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Introduction
In this paper we discuss the support for QoE and RVQoE measurements and reporting in NR-DC scenarios, based on the agreements and TBCs from the RAN3#119-bis-e and earlier meetings. A TP for TS 38.300 is provided in the Annex.

Discussion
The main discussion areas are:
· QoE measurement configuration
· QoE measurement reporting.
· RVQoE measurement reporting.
· RVQoE measurement configuration.
· The MN-SN coordination procedure.

0. QoE measurement configuration
The relevant RAN3#119-bis-e agreements and TBCs are:
The information used by the SN to express to the MN its interest in configuring a UE with an m-based QoE and RVQoE measurement configuration, shall contain the QoE reference.
Support the following scenarios for m-based QoE configuration received in the SN:
· The SN wants to configure the UE by using SRB3.
· The SN wants to configure the UE, by sending the configuration in a transparent container to the MN, which then sends it to the UE via SRB1.
Discuss which parameters the SN needs to indicate to the MN, to express its interest in configuring a UE with an m-based QoE measurement and the corresponding RVQoE measurement.
When SN indicates its interest in configuring m-based QoE 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. 
FFS how to handle the maintenance of QoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.
Regarding the FFS about whether the SN’s request for reporting via SRB4 should be explicit or implicit, some companies argued that, if the SN does not explicitly indicate that it would like to receive the reports via the SRB5, the MN should consider that the SN would like to receive the reports via SRB4 and the MN. We tend to prefer an explicit indication for at least the following reasons:
· If, as per recent RAN2 agreement, both SRB4 and SRB5 are configured at the UE, then QoE reports for some configurations may be sent via the SRB4, and QoE reports for some other configurations may be sent via the SRB5. In this case, the implicit indication does not work.
· An explicit indication is more future-proof. If, in the future, 3GPP specifies additional options for delivering the QoE reports, the sender of the coordination message will likely need to indicate the preferences thereof explicitly. 
Proposal 1-1: For management-based QoE, the SN can explicitly indicate to the MN whether it is going to receive the QoE reports via the SRB5, or inside a transparent container carried via the SRB4.
Moreover, we think that an explicit indication should also be used for coordination to decide which SRB is to be used for configuring the UE.
Proposal 1-2: For management-based QoE, the SN can explicitly indicate to the MN whether it will configure the UE via SRB3 or in a transparent container via SRB1. 
The above agreements pertain to the coordination request message. So far, it was agreed that this message contains the QoE reference and the SN’s preferences with respect to the SRB used for sending the QoE measurement configuration to the UE and the SRB used for receiving the reports.
Regarding the “FFS how to handle the maintenance of QoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.”, we notice that RAN3 agreed to consider the mobility case after the baseline solution for QMC in NR-DC is in place. Further, we notice that the SN release and the change from NR-DC to single connectivity are equivalent scenarios. As per legacy specifications, at SN release, the SN-related configurations are released, and we think that the same principle should hold for QoE configurations at the UE.
Proposal 1-3: If the SN configured a UE with QoE measurements, the UE shall release the QoE measurement configuration(s) at SN release.
Another relevant scenario with respect to QoE configuration maintenance is the PSCell change. We think that the handling in this scenario should be aligned with the legacy handling of PSCell change, where the configuration information for the UE is passed from the old SN to the new SN.  
Proposal 1-4: At PSCell change, the QoE configuration information is passed from the old/source SN to the new/target SN, according to the legacy procedures.

0. QoE measurement reporting
The following was also captured in the RAN3#119-bis meeting notes:
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.
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.
Consider the QoE measurement reporting for NR-DC in following scenarios:
· SCG failure scenario.
· SN release scenario.
· RAN overload scenario. 
In previous section we proposed that the SN can explicitly indicate to the MN its preference with respect to the QoE reporting. Nevertheless, we think that this indication should be optional, and that, if no such indication is received, the UE should, by default, start the reporting to the RAN node from which from which the transfer of the QoE configuration to the UE originated. In other words, (at least) initially, the reports are delivered using the same path that was used to deliver the measurement configuration information to the UE, just in the opposite direction (e.g., if a UE was configured by the SN transparently using SRB1, the UE sends the QoE reports transparently to the SN using SRB4). 
Proposal 2: By default, unless explicitly instructed otherwise:
· If a UE was configured by the SN transparently using SRB1, the UE sends the QoE reports transparently to the SN via the MN using SRB4.
· If the SN configured the UE using SRB3, the UE sends the QoE reports to the SN using SRB5.
· If the MN configured the UE using SRB1, the UE sends the QoE reports to the MN using SRB4. 

