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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, RAN3 discussed the alignment of Radio-Related Measurement and QoE Measurements and had the following agreements:
	For alignment of MDT and QoE measurement reporting, OAM may activate/deactivate appropriately. 
No RAN3 specification impact is needed in Rel-17 to ensure that the duration of QoE associated MDT covers all the QoE sessions if multiple QoE session configured. FFS: UE start/stop time of QoE might still be needed for correlation?
In case of aligned MDT/QMC (s-based activation), OAM includes Trace Reference and Trace Recording Session Reference of the MDT configuration in the QMC configuration sent to NG-RAN.
In case of aligned MDT/QMC (m-based activation), OAM includes Trace Reference of the MDT configuration in the QMC configuration sent to NG-RAN. 
FFS: OAM additionally has to include the QoE reference of the QMC configuration in m-based MDT configuration sent to NG-RAN in order to enable the gNB to select same UEs for MDT and QMC.
(WA turned into agreement) In case of aligned MDT/QMC, NG-RAN includes Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE. FFS whether other info is needed. Are TR/TRSR of the correlated MDT enough to uniquely identify the UE?
The gNB does NOT include QoE reference in MDT report sent to the TCE.
If RAN nodes are responsible for passing the mapping relation between QoE and MDT during mobility, NG-RAN node does not include the Trace Reference and Trace Recording Session Reference of the MDT session in QoE configuration sent to UE.
An indicator (TR/TRSR?) is required in the QoE configuration to NG-RAN to inform whether it should forward the QoE report to MCE along with the MDT related trace details.
To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node. 
FFS: NG-RAN can include session start and session end time stamp information related to MDT and QoE reports autonomously, using the same clock for MDT and QoE to assist the correlation entity. Session start and session end time indication needed from the UE?
FFS: In case of alignment between MDT and a paused QoE, UE reports the time elapsed between generating the QoE report and the time of reporting the QoE report i.e., when reporting is resumed. 
Rel-17 NR QMC to support the following activation scenario: S-based QoE and s-based MDT, M-based QoE and m-based MDT.
FFS: Rel-17 NR QMC will support the scenario: S-based QoE and m-based MDT.
The alignment of RVQoE and MDT measurements reuses the solution for the alignment of legacy QoE and MDT measurements. RAN node can reuse RRM measurements as well.
MDT/QMC alignment in split architecture scenarios should be considered. FFS on whether any enhancements is needed.



This contribution focuses on the further analysis on the alignment.
2. Discussion
2.1 Radio-related measurement 
In the last meeting, RAN3 has agreed that “To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node.” In our understanding, there are some cases that the client will not immediately start the QoE measurement after receiving the QoE measurement configuration. For example, the configuration container can include the locationFilter. In this case, the NG-RAN does not know the start time of the QoE measurement at UE side. Also, the NG-RAN does not know the end time of each QoE measurement session.
Observation 1: The time of receiving QoE measurement configuration and QoE measurement report at RAN side doesn’t necessarily match with the time of start and end for a QoE measurement session at UE side, which would lead to an imprecise correlating between MDT measurement and QoE measurement.
Observation 2:	The report period of the radio-related measurement and the QoE measurement are different.
In addition, the measurement/report period of the radio-related measurement and the QoE measurement are different. For example, the unit of QoE measurement is second and the unit of the radio-related measurement are ms. Therefore the MCE will receive the results of radio and QoE in different time even if they are configured simultaneously.
Therefore, we think the UE should send the start time and end time of each QoE measurement to the RAN, so that the NG-RAN could include the start time and end time to the MCE in order to enable the MCE to precisely alignment between QoE results and MDT results. However, someone could argue that as long as the NG-RAN records the time of receiving the QoE measurement report and MDT report, it is enough for the application layer to record, since application layer knows the start and end time of the service session, and the receiving time of QoE measurement of the concerned service session, plus the time of receiving MDT report. Here, there are two options on the table.
