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1 Introduction 
In WID [1] RP-221803, the detailed objectives of QoE in NR-DC work item are as follows: 
· 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.
In this contribution, we provide some analysis on these issues.
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2.1 Support for QoE configuration and reporting over MN/SN in NR-DC
In R17, the NR QoE configuration and report for non-DC is specified. In R18, we will specify the NR QoE in the NR-DC architecture. In NR-DC, there are two connections simultaneously between UE and gNB, one to MN and the other with SN. The service can be transmitted over SN. Therefore, we need to discuss how to support the QoE configuration and reporting over MN/SN in NR DC.
In R17, the QoE measurement supports the signalling-based QoE and management-based QoE. For signalling-based QoE measurements, the OAM initiates the QoE measurement activation for a specific UE via the Core Network. For management-based QoE measurements, the OAM initiates the QoE measurement activation for the UEs in a specified area.
Management-based QoE measurement
For management based QoE measurement, the QMC job with same QoE reference may be sent to both MN and SN. So if the both nodes select same UE to configure the QoE, the UE cannot recognize these configurations from same QMC job if the two configurations are with different RRC ID. In the last RAN3 meeting, the following agreements are achieved.
		For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. 
	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.


According to the RAN3’s agreement, in case of only MN or both MN and SN received the QMC job, the MN will be responsible to select the UE and decide which node sends the QoE configuration to the UE. In this case, in order to avoid the UE receiving the two QoE configurations for the same QOM job, we think the MN should send the QoE configuration to the UE via RRCConfiguration message as in R17.
Proposal 1: For management based QoE measurement, in case of only MN or both MN and SN received the QMC job, the MN should send the QoE configuration to the UE via RRCReconfiguration message as in R17.
In case of the only SN received the QMC job, there is no conclusion on whether the MN or the SN sends the QoE configuration in RAN3. We can wait for RAN3 to decide which node to send the QoE configuration to UE. If the MN sends the QoE configuration to UE, the SN should transfer the configuration to MN and then the MN can send the QoE configuration to UE via RRCReconfiguration message as in R17. If the SN sends the QoE configuration to UE directly, the SN can use SRB3 to transfer the QoE configuration to UE  
Proposal 2: For management based QoE measurement, in case of only SN received the QMC job, the SN can use SRB3 to transfer the QoE configuration to UE.   
Signalling-based QoE measurement
For signalling based QMC, the MN gets the QMC configuration from CN. According to the Note1, the QoE measurements are not performed separately for each leg. So the configuration and report can be transferred through either MN or SN between UE and RAN node. In theory, the configuration can be transferred to UE via SN. But we think there is no benefit to let MN transfer the configuration to SN and the SN uses SRB3 to send the QoE configuration to UE. Besides, RAN3 made the following agreement:
		MN is responsible to configure the s-based QoE to UE


So we can align with RAN3 agreement, for signalling-based QoE measurement, the MN sends the QoE configuration to UE via RRCReconfiguration message as in R17.
Proposal 3: For signalling based QoE measurement, the MN can send the QoE configuration to UE via RRCReconfiguration message as in R17. 
For QoE reporting in NR-DC, the major motivation is that the report can be transferred via SN node when the radio quality of the MN leg is not good or the MN is overload or the RLF is detected in MN. Then the network does not need to pause the reporting and can avoid discarding the report of QoE results. According to the LS [2] from RAN3, it is agreed that QoE reports can be transmitted to either MN or SN and the report leg can be changed during the application session. When the UE transfer the QoE reports to MN, UE can use the SRB4 as in R17. But when UE transfer the QoE reports to SN, the QoE reports can be transferred to SN through SRB3 or a new SRB like SRB4 in R17. This issue also has been discussed in LTE and in NR R17, it was agreed to send the QoE reports over a separate SRB4. The benefits of introducing the separate SRB4 are that the QoE reports could be sent over the control plane but without impacting other RRC transmission. Therefore, when UE transfer the QoE report to SN, we can reuse the same solution in R17 to introduce a new SRB like SRB4.
Proposal 4: The UE can transfer the QoE report to SN using a new SRBx like SRB4. 
According to the LS from RAN3, the report leg can be changed during the application session. So it need to be discussed how to trigger the UE to send the report via SN. As the UE may send the QoE report via SN in the case of the MN is overload or the RLF is detected in MN. When the MN is overload, the MN can send commands to UE to send QoE report via SN. When the RLF is detected in MN, the UE can send the RLF indication to SN and then SN inform the MN that the RLF happens. Then the MN decides whether sends the indication over SN to inform the UE to send the QoE report via SN.   
Proposal 5: When the MN is overload, the MN can send command to UE to send QoE report via SN.
