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1 [bookmark: _Ref488331639]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In RAN2#113bis-e meeting, the following agreements regarding pause/resume mechanism for QoE reporting were achieved [1]:
	1. “QoE pause” indication from the network is used to temporarily stop QoE reports from being sent from the UE to the network. Application layer behaviour upon UE receiving “pause/resume” indications is out of RAN2 scope.
2. The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
Option 3: The QoE container received from application layer is discarded during pause.


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In this contribution, we will discuss the QoE measurements Activation/Deactivation when the configuration initialed and mobility happened, Pause/Resume mechanism for QoE reporting when the RAN is overload. 
2 Discussion
2.1 Activation and deactivation for QoE collection
Both signalling-based and management-based QoE measurement collection can use the same RRC procedure for the activation and deactivation. So we may take the management-based design as reference which specify in TS28.404 [2] and TS28.405 [3] for LTE QoE collection. 
In activation procedure, the RAN node sends the configuration to UE via RRCReconfiguration, include serviceType, qoEReference and QMC configuration file. The UE AS layer sends the configuration to application layer for the collection.  When the application in the service Type starts, the QMC is initiated. The application layer sends a recording session indication that indicates that a session is started to the AS layer. The UE sends the message MeasReportAppLayer including the recording session indication to the RAN node. And then RAN node sends a notification including the recording session indication to the network.
Proposal 1: The recording session start indication should be sent to RAN from UE via report message e.g. MeasReportAppLayer. 
In deactivation procedure,  the RAN sets the network request session to ended, but does not delete the UE request session id and the Collection Entity Address parameters, as the UE still may send reports which shall be send to the collection centre. For UE request sessions which have reported that a recording session is started, the RAN sends the RRCConnectionReconfiguration message to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to discard application layer measurement report information in otherConfig. The AS layer sends AT command to the application with the discard request. The application stops the recording session and stops recording of the requested information. The UE request session id and the Collection Entity Address parameters in the RAN are deleted when the UE request session is ended.
Proposal 2: The release/discard indication included in measConfigAppLayer for the collection deactivation. 
According to TR38.890 [4], the SA4 requirements for QoE measurements stipulate that the client shall check the QoE configuration only when a session starts. This means that the client shall continue the QoE measurements for an ongoing session even if the UE moves out of the configured area. 
Because the QoE configuration shall only be checked by client when session starts, the area scope configuration information should be informed to UE for checking whether the QoE measurement session should start within valid area scope.
We have discussed how to handle the area scope in the QoE configuration in study phase and captured three options.
Option 1, where the network is responsible to keep track of whether the UE is inside or outside the area and configures / releases configuration accordingly. 
Option 2, where the network is responsible to keep track of whether the UE is inside or outside the area, and the UE responsible to manage start stop of QoE accordingly. 
Option 3, where the UE is responsible for area checking (UE has the area configuration) and to manage start stop of QoE accordingly.
In option 1, this option is specified by SA5 for LTE QoE handover in 28.405 [3]. The withinArea indication is sent from RAN to UE to indicate whether the UE in or out defined Area scope. The UE is allowed to trigger QoE measurement when the UE is inside the areaScope in withinArea indication. The target gNB includes withinArea indication for the QoE configurations which are valid under its coverage during handover. 
Observation 1: Option 1 is aligned with the LTE solution for Area scope defined by SA5.
In option 2, the UE can always trigger QoE measurement if QoE configuration is received from gNB. When UE leaves the QoE measurement area scope, the target gNB can release QoE configuration for this measurement area scope during handover. 
Observation 2: The UE is always in area scope if it is configured in option2.
In option 3, the area scope list is sent to UE. The UE checks the QoE measurement area scope which is stored locally for the QoE configuration before triggering the QoE measurement. When UE leaves the measurement area scope, the UE will release the QoE configuration for this measurement area scope. 
All three options can work well under Connected Mode. But in QoE collection under Inactive Mode, the option 1 and option 2 will do not work correctly.  When the UE receives the QoE configuration in the area scope and moves out of the area scope in RRC_INACTIVE/IDLE state, the UE will keep the QoE configuration for this area configuration information and it is invalid for the QoE collection. 
As the QoE measurement can be supported in RRC_INACTIVE/RRC_IDLE for MBS was agreed in RAN2 #113-e meeting and the WID for specifying the QoE measurement handling in inactive mode was captured in RAN #91-e meeting. But it is not clear if support the collection under inactive mode in release 17. But for the future proof, we may select the option 3 for specifying. 
Observation 3: Option 3 is more flexible for the QoE collection under three RRC state.
Proposal 3: Send Area scope to UE if the QoE collection is supported in RRC_INACTIVE.
