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At the last RAN2 meeting, some progresses were made regarding QoE measurements in NR-DC [1]. For the RAN2#122 agenda, it mentions:

7.14.4	Support of QoE measurements for NR-DC
Including discussion on granularity of QoE reporting (e.g. per QoE config or something else)
Including disucssion on how MN knows to corrrectly forward SN-associated QoE reports received via SRB4 
Including discussion on how to achieve splitting of QoE configuration identities between MN and SN.
Including discussion on different m-based QoE configurations for MN/SN (pending RAN3 decisions).

This paper is to address the above open issues. In addition, RAN3 progress is also considered [2], and some FFSes will be also discussed.
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[bookmark: _Hlk47445522]Discussion on granularity of QoE reporting
The RAN2 FFS is listed as below:
	2: The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. FFS on the granularity, e.g. per QoE config or otherwise.



In Rel-17, QoE configuration and reporting is done per RRC ID (i.e. measConfigAppLayerId-r17), so it is natural to explicitly indicate the SRB per RRC ID. If the explicit indication is for a set of RRC IDs, we consider it to be signalling enhancement, and it will introduce more specification impacts.

Proposal 1: The explicit indication of SRB for the QoE reporting is configured per RRC ID (i.e. measConfigAppLayerId-r17).

[bookmark: _GoBack]How MN forwards SN-associated QoE reports received via SRB4
The RAN2 FFS is listed as below:
	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. 



At RAN3#119b-e, the following agreements were made:
· 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.

So we think how MN forwards SN-associated QoE reports received via SRB4 will be anyway discussed by RAN3.

Observation 1: RAN3 has made some progress regarding “How MN forwards SN-associated QoE reports received via SRB4”, and RAN2 can rely on RAN3 on solving the issue.

In MR-DC, SRB3 is optional. If SRB3 is not configured, UE transfers the SN MeasurementReport, SN RRCReconfigurationComplete, SN UEAssistanceInformation, SN FailureInformation, and SN IABOtherInformation messages in the MN ULInformationTransferMRDC message. In MR-DC, the MN ULInformationTransferMRDC is transmitted via the SRB1 and the scheduling priorities of this message and the SN information included in this message are the same.
In R17 QoE measurement, the QoE results are transmitted in the MeasurementReportAppLayer message via SRB4. The scheduling priorities of QoE results sent to MN and SN are the same. Therefore, in case SRB5 is not configured, we suggest that the SN QoE results are included in the MN MeasurementReportAppLayer message. UE can reuse the existing R17 IEs in MeasurementReportAppLayer message to transfer the SN QoE results. RAN3 and RAN2 has agreed that if both MN and SN send the QoE configurations to the UE, MN and SN should not use the same set of measConfigAppLayerId. Therefore the MN knows whether the QoE results received from UE is associated to the SN QoE measurement configuration and can forward the QoE results to SN based on this. 
Also, according to the agreements of RAN3, both nodes may be interested in knowing the RAN visible QoE results. In such case, if the SN MeasurementReportAppLayer is included in the MN ULInformationTransferMRDC message, MN needs to send the SN MeasurementReportAppLayer to SN and only then SN sends the RAN visible QoE results back to MN. It will increase the delay of RAN visible QoE results and increase signaling over Xn interface. 

Observation 2: MN knows whether the measurement report needs to be forwarded to SN based on MN-SN coordination and by knowing the measConfigAppLayerId of the report.
Observation 3: Using MN ULInformationTransferMRDC message for sending the SN MeasurementReportAppLayer may increase the delay and signaling overhead of RVQoE transfer.
Based on these observations, we propose the following:
Proposal 2: If SRB5 is not configured, UE sends the SN QoE results in MeasurementReportAppLayer message via SRB4 and MN forwards them to SN.
RAN visible QoE
In the previous meetings, RAN3 made the following agreements and FFS on the RAN visible QoE.
	RAN3#117b-e
Proposal 5a: The MN can generate an RVQoE configuration for a UE.
Proposal 5b: The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration
Proposal 6a: The MN can send an RVQoE configuration to the UE.

RAN3#118
WA: SN can send an RVQoE configuration to the UE. FFS whether SN can send RVQoE configuration directly to UE via SRB3 or via split SRB1 or explicit over Xn (if MN can modify RVQoE).

RAN3#119
· 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.
· 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.
· Turn WA to agreement: SN can send an RVQoE configuration to the UE.

RAN3#119b-e
1. 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.




In our understanding, RAN3 only agreed that both MN and SN can generate RAN visible QoE configuration. It does not mean both MN and SN will send the RAN visible QoE configuration corresponding to the same QoE measurement to the UE. In order to avoid the complexity of the UE, we think only one node should configure the RAN visible QoE corresponding to each QoE measurement. In the last meeting, RAN3 has confirmed that the network does not know in advance which of the two nodes carries the application session. Since we do not know which node will benefit from the results anyway, it is straightforward that only the node which generates the QoE measurement configuration container should configure the RAN visible QoE. In NR-DC, the RRC configurations from MN and SN are independent. Therefore, each node should be able to update or modify only these RAN visible QoE configurations which it configured to the UE (i.e. not the ones configured by the other node).
Proposal 3: RAN visible QoE configuration is generated by the same node which generates the configuration for container based QoE. The other node will not send the RRC message to update/modify the RAN visible QoE configuration which was not configured by this node.

