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Introduction
The Work Item on QoE reporting has been agreed in RAN#96 (RP-221803) with the following objectives:
	· 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.



This paper further discusses how to configure the QoE measurement and RAN-Visible QoE measurement in NR-DC based on the agreements and FFS of the previous meetings. 
Discussion
 QoE configuration in NR-DC 
For s-based QoE configuration, it is the Core Network’s responsibility to select the corresponding NG-RAN connected to the UE. In a DC scenario, MN would be directly connected to the CN and can configure the UE with QoE configuration straightforwardly. 
Based on the agreement made in RAN3#117e meeting:
· MN is responsible to configure the s-based QoE to UE. 
SN will not receive the s-based QoE configuration,  and only MN is responsible to configure the UE with s-based QoE configuration. 
For m-based QoE configuration, in the DC scenarios, MN and SN can can receive the m-based QMC, considering the following circumstances:
a) Both MN and SN receive the same m-based QMC
b) MN receives the m-based QMC while SN is not
c) SN receives the m-based QMC while MN is not
An agreement in this circumstance was already reached:
· For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 
Since MN and SN will not know whether other node received the same QoE configuration, coordination between MN and SN are needed in any case above. Since the MN will always get the QoE configuration received by SN, it is better for MN to make the final decision about whether to configure the QoE configuration to UE, and send the QoE reference to SN.
Proposal 1: For m-based QoE configuration, it is better for MN to send the QoE configuration to UE. 
Proposal 2: If both MN and SN receive the same one m-based QoE configuration (e.g. at least reference ID, slice information are the same), the MN shall decide on the UE selection.
In the last meeting, RAN3 had discussed about the signaling of the QMC coordination between MN and SN, there are two options:
a) UE associated signaling;
b) Non-UE associated signaling;
For case a), it is proposed that the SN should choose the UE when it received the m-based QMC, and use UE associated signaling to notify MN about the QMC configuration, the MN may send the final decision back to SN also use the UE associated signaling. But it will bring signaling overhead over Xn interface.
For case b), it may use the non-UE associated signaling to send the list of UE which SN choose to send the QMC, but for NR-DC, it may be different MN and SN for every UE in the same gNB, so it is complicated to classify the different MN for the gNB which SN is belong to it and send the QMC configuration to different MN.
Proposal 3: For MN and SN coordination, whether to use UE associated signaling or non-UE associated signaling shall be further discussed.

QoE reporting in NR-DC 
Generally speaking, the node configured for QoE measurement will receive the corresponding QoE measurement report. But in RAN overload scenario, the configured node does not have enough resources to provide the UE reporting its QoE report, and another leg may help the situation. Coordination may be needed for the MN and SN to decide which node to receive the QoE reporting, and it is better for MN to command the UE to switch the reporting leg since the it can be send along with the QoE configuration.
Proposal 4: For RAN overload scenario, it is better for MN to command the UE to switch the reporting leg.
In RAN3#117bise meeting, the following agreement has been made:
If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then:
The node that has configured the UE with QoE measurements should indicate the QoE reference to the node that receives the reports and forwards them directly to MCE.
Indication of MCE IP address is FFS
Considering the scenario that the MN configure the UE and send receive the QoE measurement reports, it has two cases:
a) Only the MN received the QoE configuration from OAM;
b) SN received the QoE configuration from OAM;
For case a) the MN should send the QoE reference and MCE IP address to SN, and for case b), only QoE reference to SN is enough.
Proposal 5: If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then indication of MCE IP address is needed if other node didn’t receive the same QMC configuration.
 
 RAN visible QoE configuration in NR-DC 
In R17, RAN visible QoE is configured with separate periodicity, and will not be paused even though the corresponding non RAN visible application layer measurement reporting is paused. RAN visible QoE is configured by the gNB according to the gNB’s requirements, in RAN3#117bise meeting, it has the following agreement:
Proposal 5a: The MN can generate an RVQoE configuration for a UE.
Proposal 5b: The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration
Proposal 6a: The MN can send an RVQoE configuration to the UE.
Since MN and SN will have different requirements for RVQoE, e.g. MN and SN may interest with different RVQoE metrics since they may have different algorithm (different gNB vendor), MN and SN may need to configure the RVQoE in different time with different periodicity, therefore, MN and SN shall generate RVQoE configuration separately according to their own requirements in any time after the encapsulated QoE configuration is configured.
Proposal 6: MN and SN can generate different RVQoE configuration, and MN can’t modify the SN generated RVQoE configuration.

For sending the RVQoE configuration, RAN3 had the following agreement:
The MN can send an RVQoE configuration to the UE.
But for whether SN can send the RVQoE configuration, it still had no agreement. Since RVQoE configuration is for RAN optimization, if MN and SN want to configure the RVQoE configuration at the same time, the RVQoE configuration can be sent by the MN, but if the MN and SN want to configure the RVQoE configuration at different time, the MN and SN can send the RVQoE configuration to UE itself.
Proposal 7: The SN can send an RVQoE configuration to the UE.

In Rel-17, the RVQoE configuration is configured according the available RVQoE metrics send from OAM/AMF, for NR-DC scenario, both the MN and SN need to generate the RVQoE configurations, so the available  RVQoE metrics should be send to the other node during the RVQoE configuration coordination.
Proposal 8: The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics during RVQoE configuration coordination.

 RAN visible QoE reporting in NR-DC 
In RAN3#117bise meeting, it has the following agreement:
Agree to ensure that the RVQoE report is sent to the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report. FFS on how to ensure.
MN and SN should generate the RVQoE configuration itself, and RAN3 had agreed that both MN and SN can receive the RVQoE report. In the RVQoE report, the PDU session information and QoS flow information are included in the report, if the PDU session and QoS flow are related the MN/SN, the RVQoE report will send to MN/SN directly or one node will forward the RVQoE report the associate node.
Proposal 9: PDU session information and QoS flow information included in the RVQoE report can be used to ensure the corresponding RVQoE measurement result sending to the associated node.
Conclusion
Proposal 1: For m-based QoE configuration, it is better for MN to send the QoE configuration to UE. 
Proposal 2: If both MN and SN receive an m-based QoE configuration, the MN should decide on the UE selection
Proposal 3: For MN and SN coordination, whether to use UE associated signaling or non-UE associated signaling shall be further discussed.
Proposal 4: For RAN overload scenario, it is better for MN to command the UE to switch the reporting leg.
Proposal 5: If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then indication of MCE IP address is needed if other node didn’t receive the same QMC configuration.
Proposal 6: MN and SN can generate different RVQoE configuration, and MN can’t modify the SN generated RVQoE configuration.
Proposal 7: The SN can send an RVQoE configuration to the UE.
Proposal 8: The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics during RVQoE configuration coordination.
Proposal 9: PDU session information and QoS flow information included in the RVQoE report can be used to ensure the corresponding RVQoE measurement result sending to the associated node.
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