RVQoE measurement reporting
The RAN3#119-bis meeting notes state the following:
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.  
If the SRB5 is not configured, the RVQoE reports can be sent on the SRB4 from the UE via the MN to the SN.
We think that the WA should be confirmed, i.e., that it should be possible to send the QoE reports and their corresponding RVQoE reports over different legs, for several reasons:
· The QoE and RVQoE reports can already be sent at different periodicities, i.e., in different messages.
· The RVQoE reporting is not paused at overload, as opposed to the QoE reporting.
· The node delivering the application session to the UE may change, which means that the appropriate recipient of RVQoE reports may change. Meanwhile, the recipient of QoE reports does not change, it is always the MCE.
· Being forced to send the RVQoE reports via the node that is not their ultimate recipient significantly adds to reporting latency.
Proposal 3-1: (Confirm the WA stating that) QoE reports and RVQoE reports pertaining to the same QoE reference can be sent via different paths.
The RAN3#119 and RAN3#119-bis-e meeting notes state the following:
If a node receives an RVQoE report from a UE in NR-DC, and determines that the bearers for the application session are also or only provided by the peer node, this node can send the received RVQoE report to the peer node.
FFS on whether the node that determined that its peer node provides the bearer(s) for a session should inquire the peer node whether the peer node is interested in receiving the RVQoE reports. 
With respect to the above FFS, we think that a node should not be forced to receive the RVQoE reports that it is not interested in. This is the principle recently agreed for RVQoE reporting over F1. To maintain that principle, before forwarding any RVQoE reports to the node that is determined to be carrying the session, the node that received the RVQoE report should inquire the node that carries the session whether the node that carries the session is interested in receiving the RVQoE reports. 
Proposal 3-2: The node that determined that its peer node provides the bearer(s) for an application session can inquire the peer node whether the peer node is interested in receiving the RVQoE reports.
An alternative could be to allow the node that receives the RVQoE reports to blindly forward the RVQoE reports to the node that carries the session, and to define a class-2 XnAP procedure for RVQoE reporting deactivation, similar to the one recently agreed for F1AP-based RVQoE reporting.
Proposal 3-3: If the SN/MN is not interested in receiving the RVQoE reports from the MN/SN, the MN/SN may deactivate the RVQoE reporting via the Xn.