At RAN3#119b-e, there was a WA. We understand that if it is to be an agreement, RAN2 may need to discuss possible impacts.
· WA: QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs.  

Observation 4: If RAN3 has more progress on “WA: QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs.”, RAN2 may need to discuss possible impacts.

Pause of QoE measurement
The RAN2 FFS is listed as below:
	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).



In TS 38.300, the pause/resume mechanism is defined (since Rel-17 NR QoE) as follows:
	[bookmark: _Toc130939110]21.2.3	Handling of QMC during RAN Overload
The QoE measurement collection pause/resume procedure is used to pause/resume reporting of one or multiple QoE measurement configurations in a UE in RAN overload situation.
The gNB can use the RRCReconfiguration message to temporarily stop the UE from sending application layer measurement reports associated with one or multiple application layer measurement configurations. When the UE receives the QoE measurement collection pause indication, the UE temporarily stores application layer measurement reports in AS layer. When the UE receives the QoE measurement collection resume indication, the UE sends the stored application layer measurement reports to the gNB.



It was proposed by some companies that pause indication should be leg-specific, i.e. in case one node pauses the QoE configuration, then the reports can be sent over another leg. However, it should be noted there is already a possibility for the RAN to change the reporting leg of the QoE configuration and it is unclear why another mechanism is needed. Hence, there is no reason to modify the pause indication mechanism and we think the Rel-17 principle should be followed also in R18.
Observation 5: There is already a possibility for the RAN to change the reporting leg of the QoE configuration and it is unclear why pause indication should be used for that.

Proposal 4: Rel-17 defined pause/resume mechanism is kept, i.e. pause/resume reporting of one or multiple QoE measurement configurations in a UE.

Reporting leg/SRB selection
The RAN2 FFSes are listed as below:
	3: MN- or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE. FFS whether network configuration is needed.



	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.



Based on the latest RAN2 progress, our understanding is as below:
· For a single QoE SRB (i.e. one of SRB4 or SRB5 is configured for the UE), implicit indication can work, i.e. the UE just uses the configured SRB for sending the QoE reports to the network
· For two QoE SRBs (i.e. both SRB4 and SRB5 are configured for the UE), explicit indication can work, i.e. RAN2 already agreed “2: The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. ”. At the last RAN2 meeting, some companies proposed implicit indication, but it was not clarified how it works. Also, if the only benefit of implicit indication is to save 1-bit of signalling, we do not think it is worth additional complexity and discussions.

Observation 6: For the UE selection of reporting SRB:
· For a single QoE SRB (i.e. one of SRB4 or SRB5 is configured for the UE), implicit indication can work
· For two QoE SRBs (i.e. both SRB4 and SRB5 are configured for the UE), explicit indication can work
No extra impacts are foreseen.

Conclusion
For QoE measurements for NR-DC, we have the following observations as well as proposals:
Observation 1: RAN3 has made some progress regarding “How MN forwards SN-associated QoE reports received via SRB4”, and RAN2 can rely on RAN3 on solving the issue.
Observation 2: MN knows whether the measurement report needs to be forwarded to SN based on MN-SN coordination and by knowing the measConfigAppLayerId of the report.
Observation 3: Using MN ULInformationTransferMRDC message for sending the SN MeasurementReportAppLayer may increase the delay and signaling overhead of RVQoE transfer.
Observation 4: If RAN3 has more progress on “WA: QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs.”, RAN2 may need to discuss possible impacts.
Observation 5: There is already a possibility for the RAN to change the reporting leg of the QoE configuration and it is unclear why pause indication should be used for that.
Observation 6: For the UE selection of reporting SRB:
· For a single QoE SRB (i.e. one of SRB4 or SRB5 is configured for the UE), implicit indication can work
· For two QoE SRBs (i.e. both SRB4 and SRB5 are configured for the UE), explicit indication can work
No extra impacts are foreseen.

Proposal 1: The explicit indication of SRB for the QoE reporting is configured per RRC ID (i.e. measConfigAppLayerId-r17).
Proposal 2: If SRB5 is not configured, UE sends the SN QoE results in MeasurementReportAppLayer message via SRB4 and MN forwards them to SN.
Proposal 3: RAN visible QoE configuration is generated by the same node which generates the configuration for container based QoE. The other node will not send the RRC message to update/modify the RAN visible QoE configuration which was not configured by this node.
Proposal 4: Rel-17 defined pause/resume mechanism is kept, i.e. pause/resume reporting of one or multiple QoE measurement configurations in a UE.
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