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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 NR-DC
RAN3 discussed different coordination mechanisms between MN and SN to avoid duplicately configuring a m-based QoE in NR-DC and agreed on both SN-initiated coordination and MN-initiated coordination as per the agreements below.

SN initiated coordination procedure

If the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure

In case the SN is interested in configuring a UE with an m-based QoE measurement configuration, the MN can decide and notify the SN whether:
- The MN shall send the configuration information to the UE, or
- The SN should send the configuration to the UE directly, or
- The SN should send the configuration information to the UE via the MN (inside a container)

Support the following scenarios for m-based QoE configuration received in the SN:
- The SN wants to configure the UE by using SRB3
- The SN wants to configure the UE, by sending the configuration in a transparent container to the MN, which then sends it to the UE via SRB1

The information used by the SN to express to the MN its interest in configuring a UE with an m-based QoE and RVQoE measurement configuration, shall contain the QoE reference

Discuss which parameters the SN needs to indicate to the MN, to express its interest in configuring a UE with an m-based QoE measurement and the corresponding RVQoE measurement

If the MN is asked by the SN to forward to the MCE the QoE reports pertaining to a measurement configured by the SN, the SN should indicate to the MN the QoE Reference and the MCE IP Address.

MN initiated coordination procedure

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

The MN should inform the SN that a UE is configured with an m-based QoE measurement

When MN configures a UE with m-based QoE, it may indicate to SN: the QoE Reference, the MCE IP address

If the SN is asked by the MN to forward to the MCE the QoE reports pertaining to a measurement configured by the MN, the MN should indicate to the SN the QoE Reference, the MCE IP Address and the RRC ID.

So far, we have only considered the scenario where both MN and SN receives the m-based QoE configuration from OAM. However other scenarios need to be considered, for example:
· Scenario 1: SN has received m-based QoE from OAM but MN has not received m-based QoE configuration from OAM 
· Scenario 2: MN has received m-based QoE configuration from OAM whereas SN has not received m-based QoE from OAM
· Scenario 3: Both MN and SN receives the m-based QoE configuration from OAM, but there is no SRB3 configured when SN initiates coordination with MN

Proposal 1: RAN3 should discuss which of the following scenarios are to be supported (in addition to the baseline where both MN and SN receives m-based QoE configuration from OAM):
· Scenario 1: SN has received m-based QoE from OAM but MN has not received m-based QoE configuration from OAM 
· Scenario 2: MN has received m-based QoE configuration from OAM whereas SN has not received m-based QoE from OAM
· Scenario 3: Both MN and SN receives the m-based QoE configuration from OAM, but there is no SRB3 configured when SN initiates coordination with MN

Proposal 2: If scenario 1 is to be supported (i.e., SN has received m-based QoE from OAM but MN has not received m-based QoE configuration from OAM), the following information needs to be sent from SN to MN in addition to the already agreed QoE Reference and MCE IP address:
· QoE configuration container
· Service type indication
· Available RVQoE metrics

Proposal 3: If scenario 2 is to be supported (i.e., MN has received m-based QoE from OAM but SN has not received m-based QoE configuration from OAM) and MN decides that SN will configure the m-based QoE to the UE via SRB3, the following information should be sent from MN to SN in addition to the already agreed QoE Reference, MCE IP address and measConfigAppLayerID:
· QoE configuration container
· Service type indication
· Available RVQoE metrics

Proposal 4: If scenario 3 is to be supported, SN should inform MN whether SRB3 is configured at the UE during SN-initiated coordination (i.e., when SN checks with MN on who should configure the m-based QoE to the UE and how)

In scenarios 1 and 2, there was also an open point on which node should check the area scope and slice scope. In our understanding, the node that receives the QoE configuration from OAM should perform the area scope and slice scope check. This means that the SN (if it receives a m-based QoE configuration from OAM) should check the area scope and slice scope, select the UE(s) for m-based QoE before checking with MN (i.e., SN initiated coordination).

Proposal 5: The node that receives the m-based QoE configuration from OAM should perform the area scope and slice scope check, select the UEs for m-based QoE before coordinating with the other node to decide which node will send the QoE configuration to the UE and how to send.