RVQoE measurement configuration
The following was agreed at the RAN3#119-bis-e meeting:
For UEs in NR-DC, the node that configured the UE with a QoE measurement configuration can generate the corresponding RVQoE measurement configuration. 
The node that has initially configured a UE in NR-DC with an RVQoE configuration can modify and release the RVQoE configuration as long as this node serves the UE.
The SN can send an RVQoE configuration directly to UE via SRB3 or in a transparent container to the MN, which then sends it to the UE via SRB1. 
Discuss coordination about RVQoE configuration between MN and SN in NR-DC
The key issue is the coordination about RVQoE configuration between MN and SN in NR-DC. Note that this coordination cannot take place before the initial RVQoE configuration – the reason is that it is unknown in advance which node will carry the application session subject to RVQoE measurements. The coordination can only take place after the UE has been initially configured with RVQoE measurements and after one or more RVQoE reports have been received. This is stipulated by the below RAN3#119 agreement:
To determine which node(s) provide the bearers carrying an application session, a node can configure RVQoE measurements at a UE in NR-DC:
· For the first RVQoE configuration, it is blindly configured by MN or SN.
· From the PDU session ID and QFI in the first RVQoE report this node determines which node(s) provide the bearer(s) associated to the corresponding application session.
· After the node determines which node(s) carry the session including bearer type change, the RVQoE configuration may be modified.
With respect to the above, we think that the MN-SN coordination about RVQoE measurement configuration should proceed as follows:
1. The node that determined that its peer node provides the bearer(s) for the application session should ask the peer node whether the peer node is interested in receiving the RVQoE reports. The node should also ask the peer node to provide its preference with respect to the SRB to be used for receiving the RVQoE reports.
2. With respect to the RAN3#119 agreement stating that “After the node determines which node(s) carry the session including bearer type change, the RVQoE configuration may be modified.”, in the same message, the node should ask the peer node to indicate its preferred RVQoE configuration parameters so that the node can update the RVQoE configuration at the UE, if requested by the peer node.
· The underlying principle is that the node(s) which provide bearers for the application session should participate in generating the RVQoE configuration.
3. After the peer node responds, the node acts according to peer node’s preferences.
The above should apply both for (if needed) modification of the initial RVQoE configuration, and for modification of the RVQoE configuration after a bearer change.
Proposal 4-1: When a node receiving an RVQoE report determines that the peer node provides the bearer(s) for the application session: 
· The node can ask the peer node whether the peer node is interested in receiving the RVQoE reports.
· The node can ask the peer node which delivery method (e.g., which SRB, transparently or not) should be used for delivering the RVQoE reports to the peer node.
· The node can ask the peer node to indicate its preferred RVQoE configuration.
· If needed, the node owning an RVQoE configuration can modify both the RVQoE configuration and reporting path based on the preferences of the node that provides the bearer(s) for the session.
Regarding the RAN3#119-bis-e FFS “FFS how to handle the maintenance of RVQoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.” we think that the same principle as proposed earlier for the QoE configurations should hold fRVQoE configurations as well.
Proposal 4-2: If the SN configured a UE with RVQoE measurements, the UE shall release the RVQoE measurements at SN release.
Proposal 4-3: At PSCell change, the RVQoE configuration information is passed from the old/source SN to the new/target SN.
With respect to the “FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration.”, to keep the solution simple, for Rel-18, we prefer to limit the number of RVQoE measurement configurations per QoE reference to one.
Proposal 4-4: For a UE in NR-DC, in Rel-18, there can be only one RVQoE measurement configuration per QoE measurement configuration.

The MN-SN coordination procedure
The following agreement was captured in the RAN3#119 meeting notes:
If the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure. 
The MN should inform the SN that a UE is configured with an m-based QoE measurement.
We think that the UE-associated XnAP MN-SN coordination procedure should be a newly defined procedure. Otherwise, RAN3 needs to enhance several existing NR-DC procedures, i.e.:
· S-NG-RAN node Addition Preparation.
· M-NG-RAN node initiated S-NG-RAN node Modification Preparation. 
· S-NG-RAN node initiated S-NG-RAN node Modification. 
· S-NG-RAN node initiated S-NG-RAN node Change. 
· M-NG-RAN node initiated S-NG-RAN node Release. 
· S-NG-RAN node initiated S-NG-RAN node Release.
Note that, for SN-initiated coordination, the SN cannot build the RRC message carrying the QoE/RVQoE configuration for the UE before the MN acknowledges and allocates the RRC ID. Hence, regardless of whether a new coordination procedure is defined, or legacy procedures are reused, the following is needed:
· First, a new Xn procedure for the MN and the SN coordination is executed. 
· Second, the RRC message containing the QoE/RVQoE measurement configuration is sent from the SN to the UE directly, or via the MN. Herein, the legacy XnAP/RRC procedures can be reused.
Proposal 5: Define a new UE-associated MN-SN coordination procedure for QoE and RVQoE.

TP for QoE BL CR for TS 38.300
A TP for QoE BL CR for TS 38.300 is provided in the Annex.
Proposal 6: Agree the TP for QoE BL CR for TS 38.300, provided in the Annex.

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the support for QoE and RVQoE measurements and reporting in NR-DC scenarios. The following is proposed:
QoE measurement configuration
Proposal 1-1: For management-based QoE, the SN can explicitly indicate to the MN whether it is going to receive the QoE reports via the SRB5, or inside a transparent container carried via the SRB4.
Proposal 1-2: For management-based QoE, the SN can explicitly indicate to the MN whether it wants to configure the UE via SRB3 or in a transparent container via SRB1. 
Proposal 1-3: If the SN configured a UE with QoE measurements, the UE shall release the QoE measurement configuration(s) at SN release.
Proposal 1-4: At PSCell change, the QoE configuration information is passed from the old/source SN to the new/target SN, according to the legacy procedures.

