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Introduction
Last RAN3 meeting primarily discussed the necessity to introduce the RRC segmentation as well as Session status related information over XnAP, but no consensus achieved.
In this contribution, we further discuss these open issues.
Discussion
[bookmark: OLE_LINK5]The first open issue to discuss is whether to introduce the coordination about RRC segmentation related information over XnAP.
Recall that in terms of the QoE configuration, RAN2 has introduced three RRC parameters in QoE configuration, namely,
-       reportingSRB: This parameter indicates which SRB (SRB4 or SRB5) UE should use for QoE reporting.
-       rrc-SegAllowedSRB4: This parameter indicates whether the RRC segmentation is enabled on SRB4.
-       rrc-SegAllowedSRB5: This parameter indicates whether the RRC segmentation is enabled on SRB5.
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-SegAllowedSRB4-r17               ENUMERATED {enabled}                                                       OPTIONAL, -- Need R
    ...,
    [[
    rrc-SegAllowedSRB5-r18               ENUMERATED {enabled}                                                       OPTIONAL, -- Need R
    idleInactiveReportAllowed-r18        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-r17                   BOOLEAN                                                                    OPTIONAL, -- Need M
    transmissionOfSessionStartStop-r17   BOOLEAN                                                                    OPTIONAL, -- Need M
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                         OPTIONAL, -- Cond ServiceType
    ...,
    [[
    reportingSRB-r18                     ENUMERATED {srb4, srb5, spare2, spare1}                                    OPTIONAL, -- Need M
    appLayerMeasPriority-r18             INTEGER (1..16)                                                            OPTIONAL, -- Need M
    appLayerIdleInactiveConfig-r18       AppLayerIdleInactiveConfig-r18                                             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
    ...,
    [[
    ran-VisibleReportingSRB-r18          ENUMERATED {srb4, srb5, spare2, spare1}                                    OPTIONAL  -- Need M
    ]]
}

-- TAG-APPLAYERMEASCONFIG-STOP
-- ASN1STOP

Then let’s further consider the following cases,
Case 1: For those MN configured QoE configuration, MN can configure a QoE configuration to UE with reportingSRB=SRB5. Then, SN can forward QoE report to MCE directly.
Case 2: For those SN configured QoE configuration, SN can configure a QoE configuration to UE with reportingSRB=SRB4. Then, MN can forward QoE report to MCE directly.
By considering Case 1 and Case 2, then the question becomes,
· How MN knows/sets rrc-SegAllowedSRB5 in Case 1 (and How SN knows/sets rrc-SegAllowedSRB4 in Case 2)?
In our understanding, the coordination between MN and SN is needed.
For example, in Case 1, 
1) MN asks SN whether SN enables RRC segmentation on SRB5 explicitly or implicitly, and
2) SN responses whether SN enables RRC segmentation on SRB5 or not explicitly, and 
3) MN sets rrc-SegAllowedSRB5 based on SN’s response.

According to the discussion last RAN3 meeting, some company argued that whether the RRC segmentation is allowed over SRB4 or SRB5 is node capability, and it should be avoided to exchange the node capability by signalling. However, as we look into more details on what RAN2 has defined in RRC,
	rrc-SegAllowedSRB4
This field indicates that RRC segmentation of MeasurementReportAppLayer is enabled on SRB4. The field is only configured for an MCG. It may be present only if the UE supports RRC segmentation of the MeasurementReportAppLayer message.

	rrc-SegAllowedSRB5
This field indicates that RRC segmentation of MeasurementReportAppLayer is enabled on SRB5. The field is only configured for an SCG. It may be present only if the UE supports RRC segmentation of the MeasurementReportAppLayer message.



It can be observed from RRC spec that, firstly, such configuration is configured on a per UE basis, which means that there’s possibility that the RRC segmentation is enabled on e.g. SRB5 for one UE but not enabled for another UE under the same gNB; otherwise it will be more proper to set such information in the System Information message over Uu.
In addition, even though all the UEs under the same gNB will be configured to enable the RRC segmentation on SRB5, i.e. such information is set on a per gNB basis, it is also allowed that whether to enable the RRC segmentation on SRB5 can be changed for a specific gNB.
Observation 1: According to RRC spec, the configuration on rrc-SegAllowedSRB4 and rrc-SegAllowedSRB5 is on a per UE basis.
Observation 2: According to RRC spec, it is possible that the RRC segmentation is enabled on e.g. SRB5 for one UE but not enabled for another UE under the same gNB acting as the SN for both UEs.
Observation 3: According to RRC spec, it is possible that whether to enable the RRC segmentation on SRB4/5 is reconfigured to a UE by UE dedicated signalling.
Observation 4: The configuration on rrc-SegAllowedSRB4 and rrc-SegAllowedSRB5 on a per gNB basis deviates from the intention to introduce such IEs and restricts the flexibility for good gNB implementation.
Observation 5: The response on whether to enable RRC segmentation on SRB5 by SN is not the indication of the node capability acting as SN, but to let the MN understand how to encode the content of the RRC AppLayerMeasConfig IE.
Based on the above observations, we propose,
Proposal 1: The QoE configuring node explicitly/implicitly asks the non QoE configuring node whether the non QoE configuring node enables RRC segmentation in QMC Coordination Request over XnAP.
Proposal 2: The non-QoE configuring node explicitly responses whether it enables RRC segmentation or not in QMC Coordination Response over XnAP.
Another open issue to discuss is as follows, in terms of the QoE reporting, when UE sends QoE report to gNB, UE can include QoE session status information to indicate whether QoE session has started or ended, which is given in RRC spec as follows,
MeasReportAppLayer-r17 ::=            SEQUENCE {
    measConfigAppLayerId-r17              MeasConfigAppLayerId-r17,
    measReportAppLayerContainer-r17       OCTET STRING                                                             OPTIONAL,
    appLayerSessionStatus-r17             ENUMERATED {start, stop}                                                 OPTIONAL,
    ran-VisibleMeasurements-r17           RAN-VisibleMeasurements-r17                                              OPTIONAL
}

