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Discussion and decision
1 Introduction
Referring to the discussion at last RAN2#115-e meeting [1] and the reply LS from SA4 [2] we discuss in this contribution the following issues:

1. RRC segmentation for transmission of QoE reports
2. Principles for transmission of QoE reports
2 Discussion
2.1 RRC segmentation for transmission of QoE reports
In order to conclude the issue on RRC segmentation for transmission of QoE reports, RAN2 sent the LS to SA4 [3] from the RAN2#114-e meeting wherein SA4 was asked to provide feedback on the maximum container sizes to apply in NR for QoE measurement configuration (issue 3) and for QoE measurement reporting (issue 4).
Acc. to the received reply in [2] SA4 recommends to remove the limits for QoE measurement configuration and for QoE measurement reporting in NR. SA4 indicates that in most cases the size of a QoE measurement configuration and QoE measurement reporting is not expected to exceed the limit of 1000 bytes (for QoE configuration) and 8000 bytes (for QoE reporting) which were specified for LTE/3G. However, in more advanced networks such as NR, which use more advanced services such as VR, it is more likely that the QoE configuration and the reporting size may exceed a limit of 1000 bytes and 8000 bytes respectively. In this context, SA4 indicates that a VR metric collection test resulted in a QoE report of about 18 kBytes in size in every ten minutes reporting interval. 
Due to the above information and the fact that RAN3 agreed to support VR in addition to streaming and MTSI services as supported service types in R17, it is required to support RRC segmentation for both the RRCReconfiguration message carrying the QoE measurement configuration and for the MeasurementReportAppLayer message carrying QoE reports if those messages exceed the maximum size of a RRC PDU of 9000 bytes (equivalent of PDCP SDU size). Since DL RRC segmentation is already supported for the RRCReconfiguration message there is nothing new to specify. 

However, UL RRC segmentation is currently supported for the UECapabilityInformation message only. But we think that for potential segmentation of the MeasurementReportAppLayer message the specified ULDedicatedMessageSegment message can be simply reused.
Proposal 1: RRC segmentation of the MeasurementReportAppLayer message is supported when the message size exceeds the 9000 bytes size limit. Each segment of the message is then carried on the ULDedicatedSegment message.

2.2 Principles for transmission of QoE reports

At last RAN2#115-e meeting several companies proposed to support the transmission of multiple QoE reports on a single MeasurementReportAppLayer message. In principle, we are fine with the proposal but think that this issue needs to be looked at in more detail.
Firstly, in LTE/3G an event-triggered reporting of QoE reports has been specified, i.e. whenever UE AS receives a QoE report from its AL (Application Layer), UE AS sends this QoE report via MeasReportAppLayer message to the network. We think for NR the same triggering mechanism can be adopted and there is no stringent need to support other triggering mechanisms such as periodical reporting similar to RRM measurements.
Proposal 2: Only event-triggered reporting of QoE reports is supported.

Furthermore, we think that in normal operation mode, i.e. non-RAN congestion case, it may not happen very often that UE AS may receive more than one QoE report at a time from UE AL. That means in most cases the MeasurementReportAppLayer message may carry only a single QoE report. But this situation will be different in case of QoE pause/resume as shown in Figure 1 below.
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Figure 1: QoE report handling at QoE pause
For both options, if QoE reporting is resumed the UE AS has to process multiple QoE reports which were stored during QoE pause (either in AL or AS). The question now is how UE AS should handle the multiple QoE reports for transmission, e.g.: 
· Should UE AS process the QoE reports in order as received from AL (Option 1) or stored in AS buffer (Option 2)?
· Should smaller sized QoE reports be prioritized or larger sized QoE reports?

In general, we think the handling of multiple QoE reports for transmission should not be left to UE implementation. Otherwise, it would result in different implementations and unpredictable behaviour. From our side we prefer a straightforward solution in which the UE AS processes all QoE reports in order irrespective of their sizes and which are available for transmission at the triggering time. Acc. to this solution the UE AS concatenates all QoE reports to be transmitted into a single MeasurementReportAppLayer message. If the resulting size of the MeasurementReportAppLayer message exceeds the 9000 bytes size limit, the message is segmented into a number of segments and each segment is transmitted via the ULDedicatedMessageSegment message to the network. 

Proposal 3: In case QoE reporting is triggered and multiple QoE reports are available, then those QoE reports are processed in order and are concatenated into a single MeasurementReportAppLayer message. If the resulting size of the MeasurementReportAppLayer message exceeds the 9000 bytes size limit, the message is segmented.

In Figure 2 below an example for transmitting the MeasurementReportAppLayer message with RRC segmentation is shown. In the example three QoE reports are assumed to be transmitted: QoE report #1 and #2 are of smaller size (e.g. 2 kBytes each) and QoE report #3 is of larger size (e.g. 18 kBytes). Since the resulting size of the MeasurementReportAppLayer message is 22 kBytes and thus larger than the RRC message size limit of 9000 bytes, the MeasurementReportAppLayer message is segmented into 3 segments and each segment is transmitted per ULDedicatedMessageSegment message.
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Figure 2: MeasurementReportAppLayer message transmission with RRC segmentation 
3 Conclusion

In this contribution we discussed the issues on RRC segmentation and the principles for transmission of QoE reports and made the following proposals:
Proposal 1: RRC segmentation of the MeasurementReportAppLayer message is supported when the message size exceeds the 9000 bytes size limit. Each segment of the message is then carried on the ULDedicatedSegment message.

Proposal 2: Only event-triggered reporting of QoE reports is supported.
Proposal 3: In case QoE reporting is triggered and multiple QoE reports are available, then those QoE reports are processed in order and are concatenated into a single MeasurementReportAppLayer message. If the resulting size of the MeasurementReportAppLayer message exceeds the 9000 bytes size limit, the message is segmented.
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