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Introduction
The new WID of enhancement on NR QoE management and optimizations for diverse services was approved in RAN#96[1]. In which, the following objective is included:
	...
· Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.
· 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.
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].



[bookmark: OLE_LINK15]Based on the discussion in RAN2#121 meeting, following agreements on QoE measurements have been achieved:
	· RRC configuration determines to which node UE sends the QoE report.  It is possible to change the reporting leg via RRC signalling after it has been configured.
· Split SRB for QoE reporting is not supported (unless serious problems are identified).
· Define new SRB (“SRB5”) for the QoE reporting to SN. SRB4 can only be configured for MCG (as in Rel-17). The priority of “SRB5” is lower than SRB1 or SRB3.
· If both MN and SN send the QoE configurations to the UE, MN and SN should not use the same set of identities. 
· RAN2 thinks it’s possible to have different m-based QoE configurations for UE in MN and SN if RAN3 allows it.


In RAN2#121bis e-meeting, based on the contributions, the following agreements have been achieved:
	· Both SRB4 and SRB5 can be configured simultaneously. 
· SRB5 handling (setup, modification, release) is configured via SN RRC Reconfiguration message, and SRB5 should be released when the SCG is released.
· According to the RAN2/RAN3 agreements, TS 37.340 can be updated based on the introduction of SRB5.
· If SRB5 is configured, the SCG is not deactivated, UE can transmit the QoE reports related to SCG in MeasurementReportAppLayer message via SRB5. 
· RAN2 to agree the following RRC spec impacts with SRB5 introduced:
· 1)	SRB5 is for RRC messages which include application layer measurement report information (i.e. MeasurementReportAppLayer), all using DCCH logical channel. 
· 2)	SRB5 has a lower priority than SRB3 and can only be configured by the network after AS security activation.
· 3)	Once AS security is activated, all RRC messages on SRB5 are integrity protected and ciphered by PDCP.
· 4)	Split SRB is not supported for SRB5.
· 5)	The integrity protection algorithm is common for SRB1, SRB2, SRB3 (if configured), SRB4 (if configured), SRB5 (if configured) and DRBs configured with integrity protection, with the same keyToUse value. The ciphering algorithm is common for SRB1, SRB2, SRB3 (if configured), SRB4 (if configured), SRB5 (if configured) and DRBs configured with the same keyToUse value. 
· 6)	SRB5 release is supported, e.g. via srb5-ToRelease IE
· UL segmentation can be used for message over SRB5.
· 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).
· 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.
· 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.
· There is no feedback from AS to AL in case reporting SRB is changed. This means that an ongoing application layer measurement session in APP layer is not affected when the reporting SRB is changed. The reporting SRB can also be changed even if the application session (from AS layer point of view) is ongoing.
· 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. 
· The UE resumes SRB5 (if configured) during RRC connection resume based on network indication (same as for SCG bearers in general).
· FFS pending RAN3 decisions: Whether RVQoE reports and encapsulated QoE reports are reported together to the same node (MN or SN) in NR-DC.
· For SRB switching in NR-DC scenario, FFS on the explicit indication and implicit indication, e.g. signaling impacts, details on UE/NW behaviours.
· RAN2 can wait for more RAN3 progress on the alignment of MDT and QoE before discussing any issues.


In this contribution, we will firstly discuss the issues of QoE configuration, reporting and pause/resume of QoE measurement in NR-DC, and then our proposals will be given.
Discussion 
[bookmark: OLE_LINK2]QoE configuration over MN/SN
Based on the previous RAN3 meeting, RAN2 needs to distinguish between legacy QoE and RVQoE for discussion in the NR-DC scenario. For legacy QoE, RAN3 has agreed that MN is responsible for configuring the S-based QoE to UE in the last meeting since only the MN in the NR-DC can receive the S-based QoE configuration from the core network. Thus the MN sends the S-based QoE configuration to the UE through an RRC message (e.g., RRCReconfiguration and RRCResume). From RAN2 signalling design perspective, it can already support for MN and SN to send the legacy QoE configuration to UE by an RRC message (e.g., RRCReconfiguration and RRCResume). But how to achieve splitting of QoE configuration identities between MN and SN is being discussed by RAN3, which depends on RAN3’s conclusion.
Proposal 1a: For S-based QoE, MN configures the QoE configuration to UE through an RRC message (e.g., RRCReconfiguration and RRCResume).
Proposal 1b: For M-based QoE, MN and SN can configure the QoE configuration to UE through an RRC message (e.g., RRCReconfiguration and RRCResume).
For RVQoE, RAN3 has agreed that the SN can send an RVQoE configuration directly to UE via SRB3 or in a transparent container to the MN, then MN can forward the received configuration to UE the last meeting. This behavior can already be supported by existing mechanism. That is,  the RVQoE configuration can be provided as part of RRCReconfiguration message as generated by SN gNB. Then MN can include the received SN RRCReconfiguration message container in mrdc-SecondaryCellGroup of MN RRCReconfiguration message, and forward it to UE through SRB1.Therefore it is proposed to agree on below proposal to align with RAN3’s agreements.
Proposal 2: For RVQoE configuration, SN can configure the QoE configuration directly to UE through SRB3, or forwarded by MN via SRB1 as part of SN RRCReconfiguration container (e.g., in mrdc-SecondaryCellGroup) included in MN RRCReconfiguration message. 
Based on the previous RAN2 meeting, some companies think that RVQoE 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. Furthermore, RAN3 has agreed that 
	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 other word, the other node will not send the RRC message to update/modify the RVQoE configuration which was not configured by this node. Therefore, only the node which made the RVQoE configuration should be able to update the RVQoE configuration. 
Proposal 3: For RVQoE configuration, only the node which made the RVQoE configuration can be able to update the RVQoE configuration.