And this indication is primarily introduced to be used for MDT alignment by gNB, but has been extended to be used for other purposes, including enabling a gNB to decide whether to release the QoE/RVQoE configuration. For example, if the UE reports that the application layer session has been stopped for measConfigAppLayerId, then the gNB can decide to release the RVQoE configuration for the corresponding QoE Reference accordingly.
Observation 6: The introduction of application layer session status information reported over Uu enables a gNB to decide whether to release the QoE/RVQoE configuration accordingly.
Then if we consider the QMC support in NR-DC, let’s consider the following case,
If MN is the QoE configuring node, and the reporting SRB is SRB5 after the QMC coordination (i.e. The QoE/RVQoE report is reported to SN, and SN can send QoE report directly to MCE), the UE send the appLayerSessionStatus indication to SN via SRB5. However, the appLayerSessionStatus indication cannot be transferred from SN to MN according to current XnAP spec (Note that only QoE report and RVQoE report can be transferred between MN and SN via RRC TRANSFER message). 
Therefore, MN is not aware of the QoE session status, and has no clue on whether to release the QoE/RVQoE configuration.
Observation 7: In NR-DC, there are cases that the appLayerSessionStatus indication cannot be transferred to the QoE configuring node because the session status is not transferred over XnAP.
Observation 8: If the QoE configuring node cannot obtain the session status information, it will have no clue on whether to release the QoE/RVQoE configuration.
During the discussion last meeting, some company commented that if the MN, as the QoE configuring node, would like to understand the session status, MN can request the reporting path to be configured on SRB4. However, based on the currently agreed mechanism, if the reporting path is on SRB5, it is the SN to decide whether to request the reporting path to be changed to SRB4, while the MN has no motivation to request the reporting path to be configured on SRB4 only for the reason to know the session status: if the application layer session is still ongoing, changing the reporting path back and forth just brings signalling overhead with no benefit.
Observation 9: Considering a case when MN acts as QoE configuring node, if the reporting path is on SRB5, it is the SN to decide whether to request the reporting path to be changed to SRB4, while the MN has no motivation to request the reporting path to be configured on SRB4 only for the reason to understand the session status.
As a result, to solve this issue, we propose to transfer QoE session status information between MN and SN via e.g. XnAP RRC TRANSFER message.
Proposal 3: Transfer QoE session status information between MN and SN over XnAP.
Conclusion
In this paper, we provides further considerations for QoE on support of NR-DC. The following proposals are provided,
Observation 1: According to RRC spec, the configuration on rrc-SegAllowedSRB4 and rrc-SegAllowedSRB5 is on a per UE basis.
Observation 2: According to RRC spec, it is possible that the RRC segmentation is enabled on e.g. SRB5 for one UE but not enabled for another UE under the same gNB acting as the SN for both UEs.
Observation 3: According to RRC spec, it is possible that whether to enable the RRC segmentation on SRB4/5 is reconfigured to a UE by UE dedicated signalling.
Observation 4: The configuration on rrc-SegAllowedSRB4 and rrc-SegAllowedSRB5 on a per gNB basis deviates from the intention to introduce such IEs and restricts the flexibility for good gNB implementation.
Observation 5: The response on whether to enable RRC segmentation on SRB5 by SN is not the indication of the node capability acting as SN, but to let the MN understand how to encode the content of the RRC AppLayerMeasConfig IE.
Proposal 1: The QoE configuring node explicitly/implicitly asks the non QoE configuring node whether the non QoE configuring node enables RRC segmentation in QMC Coordination Request over XnAP.
Proposal 2: The non-QoE configuring node explicitly responses whether it enables RRC segmentation or not in QMC Coordination Response over XnAP.
Observation 6: The introduction of application layer session status information reported over Uu enables a gNB to decide whether to release the QoE/RVQoE configuration accordingly.
Observation 7: In NR-DC, there are cases that the appLayerSessionStatus indication cannot be transferred to the QoE configuring node because the session status is not transferred over XnAP.
Observation 8: If the QoE configuring node cannot obtain the session status information, it will have no clue on whether to release the QoE/RVQoE configuration.
Observation 9: Considering a case when MN acts as QoE configuring node, if the reporting path is on SRB5, it is the SN to decide whether to request the reporting path to be changed to SRB4, while the MN has no motivation to request the reporting path to be configured on SRB4 only for the reason to understand the session status.
Proposal 3: Transfer QoE session status information between MN and SN over XnAP.
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