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Introduction
In last RAN3 meeting, RAN3 had below agreements and open issues on the alignment of radio-related measurement and QoE measurement.
RAN3#113e:
Postpone the discussion on alignment for the case that MDT is configured before QoE configuration till clarification is received from SA5 on QoE activation/deactivation procedure (i.e., whether to reuse trace function for QoE and if multiple trace sessions can be supported).
An indicator is required in the QoE configuration to NG-RAN to inform whether it should perform MDT and QoE measurements in a time-aligned manner. FFS whether an explicit or implicit indicator.
WA: NG-RAN should include Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE
WA: NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE
NG-RAN can include session start and session end time stamp information related to MDT and QoE reports autonomously (e.g., using the same clock for MDT and QoE )to assist the correlation entity. FFS whether UE also assists with time stamp information (e.g., start/stop time or via application layer timing information)
QoE and related MDT report can be sent to the same collection entity.
FFS whether to support the scenario that the MDT measurements are used only for QoE analysis.
FFS on the approach for aligning the MDT and QoE measurements i.e., whether to use a network based solution (e.g. OAM should activate/deactivate appropriately) or a UE assisted solution (e.g. UE indicates start/stop time of QoE, UE keeps MDT config pending at RRC till session starts)
FFS whether radio related information should be included.
FFS whether to include QoE reference in MDT configuration sent to NG-RAN
FFS whether to include the QoE reference in MDT configuration sent to UE
FFS whether to include QoE reference in MDT report sent to TCE
FFS whether and how to achieve alignment in case QoE reporting is paused

In this paper, we would like to further discuss on the alignment based on above agreements and open issues.
Discussion
2.1 Scenarios 
Both MDT and QoE are used for network optimization, from specification perspective, we cannot restrict how operator use the MDT measurement and QoE measurement. We could analyse which approach is suitable for which scenarios, but we couldn’t say which scenario cannot be considered, as any scenario is possible for optimization.
Observation 1, how to use MDT and QoE depends on operators, there’s no need to restrict the usage scenarios.
2.2 Approach for alignment 
Before we start to discuss the approaches for the alignment, we should firstly have common understandings on the fact that the MDT and QoE are configured simultaneously by OAM if the MDT is used for QoE analysis, even in case of MDT has already been configured before QoE configuration, it can also be reconfigured along with the corresponding QoE configuration.
Observation 2, no matter MDT is configured before QoE configuration or not, the MDT and QoE can be configured simultaneously by OAM for the alignment.
Proposal 1, RAN3 only focus on the case “MDT and QoE are configured simultaneously by OAM for the alignment” as we agreed in RAN3 112 e meeting, no matter MDT is configured before the QoE or not.
Based on the case that the MDT for QoE analysis is configured along with QoE configuration. To indicate NG-RAN to perform MDT and QoE measurements in a time-aligned manner, an indicator is required, this was agreed in the last meeting as below.
An indicator is required in the QoE configuration to NG-RAN to inform whether it should perform MDT and QoE measurements in a time-aligned manner. FFS whether an explicit or implicit indicator.
In our view, what the indicator is depends on which approach or is used for the alignment or which ID is used for ID correlation. To avoid redundant information, we suggest to discuss this indicator when the solution for the alignment and ID correlation is clear enough.
Proposal 2, the indicator to inform NG-RAN the alignment should only be decided until the solution for the alignment and correlation is clear. 
RAN3 had below open issues about the approach for the alignment.
FFS on the approach for aligning the MDT and QoE measurements i.e., whether to use a network based solution (e.g. OAM should activate/deactivate appropriately) or a UE assisted solution (e.g. UE indicates start/stop time of QoE, UE keeps MDT config pending at RRC till session starts)
We support UE assisted solution, as only UE has the knowledge of the session start/end information of the QoE measurement, to make both of the measurements in time-aligned manner and to avoid unnecessary MDT measurements especially if the MDT is only for QoE analysis, the session start/end indication should be notified from UE to NG-RAN. 
For UE assisted solution, below options can be further considered.
Option 1, NG-RAN activate/deactivate the MDT based on UE assisted information, which means there’s no extra impact on current MDT configuration, just adding an optional trigger for activation/deactivation the MDT.
Option 2, the MDT configuration with special indication (e.g. the MDT type is “assist MDT”) is kept in gNB or UE, the measurement session starts/ends based on UE assisted information, which means a new type of MDT should be introduced.
Regarding the UE assisted information, it could be session start/end indication to directly indicate the session start or not, or it could be a list of DRB/QoS flows used for the target service. If it’s a list of DRB/QoS flows, the gNB can monitor those DRBs to check whether there’re traffics on these DRBs so that it can start MDT measurement accordingly.
Proposal 3, RAN3 supports the UE assisted solution for the alignment. 
Proposal 4, RAN3 discusses the two options for UE assisted solution below:
· Option 1 NG-RAN activate/deactivate the MDT based on UE assisted information
· Option 2 the MDT measurement start/stop based on UE assisted information, the configuration can be saved in advance.
Proposal 5, the UE assisted information can be session start/end indication or a list of DRBs/QoS flows.  
2.3 Time alignment
For both network based solution or a UE assisted solution, time alignment of the reports should be supported, in the last RAN3 meeting, it’s agreed that NG-RAN can include session start and session end time stamp information related to MDT and QoE reports autonomously (e.g., using the same clock for MDT and QoE ) to assist the correlation entity. FFS whether UE also assists with time stamp information (e.g., start/stop time or via application layer timing information), which means the NG-RAN should include a timestamp when receiving the QoE report from UE, so that the QoE report and MDT report are using the same clock.
