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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]During RAN2#113bis-e, the following agreements were made regarding QoE measurement handling at RAN overload: 
	·  “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.
· The following are options considered by RAN2 for QoE report handling during RAN overload via “QoE report pause indication”:
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.


In this contribution, we discuss the QoE measurement handling at RAN overload.
2. Discussion
For LTE, if the received measConfigAppLayer is set to release, UE shall inform upper layers to clear the stored QoE configuration, discard the received QoE report from upper layers and consider itself not to be configured to feedback the QoE report.
	1>	if the received otherConfig includes the measConfigAppLayer:
2>	if measConfigAppLayer is set to setup:
3>	forward measConfigAppLayerContainer to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report in accordance with 5.6.19;
2>	else:
3>	inform upper layers to clear the stored application layer measurement configuration;
3>	discard received application layer measurement report information from upper layers;
3>	consider itself not to be configured to send application layer measurement report.


Technically, the above releasing mechanism of LTE can also apply to NR.
Proposal 1： When QoE configuration is released, the UE shall discard the corresponding QoE report (both received and subsequent). 
As described in TR 38.890 [1], RAN is not allowed to intervene, i.e. pause, activate or de-activate an ongoing QoE measurement collection unless instructed by the OAM. If Proposal 1 is agreed, even though the ongoing QoE measurement collection will not be intervened, the UE AS cannot send the report to NG-RAN node when the corresponding configuration has been released. 
As described in TR 38.890 [1], RAN can release existing QoE measurement configuration in the following scenarios:
· when the session for which the QoE measurements are reported is completed;
· when the UE is handing over to a network that does not support the QoE measurement;
· when RAN overload. 
	[bookmark: _Toc65082780][bookmark: _Toc68707542]6.4 	Release of QoE measurement configuration 
An NG-RAN node can issue a release of QoE measurement configuration for Ues previously configured for QoE measurement reporting, provided that the session for which the QoE measurements are reported is completed.
RAN may need to release an ongoing QoE measurement configuration or QoE reporting configuration, e.g. if handing over to a network that does not support this.
[bookmark: _Toc65082781][bookmark: _Toc68707543]6.5 	QoE measurement handling at RAN overload
In case of RAN overload in standalone connectivity, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. RRC signaling is used by the gNB to indicate the UE to pause or resume the QoE reporting. Potential solutions of pause/resume mechanism need detailed technical specification of the procedures, e.g. pause/resume for all QoE reports or pause/resume per QoE configuration, how long can the UE store the reports, limit for stored reports size etc.
The details of QoE measurement handling at RAN overload in dual connectivity might be discussed in normative phase.


During RAN2#113bis-e, the following agreements were made regarding QoE measurement releasing.
	· From RAN2 point of view, the UE shall follow gNB commands and, NG-RAN can in principle release by RRC the application layer measurement configuration towards the UE at any time, e.g. if required due to load or other reasons (Note that other WGs are responsible to define the normal system procedures for release and which nodes are responsible etc). 


As analyzed above, if RAN release existing QoE configuration when RAN overload, the corresponding QoE report of ongoing QoE collection will be discarded.
The motivation for the network to release the QoE measurement configuration when RAN overload is to ensure data transmission. However, QoE Measurement Collection is used for analyzing and optimizing the user experience. When the UE is served by an overload cell or moves to the cell edge, the QoE will decline and the OAM/CN shall be aware of these issues and try to improve the QoE by RRM optimization or network optimization, especially for signaling based QoE measurement of some important service types (e.g. VR/XR). 
For example, if a subscriber complains about poor user experience in specific area, the operator may trigger signaling based QoE measurement to collect QoE report. However, if the NG-RAN node releases the QoE configuration when RAN overload, the report with declined QoE measurement result will be feedbacked, which may result in operator to think that network works well and there is no need to optimize the network in that area. In the end, users' complaints cannot be resolved.
One compromise to address the above issue is the QoE configuration from CN/OAM shall indicate whether the QoE configuration to UE can be released or not when RAN overload, the criteria may include service type and/or QoE measurement type.
Proposal 2： RAN is not allowed to autonomously release QoE configuration when RAN overload unless instructed by the CN/OAM.
As described in TR 38.890 [1], when RAN overload, RAN can stop new QoE measurement configurations, release existing QoE measurement configurations and pause QoE measurement reporting. As analyzed above, if RAN release the existing QoE measurement configuration, then there is no need to pause the QoE measurement reporting as the UE AS cannot report it without the configuration.
Therefore, When RAN overload,
· if CN/OAM indicates that the configuration is allowed to release when RAN overload, NG-RAN node may inform the UE to release existing QoE measurement configuration;
· if CN/OAM indicates that the configuration is not allowed to release when RAN overload, NG-RAN node may inform the UE to pause QoE measurement reporting.
Proposal 3： When RAN overload, if CN/OAM indicates that the configuration is allowed to release, RAN may inform the UE to release existing QoE measurement configuration. Otherwise, RAN may inform the UE to pause QoE measurement reporting.
During RAN2#113bis-e, which layer was responsible for storing the QoE report was discussed and the three options are as follows: 
· 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 pros and cons of the three options are discussed in the Table 1.
Table 1: Pros and cons of the three options
	
	Advantages
	Disadvantages

	Option 1: 
Application layer storing QoE reports
	· No need to store the QoE report in AS layer, therefore, no need to specify how long can the AS store the reports, limit for stored reports size etc.
	· AS need to inform the APP layer when AS receives QoE pause indication.
· Align with SA5 while not preferred by SA4 [3].

	Option 2: 
AS layer storing QoE reports
	· APP layer may not be aware of the RAN overload state and the cross-layer information exchange about pause indication is not needed.
	· The QoE report may occupy storage resources of AS for a long time, FFS how long can the AS store the reports, limit for stored reports size etc. 

	Option 3: 
Discarding QoE reports
	· No one is responsible for storing QoE reports. 
	· The collected report during pause is discarded and the QoE measurement may restart when overload situation in RAN is ended.


In our understanding, Option 1 is preferred as it may minimize the impacts to AS layer while the report during RAN overload can be feedbacked. Therefore, we propose to agree this option from RAN2 perspective and LS to SA4 and SA5 consulting the feasibility. If Option 1 is not agreeable, then Option 3 should be considered and avoid Option 2 which may introduce a lot of RAN impacts. 
Proposal 4： RAN2 assumes that UE AS will inform APP layer when it receives QoE pause indication from RAN, and UE APP layer is responsible for storing the QoE reports. After UE AS receives QoE resume indication from RAN and inform it to APP layer, APP layer can transmit the stored QoE reports to AS. LS to SA4 and SA5 for confirmation this assumption.
3. Conclusion
[bookmark: _GoBack]This contribution discusses the QoE measurement handling at RAN overload, and concludes with:
Proposal 1： When QoE configuration is released, the UE shall discard the corresponding QoE report (both received and subsequent). 
Proposal 2： RAN is not allowed to autonomously release QoE configuration when RAN overload unless instructed by the CN/OAM.
Proposal 3： When RAN overload, if CN/OAM indicates that the configuration is allowed to release, RAN may inform the UE to release existing QoE measurement configuration. Otherwise, RAN may inform the UE to pause QoE measurement reporting.
Proposal 4： RAN2 assumes that UE AS will inform APP layer when it receives QoE pause indication from RAN, and UE APP layer is responsible for storing the QoE reports. After UE AS receives QoE resume indication from RAN and inform it to APP layer, APP layer can transmit the stored QoE reports to AS. LS to SA4 and SA5 for confirmation this assumption.
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