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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 Signaling based QoE in NR-DC
MN is responsible to configure the s-based QoE to UE.
It does not preclude the discussion on configuration behavior in the SN node
A scenario where MN is NOT in area scope but SN is in area scope was briefly discussed last meeting, where some companies argued that SN should be able to configure the s-based QoE. But we would like to highlight the following text from TS 32.422, which says that AMF will forward to serving gNB (this would be MN in case of MR-DC) only if area criterion is satisfied. 
"If the area criterion is specified and is not satisfied, the AMF shall keep the MDT configuration first and then forward it to the serving gNB only when the area criterion is satisfied."

Hence AMF doesn't send the s-based QoE configuration to MN if PCell doesn't satisfy the area scope. Therefore, there is no benefit of configuring a UE via SN even if PCell doesn't satisfy the area scope check and PSCell satisfies the area scope check. We therefore have Proposal 1 which says SN should not be involved in sending any s-based QoE configuration to the UE.

Observation 1: From TS 32.422 section 4.1.2.17.1, "If the area criterion is specified and is not satisfied, the AMF shall keep the MDT configuration first and then forward it to the serving gNB only when the area criterion is satisfied."
 
Observation 2: AMF doesn't send the s-based QoE configuration to MN if PCell doesn't satisfy the area scope. Therefore, there is no benefit of configuring a UE via SN even if PCell doesn't satisfy the area scope check and PSCell satisfies the area scope check.
 
Proposal 1: SN is not responsible and should not send any s-based QoE configuration to the UE
2.2 Management based QoE in MR-DC
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.

It was argued by some companies in last meeting that an OAM based coordination for m-based QoE in NR-DC might be sufficient and no MN-SN coordination is needed. But it is our view that MN and SN can belong to different operators and might receive independent m-based QoE configurations from their own OAMs (MCEs) and hence an OAM-based coordination to avoid duplicate m-based QoE configurations in NR-DC is harder to achieve; hence MN-SN coordination is needed

Observation 3: MN and SN can belong to different operators and might receive independent m-based QoE configurations from their own OAMs (MCEs) and hence an OAM-based coordination to avoid duplicate m-based QoE configurations in NR-DC is harder to achieve and therefore MN-SN coordination is needed
 
Observation 4: It is our understanding that QoE Reference is a globally unique identifier but it is unique only within a OAM
 
Proposal 2: RAN3 should discuss whether it is possible that MN and SN belonging to two different operators receive two different m-based QoE configurations with the same QoE Reference and how to handle such a scenario if possible
 
Further 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. 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 m-based QoE is received on MN or when m-based QoE is received on SN. We provide our views in Proposal 3 and Proposal 4.

Proposal 3: When m-based QoE is received on MN,
· MN performs UE selection
· MN sends QoE configuration to the UE via SRB1
· MN informs SN that it configured m-based QoE configuration to the UE at least including the QoE Reference.
 
There was an argument last meeting that SN can’t perform UE selection when m-based QoE is received on SN because it is not aware of the UE’s QMC capability, however that is not true as seen from the following text from TS 38.300, 
"In NR-DC, all NR-DC related capabilities are in the NR capability container and are visible to both MN and SN."

We therefore propose SN to perform the UE selection in case m-based QoE is received on SN. In other words, we can agree on the principle that the node receiving the m-based QoE should perform the UE selection.

Observation 5: SN is aware of UE's QMC capability, so it can perform UE selection if m-based QoE is received on SN
 
Proposal 4: When m-based QoE is received on SN,
· SN performs UE selection
· SN sends m-based QoE configuration to MN over XnAP and MN sends QoE configuration over SRB1

2.3 QoE Reporting in NR-DC
WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
We agreed on a WA last meeting that the SN can forward the QoE reports to MCE directly if QoE reports are received by the SN. We propose to confirm this WA and also agree that MN should inform SN about the MCE IP address of s-based QoE and m-based QoE received on MN in case the QoE reports are directly sent over to SN during MN overload

Proposal 5: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly

Proposal 6: MN should inform SN about the MCE IP address(es) of s-based QoE configuration and m-based QoE configurations received on MN in case the QoE reports are to be sent directly to SN during MN overload. It is FFS when this coordination is to be done (e.g., during SN addition or via SN modification) 

 QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. 
RAN3 should discuss and clarify the scenarios for QoE reporting transmitted over SN. Which SRB can be used for QoE reporting in SN depend on RAN2.
FFS on how to control which leg is used for transmission of QoE reports in NR-DC.
FFS on whether QoE reports can be transmitted over MCG and SCG simultaneously, i.e., whether split SRB can be used to transmit QoE reports in NR-DC?

Observation 6: When MN is overloaded, UE can send QoE reports over SCG leg to SN. When SN is overloaded, UE can send QoE reports over MCG leg to MN
 
Observation 7: Using MCG leg when MN is overloaded and SCG leg when SN is overloaded is of no benefit to alleviate overload.
 
