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Discussion and decision
1 Introduction
Referring to the WID [1], first discussions on “Support of QoE measurements for NR-DC” took place in RAN2#119bis-e meeting with the following outcome:
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In view of above outcome, we discuss in this contribution the following aspects with regards to the support of QoE measurements for NR-DC:

1. Maximum number of simultaneous application layer measurement configurations in NR-DC
2. Scheduling priority of SRB for transmitting MeasurementReportAppLayer message on SN leg

3. SRB to use for QoE/RVQoE reporting on SN leg

2 Discussion
2.1 RAN3 status
RAN3 had first discussions on QoE support in NR-DC at their RAN3#117-e meeting (Aug 2022). Below their agreements and open issues are listed in accordance with the WI status report [2].
	· Support QoE for NR-DC

- MN is responsible to configure the s-based QoE to UE. 

- For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 

- 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.

- QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. Send LS to RAN2.

- WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.

- 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.

- 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.

Remaining open issues:

- 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?

- 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. 


Discussions continued at RAN3#117bis-e meeting (Oct 2022). Below their agreements and open issues are listed in accordance with RAN3 chair notes [3].
	In DC, the UE switches the reporting leg 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.

Turn into an agreement the WA stating that, if QoE reports are received by the SN, the SN can forward the QoE reports to MCE directly.

Reporting of QoE

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.

Configuration of RVQoE

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.

Reporting of RVQoE

The MN can receive RVQoE reports directly from the UE.

The SN can receive RVQoE reports directly from the UE.

Turn the following WA into an agreement: “UE can send RVQoE report to the MN, the MN then forward the RVQoE report to the SN if needed, and vice versa”.

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. 

MN-SN coordination procedure

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.




2.2 Maximum number of simultaneous application layer measurement configurations in NR-DC
In Rel-17 the maximum number of simultaneous application layer measurements which a QMC-capable UE can be configured with has been specified to 16. Referring to the RAN3 status of discussion a QMC-capable UE in NR-DC may be configured by MN only or by both MN and SN for application layer measurements. In the latter case there will be coordination between MN and SN needed, but the question arises whether the maximum number of simultaneous application layer measurement configurations may then be doubled, i.e. 16 for each leg. On this question we think that from UE point of view the additional complexity to support QoE measurements in NR-DC should be minimized. Therefore, we prefer to keep the maximum number of 16.
Proposal 1: RAN2 to agree to keep the maximum number of simultaneous application layer measurement configurations of 16 in NR-DC.
2.3 Scheduling priority of SRB for transmitting MeasurementReportAppLayer message on SN leg
In Rel-17 the MeasurementReportAppLayer message is sent on SRB4 on MN leg only. SRB4 has been agreed by RAN2 as low-priority SRB, i.e. its scheduling priority is lower than SRB1 and SRB2 on MN leg. Referring to the RAN3 status of discussion the MeasurementReportAppLayer message can be sent either to MN or SN and it’s FFS whether it can be sent to both MN/SN simultaneously. Irrespective of the question which SRB to use for QoE/RVQoE reporting on SN leg, RAN2 needs to discuss and decide on the scheduling priority of SRB for transmitting MeasurementReportAppLayer message on SN leg. 

On this issue we think that the Rel-17 agreement can be adopted in Rel-18 for SN leg as well. That means the SRB for transmitting MeasurementReportAppLayer message on SN leg is a low-priority SRB, i.e. lower than any other SRB(s) which are configured on SN leg. We don’t see any compelling reasons why the transmission of MeasurementReportAppLayer message on SN leg should have higher priority than on MN leg.
Proposal 2: RAN2 to agree on the priority of SRB for transmitting MeasurementReportAppLayer message on SN leg as low-priority SRB, i.e. lower than any other SRB(s) which are configured on SN leg.
2.4 SRB to use for QoE/RVQoE reporting on SN leg
Figure 1 below illustrates the UL SRB configuration options for NR-DC in accordance with Rel-17 specifications. On SN leg the UE may be configured with either:
a. Both SRB3 and split SRB1

