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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:
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

This contribution focuses on the further analysis on the alignment.
2. Discussion
2.1 Radio-related measurement and Radio-related information
In the last meeting, RAN3 discussed the case where MDT is configured before QoE. Some companies think it depends on the reply from SA5. In this meeting, we receive the reply LS [1] from SA5. As discussed in [2], we think SA5 does not exclude that the trace mechanisms can be used to support the NR QMC and we proposes to use the trace mechanisms to support the NR QMC.
According to the discussion in the last meeting, there are two options.
	· Option 1 (Reuse trace function for QoE and single active trace session support): Deactivate the on-going MDT and then configure MDT measurement and QoE measurement together to achieve alignment
· Option 2 (Decoupled function for QoE and/or multiple active trace session support): FFS whether and how to achieve alignment e.g., via start time and end time of QoE measurement, QoE assistant information in E1/F1


In option 1, the network will deactivate the on-going MDT. It will impact the exiting MDT measurement. 
In our understanding, according to the TS 32.421, SA5 supports the multiple active trace session. If the new QoE measurement uses one different trace reference, the network does not need to deactivate the exiting trace. In addition, SA5 has specified that the new trace session can be started if the trace reference is not equal to an existing one.
	-	A globally unique ID shall be generated for each Trace Session to identify the Trace Session. 
This is called the Trace Reference. 
The method for achieving this is to divide the Trace reference into Country, Operator, and trace Id.
-	Trace Session may be activated from the management system simultaneously to multiple NEs with the same Trace Reference (i.e. same Trace Session).
-	The Trace Scope and Depth shall be specified within the control and configuration parameters during Trace Session activation.
-	There can be cases in a NE when it receives multiple Trace Session activations for the same connection (e.g. simultaneous CS/PS connections). In these cases the starting time of the Trace Session Activation and the starting time of the first Trace Recording Session is the same using signalling based activation. For these cases there are two different cases for the Trace Session activation in a Network Element when it receives another Trace Session activation to the same subscriber or MS:
-	If the Trace Reference is equal to an existing one, a new Trace Session shall not be started;
-	If the Trace Reference is not equal to an existing one, a new Trace Session may be started.


