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1	Introduction
[bookmark: _Ref178064866]As described in the WID on Enhancement on NR QoE management and optimizations for diverse services, NR-DC is one of the important commercial deployment scenarios for 5G networks and it is critical to support it in the NR QoE framework. Therefore, in the rel-18 WID [1], the following objective is defined:   
· 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.

Note 4: When the support for QMC in NR-DC is completed, how to reuse the NR-DC solution for supporting QMC in EN-DC should be considered, if time permits.

In RAN2#119bis, the following agreements related to NR-DC was taken:
Observation: Rel-18 QoE configuration may be created by MN or SN. 
Either SRB1 or SRB3 can be used for providing SN configuration to UE (at least for m-based QoE). FFS if this requires additional MN-SN coordination.
1: In NR-DC scenario, both signalling-based and management-based QoE measurement collection shall be supported.
RAN2 assumes that there is a unique ID for QoE configurations across MN and SN. This can be accomplished by MN-SN coordination (e.g. similar as was done with measIds for NR-DC)
Use SRB4 as baseline for Rel-18 QoE. FFS how we can send QoE reports towards SN (e.g. only SRB4, define new SRB, reuse SRB3, split SRB). Discuss details in the next meeting.

RAN3 discussed QoE and NR-DC in RAN3#117 and sent an LS to RAN2 in [2]. The LS informs RAN2 of the following RAN3 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.

In this contribution, QoE for NR-DC is discussed according to the objective defined in the WID [1]. 
2	Discussion
2.1	QoE configuration and reporting for NR-DC 
The objective related to QoE for NR-DC includes specifying QoE measurement configuration and reporting in NR-DC scenario. RAN2 agreed in RAN2#119bis that QoE configuration can be configured by the SN using SRB1 or SRB3. The QoE configuration is done in the RRCReconfiguration message and this message can already be sent using both SRB1 and SRB3, i.e. from both an MN and an SN. 
There are currently some restrictions in the field description for mrdc-SecondaryCellGroup regarding which information elements can be included in the message if it contains the configuration of an SCG. 
	mrdc-SecondaryCellGroup
Includes an RRC message for SCG configuration in NR-DC or NE-DC.
For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC message can only include fields secondaryCellGroup, otherConfig, conditionalReconfiguration, measConfig, bap-Config and IAB-IP-AddressConfigurationList.
For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration.



This description needs to be updated to allow also AppLayerMeasConfig to be included in the message at configuration of an SCG. This is a minor thing to update. 
[bookmark: _Toc127478881]Allow AppLayerMeasConfig to be transmitted in RRCReconfiguration containing configuration of an SCG.

There may also be some coordination between the MN and SN regarding the QoE configuration, but that discussion can be handled in RAN3.
Regarding the QoE reports, RAN3 agreed that QoE reports can be sent to either the MN or the SN. RAN2 agreed that SRB4 is used as baseline for QoE reporting. In existing specifications, messages to the SN can either be sent via the MN embedded in an ULinformationTransferMRDC message and onwards in network signalling to the SN, or sent directly to the SN on SRB3. The first option is the most basic approach and needs to be supported for the cases where SRB3 (or correspondingly) is not supported or configured. For QoE, support for including MeasurementReportAppLayer message in ULInformationTransferMRDC needs to be added, to be able to support transmission of QoE reports to the SN via the MN. 
[bookmark: _Toc127478882]A MeasurementReportAppLayer message can be embedded in ULInformationTransferMRDC and be forwarded from the MN to the SN. 

As RAN2 agreed SRB4 is used as baseline, it means that ULInformationTransferMRDC should be possible to transmit using SRB4.
[bookmark: _Toc127478883]ULInformationTransferMRDC can be sent using SRB4.