QoE measurement reporting
Proposal 2: By default, unless explicitly instructed otherwise:
· If a UE was configured by the SN transparently using SRB1, the UE sends the QoE reports transparently to the SN using SRB4.
· If the SN configured the UE using SRB3, the UE sends the QoE reports to the SN using SRB5.
· If the MN configured the UE using SRB1, the UE sends the QoE reports to the MN using SRB4. 

RVQoE measurement reporting
Proposal 3-1: (Confirm the WA stating that) QoE reports and RVQoE reports pertaining to the same QoE reference can be sent via different paths.
Proposal 3-2: The node that determined that its peer node provides the bearer(s) for an application session can inquire the peer node whether the peer node is interested in receiving the RVQoE reports.
Proposal 3-3: If the SN/MN is not interested in receiving the RVQoE reports from the MN/SN, the MN/SN may deactivate the RVQoE reporting via the Xn.

RVQoE measurement configuration
Proposal 4-1: When a node receiving an RVQoE report determines that the peer node provides the bearer(s) for the application session: 
· The node can ask the peer node whether the peer node is interested in receiving the RVQoE reports.
· The node can ask the peer node which delivery method (e.g., which SRB, transparently or not) should be used for delivering the RVQoE reports to the peer node.
· The node can ask the peer node to indicate its preferred RVQoE configuration.
· If needed, the node owning an RVQoE configuration can modify both the RVQoE configuration and reporting path based on the preferences of the node that provides the bearer(s) for the session.
Proposal 4-2: If the SN configured a UE with RVQoE measurements, the UE shall release the RVQoE measurements at SN release.
Proposal 4-3: At PSCell change, the RVQoE configuration information is passed from the old/source SN to the new/target SN.
Proposal 4-4: For a UE in NR-DC, in Rel-18, there can be only one RVQoE measurement configuration per QoE measurement configuration.

MN-SN coordination procedure
Proposal 5: Define a new UE-associated MN-SN coordination procedure for QoE and RVQoE.

TP for QoE BL CR for TS 38.300
Proposal 6: Agree the TP for QoE BL CR for TS 38.300, provided in the Annex.

Annex: TP for QoE BL CR for TS 38.300

-------------------------------------------Start of changes-------------------------------------------
[bookmark: _Toc130939107]21.2	QoE Measurement Configuration
[bookmark: _Toc130939108]21.2.1	QoE Measurement Collection Activation and Reporting
The feature is activated in the gNB either by direct configuration from the OAM system (management-based activation), or by signalling from the OAM system via the 5GC (signalling-based activation), containing UE-associated QoE configuration. One or more QoE measurement collection jobs can be activated at a UE per service type, and each QoE measurement configuration is uniquely identified by a QoE reference. When the UE is configured with single connectivity, the serving gNB configures the UE with QoE measurements. The details of support for QoE and RAN visible QoE measurements for UEs in NR-DC are described in clause X.Y. 
[bookmark: _Hlk85052292]For signalling-based QoE measurements, the OAM system initiates the QoE measurement activation for a specific UE via the 5GC, and the gNB receives one or more QoE measurement configurations by means of UE-associated signalling. The QoE measurement configuration for signalling-based activation includes an application layer measurement configuration and the corresponding information for QoE measurement collection, e.g., QoE reference, service type, MCE IP address, slice scope, area scope, MDT alignment information and the indication of available RAN visible QoE metrics.
For management-based QoE measurement activation, the OAM system sends a QoE measurement configuration directly to the gNB. The QoE measurement configuration for management-based activation also includes an application layer measurement configuration and the corresponding information for QoE measurement collection. The gNB selects UE(s) that meet the required QoE measurement capability, area scope and slice scope.
An application layer measurement configuration received by the gNB from the OAM system or from the CN is encapsulated in a transparent container, which is forwarded to a UE as Application layer configuration in the RRCReconfiguration message (there can be multiple configurations in the same message). Application layer measurement reports received from a UE's application layer are encapsulated in a transparent container and sent to the network in the MeasurementReportAppLayer message, as specified in TS 38.331 [12]. The UE can send multiple application layer measurement reports to the gNB in one MeasurementReportAppLayer message. In order to allow the transmission of application layer measurement reports which exceed the maximum PDCP SDU size, segmentation of the MeasurementReportAppLayer message may be enabled by the gNB. An RRC identifier, measConfigAppLayerId, conveyed in the RRC signalling is used to identify the application layer measurement configuration and report between the gNB and the UE. The measConfigAppLayerId is mapped to the QoE reference in the gNB, and the gNB forwards the application layer measurement report to MCE together with the QoE reference. The gNB can release one or multiple application layer measurement configurations from the UE in one RRCReconfiguration message at any time. The UE may additionally be configured by the gNB to report when a QoE measurement session starts or stops for a certain application layer measurement configuration.
-------------------------------------------Next change-------------------------------------------

