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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 RAN2 and RAN3 meetings.
2. Discussion
2.1 RRC message to report QoE report associated with non-receiving RAN node (not receive report message from the UE directly) 
There is a bit discussion on which message should be used to report to the receiving RAN node (i.e. receive report message from UE directly) for QoE reporting for the other RAN node associated QoE configuration (call as non-receiving RAN node). 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 non-receiving RAN node associated QoE report, one is MeasurementReportAppLayer, another is ULInformationTransferMRDC.
Option 1: Using MeasurementReportAppLayer to send QoE measurement associated with the non-receiving RAN node 
If MeasurementReportAppLayer is used, then the receiving RAN node needs to decode the message, and determines whether to forward the QoE report to the non-receiving RAN node . the receiving RAN node can determine whether to forward QoE report based on the RRC ID (and QoE Reference), i.e. from the RRC ID, the receiving RAN node  can know which RAN node the QoE report is associated with. 
There are several benefits for option 1, e.g.UE can report MN associated QoE measurement and SN associated QoE measurement into one message, which could save signalling overhead; UE does not need to distinguish which message should be used; the receiving RAN node has the MCE address for the received QoE report and can forward directly to MCE, the receiving RAN node does not need to forward to the non-receiving RAN node (e.g. for those QoE report which are received by both of MN and SN (e.g. for the QoE 1 in Figure 1).


Figure 1
The drawback of the option is, RVQoE measurements are not encapsulated into container and the RVQoE measurements could be visible to the receiving RAN node.
Option 2: Using ULInformationTransferMRDC to send QoE measurement for the other RAN node associated QoE
In this option, UE will encapsulate MeasurementReportAppLayer including the QoE report associated with non-receiving RAN node into ULInformationTransferMRDC, and the receiving RAN node will not decode the MeasurementReportAppLayer and directly forward MeasurementReportAppLayer container to the other RAN node. The benefit of the option is the QoE and RVQoE measurement are transparent to the receiving RAN node. The drawback of the option is the receiving RAN node cannot decode the MeasurementReportAppLayer encapsulated in ULInformationTransferMRDC message if the QoE configuration is shared by MN and SN, e.g. as the QoE 1 shown in Figure 1. Table 1 sumarizes the two options.
Table 1
	Options
	The receiving RAN node
	UE
	Pros and Cons

	Option 1
(MeasurementReportAppLayer)
	Determine whether to forward the QoE container to the non-receiving RAN node based on the RRC ID
	Always use MeasurementReportAppLayer to send QoE report.

	Pros:
- Can include both MN and SN associated QoE report in one MeasurementReportAppLayer message; and UE does not need to send two different messages
- The receiving RAN node can directly forward QoE data to MCE if if having the MCE address, saving Xn signalling overhead.
- UE does not need to distinguish which message should be used for each QoE report.
Cos:
- RVQoE measurements could be visible to the receiving RAN node.

	Option 2
(ULInformationTransferMRDC)
	Forwards the MeasurementReportAppLayer container in ULInformationTransferMRDC message to the non-receiving RAN node
	Determine which message should be used for each QoE configuration, i.e,
-Send MeasurementReportAppLayer message if the QoE report is associated with the receiving RAN node;
-Send ULInformationTransferMRDC message if QoE report is associated with the non-receiving RAN node
	Pros:
- Container QoE and RVQoE are tanparent to the non-receiving RAN node.
Cos:
- UE needs to be able to distinguish which message should be used for each QoE report
- The receiving RAN node has to forward to the non-receiving RAN node even having the MCE address, cost Xn signalling overhead.
- UE has to send two type messages when reporting both of MN and SN associated QoE configuration.