However, an issue was raised in the last meeting, which is “whether and how to achieve alignment in case QoE reporting is paused” the issue is shown in the Figure 1 below, without pausing reporting, the gNB can include the report received time in the QoE report, which can be used to indicate the QoE report time in gNB clock. If there’s pausing reporting, the QoE report received in gNB is not the actual QoE report time. A pausing time should be notified to the gNB, so that the gNB can converts the received time to the QoE report time in gNB clock by considering the pausing time, the pausing time here is the time from generating of the QoE report to sending of the QoE report. And it is should be noticed that different QoE reports may have different pausing times. To te the actual QoE report time in gNB clock. To distinguish the normal QoE report without alignment requirements, a request to report pausing time should be notified to UE in advance.
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Figure 1
Proposal 6, if the QoE report is paused, a pausing time should be included in the QoE report to help gNB calculate the actual QoE report time in gNB clock.
Proposal 7, a request to report pausing time should be notified to UE in advance to distinguish the normal QoE report without alignment requirements.
2.4 ID correlation 
As we discussed in section 2.2, which ID is used for ID correlation depends on the alignment approaches. Basically, there are two options, 
· include Trace ID in QoE report
· include QoE reference in MDT report
For the case that Trace ID is used for ID correlation, if it is the gNB who is responsible for including trace id in QoE report, there’s an issue when m-based MDT is used and UE’s QoE reporting is paused in gNB1 but resumed in gNB2. An example is shown below:
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Figure 2
In Figure 2, the MDT measurement and QoE measurement are performed when UE is in gNB1, however, the QoE report is paused because gNB1 is overload, when UE hands over to gNB2, the reporting is resumed in gNB, so it is gNB2 who receives the QoE report, but gNB2 is not aware of the trace id of the m-based MDT as it will not be propagated during handover.
To address this issue, below options can be considered
· Option a, for m-based MDT, transfer the mapping relation (QoE reference<->trace id) over Xn is needed
· Option b, transfer trace id to UE along with QoE configuration, thus UE can include the trace id in the QoE report.
For the case that QoE reference is used for ID correlation, if gNB include the QoE reference in MDT report for correlation, QoE reporting pausing will not have impact on this option.
Observation 3, if using trace id for ID correlation, there will be an issue that the target gNB is not aware of trace id after handover if QoE reporting is paused before the handover and management MDT is used.
Observation 4, If using QoE reference for ID correlation, there will no issue even QoE reporting is paused.
Proposal 8, RAN3 agrees QoE reference is used for correlation.
Proposal 9, if Trace ID is used for correlation, RAN3 agrees either transfer the mapping relation between QoE reference and Trace ID over Xn so that gNB can include the Trace ID in QoE report or transfer the Trace ID to UE so that UE can include the Trace ID in QoE report. 
2.5 Radio-related information
According to the MDT specifications, if MDT is configured, all of the DRBs for the UE will be measured in MDT, and it is highly possible that only a subset of the DRBs can be used for QoE analysis, so the DRB correlation is needed, otherwise the DRB measurements are useless for QoE.
Since gNB is not aware of UE application layer information, there are two options to be considered:
· Option 1: UE provides the DRB information related to the QoE measurements to gNB
· Option 2: UE includes the DRB related information in the QoE report.
[bookmark: _GoBack]Observation 5, Only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
Proposal 10, DRB information (e.g. DRB list or QoS flows) related to the QoE measurement should be indicated to the gNB or QoE server for correlation.
Conclusion
In this paper, we discussed the alignment of MDT and QoE, the following are observations and proposals:
Observation 1, how to use MDT and QoE depends on operators, there’s no need to restrict the usage scenarios.
Observation 2, no matter MDT is configured before QoE configuration or not, the MDT and QoE can be configured simultaneously by OAM for the alignment.
Proposal 1, RAN3 only focus on the case “MDT and QoE are configured simultaneously by OAM for the alignment” as we agreed in RAN3 112 e meeting, no matter MDT is configured before the QoE or not.
Proposal 2, the indicator to inform NG-RAN the alignment should only be decided until the solution for the alignment and correlation is clear. 
Proposal 3, RAN3 supports the UE assisted solution for the alignment. 
Proposal 4, RAN3 discusses the two options for UE assisted solution below:
· Option 1 NG-RAN activate/deactivate the MDT based on UE assisted information
· Option 2 the MDT measurement start/stop based on UE assisted information, the configuration can be saved in advance.
Proposal 5, the UE assisted information can be session start/end indication or a list of DRBs/QoS flows.  
Proposal 6, if the QoE report is paused, a pausing time should be included in the QoE report to help gNB calculate the actual QoE report time in gNB clock.
Proposal 7, a request to report pausing time should be notified to UE in advance to distinguish the normal QoE report without alignment requirements.
Observation 3, if using trace id for ID correlation, there will be an issue that the target gNB is not aware of trace id after handover if QoE reporting is paused before the handover and management MDT is used.
Observation 4, If using QoE reference for ID correlation, there will no issue even QoE reporting is paused.
Proposal 8, RAN3 agrees QoE reference is used for correlation.
Proposal 9, if Trace ID is used for correlation, RAN3 agrees either transfer the mapping relation between QoE reference and Trace ID over Xn so that gNB can include the Trace ID in QoE report or transfer the Trace ID to UE so that UE can include the Trace ID in QoE report. 
Observation 5, only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
Proposal 10, DRB information (e.g. DRB list or QoS flows) related to the QoE measurement should be indicated to the gNB or QoE server for correlation.
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