Proposal 7: There are no benefits identified to transmit QoE reports over MCG and SCG simultaneously during overload i.e., split SRB for QoE reporting in NR-DC is not needed
 
Proposal 8: The SRB which is setup for QoE reporting (SRB4 or SRB5 if defined by RAN2) can be an implicit indication on which leg (MCG or SCG) is used for transmission of QoE reports in NR-DC. There is no need of an explicit reporting leg indication for QoE reporting

2.4 RAN visible QoE in NR-DC 
WA: MN and SN can generate RVQoE configurations.
MN and SN should coordinate about configuring a dual-connected UE with RVQoE measurements. The details of the coordination are FFS.
WA: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa.
FFS whether a common or independent RVQoE configuration for MN and SN is sent to the UE.
FFS on whether both MN and SN may receive RVQoE reports from UE for NR-DC.
RVQoE configuration is a node-specific configuration that is generated to collect certain RVQoE measurements from UE at a certain periodicity and can be utilized by the gNB for network optimization. In case of NR-DC, it is possible that MN and SN generates 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 8: 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 can’t know the SN generated RVQoE configuration in Option 3. Therefore Option 1 is preferred wherein we can achieve MN-SN coordination is achieved and thereby duplicate RVQoE configurations can be avoided.

Proposal 9: 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.

Proposal 10: SN can convey its interest to collect RVQoE (a list of interested RVQoE metrics, RVQoE reporting periodicity) to MN over XnAP, but MN has the final say in the RVQoE configuration sent to the UE
 
Proposal 11: MN sends a common RVQoE configuration (after combining the MN generated and SN generated RVQoE configuration) to the UE via SRB1

Regarding the reporting of RVQoE measurements in NR-DC, there could be two options:
· Option 1: UE reports RVQoE measurements to only one node (e.g., MN) and optionally indicate the interface information (e.g., PDU session ID, QoS flow ID) in the RVQoE report. The node receiving the RVQoE report (e.g., MN) can further determine whether the received RVQoE report is for MN or SN, and can forward it to the node over which the application is running. 

· Option 2: UE determines the node (and DRB) over which the application is running and routes the RVQoE report to MN and/or SN by itself.

We feel that Option 1 is much simpler and the gNB can route the RVQoE report to the right node as it sees fit.

 Proposal 12: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa
 
Proposal 13: The leg used for reporting RVQoE depends on the SRB established for reporting OAM configured QoE reports

3. Conclusion
s-based QoE configuration in NR-DC
 
Observation 1: From TS 32.422 section 4.1.2.17.1, "If the area criterion is specified and is not satisfied, the AMF shall keep the MDT configuration first and then forward it to the serving gNB only when the area criterion is satisfied."
 
Observation 2: AMF doesn't send the s-based QoE configuration to MN if PCell doesn't satisfy the area scope. Therefore there is no benefit of configuring a UE via SN even if PCell doesn't satisfy the area scope check and PSCell satisfies the area scope check.
 
Proposal 1: SN is not responsible and should not send any s-based QoE configuration to the UE
 
m-based QoE configuration in NR-DC
 
Observation 3: MN and SN can belong to different operators and might receive independent m-based QoE configurations from their own OAMs (MCEs) and hence an OAM-based coordination to avoid duplicate m-based QoE configurations in NR-DC is harder to achieve and needs SA5 input
 
Observation 4: It is our understanding that QoE Reference is a globally unique identifier but it is unique only within a OAM
 
Proposal 2: RAN3 should discuss whether it is possible that MN and SN belonging to two different operators receive two different m-based QoE configurations with the same QoE Reference and how to handle such a scenario if possible
 
Proposal 3: When m-based QoE is received on MN,
· MN performs UE selection
· MN sends QoE configuration to the UE via SRB1
· MN informs SN that it configured m-based QoE configuration to the UE at least including the QoE Reference and measConfigAppLayerID
 

Observation 5: SN is aware of UE's QMC capability, so it can perform UE selection if m-based QoE is received on SN
 
Proposal 4: When m-based QoE is received on SN,
· SN performs UE selection
· SN sends m-based QoE configuration to MN over XnAP and MN sends QoE configuration over SRB1
 
QoE reporting in NR-DC
 
Proposal 5: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly
 
Proposal 6: MN should inform SN about the MCE IP address(es) of s-based QoE configuration and m-based QoE configurations received on MN in case the QoE reports are to be sent directly to SN during MN overload. It is FFS when this coordination is to be done (e.g., during SN addition or via SN modification) 

Observation 6: When MN is overloaded, UE can send QoE reports over SCG leg to SN. When SN is overloaded, UE can send QoE reports over MCG leg to MN
 
Observation 7: Using MCG leg  when MN is overloaded and SCG leg when SN is overloaded is of no benefit to alleviate overload.
 
Proposal 7: There are no benefits identified to transmit QoE reports over MCG and SCG simultaneously during overload i.e., split SRB for QoE reporting in NR-DC is not needed
 
Proposal 8: The SRB which is setup for QoE reporting (SRB4 or SRB5 if RAN2 defines one) can be an implicit indication on which leg (MCG or SCG) is used for transmission of QoE reports in NR-DC. There is no need of an explicit reporting leg indication for QoE reporting
 
RVQoE in NR-DC
 
Observation 8: 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)

Proposal 9: 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.

Proposal 10: SN can convey its interest to collect RVQoE (a list of interested RVQoE metrics, RVQoE reporting periodicity) to MN over XnAP, but MN has the final say in the RVQoE configuration sent to the UE

Proposal 11: MN sends a common RVQoE configuration (after combining the MN generated and SN generated RVQoE configuration) to the UE via SRB1

Proposal 12: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa

Proposal 13: The leg used for reporting RVQoE depends on the SRB established for reporting OAM configured QoE reports
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