b. Split SRB1 only

c. SRB3 only

In general, SRB3 is configured to perform procedures where the MN is not involved, i.e. where no coordination with the MN is required. An example for such procedure is the RRM measurement configuration and reporting associated with the SN. The decision to establish SRB3 is taken by the SN. Split SRB1 is configured by the MN and is used to transfer RRC messages between MN and UE. Furthermore, it is used to improve signalling robustness. In DL the selection of transmission path is left to network implementation. For UL the UE is configured via MN RRC signalling whether to use the MN leg or duplicate the transmission on both MN and SN.
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Figure 1: UL SRB configuration options for NR-DC in Rel-17

On the question now which SRB to use for QoE/RVQoE reporting on SN leg we identified the following options:
A. Option 1: split SRB1 and/or SRB3
B. Option 2: split SRB4
C. Option 3: SN-terminated SRB4
On Option 1: 
Split SRB1 is a high-priority SRB and acc. to TS 37.340, clause 7.5 the default priority of SRB3 and split SRB1 are the same.
SRB3 is of higher scheduling priority than all DRBs. The default scheduling priorities of split SRB1 and SRB3 are the same.

In view of above we don’t see any compelling reasons why the transmission of MeasurementReportAppLayer message on SN leg should have higher priority than on MN leg. Furthermore, if Proposal 2 is agreed then this option can be ruled out for the further discussion.
On Option 2: 
Acc. to this option the UE is allowed to send the MeasurementReportAppLayer message either to MN directly or using the SN leg of split SRB4. We identified two scenarios where the use of a split SRB4 for transmitting MeasurementReportAppLayer message may be useful:
1. MCG failure: While the MN is not available, the MeasurementReportAppLayer message can be transmitted using the SN leg of split SRB4.
2. Different support of UL RRC segmentation across the DC legs: it may happen that UL RRC segmentation may be differently supported across the DC legs, e.g. MN may not support segmentation but SN does or vice versa. This case may happen if the network is deployed with multi-vendor RAN nodes. And acc. to the specified application layer measurement reporting procedure in Rel-17 the UE has to discard the MeasurementReportAppLayer message if the size of the message is larger than 9000 bytes and UL RRC segmentation has not been enabled by the concerned RAN node. In order to avoid unnecessary UE processing and discard of RRC messages we think that it might be useful when the UE can decide on which DC leg to transmit the MeasurementReportAppLayer message depending on the size of the message and support of UL RRC segmentation.
On Option 3: 

Acc. to the latest RAN3 agreements i) the SN can forward the QoE reports to MCE directly if QoE reports are received by the SN; and ii) the SN can receive RVQoE reports directly from the UE. These scenarios can be supported only if an SN-terminated SRB is configured. We don’t see any compelling reason to introduce a new SRB as an SN-terminated SRB. Instead, SRB4 can be used for it. Furthermore, with SRB4 it is ensured that the transmission of the MeasurementReportAppLayer message has lower priority than any other SRB(s) which are configured on SN leg.
In view of above discussion, we think that Option 2 and Option 3 should be supported for QoE/RVQoE measurement reporting on SN leg.
Proposal 3: RAN2 to agree on supporting split SRB4 or SN-terminated SRB4 for QoE/RVQoE measurement reporting on SN leg.
3 Conclusion

In this contribution we have discussed RAN2 aspects to consider for supporting QoE in NR-DC and made the following proposals:
Proposal 1: RAN2 to agree to keep the maximum number of simultaneous application layer measurement configurations of 16 in NR-DC.

Proposal 2: RAN2 to agree on the priority of SRB for transmitting MeasurementReportAppLayer message on SN leg as low-priority SRB, i.e. lower than any other SRB(s) which are configured on SN leg.

Proposal 3: RAN2 to agree on supporting split SRB4 or SN-terminated SRB4 for QoE/RVQoE measurement reporting on SN leg.
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