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1 [bookmark: _Ref488331639]Introduction
In the previous several RAN2 meetings, some agreements are made for the QoE configuration and captured in chairmen note [1] ~ [3]. And some open issues also captured. This contribution discusses the remaining issues of NR QoE
2 Discussion
For the issue of QoE report handling during RAN overload, there are three options provided by RAN2: 
· 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.
RAN2 sent LS to SA4/SA5 for the above issue and SA4/SA5 send reply LS in last meeting.
In the liaison [2] from SA5, they state either of option 1 and Option 2 is equivalent.
In the liaison [3] from SA4, they state it is feasible to buffer QoE data during temporary stop/QoE pause in application layer. However, SA4 points out that fully-reliable resumption of QoE reporting by the application layer, upon receiving a restart directive, may not always be possible in the current Rel-17 QoE architecture. When the RAN overload occurs, it may be last for hours. If application layer is responsible for storing QoE reports during QoE pause, the QoE reports may not valid when network expects to resume it.
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 1: AS layer is responsible for storing QoE reports when the UE receives QoE Pause indication.
If no timer and/or size limitation may be sent with the pause command, considering the buffer size of AS layer, the suitable solution may be that AS layer firstly store the QoE report according the configuration of the buffer.  When the buffer  for storing the QoE report is full, the AS layer may inform  the APP layer to stop send report to AS layer and store the QoE report in APP layer.
Proposal 2: AS layer to store QoE report firstly and then informs the APP layer to store the QoE report when buffer in AS layer is full. 
In RAN2#113bis meeting, we agreed to add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements. Regarding the report for the   multiple simultaneous QoE measurements, we didn’t discuss and get any conclusion. From the liaison [3] from SA5, the multiple QoE data report may be required from the same UE.
As there will be assurance and other automated functions using the QMC mechanism in 5G in Rel-17, the functionality to provide QoE Reference both inside and outside the container to enable multiple simultaneous measurements and the temporary stop/restart QMCs are needed:
· As multiple assurance and automation functions may need to have different QoE data from the same UE, multiple simultaneous QMCs from each UE is needed.
· When multiple QMCs are ordered by different consumers, the reported data needs to be sent to different consumers. The base station needs to have a mapping of the QoE Reference and the consumer address. The base station should not need to open the report container and decode the data to find the QoE Reference.

When the multiple simultaneous QMCs are configured, the application layer in UE should trigger the measurement based on the configurations. The Report of these measurements may be generated and send AS layer at different time or same time according the configuration and service start/stop conditions.  If the AS receive several report from application layer, the AS should send these report in one RRC message if the sum size of all the report size is less than the maximum limitation of the RRC message(i.e. 9000 octets).  If the sum size of these reports is larger than 9000 octets, the UE may send these reports via several RRC messages.  In one RRC message, one or several reports may be included. There is no reason to exclude using one RRC message to carry multiple QoE reports. 
Proposal 3: Add the report of QoE measurements by means of list to enable report of multiple simultaneous measurements.
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 [8] and TS28.405 [9] 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 4: The recording session start indication should be sent to RAN from UE via report message e.g. MeasReportAppLayer.    
3 Conclusion
[bookmark: OLE_LINK3]In conclusion, we propose the followings:
Proposal 1: AS layer is responsible for storing QoE reports when the UE receives QoE Pause indication.
Proposal 2: AS layer to store QoE report firstly and then informs the APP layer to store the QoE report when buffer in AS layer is full. 
Proposal 3: Add the report of QoE measurements by means of list to enable report of multiple simultaneous measurements.
Proposal 4: The recording session start indication should be sent to RAN from UE via report message e.g. MeasReportAppLayer.    
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