Therefore we can use option 2 to discuss the case where the MDT is configured before the QoE. It also depends on whether the trace mechanisms can be used for the QoE measurement. 
If RAN3 agrees to use the trace for the QoE, the option 2 will use the multiple active trace session. When the OAM configures the QoE, the OAM knows whether the MDT has been configured and knows the trace reference of the MDT. If the exiting MDT configuration is the same to the MDT configuration corresponding to the QoE, the OAM does not need to configure another MDT configuration. The OAM only needs to send one indication to the RAN to inform the association requirement. If the exiting MDT configuration is not the same to the MDT configuration corresponding to the QoE, the OAM can send the new MDT configuration and QoE configuration to the RAN with new trace reference. If RAN3 agrees to use the decoupled function for the QoE measurement, there is no problem to support the case where the MDT is configured before QoE is configured.
Proposal 1: To use option 2 to support the case where the MDT configuration is configured before QoE is configured (decoupled function for QoE or multiple active trace session with different trace references). 
In the last meetings, RAN3 has agreed that radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment. According to the discussion in the last meetings, there are two cases when these two are configured simultaneously.
Case 1-a: Radio-related measurements is used for QoE analysis.
Case 1-b: Radio-related measurements is used for MDT purpose, but can also be used for QoE analysis.
In the last meetings, RAN3 has agreed that immediate MDT is taken as baseline for the collection of Radio-related Measurements to assist QoE analysis. In the R16&R17, the immediate MDT includes the DL signal quantities, power headroom measurement, PDCP SDU data volume measurement, average UE throughput measurement, packet delay measurement, packet loss rate measurement, WLAN/Bluetooth measurement. Some of them involves the UE and there is at most one measurement identify for some of them, for example there shall be only one delay measurement in the UE at the same time. For these measurements, if we consider case 1-a, RAN may need to trigger another new MDT measurement configuration for that UE because the network may already configure MDT measurement which would increase the complexity at the UE side.
Some of immediate MDT measurement are measured only by the network. For example the PDCP SDU data volume measurement, average UE throughput measurement and packet loss rate measurement. If there are two independent measurement configurations for these measurement, we think it will also increase the complexity at the RAN side.
Also if the MDT measurement is only for QoE analysis, the network will deactivate the MDT measurement after the QoE measurement ends when the service is stopped. After a while, if the QoE measurement start again due to re-starting of the service, the network will need to reactivate the MDT measurement. It will increase the signalling interaction in Uu.
Therefore we think case 1-b should be considered as the typical case.
Proposal 2: For case 1, case 1-b should be considered as the typical case, network is responsible for correlating MDT measurement results for QoE purpose. 
In the last meeting, RAN3 has agreed that QoE reference and trace reference should be considered for correlation. But how to correlate and whether other information is needed are FFS.
In our understanding, 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.
Observation 1: The measurement/report period of the radio-related measurement and the QoE measurement are different.
For the case 2 that MDT is configured before QoE configuration, the MCE also will receive the results of radio-related measurement report (MDT measurement report) and QoE measurement report in different time, which implies that the solutions of alignment/correlation are the same for the case 1 and case 2.
Observation 2: The solutions of alignment/correlation of radio-related measurement report (MDT measurement report) for QoE purpose are the same, regardless whether the radio-related measurement and QoE measurement are configured simultaneously or not. 
In the last meetings, RAN3 has agreed that the OAM (e.g. TCE or MCE) is responsible for correlation and also the RAN sends the session start and session end time stamp information related to MDT and QoE reports to the correlation entity. In our understanding, the start and end time stamp information is not enough. During the whole QoE measurement of the session, the RAN will collect several measurement results of MDT and QoE. Also the measurement period of MDT and QoE may be different. The QoE measurement results in different measurement period will associate to different measurement results of MDT. Therefore we think the RAN also need send time stamp of collecting each measurement results of MDT and QoE to the collection entity. The collection entity can know the starting time and end time of each measurement results based on the measurement period and then perform the association.
Proposal 3: When the RAN sends one MDT/QoE measurement result to the collection entity, the RAN also sends the time stamp of collecting this result.
Proposal 4: The collection entity can correlate the MDT measurement results and the QoE measurement results based on the time stamp of each MDT/QoE result.
According to the above discussions, we think the collection entity can perform the correlation based on the time stamp of each MDT/QoE results. This can be applied to all the cases regardless whether the MDT configuration and QoE configuration are configured in the same time. Therefore we think the MDT measurement configuration and QoE measurement configuration can be configured at the different time. We think the agreement of last meeting “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.” is not corrected. The OAM/CN only need send one indication to inform whether the association between MDT and QoE measurement results is needed. If the association is needed, the RAN will send some assistance information (e.g. the time stamp of collecting each measurement result and session start/end time information) to the MCE. Otherwise, the RAN will not send these assistance information.
Proposal 5: The agreement “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.” is not clear. It can be “An indicator is required in the QoE configuration to NG-RAN to inform whether it should send some assistance information to the collection entity to assist the performing of the association”.
Taking the above discussion into consideration, we think the association does not need to modify the current MDT procedure and does not require the UE to perform the alignment between the QoE measurement and MDT measurement. Therefore we have the following proposals:
Proposal 6: The UE does not need to keep MDT configuration pending at RRC until QoE session starts
Proposal 7: No need to include the QoE reference in MDT configuration sent to UE
Proposal 8: NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE
Similarly, the NG-RAN can know the starting time of the radio-related information because the configuration related radio-related information is configured by the NG-RAN itself, then the NG-RAN can send the time stamp corresponding to the time of radio-related information to the collection entity. Also the OAM/CN can send an indication to the RAN to inform whether the RAN need send the radio-related information to the collection entity.
Proposal 9: The NG-RAN sends the time stamps corresponding to the timing info of radio-related information to the collection entity.
Proposal 10: An indication is needed to indicate to RAN as a request for reporting radio-related information.
In the last meeting, RAN3 has agreed that the RAN can include session start and session end time stamp information related to QoE reports. In our understanding, the RAN does not know the service type of each QoS flow/PDU session. Therefore the RAN does not know when the QoE measurement will be started.
For the QoE reporting, according to the LS from SA5 [1] and the description in TS 28.405, the UE can send one start indication to the eNB when the QoE measurement is started and send one stop indication to the eNB when the QoE measurement is ended. Although these indications are not supported in R16 LTE QoE, we think RAN3 and RAN2 can consider it in NR QoE, therefore the RAN and the collection entity can know the start time of the QoE measurement. 
	TS 28.405:
8.	The application layer sends the AT command +CAPPLEVMR including a recording session indication indicating that a session has started to the access stratum.
9.	The UE sends the message MeasReportAppLayer including the recording session indication to the eNB
10.	The eNB sends a notification including the recording session indication to the NM.
11.	When the QMC is completed, the recorded information is collected in a QMC report [6], [7]. including qoEReference and recordingSessionId. The qoEReference, Client Id [6] and [7] in the reporting container (that represent the UE request session) and recordingSessionId are needed in the QoE collection entity for post processing purposes.