Proposal 6: When the RLF is detected in MN, UE can send the RLF indication to MN over SN and then according to the feedback to decide whether send the QoE report via SN.
2.2 Support for RAN-Visible QoE configuration and reporting in NR-DC 
In NR-DC case, there are two NG-RAN nodes included. i.e. MN and SN. RAN visible QoE is configured by RAN node and the report is used by the RAN node. The service over MN or SN may be different and MN and SN may have the different requirement. So in NR-DC case, both MN and SN can configure the RAN visible QoE measurements separately.
Proposal 7: MN and SN can configure the RV-QoE separately. 
After the MN configures the legacy QoE, the MN may configure the RV-QoE for MN. Then MN also need send the available metrics and RRC ID to SN. And then the SN can configure the RV-QoE with same RRC ID or different RRC ID for SN. How the SN sends the RV-QoE configuration to UE may have several options: 1. Via SRB3; 2. Send to MN, then MN sends to UE. If the option2 is used, the configuration from SN should carry the indication of SN node. So the UE may differentiate the RV-QoE configuration and report according the RRC ID or SN node indication.
Proposal 8: SN can send RV-QoE configuration via SRB3 or via MN with SN indication.
Proposal 9: UE may differentiate the RV-QoE configuration and report according to the RRC ID or SN node indication.
If we support the MN and SN configures the RV-QoE separately, the RV-QoE report should be separately sent to the configuration initialled node. There are several options for how to send the report to the configuration initialled node. 
1). UE AS layer directly sends the report to the configuration initialled node, to MN via SRB4, to SN via SRB3 or like SRB4 in SN
2). UE AS layer sends the RV-QoE reports of MN and SN to one node, either MN or SN. In this case, the configuration and report should carry the indication of the node. Otherwise, the report cannot be relay to the configuration initialled node
Proposal 10: UE AS layer can directly send the RV QoE report to configuration initialled node separately or send the RV-QoE report of MN and SN to one node carrying the indication of the node. 
2.3 Support for QoE measurement continuity in mobility scenarios in NR-DC
The NR-DC mobility includes inter-master node handover with SN, SN change, etc. For the QoE configuration already configured in SN, the source SN or MN should transfer the configuration to the target SN when the mobility happened. So the target SN can correctly receive the QoE report from UE. If the segment report is received by source SN, the source SN may forward the report target SN   
Proposal 11: MN or SN should transfer the configuration to the target SN to support QoE measurement continuity in mobility scenarios in NR-DC
2.4 Support for alignment of QoE measurements and radio related measurement
In NR-DC, the immediate MDT can be configured in the MN and SN. But the logged MDT can be configured only in MN. The logged MDT aligns with the QoE in idled and inactive state should be discussed in the work item of the idle QoE and the NR-DC will not impact the alignment. For the QoE in connected state align with the immediate MDT in MN and SN, aligned immediate MDT in MN and SN may be the same MDT or different MDT. To simple the specification, we should restrict the alignments to only supporting the same MDT. How to trigger the MDT configured should be enhanced base on the current specification. The QoE start indication should send to SN for the SN MDT configuration.   
Proposal 12: Aligned immediate MDT in MN and SN should be the same MDT 
Proposal 13: The QoE start indication should send to SN for the SN MDT configuration initial
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According to the above discussion, the following proposals are made:
Proposal 1: For management based QoE measurement, in case of only MN or both MN and SN received the QMC job, the MN should send the QoE configuration to the UE via RRCReconfiguration message as in R17.
Proposal 2: For management based QoE measurement, in case of only SN received the QMC job, the SN can use SRB3 to transfer the QoE configuration to UE.
Proposal 3: For signalling based QoE measurement, the MN can send the QoE configuration to UE via RRCReconfiguration message as in R17.
Proposal 4: The UE can transfer the QoE report to SN using a new SRBx like SRB4.
Proposal 5: When the MN is overload, the MN can send command to UE to send QoE report via SN.
Proposal 6: When the RLF is detected in MN, UE can send the RLF indication to MN over SN and then according to the feedback to decide whether send the QoE report via SN.
Proposal 7: MN and SN can configure the RV-QoE separately.
Proposal 8: SN can send RV-QoE configuration via SRB3 or via MN with SN indication.
Proposal 9: UE may differentiate the RV-QoE configuration and report according to the RRC ID or SN node indication.
Proposal 10: UE AS layer can directly send the RV QoE report to configuration initialled node separately or send the RV-QoE report of MN and SN to one node carrying the indication of the node.
Proposal 11: MN or SN should transfer the configuration to the target SN to support QoE measurement continuity in mobility scenarios in NR-DC
Proposal 12: Aligned immediate MDT in MN and SN should be the same MDT 
Proposal 13: The QoE start indication should send to SN for the SN MDT configuration initial 
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