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Introduction
Based on the advantages and disadvantages of different QoE report handling options in case of QoE pause as detailed in the incoming LS R2-2106775[1], this DP intends to provide the potential impact of each option and give the recommended suggestions from the SA4 perspective.  
Potential impact to SA4 for each option
· Option 1: Application layer is responsible for storing QoE reports when the UE receives QoE pause indication.
As we know, the main reason is because the AS (Access Stratum) layer would have a very limited storage capacity (e.g. ~64kBytes). In this case, the Application layer need to get informed about the QoE pause/resume event. And the application layer will keep collecting the QoE metrics and storing them in the application layer instead of sending them to the AS layer. Once the application layer is informed of the QoE resume event, it will resend the buffered/stored QoE reports to the AS layer and stop buffering the QoE reports any more. Obviously, the logic of application layer will be enhanced compared to the current specs. 
In SA5 defined TS 28.402 Clause 4.2.4 [2], the temporary stop and restart of QoE information reporting during RAN overload in LTE is specified. After UE receiving the RRCConnectionReconfiguration message for temporary stop of the reporting, the Access stratum sends +CAPPLEVMC AT command to the application with the temporary stop request. Then the application layer can be aware the QoE pause/resume via the similar mechanism for NR QoE Measurement and Collection. 
Similarly, as defined in Annex L.1 of TS 26.247, when the UE moves inside or outside a wanted geographic area, the application layer may be indicated with a Within-area Indication to let application layer involved.
· Option 2: AS layer is responsible for storing QoE reports when the UE receives QoE pause indication.
For this option, the application layer is transparent to the QoE pause/resume due to RAN overload. Then the application layer will be kept collecting the QoE metrics and sending the QoE reports to the AS layer via the AT Command+ CAPPLEVMR. 
Considering the storage limitation of AS layer, the received QoE reports may be partially discarded by the AS layer. However, the AS layer need to know exactly the content and prioritization, which seems really hard to understand the application data for the AS layer. 
The application layer is kept sending the QoE reports without sensing the reports discarding, which seems a bit wired. According to the previous agreements in LTE QoE measurement [3], SA4 think fragmented QoE reports covering only parts of a session are not very useful. If the AS layer discards parts of the QoE reports of a session, the pervious and the following QoE reports of this session is not useful. 
· Option 3: The QoE container received from application layer is discarded during pause.
For this option, the application layer is also unaware of the QoE pause/resume. In case of RAN overload, the QoE measurement and reporting in the UE side will be de-configured or released. Then the AS layer will just discard the received QoE reports from the application layer. 
In this case, if the application layer need to be aware of the QoE pause/resume. Same interactions between the application layer and the AS layer as the option 1 would be needed. 
Otherwise, the application layer would still be kept collecting the QoE metrics and sending the QoE reports to the AS layer. And the AS layer will directly discard the received reports. 
Besides, the sent QoE reports from the application layer will be discarded and the received QoE reports for the QoE server is not useful again according to the [3]. 
Summary:
In short, there are two main potential impact of the QoE report handling for QoE pause/resume. 
1. The application layer would be informed about the QoE pause/resume due to the RAN overload. Mechanism to activate/deactivate the measurement collection and/or reporting shall be needed, and similar mechanisms have been defined in TS 28.405 [2]. 
2. The application layer would be kept transparent to the RAN overload resulting QoE pause/resume. This has no impact to the current SA4 specs. The QoE measurement and reporting may be pointless without sensing such QoE pause/resume for the application layer. 
a) According to the [3], the QoE reports would be helpful only if the reports is integrated. If the application layer cannot be aware the QoE pause/resume, the QoE reports in the AS layer are probably discarded due to the storage limitation. So the received QoE reports in the QoE server cannot be complete and also will be useless finally. 
b) [bookmark: _GoBack]Besides the integrity problem, if the QoE reports are to be stored in the AS layer, the AS layer will need some cross-layer indicator the help it to understand the content or prioritization of the QoE reports for proper QoE reports discarding strategy, which would be more complex. 

After the above analysis, we suggest to adopt the Option1 as the QoE report handling mechanism for QoE pause/resume due to RAN overload.
1 Proposal
It is proposed to adopt the option1 in the LS R2-2106775 and agree the Draft LS S4-211133.
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