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1 Introduction
In this contribution, we discuss on time information of measured samples in QoE report.
2 Discussion
In last RAN2 meeting (i.e., RAN2#118e), the following issue remained as FFS:
	R2-2206129
Clarifications for buffer level reporting (RIL: H088)
Huawei, HiSilicon
discussion
Rel-17
NR_QoE-Core
· HW proposes to agree 1. Nokia think this is just the measurement report periodicity. HW think this is more frequent, and one report can carry many measurement samples. Nokia think there is such periodicity in the container file already and it shall be reused. HW think SA4 requested us to specify this. Nokia not ready to agree. Chair: PL check, but we try to conclude this meeting, keep FFS for now (for checking).

· Samsung think that there is a general issue that the time or order of each measurement sample in the report cannot be known based on the current report, it should be known, request that we capture a general FFS on this and try to resolve. 

· FFS if we P1: Specify buffer level measurement sample periodicity within RAN visible QoE configuration. FFS value range. 

· FFS if we need to add something to allow receiver to know the order of / timing of measurement samples. 





If we do not define any order or timing information of measurement samples, measured QoE metrics may be useless. For example, UE has 2 samples of buffer levels to report to gNB where sample 1 indicates full of the buffer level whereas sample 2 indicates low level of buffer. If sample 1 is a more recent sample than sample 2, gNB may understand UE experienced low buffer level but it is addressed now, so perheps no immediate action is needed. Otherwise (i.e.  If sample 2 is a more recent sample than sample 1), gNB may understand UE is currently experiencing low buffer level, so some immediate action is needed. However, the problem is, gNB cannot figure out which one is more recent data, thus not determining whether immediate action is needed or not. To address this issue explicitly, adding sampling timing information in QoE report may be considered. However it incurs additional signaling overhead included with each measured sample in QoE report. Therefore, we would like to propose to define the order of the buffer level list, which implies timing information of each buffer level implicitly. Two options can be considered: 1) latest to oldest, or 2) oldest to latest. Either is fine, but just for proposal, we here choose the former option. If this inclusion order for buffer level list is defined and used by UE application layer when creating the buffer level list, all UE AS needs to do is just forward the list to gNB without any modification (ex. order of the list).
Proposal 1. UE application includes entries in the buffer level list from the latest to the oldest.

Proposal 2. UE AS sets appLayerBufferLevelList to the buffer level list received from UE application without modifying the order of the list.
Besides, issue is not limited to buffer level of RAN visible QoE. Currently, a QoE report message (i.e. MeasurementReportAppLayer) may include multiple QoE report (i.e., multiple MeasReportAppLayer). As per the following agreement, within a MeasurementReportAppLayer message, there could be multiple MeasReportAppLayer with the same measConfgAppLayerId.
	Agreement in RAN2#116bis-e:

· [030] There can be both multiple QoE reports with different measConfigAppLayerId and multiple QoE reports with the same measConfigAppLayerId in the MeasurementReportAppLayer message.




Then, when this MeasurementReportAppLayer message is received by gNB (in case of RAN visible QoE) or TCE/MCE (in case of legacy QoE), they cannot obtain any information for measured timing of each MeasReportAppLayer (e.g., which MeasReportAppLayer is the latest). Therefore, we would like to discuss two options to address this issue.
- Option 1. Explicit timing information (ex. timestamp or timing order) is added as a new parameter in each MeasReportAppLayer.
- Option 2. Implicit timing information is used by defining order of MeasReportAppLayer in MeasurementReportAppLayer message (e.g., from latest to oldest)
Proposal 3. Discuss two options to indicate measured timing of MeasReportAppLayer, in case a MeasurementReportAppLayer message includes multiple MeasReportAppLayer with the same measConfgAppLayerId.
- Option 1. Explicit timing information (ex. timestamp or timing order) is added as a new parameter in each MeasReportAppLayer.
- Option 2. Implicit timing information is used by defining order of MeasReportAppLayer in MeasurementReportAppLayer message (ex. from latest to oldest).
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1. UE application includes entries in the buffer level list from the latest to the oldest.

Proposal 2. UE AS sets appLayerBufferLevelList to the buffer level list received from UE application without modifying the order of the list.
Proposal 3. Discuss two options to indicate measured timing of MeasReportAppLayer, in case a MeasurementReportAppLayer message includes multiple MeasReportAppLayer with the same measConfgAppLayerId.
- Option 1. Explicit timing information (ex. timestamp or timing order) is added as a new parameter in each MeasReportAppLayer.
- Option 2. Implicit timing information is used by defining order of MeasReportAppLayer in MeasurementReportAppLayer message (ex. from latest to oldest).
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