2.2 QoE/RVQoE reporting in NR-DC
The network can explicitly instruct a UE in NR-DC to switch the reporting leg
The leg switching command can be sent to the UE by the node that configured that specific QoE configuration
The node that currently receives the QoE reports via the Uu can send a request to the peer node, asking that the QoE reporting leg is switched to the peer node.
The leg switch for QoE reporting needs to be approved by both nodes serving the UE.
As the baseline, QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over the same leg.   
WA: QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs.  
Consider the QoE measurement reporting for NR-DC in following scenarios:
 - RAN overload scenario.
- SCG failure scenario.
- SN release scenario.

In case of RAN overload, we are OK to allow the flexibility to report some encapsulated QoE configurations to MN via SRB4 and report some encapsulated QoE configurations to SN via SRB5 at the same time for load balancing purposes.

Observation 1: In case of RAN overload, it might be useful to allow the flexibility to report some encapsulated QoE configurations to MN via SRB4 and some to SN via SRB5 at the same time for load balancing purposes

Proposal 6: Reporting leg switch can be per encapsulated QoE configurations i.e., some encapsulated QoE configurations can be reported to MN via SRB4 while some encapsulated QoE configurations can be reported to SN via SRB5 at the same time.
There is a use case where it might make sense to report different RVQoE reports via different legs (some via SRB4 and some via SRB5) if we figure out that different nodes provide the bearers for the application. This can help avoid forwarding over Xn thereby saving latency. Considering this was discussed and the latency requirement was not confirmed, it is proposed to confirm the requirement first.
Proposal 7: RAN3 should discuss whether there is a need of a mechanism to report different RVQoE reports over different legs (over SRB4 and SRB5) simultaneously to avoid incurring the Xn signaling latency to route the RVQoE reports to the intended node.
Proposal 8: If the latency requirement in Proposal 7 is confirmed, QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs. Else QoE reports and RVQoE reports pertaining to the same QoE reference are always sent over the same leg


2.3 RVQoE configuration in NR-DC 

RAN3 has made the following agreements:

The MN can generate an RVQoE configuration for a UE

The MN can send an RVQoE configuration to the UE

The SN can generate an RVQoE configuration for a UE.

SN can send an RVQoE configuration to the UE

For UEs in NR-DC, the node that configured the UE with a QoE measurement configuration can generate the corresponding RVQoE measurement configuration. 

The node that has initially configured a UE in NR-DC with an RVQoE configuration can modify and release the RVQoE configuration as long as this node serves the UE.

The SN can send an RVQoE configuration directly to UE via SRB3 or in a transparent container to the MN, which then sends it to the UE via SRB1.


FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration. 

In our understanding, a UE in NR-DC should be configured with only one RVQoE configuration per QoE Reference. It doesn’t make sense (would be duplicate) if MN and SN tries to send two different RVQoE configurations for the same QoE Reference and then MN and SN coordinate later to “fix” this. We therefore have the following proposal:

Proposal 9: A UE in NR-DC should be configured with only one RVQoE configuration per QoE Reference


Discuss coordination about RVQoE configuration between MN and SN in NR-DC

To determine which node(s) provide the bearers carrying an application session, a node can configure RVQoE measurements at a UE in NR-DC:
· For the first RVQoE configuration, it is blindly configured by MN or SN.
· From the PDU session ID and QFI in the first RVQoE report this node determines which node(s) provide the bearer(s) associated to the corresponding application session.
· After the node determines which node(s) carry the session including bearer type change, the RVQoE configuration may be modified.

Based on the above agreement, no coordination is needed during the “first” RVQoE configuration because we don’t know a priori which node carries the session. For simplicity, we can assume that the RVQoE is initially configured by the same node that configures the QoE measurements. But if we determine that the other node (different from the “node that initially configured the RVQoE”) provides the bearers that carries the application session, the other node can coordinate and show its interest to configure RVQoE to the “node that initially configured UE” and the RVQoE configuration can be modified. 