For container based QoE, considering the pros and cons of option 1 and option 2, it is more beneficial to use option 1 i.e. MeasurementReportAppLayer message to send container QoE report. 
For RVQoE, the issue of option 1 is RVQoE measurements are visible to the receiving RAN node, it is proposed to send LS to ask RAN3 whether the RVQoE measurement associated with the non-receiving RAN node can be visible to the receiving RAN node, and then RAN2 can determine which message should be used.
Proposal 1: For container based on QoE report associated with the non-receiving RAN node, use option 1 (i.e.MeasurementReportAppLayer message)  to send to the receiving RAN node.
Proposal 2: Send LS to ask RAN3 whether the RVQoE measurement associated with the non-receiving RAN node can be visible to the receiving RAN node.
2.2 QoE handling during NR-DC mobility
In last RAN2 meeting, there are some agreements achieved on which RB should be used for QoE report.
1: The network can use explicit indication per QoE config to indicate which SRB is used for the QoE reporting. Details can be discussed in Stage-3.
There was discussion on how the QoE report transmission should be handled e.g. if the QoE report is not configured to use the currently configured SRB but no agreement achieved. The issue is when some QoE configurations are configured to be reported over SRB4 or SRB5, but SRB4 or SRB5 is not available, how the UE should report measurements for those QoE configurations. 
According to RAN2 and RAN3 progress, the management based QoE configuration could be configured to UE using SRB1 or SRB3, and the QoE reporting could be configured over SRB4 or SRB5, The following figure 2 shows an example. 
In the scenario, QoE 1 and QoE 2 are received in MN, while QoE 1 and QoE 3 are received in SN. It is not expected both of MN and SN configures the same QoE configuration to UE twice, so MN will coordinate with SN QoE1 is configured to UE by SN. QoE 2 is configured to be reported over SRB4, and QoE 1 and QoE 3 are configured to be  over SRB5.


