e. reporting MN configured QoE over SRB4 and SN configured QoE over SRB5.
In case of RAN overload, e.g. MN overload, in Alt1, network indicates to UE that SRB5 should be used per QoE configuration; in Alt2, SN can configure the QoE configuration(s) which were configured by MN with indicating the RRC ID(s) allocated to those QoE configuration(s). Both alternatives can work and require MN and SN coordination, but Alt2 is more complex than Alt1. Then it is proposed network configures which bearer should be used per QoE configuration.
Proposal 1: Network configures which bearer should be used per QoE configuration.
[bookmark: _Hlk134786980]2.2 QoE reporting pause and resume in NR-DC
In last RAN2 meeting, the following agreements were achieved on QoE reporting pause and resume in NR-DC, and there is FFS part on whether paused QoE reports can be reported to SN if MN is overloaded and SN is not overloaded.
14: As a baseline, Rel-17 pause/resume procedure is reused to pause/resume reporting of one or multiple QoE measurement configurations in a UE for NR-DC. Details are FFS, e.g. whether paused QoE reports can be reported to SN (if SN is not overload).
In Rel-17, QoE pause and resume is per QoE configuration. In NR-DC, when MN or SN is overloaded, the reporting bearer should be changed to other bearer, e.g. change from SRB4 to SRB5, or vice-versa. This complies with the motivation of introducing NR-DC QoE that QoE reporting can be balanced when one RAN node is overloaded. If both MN and SN are overloaded, then QoE reporting can be paused.
Proposal 2: Per-leg based QoE reporting pause or resume is not introduced. That means if MN is overloaded and SN is not, QoE reporting should be changed to SRB5 (if configured), or vice versa.
Proposal 3: If both MN and SN are overloaded, network indicates QoE reporting pause per QoE configuration to UE. It is left to RAN3 which RAN node sends the pause indication to the UE.
When MN and/or SN overload is alleviated, network can indicate QoE reporting resume to UE. When resuming QoE reporting, network can indicate which bearer is used for QoE reporting resume. If no bearer is indicated, UE should apply the bearer before QoE reporting was paused.
Proposal 4: When network indicates QoE reporting resume to UE, network can indicate which bearer is used for QoE reporting resume. If no bearer is indicated, UE should apply the configured bearer before QoE reporting was paused. It is left to RAN3 which RAN node sends the resume indication to the UE.
2.3 RRC message to report another node associated QoE 
In the last RAN2 meeting, there is a bit discussion on which message should be used for QoE reporting for the other RAN node associated QoE configuration, e.g. reporting SN-associated QoE measurement over SRB4, reporting MN-associated QoE measurement over SRB5. There are some FFS issues as following related with this.
3: MN- or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE. FFS whether network configuration is needed.
9: For NR-DC, if SRB5 is not configured (FFS on the SCG deactivation case), UE can transmit the SN-associated QoE reports via SRB4. FFS whether there are some ambiguities how MN knows where to forward this. 
Currently, there are two RRC messages to be used for reporting another RAN node associated QoE measurement, one is MeasurementReportAppLayer, another is ULInformationTransferMRDC.
If MeasurementReportAppLayer is used, then the MN needs to decode the message, and forward the QoE report container to SN. MN can determine whether to forward QoE report based on the RRC ID (and QoE Reference). As RAN3 agreed, the MN and SN will coordinate the QoE configuration and it is assumed the MCE information and QoE configuration information for all the QoE configurations should be available to both of MN and SN. In case of no MCE info is not configured in the MN or SN for a specific QoE configuration, then MN or SN can forward to the other RAN node.
If ULInformationTransferMRDC is used, then MN does not need to decode the message and directly forward to SN. SN will decode the message. This option may have some benefits that MN does not need to decode the messages if the QoE report is not related to MN (no MCE address). 
However, it is possible that MN configure SN-associated QoE (e.g.m-based QoE from SN), and probably SN configure MN associated QoE (e.g. m-based QoE from MN, then the UE does not know which RAN node each QoE measurement should be associated, that means UE does not know which reporting message should be used. 
Observation 1: In NR-DC, it is possible MN configures SN associated QoE to UE or SN configures MN associated QoE to UE, and UE does not know which RAN node each QoE measurement should be associated, and does not know which reporting message should be used if both MeasurementReportAppLayer, and ULInformationTransferMRDC messages are introduced.
MeasurementReportAppLayer can be used for all the cases and MN can determine whether to forward to SN based on whether there is MCE address configured for the RRC ID. Another benefit of only using MeasurementReportAppLayer message is UE can include MN associated and SN associated QoE report in one RRC message. It is proposed only MeasurementReportAppLayer message is used for QoE reporting in NR-DC.
Proposal  5: Only MeasurementReportAppLayer message is used for QoE reporting in NR-DC.
Proposal 6: UE can include MN associated and SN associated QoE report in one MeasurementReportAppLayer message, MN can determine whether to forward to SN based on whether there is MCE address and QoE reference configured for each QoE configuration, and vice versa.
When only one bearer (SRB4 or SRB5) is configured, UE should report both MN or SN-associated QoE report over this bearer, and no network configuration is needed.
Proposal 7: RAN2 confirms MN-or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE, and no network configuration is needed.
3. Conclusion 
This contribution discusses the RAN2 part for QoE collection in DC operation and provide the following proposals.
QoE reporting bearer,
Proposal 1: Network configures which bearer should be used per QoE configuration.
QoE reporting pause and resume in NR-DC,
Proposal 2: Per-leg based QoE reporting pause or resume is not introduced. That means if MN is overloaded and SN is not, QoE reporting should be changed to SRB5 (if configured), or vice versa.
Proposal 3: If both MN and SN are overloaded, network indicates QoE reporting pause per QoE configuration to UE. It is left to RAN3 which RAN node sends the pause indication to the UE.
Proposal 4: When network indicates QoE reporting resume to UE, network can indicate which bearer is used for QoE reporting resume. If no bearer is indicated, UE should apply the configured bearer before QoE reporting was paused. It is left to RAN3 which RAN node sends the resume indication to the UE.
RRC message to report another node associated QoE,
Observation 1: In NR-DC, it is possible MN configures SN associated QoE to UE or SN configures MN associated QoE to UE, and UE does not know which RAN node each QoE measurement should be associated, and does not know which reporting message should be used if both MeasurementReportAppLayer, and ULInformationTransferMRDC messages are introduced.
Proposal  5: Only MeasurementReportAppLayer message is used for QoE reporting in NR-DC.
Proposal 6: UE can include MN associated and SN associated QoE report in one MeasurementReportAppLayer message, MN can determine whether to forward to SN based on whether there is MCE address and QoE reference configured for each QoE configuration, and vice versa.
Proposal 7: RAN2 confirms MN-or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE, and no network configuration is needed.
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