Option 1: UE includes the QoE measurement start and end time in the QoE measurement report message, for the RAN to forward together with QoE report to TCE, for correlation;
Option 2: RAN records the time of receiving QoE measurement configuration and QoE measurement report, and forward together with QoE report to TCE, for correlation.
Proposal 1: RAN3 to discuss which option to adopt as the solution to the alignment between MDT measurement and QoE measurement. 
In the last meeting, RAN3 also discussed the alignment between MDT and a paused QoE measurement report. During the pause, the UE will not send the QoE report that has been generated. In the last meeting, some companies proposed that the UE sends the time elapsed between generating the QoE report and the time of sending the reporting to enable the MCE knows the time of QoE report after the resume. In our understanding, if we go for option 1 in the proposal 1, there will be no issue, since the pause command just delays the reporting of an available QoE measurement report, while the the measurement behavor is not impacted.
Observation 3: As long as QoE measurement start and end time corresponding to each QoE measurement report are available at RAN side, i.e. option 1 above is adopted, there will be no issue for the alignment between MDT and a paused QoE measurement report.
2.2 How the collection entity knows to which UE these information belong
According to the above discussion, the collection entity can perform the association between QoE measurement and radio-related measurement. But the collection entity will receive these information from all the NG-RANs, and also the UE will move between different NG-RANs. In our understanding, the association should be performed among these information from the same UE. Then the next question is how the collection entity knows to which UE these information belong. 
Observation 4: RAN3 needs to consider how the collection entity knows to which UE these reported information from NG-RAN belong.
In the last meeting, RAN3 has agreed to support the following activation scenarios: S-based QoE and s-based MDT, M-based QoE and m-based MDT. RAN3 also agreed that the trace reference and trace recording session reference together with the QoE report are sent to the MCE.
In signalling based MDT, the CN sends the NG-RAN trace ID with the MDT configuration to the RAN for the measurement of a specific UE. The NG-RAN trace ID is composed of trace reference and trace recording session reference. According to the description in TS 32.421 and TS 32.422, the trace reference is used to identify a trace session and is globally unique. 
In the management based MDT, the OAM sends the management based MDT measurement configuration to the NG-RAN. The NG-RAN will select the UEs to perform the MDT measurement. Therefore the management based MDT measurement configuration is used by all the selected UEs in the NG-RAN. The management based MDT measurement configuration includes the trace reference. But it is used by all the UEs using this management based MDT configuration. Therefore the trace reference cannot globally identify the UE. The NG-RAN will allocate the trace recording session reference for the UE. The trace recording session reference is used to identify a trace recording session within a trace session. We think the trace recording session reference in management based MDT is not globally unique because the trace recording session reference is allocated by the NG-RAN. Therefore the trace recording session reference cannot globally identify the UE. 
Observation 5: Trace Reference/ trace recording session reference can globally identify a UE in case of signalling based measurement, but cannot globally identify a UE in case of management based measurement.
Therefore in the case of S-based QoE and s-based MDT, we think the MCE can use the trace reference and trace recording session reference of the signalling based MDT to find all the reported MDT results of the same UE.
But in the case of m-based QoE and m-based MDT, we think the MCE cannot find the reported MDT and QoE results of the same UE.  Therefore we may need some other info, e.g. cell info and/or C-RNTI for the collection entity to distinguish among different reports, and also can make correlation between radio related measurements results and QoE measurement results. As we known, the C-RNTIs of different UEs in the same cells are different. Therefore we think the C-RNTI can be used to identify a specific UE.  But the UE will move among different cells, therefore the entity need to know all the C-RNTIs of the UE in different cells. In Rel-15, RAN3 has supported to collect the UE mobility history for the RRC_CONNECRED UE. The UE mobility history information includes the cell ID history. Therefore we think RAN3 can introduce the C-RNTI in the UE history information. When the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI to the collection entity. If the NG-RAN sends the measurement results together with the serving cell ID and C-RNTI to the collection entity, the collection entity can find all the measurement results of the UE based on the serving ID, C-RNTI, the time staying in each serving cell and the time stamp of each measurement result.
