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1. Introduction 
In this paper, we continue the discussion on how to support QoE measurement configuration, collection and reporting in NR-DC based on agreements and open issues last meeting.

2. Discussion
2.1 Management based QoE in MR-DC
For m-based QoE configuration in NR-DC, coordination between MN and SN is needed. 

The coordination between the MN and the SN should support at least the following (details to be further discussed):
 - Coordination for configuring the UE
 - Coordination for establishing the SRB for receiving QoE/RVQoE reports
 - Indication about switching the reporting leg
 - FFS on whether initiation by either the MN or the SN for m-based QoE, by the MN for s-based QoE.

It was agreed that some kind of coordination is needed between MN and SN to ensure that duplicate m-based QoE configuration is not configured at the UE. However, it was also not clear which node (MN or SN) should perform the UE selection and which node should send the QoE configuration to the UE when i) m-based QoE is received on MN or ii) when m-based QoE is received on SN or iii) when m-based QoE is received on both MN and SN. 

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.
Proposal 1: If the m-based QoE configuration is received by the MN, RAN3 should clarify why a MN might ask SN to send the m-based QoE configuration to the UE

FFS whether SN should “notify” the MN about an m-based QoE configuration received. FFS on the content of the notification
FFS whether it is UE associated or non-UE associated signalling or by OAM configuration
FFS whether the MN should notify the SN whether or not the UE is configured for m-based QMC.


Proposal 2: When m-based QoE is received on MN,
· MN performs UE selection
· For each selected UE, MN sends m-based QoE configuration to the UE via SRB1
· FFS whether MN can ask SN to send this m-based QoE configuration to the UE via SRB3 (related to Proposal 1)
· MN should notify SN that it has configured this UE with m-based QoE

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.

Proposal 3: When m-based QoE is received on SN,
· SN performs UE selection
· For each selected UE, SN can send the m-based QoE configuration either via SRB1 or SRB3.
· SN should notify MN that it has configured this UE with m-based QoE

2.2 QoE Reporting in NR-DC

In NR-DC, the UE switches the reporting leg for QoE based on indication from network. FFS on implicit or explicit way

RAN3 should discuss which node can command the UE to switch the reporting leg

If QoE reports are received by the SN, the SN can forward the QoE reports to MCE directly
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 it directly to MCE). Indication of MCE IP address is FFS

Proposal 4: In NR-DC, the UE can switch the reporting leg for QoE based on implicit indication (e.g., bearer type change) from network. Send LS to RAN2 to confirm
 
Proposal 5: MN can instruct the UE to switch the reporting leg via SCG to SN 
 
Proposal 6: SN can instruct the UE to switch the reporting leg via MCG to MN 
 
Proposal 7: 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 MCE IP address to the node that receives the reports

2.3 RAN visible QoE in NR-DC 
· The MN can generate an RVQoE configuration for a UE
· The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration
· The MN can send an RVQoE configuration to the UE
· FFS whether the SN can send an RVQoE configuration to the UE
· FFS whether the node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.

In case of NR-DC, we already agreed that MN and SN can generate their own RVQoE configuration, but this needs to be coordinated to avoid duplicate RVQoE configuration at the UE. Also, if MN and SN uses their own measConfigAppLayerID without coordination, this could lead to overwriting of each other’s RVQoE configuration.
Observation 1: If MN and SN generate their own RVQoE configuration without any coordination, this might lead to duplicate RVQoE configurations at the UE and overwriting of each other’s RVQoE configurations (e.g., if same measConfigAppLayerID is used by MN and SN)

To achieve MN-SN coordination for RVQoE, MN can forward the list of available RVQoE metrics received from OAM or AMF to SN over XnAP during SN addition or SN modification. With this knowledge, there are three options:
· Option 1: SN can send SN generated RVQoE configuration to MN over XnAP and MN sends QoE configuration over SRB1
· Option 2: SN can send SN generated RVQoE configuration as a container to MN and MN sends the container over SRB1 
· Option 3: SN can send SN generated RVQoE configuration over SRB3 

In Option 2, MN might not know the SN generated RVQoE configuration as it is sent over a container (which MN might not be able to decode). MN might not know the SN generated RVQoE configuration in Option 3 if it’s not informed to MN. Therefore Option 1 is preferred wherein we can achieve MN-SN coordination is achieved and thereby duplicate RVQoE configurations can be avoided.

