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Introduction
According to the WID [1], Rel-18 should consider how QoE can be supported in NR-DC scenarios based on the following objective:
	· 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.




In light of this, RAN3 has started discussions relating to this topic and has reached the following agreements in RAN3 117e:
	RAN3 #117e Agreements on QoE support in 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.



Moreover, RAN3 has sent a LS [2] to inform RAN2 about the following agreement:
· QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session.

Based on these, we think RAN2 should discuss the following:
· What is the radio bearer architecture to support QoE reporting in NR-DC ?
· How does the UE know when it should report QoE to MN or SN ?
This contribution aims to present some of our views on these questions.
Discussions
Radio Bearer Architecture for QoE Reporting in NR-DC
In Rel-17, a new radio bearer (SRB4) has been introduced to support QoE reporting. To support QoE reporting to SN for UEs in dual-connectivity, we think it is simplest to have a “split SRB4” architecture, where the PDCP of SRB4 is associated to two RLC entities corresponding to MCG and SCG respectively. This is illustrated in Figure 1:
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Figure 1 An illustration of Split SRB4 to support QoE reporting in NR-DC

With such split SRB4 architecture, when an application layer measurement message is generated and submitted to PDCP, the PDCP can submit the corresponding PDCP PDU to either RLC depending on whether the UE intends to report QoE on MN or SN.
According to Rel-17 specifications, we have the following description about split SRB in TS 38.331:
	Split SRB is supported for all the MR-DC options in both SRB1 and SRB2 (split SRB is not supported for SRB0 and SRB3).



Although it does not explicitly say whether split SRB4 can be supported currently in Rel-17, we presumed it is not supported at least in Rel-17 when SRB4 is introduced. Therefore, as a starting point we think RAN2 should first conform that split SRB4 can be supported in Rel-18 to facilitate QoE reporting in NR-DC.
Proposal 1: Split SRB4 should be supported in Rel-18 for QoE reporting in NR-DC.

Change of QoE Reporting Leg
Based on RAN3 agreement, it is clear that a UE may switch the QoE reporting leg between MN and SN. From RAN2 perspective, one key issue is how the UE can know which reporting leg it should use for QoE reporting.
When application layer measurement reporting is first configured on a split SRB4, we think the network can indicate which cell group the UE should use to report the QoE. This could be a new parameter in application layer measurement configuration message (i.e. AppLayerMeasConfig). The UE may treat the indicated cell group as the “default” reporting leg. 
Proposal 2: The network can pre-configure the default cell group where the UE should report QoE in the application layer measurement configuration message.

Under certain situations, the UE may report some (or parts) of the QoE reports via cell group other than the default reporting leg. More specifically, we think the UE may switch the cell group for QoE reporting based on the following:
1. Explicit or implicit indication from the network
The network (either MN or SN) may send an explicit indication to the UE and instruct QoE reporting leg switching, or pointing which reporting leg the UE should use to report QoE. Alternatively, we could reuse the QoE reporting pause/resume command from Rel-17 to implicitly indicate leg switching. In particular, when a pause indication is received from MN or SN, the UE may pause reporting on the original leg and autonomously switch to another leg to continue QoE reporting.

2. RRC-Segmentation of QoE Report
One primary use case of split bearer is to offload some data transmission to different legs when the data volume exceeds a threshold. With QoE reporting defined in Rel-17, the RRC message for application layer measurement report may be segmented into multiple segments when it is over-sized, if RRC-segmentation is enabled for QoE. In such cases, it is beneficial if we can allow the UE to report these segments to either legs, Thus, the UE may be able to process these QoE report segments in parallel across both MCG and SCG, in order to speed up the delivery of the whole QoE report message.
From our perspectives, RAN2 should explore these directions to enable more efficient QoE operations based on NR-DC.


Proposal 3: RAN2 can consider the following directions for QoE reporting leg switching in NR-DC:
· The UE may change QoE reporting leg based on explicit or implicit indication from the network
· The UE may use either QoE reporting leg to send application layer measurement report segments, if the application layer measurement report is segmented.

Conclusions
In this contribution, we have provided our views on QoE support in NR-DC. The following proposals are drawn:
Proposal 1: Split SRB4 should be supported in Rel-18 for QoE reporting in NR-DC.
Proposal 2: The network can pre-configure the default cell group where the UE should report QoE in the application layer measurement configuration message.
Proposal 3: RAN2 can consider the following directions for QoE reporting leg switching in NR-DC:
· The UE may change QoE reporting leg based on explicit or implicit indication from the network
· The UE may use either QoE reporting leg to send application layer measurement report segments, if the application layer measurement report is segmented.
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