If SRB3 has been configured by the network, RRC messages targeted for the SN are meant to be sent directly to the SN using SRB3. In the MCG, SRB4 is defined to separate the transmission of QoE reports from the transmission of high priority RRC messages. If the same principle should be used also for the SN, a new SRB would need to be defined for transmission of MeasurementReportAppLayer to the SN. The need for a separate SRB to the SN may not be as high though as any reconfigurations concern the PSCell and not the PCell, even though there is a risk that MeasurementReports on SRB3 may not reach the network as quickly as needed if QoE reports are also sent on SRB3. The specification impacts of introducing a new SRB5 are rather small and it is more inline with existing solutions to define an SRB5. It is proposed that RAN2 discusses whether to reuse SRB3 or define a new SRB5 for transmission of QoE report to the SN. 
[bookmark: _Toc127478884]Discuss whether MeasurementReportAppLayer should be sent directly to the SN using SRB3 or whether a new SRB5 should be defined.

In legacy solutions, the possibility to configure split bearer or duplicated bearer exist. The split bearer can be used to distribute the load between the MN and the SN and duplicated bearer is normally used for robustness reasons to duplicate the data to both the MN and the SN. Both SRBs and DRBs can be configured as either split bearers or as duplicated bearers. For DRBs, the possibility to activate/deactivate duplication using MAC CE exist, but for SRBs duplication is always active if it has been configured, i.e. it is not possible to activate/deactivate duplication using MAC CE for SRBs. However, it is fully possible to configure SRBs as split bearers without configuring duplication, the duplication IE is OPTIONAL in the signalling.
PDCP-Config ::=         SEQUENCE {
[..]
    moreThanOneRLC          SEQUENCE {
        primaryPath             SEQUENCE {
            cellGroup               CellGroupId                                                 OPTIONAL,   -- Need R
            logicalChannel          LogicalChannelIdentity                                      OPTIONAL    -- Need R
        },
        ul-DataSplitThreshold   UL-DataSplitThreshold                                           OPTIONAL,   -- Cond SplitBearer
        pdcp-Duplication            BOOLEAN                                                     OPTIONAL    -- Need R
    }                                                                                           OPTIONAL,   -- Cond MoreThanOneRLC


This is also described in TS 38.300 chapter 16.1.3:
When configuring duplication for a DRB, RRC also sets the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration. After the configuration, the PDCP duplication state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). When duplication is configured for an SRB the state is always active and cannot be dynamically controlled.
[bookmark: _Toc127478886]SRBs can be configured as split bearers and duplication is optional for the gNB to configure.

The configuration of SRB4 is done using the same srb-ToAddModList as other SRBs. This list contains the pdcp-Config IE, which contains the possibility to configure the SRB as a split bearer or a duplicated bearer. 
SRB-ToAddMod ::=                        SEQUENCE {
    srb-Identity                            SRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N
    discardOnPDCP                           ENUMERATED{true}                                        OPTIONAL,   -- Need N
    pdcp-Config                             PDCP-Config                                             OPTIONAL,   -- Cond PDCP
    ...,
    [[
    srb-Identity-v1700                      SRB-Identity-v1700                                      OPTIONAL    -- Need M
    ]]
}

This means that configuration of SRB4 as a split bearer is basically already supported in the specification. For QoE, there is a use case for configuring SRB4 as a split bearer, as it creates a possibility to offload the MN at transmission of QoE reports, especially if SRB3 (or correspondingly) is not supported or configured. Therefore, it is proposed to allow split SRB4 to be configured for transmission of QoE reports.
[bookmark: _Toc127478885]As for other SRBs, support the configuration of split SRB4.


Conclusion
[bookmark: _In-sequence_SDU_delivery]RAN2 is kindly asked to discuss the following proposals: 
Observation 1	SRBs can be configured as split bearers and duplication is optional for the gNB to configure.

Proposal 1	Allow AppLayerMeasConfig to be transmitted in RRCReconfiguration containing configuration of an SCG.
Proposal 2	A MeasurementReportAppLayer message can be embedded in ULInformationTransferMRDC and be forwarded from the MN to the SN.
Proposal 3	ULInformationTransferMRDC can be sent using SRB4.
Proposal 4	Discuss whether MeasurementReportAppLayer should be sent directly to the SN using SRB3 or whether a new SRB5 should be defined.
Proposal 5	As for other SRBs, support the configuration of split SRB4.
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