X.Y	Support for QoE and RAN visible QoE measurements in NR-DC
X.Y.1	The MN-SN coordination for QoE and RAN visible QoE configuration and reporting
For a UE in NR-DC, the MN and the SN can coordinate the configuration and measurement reporting for signalling-based and management-based QoE and RAN visible QoE measurements and reporting. The MN-SN coordination procedure supports:
· Coordination for configuring the UE with QoE and RAN visible QoE measurements, in terms of which node that sends the configuration to the UE.
· Coordination for determining and establishing the SRB(s) used for receiving QoE and RAN visible QoE reports.
· Coordination about switching the SRB for QoE reporting and the SRB for RAN visible QoE reporting.
· Coordination of RAN visible QoE measurement configuration parameters.
· Coordination of the measConfigAppLayerId for the measurements.
In case of management-based QoE, the MN decides which gNB should send the QoE measurement configuration to the UE and generate and send a possible RAN visible QoE configuration to the UE. If the SN is interested in configuring a UE with a management-based QoE/RAN visible QoE measurement configuration, it should send the coordination request to the MN, and the MN can notify the SN whether:
· The MN sends the configuration information to the UE (and not the SN), or
· The SN sends the configuration to the UE directly, or
· The SN sends the configuration information to the UE via the MN in an SN RRCReconfiguration included in an MN RRCReconfiguration message.
The MN should inform the SN that a UE is configured with a management-based QoE/RAN visible QoE measurement configuration.
The MN is responsible for measConfigAppLayerId allocation for management-based QoE sessions configured by the MN or by the SN, and the MN indicates the allocated measConfigAppLayerId to the SN, on a per-QoE configuration basis.
QoE reports can be transmitted to either the MN (via SRB4) or to the SN (via SRB5 or transparently via SRB4) The SRB for QoE reporting can be changed during the application session. 
If the MN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the SN, then, if the MN decides that the SN forwards the reports directly to the MCE, the MN should indicate to the SN the QoE reference, the MCE IP address and the measConfigAppLayerId.
If the SN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the MN, then, if the SN decides that the MN forwards the reports directly to the MCE, the SN should indicate to the MN the QoE reference and the MCE IP address.

X.Y.2	Support for RAN visible QoE measurements and reporting in NR-DC
Either the MN or the SN can generate and send a RAN visible QoE configuration to the UE and receive the RAN visible QoE reports directly from the UE. In addition, the UE can send a RAN visible QoE report to the MN or the SN, and the MN or the SN can forward it to the peer node (the SN or the MN). 
The MN or the SN can configure RAN visible QoE measurements at a UE without a priori knowledge about which gNB(s) that will provide the bearer(s) for a future application session. During the lifetime of an application session, to ensure that the RAN visible QoE reports are sent to the gNB(s) that provide the bearer(s) which carry the data flow(s) associated with the RAN visible QoE measurement result in a RAN visible QoE report, the gNB receiving the RAN visible QoE reports determines the bearer(s) used to deliver the application session data flow(s) and the associated node(s). The determination may be based on the PDU session ID(s) and the QoS flow ID(s) indicated in a received RAN visible QoE report. If a gNB receives a RAN visible QoE report from a UE in NR-DC and determines that the bearer(s) for the application session data flow(s) is(are) also, or only, provided by the peer gNB, this gNB can send the received RAN visible QoE report to the peer gNB. In this case, the RAN visible QoE configuration can be modified. 

-------------------------------------------End of changes-------------------------------------------
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