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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The WI on NR QoE management and optimizations for diverse services is approved in RAN#91 meeting. The objective is descripted as below:
The detailed objectives of the work item are as follows:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.

In this contribution, we focus on the discussion of 
QoE measurements activation/deactivation when the configuration initial and mobility,
Pause/Resume mechanism for QoE reporting when the RAN overload. 
Discussion
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 via RRCReconfiguration for the UE, include serviceType, qoEReference and QMC configuration file. The UE AS layer informs application layer for the collection.  When the application in the serviceType starts, the QMC is initiated. The application layer sends a recording session indication that indicates that a session is started to the access stratum. The UE sends the message MeasReportAppLayer including the recording session indication to the eNB. And then the 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 eNB 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 eNB sends the RRCConnectionReconfiguration message to relevant UEs. The RRCConnectionReconfiguration message is including measConfigAppLayer set to discard application layer measurement report information in otherConfig . The Access stratum 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 eNB are deleted when the UE request session is ended.
Proposal 2: The release/discard indication included in measConfigAppLayer for the collection deactivation. 
If the mobility happened, the QoE collection may be released due to UE moves out the defined area scope. The release procedure will be triggered by target RAN node and the RRC procedure is same as the operator triggered.
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. 
The principle is also captured in TS 26.114 [5] clause 10.1, TS 26.247[6] clause 16.3: 
The QoE configuration shall only be checked by the client when each session starts, and thus all logging and reporting criterias for an ongoing session shall be unaffected by any QoE configuration changes received during that session. This also includes evaluation of any filtering criterias, such as geographical filtering, which shall only be done when the session starts. Thus changes to the QoE configuration will only affect sessions started after these configuration changes have been received.
For assuming that 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.
For the issue of how to handle the area scope in the QoE configuration, we have discussed it in study phase and captured three options.
1. For the Area Handling at mobility there are three main options on the table. 
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. 
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. 
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. 
These three options can work well under connected mode. But in QoE collection under RRC_INACTIVE mode we will support in this release, the option 1 and option 2 will 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. The context retrieval should be performed. 
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 RRC_INACTIVE was captured in RAN #91-e meeting. But it is not clear if support the collection under RRC_INACTIVE in this release. But for the future proof, we may select the option 3 for specifying. 
Proposal 3: Send Area scope to UE if the QoE measurement is supported in RRC_INACTIVE.
Pause/Resume mechanism for QoE reporting 
It was agree that the network can pause or resume QoE reporting through RRC signaling, there are some issues left 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 4: The pause/resume mechanism is for all QoE report should be supported.
Proposal 5: The pause/resume mechanism is per QoE configuration should be supported, service type of QoE configuration can be used to evaluate which types of QoE configuration needs to be pause/resume.
In 28.404 [2], the pause and resume is specified as below:
	Step 1 (M)
	The RAN node sends a request to temporarily stop the reporting to the UEs that has started the QoE information collection. An indication about the temporary stop is sent to the management system.

	Step 2 (M)
	When the UE receives the request from the RAN node to temporarily stop reporting, the UE access stratum informs the application that reporting has temporarily been stopped. The application continues any ongoing recording and stores the recorded information until a restart request is received. 

	Step 3 (M)
	When the RAN overload situation is ended, the RAN node sends a request to restart the reporting to the UEs that has temporarily stopped the QoE information reporting. An indication about the restart is sent to the management system.

	Step 4 (M)
	When the UE receives the request from the RAN node, the UE access stratum informs the application to restart the QoE information reporting.


From step 2 we may know 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 sent with the pause command may be designed like as below:
	Timer
	Start
	Stop
	At expiry

	Txxx
	Upon reception of pause QoE reporting command
	[bookmark: OLE_LINK6]1.expire
2. Upon reception of resume QoE reporting command 
3.Upon reception handover command 
4. Others need FFS.
	Stop the ongoing recording and stop storing the recorded information when the timer expire


In addition to receiving the resume QoE reporting command, the new timer should be stopped when the handover command is received. For the other case, i.e. upon reception of  RRCRelease, if the RRC connection release procedure is to transit a UE in RRC_CONNECTED to RRC_IDLE, the  timer should be stopped. Since the QoE measurement handling in RRC_INACTIVE is needed to specify, whether the timer should be stopped needs FFS when the RRC connection release procedure is to transit a UE in RRC_CONNECTED to RRC_INACTIVE.
Proposal 6: A timer needs to be defined for UE store QoE report when pausing the QoE reporting.
If the timer expires, 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 storage QoE reports, stop the QoE measurements for the corresponding QoE configuration.
· Option 2: discard the storage QoE reports, continue the QoE measurements for the corresponding QoE configuration and reset the timer.
Proposal 7: RAN2 discuss the following two options of UE’s behaviors for QoE reports and corresponding QoE measurement when the timer expires:
· Option 1: keep the storage QoE reports and stop the QoE measurements for the corresponding QoE configuration.
· Option 2: discard the storage QoE reports but continue the QoE measurements for the corresponding QoE configuration and reset the timer.

Conclusion
According to the analysis in section 2, it is proposed:
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 measurement supported in RRC_INACTIVE.
Proposal 4: The pause/resume mechanism is for all QoE report should be supported.
Proposal 5: The pause/resume mechanism is per QoE configuration should be supported, service type of QoE configuration can be used to evaluate which types of QoE configuration needs to be pause/resume.
Proposal 6: A timer needs to be defined for UE store QoE report when pausing the QoE reporting.
Proposal 7: RAN2 discuss the following two options of UE’s behaviors for QoE reports and corresponding QoE measurement when the timer expires:
· Option 1: keep the storage QoE reports and stop the QoE measurements for the corresponding QoE configuration.
· Option 2: discard the storage QoE reports but continue the QoE measurements for the corresponding QoE configuration and reset the timer.
.
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