Proposal 11: The UE sends the QoE measurement start/stop indication to the RAN.
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, radio-related measurement and radio-related information. 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 3: RAN3 need to consider how the collection entity knows to which UE these reported information from NG-RAN belong.
In signalling based MDT, the CN sends the NG-RAN trace ID with the MDT configuration to the RAN. The NG-RAN trace ID is composed of trace reference and trace recording session reference. 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. 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. 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. 
	TS 32.422
[bookmark: _Toc516654930][bookmark: _Toc28278121][bookmark: _Toc36134396][bookmark: _Toc44686881]5.6	Trace Reference (M)
The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:
MCC+MNC+Trace ID, where the MCC and MNC are coming with the Trace activation request from the management system to identify one PLMN containing the management system, and Trace ID is a 3 byte Octet String.
NOTE 1: Trace ID referred here is the same as Trace reference in previous releases.
NOTE 2:	The MCC+MNC being part of the Trace Reference from Rel-8 onwards (e.g. ignored by Rel-6 / Rel-7 UTRAN Network Elements), the uniqueness of the Trace Reference may not be guaranteed with Rel-6 / Rel-7 Network Element(s) involved in the Trace.
[bookmark: _Toc516654931][bookmark: _Toc28278122][bookmark: _Toc36134397][bookmark: _Toc44686882]5.7	Trace Recording Session Reference (M)
This parameter shall be a 2 byte Octet String.
……




For the same reasons, we think the QoE reference in signalling based QoE is globally unique and can globally identify the UE. The QoE reference in management based QoE is globally unique for each QoE job, but is shared by all the selected UE in one NG-RAN. Therefore it cannot globally identify the UE.
Observation 4: Trace Reference/QoE reference can globally identify a UE in case of signalling based management, but cannot globally identify a UE in case of management based management.
With the observation above, for signalling based measurement, the collection entity can use the trace reference/QoE reference ID to identity the same UE during the whole lifetime of the UE because the NG-RAN trace ID of the signalling based MDT measurement is still the same after the handover. 
Proposal 12: For signalling based QoE measurement, the NG-RAN sends the trace reference or QoE reference to the collection entity.
While for management based measurement, the trace reference and QoE reference info is not sufficient since such info is not related to a specific UE, thus 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 
T1
QoE start +T1+Cell1+C-RNTI1
T2
T3
T4
T5
T6
t1
t2
t3
t4
t5
t6
t7
MDT result#1+T2+Cell1+C-RNTI1
Cell1
Cell2
Cell1
Cell2
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 13: For management based QoE measurement, 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.
2.3 Alignment with RAN visible QoE
In our understanding, the motivation of RAN visible QoE is to optimize the radio resource configuration/scheduling of the UE in order to improve the QoE. Also, the NG-RAN knows the radio-related measurement and radio-related information, therefore we think it is the NG-RAN to align the RAN visible QoE and radio-related measurement/information, and there should be no RAN3 impacts.
Proposal 14: RAN is responsible for the alignment of radio-related measurement/information and RAN visible QoE, and there should be no RAN3 impacts.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Corresponding TP to NG could be seen in [3].3. Conclusion
Based on the discussion in this paper, we have the following observations and proposal.
Observation 1: The measurement/report period of the radio-related measurement and the QoE measurement are different.
Observation 2: The solutions of alignment/correlation of radio-related measurement report (MDT measurement report) for QoE purpose are the same, regardless whether the radio-related measurement and QoE measurement are configured simultaneously or not. 
Observation 3: RAN3 need to consider how the collection entity knows to which UE these reported information from NG-RAN belong.
Observation 4: Trace Reference/QoE reference can globally identify a UE in case of signalling based management, but cannot globally identify a UE in case of management based management.
Proposal 1: To use option 2 to support the case where the MDT configuration is configured before QoE is configured (decoupled function for QoE or multiple active trace session with different trace references). 
Proposal 2: For case 1, case 1-b should be considered as the typical case, network is responsible for correlating MDT measurement results for QoE purpose. 
Proposal 3: When the RAN sends one MDT/QoE measurement result to the collection entity, the RAN also sends the time stamp of collecting this result.
Proposal 4: The collection entity can correlate the MDT measurement results and the QoE measurement results based on the time stamp of each MDT/QoE result.
Proposal 5: The agreement “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.” is not clear. It can be “An indicator is required in the QoE configuration to NG-RAN to inform whether it should send some assistance information to the collection entity to assist the performing of the association”.
Proposal 6: The UE does not need to keep MDT configuration pending at RRC until QoE session starts
Proposal 7: No need to include the QoE reference in MDT configuration sent to UE
Proposal 8: NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE
Proposal 9: The NG-RAN sends the time stamps corresponding to the timing info of radio-related information to the collection entity.
Proposal 10: An indication is needed to indicate to RAN as a request for reporting radio-related information.
Proposal 11: The UE sends the QoE measurement start/stop indication to the RAN.
Proposal 12: For signalling based QoE measurement, the NG-RAN sends the trace reference or QoE reference to the collection entity.
Proposal 13: For management based QoE measurement, 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 14: RAN is responsible for the alignment of radio-related measurement/information and RAN visible QoE, and there should be no RAN3 impacts.
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