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[bookmark: Proposal_Pattern_Length]Introduction
In the WID [1], one of the objectives is to specify a support for QoE in NR-DC. At RAN3#117-e meeting, an LS was agreed [2] and sent to RAN2. In this paper, we firstly discuss possible RAN2 impacts due to the RAN3 LS [2], and then we also discuss other RAN2 aspects as listed in the WID [1] for QoE in NR-DC.
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[bookmark: _Hlk47445522]Background
In the LS [2], it is mentioned:
	RAN3 agreed the following in RAN3#117-e:
· QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session.



Furthermore, RAN3 asks RAN2 “to take the above RAN3 agreements into account and provide the necessary RRC signalling support.”. Based on this, RAN2 needs to design RRC signaling to allow the following: 
· QoE reports to be transmitted to either MN or SN
· Change of the reporting leg during the QoE measurement session

We provide more technical analysis on these aspects in the sections below.
QoE configurations and reporting
The LS refers to QoE reports without distinguishing container based QOE and RAN visible QoE, so the following sections analyze the two types of QoE reports separately.
Container based QoE
At RAN3#117-e, the following agreement was made:
	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.




RAN3 agreed the MN can select the NR-DC UE to configure management based QoE measurement received by the MN from the OAM. Whether the SN can select the NR-DC UE to configure management based QoE measurement received by the SN from the OAM is still FFS. Therefore, we will focus on the management based QoE configuration received by the MN from the OAM.

It can be seen that at least MN can generate the QoE configuration and decide which node should send it to the UE. Therefore, we think RAN2 should assume both MN and SN can send the QoE measurement configuration to the UE in Uu. It is up to RAN3 to discuss the coordination between the nodes.

Proposal 1: For the QoE measurement received by the MN from the OAM, MN or SN can send the QoE measurement configuration to the UE via RRC signalling.

For the QoE reporting, according to the following agreements from RAN3, we think RAN3 has agreed that MN can indicate the path of QoE reporting.
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session.

The motivation for allowing such behaviour is to address the case where the MN wants to collect the QoE reports from the UE while MN is overloaded, but the SN is not overloaded. In this case, SN can help collecting QoE measurements. Therefore, when MN sends the QoE measurement configuration to the UE in Uu, MN can indicate the path to report. 
However, if the MN decides that SN should configure the QoE measurement received from OAM due to the overload in MN, when SN sends the QoE measurement configuration to the UE, SN should not indicate the UE to report via MN leg, but SN leg should be used by default.
Proposal 2: For the QoE measurement received by the MN from the OAM: 
· If it is the MN to send the QoE measurement configuration to the UE, MN can indicate the path to report
· If it is the SN to send the QoE measurement configuration to the UE, SN can only set the path to SCG

For the SRB to report the QoE results, RAN3 asks RAN2 “to take the above RAN3 agreements into account and provide the necessary RRC signalling support.”

If the QoE report is sent to MN, we can reuse the SRB4, but RAN2 may need to discuss whether SRB4 can be configured as a split bearer. In case of split SRB in legacy NR-DC, the UE is configured whether to use MCG path or duplicate the transmission on both MCG and SCG. The duplication is used to improve the reliability of RRC message and avoid the RLF. We think the QoE reports are less important compared with the normal RRC message. Therefore, we think the support of split SRB4 is not needed.
Proposal 3: For the QoE reporting to MN, there is no need to support split SRB4.  
If the QoE report is sent to SN, RAN2 needs to discuss which SRB is to be used. There are two options: 
· Option 1: SRB3
· Option 2: new SRB, e.g. SRB5.
According to the definition in TS 37.340, SRB3 is the direct SRB between the SN and the UE. 
 SRB3: in EN-DC, NGEN-DC and NR-DC, a direct SRB between the SN and the UE.
If we use a new SRB to report the QoE results, RAN2 will need to modify the definition of SRB3. 
In case of option 1, since SRB3 is used for high priority RRM signaling, we think we can add a new LCH for SRB3 in order to set lower priority for QoE reporting. We think both options can work.
Proposal 4: For the QoE reporting to SN, RAN2 discuss the following options:
· Option 1: SRB3 with new LCH
· Option 2: new SRB, e.g. SRB5  

As shown in and Annex in Section 5, multiple QoE configurations can be provided to the UE and each configuration is identified by measConfigAppLayerId. RAN3 has also agreed that SN can send the QoE measurement configuration to the UE. If both MN and SN send the QoE configurations to the same UE, it does not make sense if both nodes use the same measConfigAppLayerId.