2.2 [bookmark: OLE_LINK5][bookmark: OLE_LINK7]Pause/Resume mechanism for QoE reporting 
For the issue of QoE report handling during RAN overload, there are three options provided by the last meeting agreement: 
· Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
· Option 3: The QoE container received from application layer is discarded during pause.
The pause/resume mechanism for QoE reporting is similar as logged MDT. For the logged MDT, the network sends the logged measurement configuration when the UE is in RRC_CONNECTED state. The UE performs the logged measurement in RRC_INACTIVE/ RRC_IDLE state and store the logged measurement report in AS layer. There are also some reports are stored in the AS layer, for example, RLF Report/RACH report/CEF report. Therefore, for the QoE report, it is possible to store QoE reports in AS layer when the UE receives QoE pause indication.
On the other hand, if the QoE reports can be stored in AS layer, the AS layer can know the situations of the stored QoE report, e.g. the stored duration and the size of QoE reports. For avoiding network overloading when resuming the QoE reports, the AS layer of UE can send the QoE reports related information to network for assisting the network to resume QoE reporting in order.
Proposal 4: AS layer is responsible for storing QoE reports when the UE receives QoE Pause indication.
If the AS layer is responsible for storing QoE reports when the UE receives QoE pause indication, there are some issues for the pause/resume mechanism for QoE reporting:
1. pause/resume is for all QoE reports or per QoE configuration
2. how long can the UE store the reports
3. limit for stored reports size
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For the issue 1, the granularity of all QoE reports to pause/resume QoE reporting is coarser than per QoE configuration to pause/resume QoE reporting. At the scenario of RAN overload, the option of all QoE reports is more suitable. If the granularity of per QoE configuration is selected, what follows is the evaluation criteria in this way, i.e. which types of QoE configuration need to be pause/resume and which types do not need to be pause/resume. For some real-time application, e.g.VR, the granularity of per QoE configuration is needed for that this application type needs to report immediately.
Proposal 5: The pause/resume mechanism may be applicable for all or partially QoE reports.
Proposal 6: Service type of QoE configuration can be used to evaluate which service type of QoE configuration needs to be paused or resumed.
The ongoing session will be continued and the recorded information will be stored in the UE until restart received. But the memory of UE is limited. In order to save the memory of UE, the continued time and the size of storage QoE reports should be defined when pausing the QoE reporting. The timer and size limitation may be sent with the pause command. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK17]Proposal 7: The timer and size limitation should be defined for UE AS layer storing QoE report when pausing the QoE reporting.
If the timer expires or the size is over limitation, the handling of storage QoE reports and corresponding QoE measurements should be defined. There are two options of UE’s behaviors for QoE reports and corresponding QoE measurements when the timer expires.
· Option 1: keep the stored QoE reports and inform Application layer to stop the QoE measurements for the corresponding QoE configuration.
· Option 2: discard the stored first-in QoE reports and continue the QoE measurements for the corresponding QoE configuration.
Proposal 8: RAN2 discuss the following two options of UE’s behaviors for QoE reports and corresponding QoE measurement when the timer expires or the size is over limitation
Option 1: Keep the stored QoE reports and inform Application layer to stop the QoE measurements for the corresponding QoE configuration.
Option 2: Discard the stored first-in QoE reports and continue the QoE measurements for the corresponding QoE configuration.
3 Conclusion
According to the analysis in section 2, it is proposed:
Observation 1: Option 1 is aligned with the LTE solution for Area scope defined by SA5
Observation 2: The UE is always in area scope if it is configured in option2
Observation 3: Option 3 is more flexible for the QoE collection under three RRC state
Proposal 1: The recording session start indication should be sent to RAN from UE via report message e.g. MeasReportAppLayer. 
Proposal 2: The release/discard indication included in measConfigAppLayer for the collection deactivation. 
Proposal 3: Send Area scope to UE if the QoE collection is supported in RRC_INACTIVE.
Proposal 4: AS layer is responsible for storing QoE reports when the UE receives QoE Pause indication.
Proposal 5: The pause/resume may be applicable for all or partially QoE reports 
Proposal 6: Service type of QoE configuration can be used to evaluate which type of QoE configuration needs to be paused or resumed.
Proposal 7: The timer and size limitation should be defined for UE AS layer storing QoE report when pausing the QoE reporting.
Proposal 8: RAN2 discuss the following two options of UE’s behaviors for QoE reports and corresponding QoE measurement when the timer expires or the size is over limitation
Option 1: Keep the stored QoE reports and inform Application layer to stop the QoE measurements for the corresponding QoE configuration.
Option 2: Discard the stored first-in QoE reports and continue the QoE measurements for the corresponding QoE configuration.
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