Proposal 8: To achieve MN-SN coordination for RVQoE, the node that received the QoE configuration from the AMF/OAM can send the list of available RVQoE metrics to the other node.
· MN can forward the list of available RVQoE metrics to SN if m-based QoE is received at MN from OAM or s-based QoE is received from AMF
· SN can forward the list of available RVQoE metrics received to MN if case m-based QoE is received at SN

Proposal 9: The node which configures legacy QoE measurement configuration should also configure RVQoE to the UE.

Proposal 10: Only one node (either MN or SN) is allowed to send a certain RVQoE configuration to UE
· MN sends a common RVQoE configuration to the UE via SRB1, or,
· SN sends a common RVQoE configuration to the UE via SRB3

Proposal 11: MN can modify the SN generated RVQoE configuration e.g, SN can convey its interest to collect RVQoE (a list of interested RVQoE metrics, RVQoE reporting periodicity) to MN over XnAP and MN then generates a common RVQoE configuration

[bookmark: _Hlk118336812]Discuss how to enable that the node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration

With respect to configuring the UE with RVQoE measurements, it was proposed to discuss how to address the fact that it is unknown in advance which of the two nodes carries the application session. It was further proposed to discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.

Proposal 12: There is no need to ensure that the MN and SN knows which bearer(s) the application is using prior to configuring RVQoE at the UE. This will be known at the nodes once the RVQoE report is sent along with the PDU session ID and QoS flow ID.

Proposal 13: RVQoE configuration modification can be done to ensure that the node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration
 
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.

Proposal 14: UE reports PDU session ID and QoS flow ID in RVQoE report. That can ensure that the RVQoE report is routed to the appropriate node(s) i.e., the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report

3. Conclusion
Proposal 1: If the m-based QoE configuration is received by the MN, RAN3 should clarify why a MN might ask SN to send the m-based QoE configuration to the UE

Proposal 2: When m-based QoE is received on MN,
· MN performs UE selection
· For each selected UE, MN sends m-based QoE configuration to the UE via SRB1
· FFS whether MN can ask SN to send this m-based QoE configuration to the UE via SRB3 (related to Proposal 1)
· MN should notify SN that it has configured this UE with m-based QoE

Proposal 3: When m-based QoE is received on SN,
· SN performs UE selection
· For each selected UE, SN can send the m-based QoE configuration either via SRB1 or SRB3.
· SN should notify MN that it has configured this UE with m-based QoE

Proposal 4: In NR-DC, the UE can switch the reporting leg for QoE based on implicit indication (e.g., bearer type change) from network. Send LS to RAN2 to confirm

Proposal 5: MN can instruct the UE to switch the reporting leg via SCG to SN 

Proposal 6: SN can instruct the UE to switch the reporting leg via MCG to MN 
Proposal 7: 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 MCE IP address to the node that receives the reports

Proposal 8: To achieve MN-SN coordination for RVQoE, the node that received the QoE configuration from the AMF/OAM can send the list of available RVQoE metrics to the other node.
· MN can forward the list of available RVQoE metrics to SN if m-based QoE is received at MN from OAM or s-based QoE is received from AMF
· SN can forward the list of available RVQoE metrics received to MN if case m-based QoE is received at SN

Proposal 9: The node which configures legacy QoE measurement configuration should also configure RVQoE to the UE.

Proposal 10: Only one node (either MN or SN) is allowed to send a certain RVQoE configuration to UE
· MN sends a common RVQoE configuration to the UE via SRB1, or,
· SN sends a common RVQoE configuration to the UE via SRB3

Proposal 11: MN can modify the SN generated RVQoE configuration e.g, SN can convey its interest to collect RVQoE (a list of interested RVQoE metrics, RVQoE reporting periodicity) to MN over XnAP and MN then generates a common RVQoE configuration

Proposal 12: There is no need to ensure that the MN and SN knows which bearer(s) the application is using prior to configuring RVQoE at the UE. This will be known at the nodes once the RVQoE report is sent along with the PDU session ID and QoS flow ID.

Proposal 13: RVQoE configuration modification can be done to ensure that the node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration

Proposal 14: UE reports PDU session ID and QoS flow ID in RVQoE report. That can ensure that the RVQoE report is routed to the appropriate node(s) i.e., the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report
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