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Introduction
This paper aims to provide some our views on the WI objective relating to QoE in NR-DC [1]. We discuss the following:
· The issues relating to reporting of SN-associated QoE reports via SRB4, and
· Switching of reporting SRB
Discussions
Forwarding of SN-Associated QoE Report by MN
During RAN2 #121bis-e, we have discussed whether the UE can send SN-associated QoE reports to the MN when SRB5 is not configured. The following agreement is reached:
	9: For NR-DC, if SRB5 is not configured (FFS on the SCG deactivation case), UE can transmit the SN-associated QoE reports via SRB4. FFS whether there are some ambiguities how MN knows where to forward this. 




In our understanding, we have the highlighted FFS part in the agreement because it is questionable whether the QoE report should be forwarded to the MCE directly, or whether it should be forwarded to the SN. Based on the latest progress in RAN3, it seems MN and SN can coordinate to make sure the MN (or SN) knows how to deliver the QoE reports to the MCE properly. In addition, the MN can also forward the RVQoE report to the SN when SRB5 is not configured. Some of the agreements made in RAN3#119bis-e are shown below:
	When SN indicates its interest in configuring m-based QoE a measurement to a UE:
The SN can indicate to the MN that the reports are to be sent via the SRB5. 
The SN can request the use of the SRB4 for reporting, which the MN can confirm or reject. FFS whether the indication is explicit or implicit. 
…
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.
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.
… 
If the SRB5 is not configured, the RVQoE reports can be sent on the SRB4 from the UE via the MN to the SN.




Thus, at least for m-based QoE measurements, we think there is no ambiguity for the MN. The MN should be able to forward the SN-associated QoE reports correctly as long as MN and SN are properly coordinated.
Proposal 1: Based on the latest RAN3 agreements, RAN2 can assume that MN knows where the forward the SN-associated QoE reports, as long as MN and SN are coordinated. 

RAN3 has also agreed that the MN is able to forward at least the SN-associated RV QoE reports to the SN, and a question for RAN2 is, in which message the SN-associated RVQoE report should be transmitted? In our view, we already have a procedure based on ULInformationTransferMRDC that can be used to transfer MR-DC dedicated information from the UE to the network. The information such as RRC Measurement Report, UE Assistance Information, and Failure Information can be included as transparent containers in the ULInformationTransferMRDC message. Currently, the ULInformationTransferMRDC message is sent on either SRB1 or SRB3, depending on whether the UE intends to transfer MCG Failure Information. Therefore, when the UE intends to provide SN-associated QoE measurements via SRB4, the ULInformationTransferMRDC message can be extended by allowing it to carry application layer measurement information for SN. Moreover, when the UE intends to transfer application layer measurement information with ULInformationTransferMRDC message, such message should be transmitted over SRB4 (which is a MCG bearer). At the network side, there is no ambiguity as the MN will naturally forward the transparent containers of ULInformationTransferMRDC message to the SN. 
Proposal 2: The ULInformationTransferMRDC message can be extended to support reporting of at least the SN-associated RVQoE reports via SRB4.

Switching of Reporting SRB
We have made the following agreements relating to reporting leg switching in RAN2 #121bis-e.
	14: As a baseline, Rel-17 pause/resume procedure is reused to pause/resume reporting of one or multiple QoE measurement configurations in a UE for NR-DC. Details are FFS, e.g. whether paused QoE reports can be reported to SN (if SN is not overload).
…
5: There is no feedback from AS to AL in case reporting SRB is changed. This means that an ongoing application layer measurement session in APP layer is not affected when the reporting SRB is changed. The reporting SRB can also be changed even if the application session (from AS layer point of view) is ongoing.
…
4: For SRB switching in NR-DC scenario, FFS on the explicit indication and implicit indication, e.g. signaling impacts, details on UE/NW behaviours.




Similarly, RAN3 has concluded on the following:
	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.
…
Consider the QoE measurement reporting for NR-DC in following scenarios:
SCG failure scenario.
SN release scenario.
RAN overload scenario. 
QMC continuity during mobility in NR-DC should be discussed after the baseline solution for QMC in NR-DC is in place.




From our perspective, “switching” of the reporting leg for an application layer measurement configuration requires two actions at the UE:
1. Pause QoE reporting on the SRB that is currently used by the UE for this application layer measurement configuration.
2. Start QoE reporting on another SRB that is currently not used by the UE for this application layer measurement configuration.
In other words, SRB switching is more like an extension of “pause”. The only difference is whether the UE should continue the QoE reporting on another SRB when it is paused. The “Pause” of QoE reporting was introduced in Rel-17 to handle RAN overload situations, and we think this is also one of the main motivations of leg switching. For instance, the UE can be instructed to switch to SCG leg for QoE reporting when the MN is overloaded. Thus, depending on whether only one gNB is overloaded or both gNBs are overloaded, the network is able to decide if the UE should pause QoE reporting entirely (as in Rel-17), or it can continue to report QoE using another SRB. In light of this, we think the field of pauseReporting in the IE of AppLayerMeasConfig can be modified to extend its functionality. More specifically, the gNB can use pauseReporting to instruct the UE to either pause QoE reporting entirely like in Rel-17, or it should continue the reporting using another SRB (i.e. switching).
According to Rel-17 specifications, the UE should continue to report RVQoE when the QoE reporting is paused (since RVQoE may still be useful for the RAN to handle the overload scenarios). Therefore, if the UE is asked to pause QoE reporting on one SRB and switch it to another SRB, there may be some ambiguities about where the UE should report the RVQoE. In one option, the UE can always report RVQoE on the SRB associating to the node the configures this application layer measurement configuration (i.e. RVQoE is not affected by switching). In another option, the RVQoE will be switched together with encapsulated QoE reporting. We think both options are possible based on the following RAN3 agreements:
	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.  




Therefore, RAN2 can further discuss how RVQoE can be handled after RAN3 conforms the working assumption where encapsulated QoE and RVQoE can be reported over different cell groups.
Proposal 3: The functionality of pauseReporting in AppLayerMeasConfig can be extended to support the indication of reporting leg switching. The UE can be instructed to either pause reporting of encapsulated QoE entirely (as in Rel-17), or to switch the path for reporting of encapsulated QoE. FFS how RVQoE should be handled upon reporting SRB switching.

On the other hand, apart from the explicit indication from the network for SRB switching, we think the UE should also be able to switch the SRB when certain conditions are met. In particular, for QoE reporting configured on SRB5, if all serving cells in SCG are deactivated, the UE may switch the reporting leg to SRB4 autonomously in order to continue the QoE reporting.
Proposal 4: The UE may switch QoE reporting path from SCG to MCG when there is no active cells the SCG.

Conclusions
In this contribution, we have discussed some of our opinions about QoE reporting in NR-DC scenarios, and proposed the following:
Proposal 1: Based on the latest RAN3 agreements, RAN2 can assume that MN knows where the forward the SN-associated QoE reports, as long as MN and SN are coordinated. 
Proposal 2: The ULInformationTransferMRDC message can be extended to support reporting of at least the SN-associated RVQoE reports via SRB4.
Proposal 3: The functionality of pauseReporting in AppLayerMeasConfig can be extended to support the indication of reporting leg switching. The UE can be instructed to either pause reporting of encapsulated QoE entirely (as in Rel-17), or to switch the path for reporting of encapsulated QoE. FFS how RVQoE should be handled upon reporting SRB switching.
Proposal 4: The UE may switch QoE reporting path from SCG to MCG when there is no active cells the SCG.
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