Proposal 5: If both MN and SN send the QoE configurations to the UE, MN and SN should not use the same measConfigAppLayerId(s).

As indicated in the LS from RAN3, the change of the reporting leg may be needed when the UE is configured to send the QoE reports via one leg initially, and this leg becomes overloaded after some time. If Proposal 2 is agreeable, the change of the reporting leg may be implicitly supported by simply allowing the reporting leg to be modified for a QoE configuration. Since the latency of changing the path is not critical, sending the change indication in the RRC message is sufficient, similarly as in the case of the QoE pause indication specified in R17.

Proposal 6: It should be possible to change the reporting leg for QoE configuration already existing in the UE via RRC signalling. 

RAN visible QoE
In the last meeting, RAN3 has the following agreements and FFS on the RAN visible QoE.
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.
To be continue:
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.

In Rel-17, RAN visible QoE measurements are configured by the gNB, where a subset of QoE metrics is reported from the UE as an explicit IE readable by the gNB. The RAN visible QoE measurements can be utilized by the gNB for network optimization. In our understanding, in order to avoid the complexity of UE, only one node should configure the RAN visible QoE corresponding to each QoE measurement. It is straightforward that it is the node which sends the QoE measurement container to configure the RAN visible QoE and also the UE only sends the RAN visible QoE results to this node. Thanks to this, also the latency of the reporting can be reduced.
Proposal 7: Only the node which sends the QoE measurement container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement. UE only sends the RAN visible QoE results to this node.

We can see that RAN3 marked some issues related to RVQoE configuration and reporting for NR-DC for further discussion, so RAN2 can wait for further progress from RAN3 before discussing the Uu interface impacts.
Observation 1: For configuration and reporting details for RAN visible QoE, RAN2 can wait for more RAN3 progress.
Conclusion
In this paper, we discuss the possible RAN2 impacts on QoE measurements in NR-DC, and it is proposed:
Observation 1: For configuration and reporting details for RAN visible QoE, RAN2 can wait for more RAN3 progress.
Proposal 1: For the QoE measurement received by the MN from the OAM, MN or SN can send the QoE measurement configuration to the UE via RRC signalling.
Proposal 2: For the QoE measurement received by the MN from the OAM: 
· If it is the MN to send the QoE measurement configuration to the UE, MN can indicate the path to report
· If it is the SN to send the QoE measurement configuration to the UE, SN can only set the path to SCG
Proposal 3: For the QoE reporting to MN, there is no need to support split SRB4.  
Proposal 4: For the QoE reporting to SN, RAN2 discuss the following options:
· Option 1: SRB3 with new LCH
· Option 2: new SRB, e.g. SRB5  
Proposal 5: If both MN and SN send the QoE configurations to the UE, MN and SN should not use the same measConfigAppLayerId(s).
Proposal 6: It should be possible to change the reporting leg for QoE configuration already existing in the UE via RRC signalling. 
Proposal 7: Only the node which sends the QoE measurement container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement. UE only sends the RAN visible QoE results to this node.
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Annex - QoE config/reporting definitions in TS 38.331

[bookmark: _Toc100929978]–	MeasurementReportAppLayer
The MeasurementReportAppLayer message is used for sending application layer measurement report.
Signalling radio bearer: SRB4
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
MeasurementReportAppLayer message
[bookmark: _Hlk93655474]-- ASN1START
-- TAG-MEASUREMENTREPORTAPPLAYER-START