QoE measurement reporting over MN/SN
Based on the previous RAN2 meeting, the network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. Some companies think that the granularity of  the explicitly indicate is per QoE configuration. Since the per QoE configuration provides more flexibility to NW, i.e., NW can use this to direct UE to report the QoE reports to the intended node (e.g., the node generating configuration) which can saves some inter-node message exchange, but with the cost on wireless resource overhead. In addition, for simplicity per UE can also be fine since RAN3 has already done some work on forwarding QoE reports. Therefore, we think UE can select the SRB for QoE reporting based on this explicit indication.
Proposal 4:  When both SRB4 and SRB5 are configured, an explicit indication is used to indicate the  SRB used for QoE reporting in a per UE basis, not need to introduce per QoE configuration indication.
In addition, we believe that the above explicit indication can also be used to reporting leg switching, that is, UE in DC switches the reporting leg based on indication from network. In our understanding, when one RAN node is in overload situation, there could be available resource in other node for transmission of QoE reports. In this case, it is useful to explicitly indicate UE to switch to a node that can be used for QoE report. Therefore, we think that the indication information contained in the QoE configuration can also be used to indicate the switching of the reporting leg. 
Proposal 5: The explicit indication should be contained in QoE configuration and can also be used to indicate the switching of the reporting leg.
pause/resume of QoE measurement
In the previous meeting, some companies proposed to support pause mechanism in NR-DC, but there were different opinions on how to introduce this mechanism (if MN sends Pause to suspend reporting to both: MN and SN, or to suspend reporting to MN only). In our understanding, the pause indication in Rel-17 is configured per QoE configuration, so the pause should apply to that QoE configuration. For the QoE measurements in NR-DC, there can be situations where both MN and SN are overloaded. In these cases, the network can still send the pause command to the UE and the UE can use the same principle as in R17. In addition, if the node which provided the QoE configuration is overloaded, the UE can be configured to transmit the reports to the other node. Therefore, we don’t think any further enhancements to pause is needed. In our understanding the pause/resume indication is set as per QoE configuration basis to allow NW to pause some of QoE configuration that is less critical among all configured QoE configurations, which served as some kind of priority handling while the SRB type (leg) switch indication is for NW to select whether to transmits the report to MN or SN based on overall consideration (e.g., radio quality, available resource and etc. ) The two indication is actually served for different purpose, therefore it is preferred not to mix these two things to avoid introduce extra complexity.
Observation 1: Pause/resume indication is set as per QoE configuration basis which served as some kind of priority handling during overload while  the SRB type (leg) switch indication is for NW to select whether to transmits the report to MN or SN when both SRB4/5 is configured, to mix two things will lead to extra complexity while no gain is foreseen. 
Proposal 6:  For NR-DC, legacy pause/resume mechanism  is used to pause reporting of one or multiple encapsulated QoE measurements .

[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 
Observation 1: Pause/resume indication is set as per QoE configuration basis which served as some kind of priority handling during overload while  the SRB type (leg) switch indication is for NW to select whether to transmits the report to MN or SN when both SRB4/5 is configured, to mix two things will lead to extra complexity while no gain is foreseen. 
Proposal 1a: For S-based QoE, MN configures the QoE configuration to UE through an RRC message (e.g., RRCReconfiguration and RRCResume).
[bookmark: _GoBack]Proposal 1b: For M-based QoE, MN and SN can configure the QoE configuration to UE through an RRC message (e.g., RRCReconfiguration and RRCResume).
Proposal 2: For RVQoE configuration, SN can configure the QoE configuration directly to UE through SRB3, or forwarded by MN via SRB1 as part of SN RRCReconfiguration container (e.g., in mrdc-SecondaryCellGroup) included in MN RRCReconfiguration message. 
Proposal 3: For RVQoE configuration, only the node which made the RVQoE configuration can be able to update the RVQoE configuration.
Proposal 4:  When both SRB4 and SRB5 are configured, an explicit indication is used to indicate the  SRB used for QoE reporting in a per UE basis, not need to introduce per QoE configuration indication.
Proposal 5: The explicit indication should be contained in QoE configuration and can also be used to indicate the switching of the reporting leg.
Proposal 6: Reusing to pause/resume reporting of one or multiple QoE measurement configurations in a UE for NR-DC.
 References
[1] [bookmark: _Ref31646358]RP-221803, Enhancement on NR QoE management and optimizations for diverse services, June, 2022
[2] R2-2209330, LS to RAN2 on RAN3 agreement of QoE reporting in NR-DC, August, 2022
 
	4/4	