Proposal 10: RVQoE is initially configured by the same node that configures the QoE measurements and no coordination is needed during the “first” RVQoE configuration because we don’t know a priori which node carries the session

Proposal 11: If we determine that the other node (different from the “node that initially configured the RVQoE”) provides the bearers that carries the application session, the other node can coordinate and show its interest to configure RVQoE to the “node that initially configured UE” and the RVQoE configuration can be modified.

Regarding whether to use RRC Transfer procedure or use a different Xn message to transfer the RVQoE report between MN and SN, it is proposed to wait for RAN2 discussion on whether to always use MeasurementReportAppLayer for QoE reporting or whether ULInformationTransferMRDC can also be used

Proposal 12: RAN3 should wait for RAN2 decision on whether to always use MeasurementReportAppLayer for QoE reporting or whether ULInformationTransferMRDC can also be used before deciding whether to use RRC Transfer procedure or use a different Xn message to transfer the RVQoE report between MN and SN

3. Conclusion

m-based QoE in NR-DC

Proposal 1: RAN3 should discuss which of the following scenarios are to be supported (in addition to the baseline where both MN and SN receives m-based QoE configuration from OAM):
· Scenario 1: SN has received m-based QoE from OAM but MN has not received m-based QoE configuration from OAM 
· Scenario 2: MN has received m-based QoE configuration from OAM whereas SN has not received m-based QoE from OAM
· Scenario 3: Both MN and SN receives the m-based QoE configuration from OAM, but there is no SRB3 configured when SN initiates coordination with MN

Proposal 2: If scenario 1 is to be supported (i.e., SN has received m-based QoE from OAM but MN has not received m-based QoE configuration from OAM), the following information needs to be sent from SN to MN in addition to the already agreed QoE Reference and MCE IP address:
· QoE configuration container
· Service type indication
· Available RVQoE metrics

Proposal 3: If scenario 2 is to be supported (i.e., MN has received m-based QoE from OAM but SN has not received m-based QoE configuration from OAM) and MN decides that SN will configure the m-based QoE to the UE via SRB3, the following information should be sent from MN to SN in addition to the already agreed QoE Reference, MCE IP address and measConfigAppLayerID:
· QoE configuration container
· Service type indication
· Available RVQoE metrics

Proposal 4: If scenario 3 is to be supported, SN should inform MN whether SRB3 is configured at the UE during SN-initiated coordination (i.e., when SN checks with MN on who should configure the m-based QoE to the UE and how)

Proposal 5: The node that receives the m-based QoE configuration from OAM should perform the area scope and slice scope check, select the UEs for m-based QoE before coordinating with the other node to decide which node will send the QoE configuration to the UE and how to send.

QoE/RVQoE reporting in NR-DC

Observation 1: For load balancing purposes, it might be useful to allow the flexibility to report some encapsulated QoE configurations to MN via SRB4 and some to SN via SRB5 at the same time.

Proposal 6: Reporting leg switch can be per encapsulated QoE configurations i.e., some encapsulated QoE configurations can be reported to MN via SRB4 while some encapsulated QoE configurations can be reported to SN via SRB5 at the same time.

Proposal 7: RAN3 should discuss whether there is a need of a mechanism to report different RVQoE reports over different legs (over SRB4 and SRB5) simultaneously to avoid incurring the Xn signaling latency to route the RVQoE reports to the intended node.
Proposal 8: If the latency requirement in Proposal 7 is confirmed, QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs. Else QoE reports and RVQoE reports pertaining to the same QoE reference are always sent over the same leg

RVQoE configuration in NR-DC

Proposal 9: A UE in NR-DC should be configured with only one RVQoE configuration per QoE Reference

Proposal 10: RVQoE is initially configured by the same node that configures the QoE measurements and no coordination is needed during the “first” RVQoE configuration because we don’t know a priori which node carries the session

Proposal 11: If we determine that the other node (different from the “node that initially configured the RVQoE”) provides the bearers that carries the application session, the other node can coordinate and show its interest to configure RVQoE to the “node that initially configured UE” and the RVQoE configuration can be modified.

Proposal 12: RAN3 should wait for RAN2 decision on whether MeasurementReportAppLayer is always used for QoE reporting or whether ULInformationTransferMRDC can also be used before deciding whether to use RRC Transfer procedure or use a different Xn message to transfer the RVQoE report between MN and SN
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