In Figure 1, we give one example for the information received by the collection entity from the NG-RAN in management based measurement.
Collection entity
Information of UE#1 
Information of UE#2 
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QoE start +T1+Cell1+C-RNTI1
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t6
t7
MDT result#1+T2+Cell1+C-RNTI1
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QoE result#1+T3+Cell1+C-RNTI1
MDT result#2+T4+Cell2+C-RNTI2
QoE result#2+T5+Cell2+C-RNTI2
QoE end +T6+Cell2+C-RNTI2
Mobility history({Cell1,T3-T1,C-RNTI1},{Cell2,T7-T3,C-RNTI2}) +T7
T7
QoE start +t1+Cell1+C-RNTI3
MDT result#1+t2+Cell1+C-RNTI3
QoE result#1+t3+Cell1+C-RNTI3
MDT result#2+t4+Cell2+C-RNTI4
QoE result#2+t5+Cell2+C-RNTI4
QoE end +t9+Cell2+C-RNTI4
For UE#1: The collection entity use the {Cell1,T3-T1,C-RNTI1},{Cell2,T7-T3,C-RNTI2} to find all the QoE results and MDT results of UE1 received from Cell1 and Cell2
Mobility history({Cell1,t3-t1,C-RNTI3},{Cell2,t7-t3,C-RNTI4}) +t7

Figure 1. The information received by the collection entity in case of management based measurement
Proposal 2: For m-based QoE and m-based MDT, the NG-RAN sends the MDT results and QoE results together with the C-RNTI of the UE to the collection entity.
Proposal 3: For m-based QoE and m-based MDT, when the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI in each cell to the collection entity.

In the last meeting, RAN3 has agreed that the signalling based QMC configuration includes the trace reference and trace recording session reference of the MDT configuration and the management based QMC configuration includes the trace reference of the MDT configuration. The FFS is whether the MDT configuration need include the QoE reference in order to enable the NG-RAN to select same UEs for MDT and QMC. In our understanding, According to the above discussion, the MCE can associate all the results of the same UE. Also it is the NG-RAN implementation to select the same UE. Therefore including the QoE reference in the MDT configuration is not needed. In additional, we should not bring any impacts on the existing MDT function.
Proposal 4: Not need to introduce the QoE reference in the MDT configuration.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Corresponding TP to NG could be seen in [1].
3. Conclusion
Based on the discussion in this paper, we have the following observations and proposal.
Observation 1: The time of receiving QoE measurement configuration and QoE measurement report at RAN side doesn’t necessarily match with the time of start and end for a QoE measurement session at UE side, which would lead to an imprecise correlating between MDT measurement and QoE measurement.
Observation 2: The report period of the radio-related measurement and the QoE measurement are different.
Observation 3: As long as QoE measurement start and end time corresponding to each QoE measurement report are available at RAN side, i.e. option 1 above is adopted, there will be no issue for the alignment between MDT and a paused QoE measurement report.
Observation 4: RAN3 needs to consider how the collection entity knows to which UE these reported information from NG-RAN belong.
Observation 5: [bookmark: _GoBack]Trace Reference/ trace recording session reference can globally identify a UE in case of signalling based measurement, but cannot globally identify a UE in case of management based measurement.
Proposal 1: RAN3 to discuss which option to adopt as the solution to the alignment between MDT measurement and QoE measurement. 
Proposal 2: For m-based QoE and m-based MDT, the NG-RAN sends the MDT results and QoE results together with the C-RNTI of the UE to the collection entity.
Proposal 3: For m-based QoE and m-based MDT, when the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI in each cell to the collection entity.
Proposal 4: Not need to introduce the QoE reference in the MDT configuration.
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