[bookmark: _Hlk71014841]MeasurementReportAppLayer-r17 ::=     SEQUENCE {
    criticalExtensions                    CHOICE {
        measurementReportAppLayer-r17     MeasurementReportAppLayer-r17-IEs,
        criticalExtensionsFuture              SEQUENCE {}
    }
}

MeasurementReportAppLayer-r17-IEs ::=   SEQUENCE {
    measurementReportAppLayerList-r17       MeasurementReportAppLayerList-r17,
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    SEQUENCE{}                                                             OPTIONAL
}

MeasurementReportAppLayerList-r17 ::= SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasReportAppLayer-r17

MeasReportAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17              MeasConfigAppLayerId-r17,
    measReportAppLayerContainer-r17       OCTET STRING                                                             OPTIONAL,
    appLayerSessionStatus-r17             ENUMERATED {started, stopped}                                            OPTIONAL,
    ran-VisibleMeasurements-r17           RAN-VisibleMeasurements-r17                                              OPTIONAL
}

RAN-VisibleMeasurements-r17 ::=       SEQUENCE {
    appLayerBufferLevelList-r17           SEQUENCE (SIZE (1..8)) OF AppLayerBufferLevel-r17                        OPTIONAL,
    playoutDelayForMediaStartup-r17       INTEGER (0..30000)                                                       OPTIONAL,
    pdu-SessionIdList-r17                 SEQUENCE (SIZE (1..maxNrofPDU-Sessions-r17)) OF PDU-SessionID            OPTIONAL,
    ...
}

AppLayerBufferLevel-r17 ::= INTEGER (0..30000)

-- TAG-MEASUREMENTREPORTAPPLAYER-STOP
-- ASN1STOP

	[bookmark: _Hlk97750444]MeasurementReportAppLayer field descriptions

	appLayerBufferLevelList
The field indicates a list of application layer buffer levels, and each AppLayerBufferLevel indicates the application layer buffer level in ms. Value 0 corresponds to 0ms, value 1 corresponds to 10ms, value 2 corresponds to 20 ms and so on. If the buffer level is larger than the maximum value of 30000 (5 minutes), the UE reports 30000.

	appLayerSessionStatus
Indicates that an application layer measurement session in the application layer starts or ends.

	playoutDelayForMediaStartup
Indicates the application layer playout delay for media start-up in ms. Value 0 corresponds to 0ms, value 1 corresponds to 1ms, value 2 corresponds to 2 ms and so on. If the playout delay for media start-up is larger than the maximum value of 30000ms, the UE reports 30000.

	measReportAppLayerContainer
The field contains application layer measurement report, see Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69] and TS 26.118 [70].

	pdu-SessionIdList
Contains the identity of the PDU session, or the identities of the PDU sessions, used for application data flows subject to the RAN visible application layer measurements.




RRCReconfiguration-v1700-IEs ::=        SEQUENCE {
    otherConfig-v1700                       OtherConfig-v1700                                              OPTIONAL, -- Need M
    sl-L2RelayUE-Config-r17                 SetupRelease { SL-L2RelayUE-Config-r17 }                       OPTIONAL, -- Need M
    sl-L2RemoteUE-Config-r17                SetupRelease { SL-L2RemoteUE-Config-r17 }                      OPTIONAL, -- Need M
    dedicatedPagingDelivery-r17             OCTET STRING (CONTAINING Paging)                               OPTIONAL, -- Cond PagingRelay
    needForGapNCSG-ConfigNR-r17             SetupRelease {NeedForGapNCSG-ConfigNR-r17}                     OPTIONAL, -- Need M
    needForGapNCSG-ConfigEUTRA-r17          SetupRelease {NeedForGapNCSG-ConfigEUTRA-r17}                  OPTIONAL, -- Need M
    musim-GapConfig-r17                     SetupRelease {MUSIM-GapConfig-r17}                             OPTIONAL, -- Need M
    ul-GapFR2-Config-r17                    SetupRelease { UL-GapFR2-Config-r17 }                          OPTIONAL, -- Need M
    scg-State-r17                           ENUMERATED { deactivated }                                     OPTIONAL, -- Need N
    appLayerMeasConfig-r17                  AppLayerMeasConfig-r17                                         OPTIONAL, -- Need M
    ue-TxTEG-RequestUL-TDOA-Config-r17      SetupRelease {UE-TxTEG-RequestUL-TDOA-Config-r17}              OPTIONAL,  -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}