Figure 2
There are some cases related to this issue, e.g. in case of SCG is deactivated, SCG is released, SCG is failure, MCG is failure. In these cases, the SRB4 or SRB5 is suspended or released, so it is worthy to discuss how to handle the QoE configuration and reporting configured on the suspended or released  SRB. 
Case 1: SCG deactivated or re-activated
The issue needs to be considered is how to handling QoE configuration and report for those QoE configurations which sere configured by SN or to be reported over SRB5.
For those QoE configurations which are configured by SN or configured to be reported over SRB5, UE should keep the QoE configurations.
In existing NR-DC, during SCG deactivation, UE will indicate to MN there is UL data for SCG bearer, and then MN could re-activate SCG bearer. For QoE reporting in NR-DC, there is a bit difference with existing SCG DRB, and the QoE data sent to SN could be forwarded to MN and then MN forwards to MCE. Then there could be several options.
Option 1: Reuse existing procedure that UE indicates to MN there is SCG bearer (QoE date) to be reported, and MN can re-activate SCG or reconfigure QoE reporting over SRB4.
Option 2: MN indicates whether and which QoE configurations UE can report over SRB4 when deactivating SCG. If the UE has measurements for the indicated QoE configurations, UE report over SRB4.
Compare the four options, option 1 is existing mechanism but UE needs to indicate the QoE data availability, and additional RRC reconfiguration procedure is needed for MN to re-activate SCG or reconfigure QoE reporting bearer. Option 2 is the simple way UE does not need to send indication to MN and MN does not need to reconfigure the UE. 
As shown in the Figure 1, QoE 1 can be reconfigured to be reported over SRB4 while QoE 3 reporting is suspended. When there is measurement available for QoE 3, UE can report available indication to MN.
Proposal 3: When SCG is deactivated, UE keeps the QoE configurations which were configured by SN or configured to be reported over SRB5.
Proposal 4: When SCG is deactivated, UE can be configured which QoE configurations can be reported over SRB4.
Proposal 5: When SCG is deactivated, UE indicates data availability for SCG bearer as existing if there is data available for those QoE configurations which are not reconfigured to SRB4. 
Case 2: SN is released
RAN3 had some discussion on how to handle QoE configurations as following, and it is FFS whether SN-configured QoE configuration can be passed to MN in case of SN release.
If the SN configured a UE with QoE measurements, at SN release, the QoE/RVQoE configuration can be released. Whether the SN-configured QoE/RVQoE configuration information can be passed to the MN in case of SN release needs to be further discussed.
From UE point of view, UE does not know whether the QoE configuration will be passed to MN or not, and also does not know whether the QoE configuration configured by SN could be used by MN. Then when SN is released, MN can indicate to UE which QoE configurations should be released and which ones should be kept.
Proposal 6: When SN is released, UE is indicated which QoE configurations should be released or kept.
Case 3: SCG failure
In existing NR-DC, when SCG is failure, UE should suspend SCG bearers and try to recover SCG. For QoE reporting over SRB5, similar handling can be reused, and UE should suspend SRB5.
Proposal 7: Existing SCG failure and recovery procedure are reused, i.e. SRB5 bearer and related QoE reporting are suspended During SCG failure and recovery.
Case 4: MCG failure
In existing MCG failure, during MCG recovery, UE should suspend bearer and QoE reporting
Proposal 8: Existing MCG failure and recovery procedure are reused, SRB4 bearer and related QoE reporting are suspended During MCG failure and recovery.
2.3 QoE reporting pause and resume in NR-DC
In RAN2 #121bis 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 9: Per-leg based QoE reporting pause or resume is not introduced. That means if MN is overloaded and SN is not, QoE reporting can be changed to SRB5 (if configured), or vice versa.
Proposal 10: If both MN and SN are overloaded, network can indicate 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 11: When network indicates QoE reporting resume to UE, network can indicate which bearer is used when QoE reporting is resumed. It is left to RAN3 which RAN node sends the resume indication to the UE.
2.4 RVQoE reporting
RAN2 agreed that RAN can indicate which bearer should be used for QoE reporting per QoE configuration. Similarly, for RVQoE reporting, RAN node should also indicate which bearer should be used for RVQoE reporting per QoE configuration.
Proposal 12: RAN node should indicate which bearer should be used for RVQoE reporting per QoE configuration.
3.  Conclusion 
This contribution discusses the RAN2 part for QoE collection in DC operation and provide the following proposals.
RRC message to report QoE report associated with non-receiving RAN node
Proposal 1: For container based on QoE report associated with the non-receiving RAN node, use option 1 (i.e.MeasurementReportAppLayer message)  to send to the receiving RAN node.
Proposal 2: Send LS to ask RAN3 whether the RVQoE measurement associated with the non-receiving RAN node can be visible to the receiving RAN node.
QoE handling during NR-DC mobility,
Proposal 3: When SCG is deactivated, UE keeps the QoE configurations which were configured by SN or configured to be reported over SRB5.
Proposal 4: When SCG is deactivated, UE can be configured which QoE configurations can be reported over SRB4.
Proposal 5: When SCG is deactivated, UE indicates data availability for SCG bearer as existing if there is data available for those QoE configurations which are not reconfigured to SRB4. 
Proposal 6: When SN is released, UE is indicated which QoE configurations should be released or kept.
Proposal 7: Existing SCG failure and recovery procedure are reused, i.e. SRB5 bearer and related QoE reporting are suspended During SCG failure and recovery.
Proposal 8: Existing MCG failure and recovery procedure are reused, SRB4 bearer and related QoE reporting are suspended During MCG failure and recovery.
QoE reporting pause and resume in NR-DC,
Proposal 9: Per-leg based QoE reporting pause or resume is not introduced. That means if MN is overloaded and SN is not, QoE reporting can be changed to SRB5 (if configured), or vice versa.
Proposal 10: If both MN and SN are overloaded, network can indicate QoE reporting pause per QoE configuration to UE. It is left to RAN3 which RAN node sends the pause indication to the UE.
Proposal 11: When network indicates QoE reporting resume to UE, network can indicate which bearer is used when QoE reporting is resumed. It is left to RAN3 which RAN node sends the resume indication to the UE.
RVQoE reporting,
Proposal 12: RAN node should indicate which bearer should be used for RVQoE reporting per QoE configuration.
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