[bookmark: _Hlk88212843]–	AppLayerMeasConfig
The IE AppLayerMeasConfig indicates configuration of application layer measurements.
AppLayerMeasConfig information element
-- ASN1START
-- TAG-APPLAYERMEASCONFIG-START

[bookmark: _Hlk89074849]AppLayerMeasConfig-r17 ::=           SEQUENCE {
    measConfigAppLayerToAddModList-r17   SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayer-r17     OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayerId-r17   OPTIONAL, -- Need N
    rrc-SegAllowed-r17                   ENUMERATED {enabled}                                                       OPTIONAL, -- Need R
    ...
}

MeasConfigAppLayer-r17 ::=           SEQUENCE {
    measConfigAppLayerId-r17             MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17      OCTET STRING (SIZE (1..8000))                                              OPTIONAL, -- Need N
    serviceType-r17                      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1}   OPTIONAL, -- Need M
    pauseReporting                       BOOLEAN                                                                    OPTIONAL, -- Need M
    transmissionOfSessionStartStop       BOOLEAN                                                                    OPTIONAL, -- Need M
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                                   OPTIONAL, -- Need M
    ...
}

RAN-VisibleParameters-r17 ::=        SEQUENCE {
    ran-VisiblePeriodicity-r17           ENUMERATED {ms120, ms240, ms480, ms640, ms1024}                            OPTIONAL, -- Need S
    numberOfBufferLevelEntries-r17       INTEGER (1..8)                                                             OPTIONAL, -- Need R
    reportPlayoutDelayForMediaStartup-r17 BOOLEAN                                                                   OPTIONAL, -- Need M
    ...
}

-- TAG-APPLAYERMEASCONFIG-STOP
-- ASN1STOP

	AppLayerMeasConfig field descriptions

	measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [68], clause 16.5 in TS 26.114 [69] and TS 26.118 [70].

	pauseReporting
The field indicates whether the transmission of measReportAppLayerContainer is paused or not.

	ran-VisibleParameters
The field indicates whether RAN visible application layer measurements shall be reported or not. The field is optionally present when serviceType is set to streaming or vr. Otherwise, it is absent.

	rrc-SegAllowed
This field indicates that RRC segmentation of MeasurementReportAppLayer is allowed. It may be present only if the UE supports RRC segmentation of the MeasurementReportAppLayer message in UL.

	serviceType
Indicates the type of application layer measurement. Value streaming indicates Quality of Experience Measurement Collection for streaming services (see TS 26.247 [68]), value mtsi indicates Quality of Experience Measurement Collection for MTSI (see TS 26.114 [69]). value vr indicates Quality of Experience Measurement Collection for VR service (see TS 26.118 [70]). The network always configures serviceType when application layer measurements are initially configured and at fullConfig.

	[bookmark: _Hlk97789778]transmissionOfSessionStartStop
The field indicates whether the UE shall transmit indications when sessions in the application layer start and stop. The UE transmits a session start indication upon configuration of this field if a session already has started in the application layer.



	RAN-VisibleParameters field descriptions

	numberOfBufferLevelEntries
The field contains the maximum number of buffer level entries that can be reported for RAN visible application layer measurements.

	ran-VisiblePeriodicity
The field indicates the periodicity of RAN visible reporting. Value ms120 indicates 120 ms, value ms240 indicates 240 ms and so on.

	reportPlayoutDelayForMediaStartup
The field indicates whether the UE shall report Playout Delay for Media Startup for RAN visible application layer measurements.
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