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Introduction
In last meeting, RAN3 discussed had below agreements and open issues on the alignment of radio-related measurement and QoE measurement.
RAN3#114e:
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. 
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. 
In case of aligned MDT/QMC, NG-RAN includes Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE. 
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. 
Rel-17 NR QMC to support the following activation scenario: S-based QoE and s-based MDT, M-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.

In this paper, we would like to further discuss on the alignment on below issues
· ID correlation 
· Time alignment 
· Alignment mechanism
· DRB correlation
Discussion
2.1 ID correlation 
In the last meeting, RAN3 had the following agreements about ID 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. 
And the above agreements had already been supported in current BL CR for XnAP and NGAP below.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	QoE Reference, as defined in clause 5.2 of TS 28.405. It consists of MCC+MNC+QMC 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 QMC ID is a 3 bytes Octet String.

	…
	
	
	
	

	CHOICE MDT Alignment Information
	O
	
	
	Indicates the MDT measurements with which alignment is required.

	>S-based MDT
	
	
	
	

	>>NG-RAN Trace ID
	M
	
	9.2.3.97
	Indicates the MDT measurements with which alignment is required.

	>M-based MDT
	
	
	
	

	>>Trace Reference
	M
	
	OCTET STRING (SIZE(6))
	Trace Reference defined in TS 32.422 [23]. 



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.
Regarding the mapping relation between QoE and MDT, it’s also supported as the MDT alignment information can be along with the QoE Reference in each UE Application Layer Measurement Information.
Proposal 1 RAN3 agrees to add description “if MDT alignment information IE is present in UE Application Layer Measurement Information IE, NG-RAN node consider the corresponding NG-RAN Trace ID IE or Trace Reference IE in the MDT alignment information IE is associated with the QoE Reference IE in the UE Application Layer Measurement Information IE for the alignment” in TS 38.413, TS 38.423 and TS 38.473.
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.
Regarding the indicator above, we think if the MDT alignment information IE is present in UE Application Layer Measurement Information IE, it represents that the MDT associated with the Trace ID should be aligned with QoE measurement associated with the corresponding QoE reference, so the present of MDT alignment information IE is the indicator for NG-RAN to inform whether forward QoE report to MCE along with the alignment information.
Proposal 2 RAN3 agrees to add description “if MDT alignment information IE is present in the UE Application Layer Measurement Information IE, NG-RAN node shall forward the QoE report associated with the QoE Reference IE in the UE Application Layer Measurement Information IE to MCE along with NG-RAN Trace ID IE or Trace Reference IE” in TS 38.413, TS 38.423 and TS 38.473.
In addition, we found there’s an issue for the alignment of m-based/s-based QoE and m-based MDT, if the QoE measurement session across more than one gNBs, for example, UE starts QoE measurement in gNB1, and handed over to gNB2 and then gNB3, and the measurement is still on-going during handover, as shown the figure below, UE may end the QoE measurement and send the QoE report to gNB3, then gNB3 can only add the NG-RAN trace ID of gNB 3, even gNB3 can include the NG-RAN trace ID of the last serving gNB (e.g. gNB1) based on current BL CR (as the NG-RAN trace ID can be transmitted during handover preparation procedure), the gNB3 is not aware of the NG-RAN Trace IDs of all previous serving gNBs (e.g. the gNB before gNB1 that serves the UE), for this case, it will have less spec impact if adding QoE reference in MDT measurement.
[image: ]
Observation 1, in case of m-based/s-based QoE and s-based MDT, one QoE report may be associated with multiple gNBs, if adding using trace ID for correlation, multiple NG-RAN Trace IDs and corresponding time duration should be transmitted over Xn and included in the QoE report at the gNB that receives the QoE report.
Proposal 3, to support the ID correlation in case of one QoE report associated with multiple MDT reports from different gNBs, RAN3 agrees to include QoE reference in MDT report for ID correlation.
 2.2 Time alignment
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. 
To support adding start time of the QoE measurement at NG-RAN node, the start indication of QoE measurement needs to be reported.
Proposal 4, RAN3 agrees that session start indication should be transmitted from UE when the QoE measurement starts at UE Application for the time alignment.
As we discussed in the last meeting, the issue about pausing reporting needs to be solved, and the issue is “: 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.” 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 session end time in gNB clock by considering the pausing time, the pausing time here is the time elapsed between generating of the QoE report and the time of 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.
[image: ]

Proposal 5, if the QoE report is paused, a pausing time should be included in the QoE report to help gNB calculate the actual session start and end time in gNB clock.
Proposal 6, a request to report pausing time should be notified to UE in advance to distinguish the normal QoE report without alignment requirements.
Proposal 7, send LS to RAN2 to notify RAN3’s agreements on the pausing time issue.
2.3 Alignment mechanism
The alignment mechanism had been discussed for serval meetings. 
If the MDT is not configured before QoE configuration, there’re two options on the table 
· Option 1 Pending Immediate MDT measurements until the session start is indicated
· Option 2 Configuring MDT when session start is indicated
If the MDT measurement starts before the QoE configuration, the session start indication and session end indication are needed to notify the serving gNB to send the MDT report the MCE.
We think both option 1 and option 2 can be supported, and we slightly prefer option 1, as it will have less signalling overhead.
And in split architecture, the DU or the CU-UP should also know session start indication and session end indication if they are configured for MDT measurement.  
No matter in which scenario, the session start indication and session end indication are needed.
Proposal 8, the session start indication and session end start indication of QoE measurement should be transmitted over Uu.
Proposal 9, in split architecture, the session start indication and session end start indication of QoE measurement should be transmitted over F1AP and E1AP.
Proposal 10, if option 1 “Pending Immediate MDT measurements until the session start is indicated” is agreed, an indicator is needed to notify the UE/DU/CU-UP not start MDT measurement once configured.
2.4 DRB correlation
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 are served for the service associated with the QoE measurement, so the DRB correlation is needed, otherwise the DRB measurements are useless for QoE analysis.
Since gNB is not aware of UE application layer information, there are two options to be considered:
· Option 1: UE includes the DRB information related along with the session start indication sent to gNB, the gNB only measure and include the result of the corresponding DRBs in the MDT report to the MCE
· Option 2: UE includes the DRB information in the QoE report which is finally sent to the MCE, MCE will perform the DRB correlation
Observation 2, Only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
Proposal 11, 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 further discussed the alignment of MDT and QoE, the following are observations and proposals:
Proposal 1 RAN3 agrees to add description “if MDT alignment information IE is present in UE Application Layer Measurement Information IE, NG-RAN node consider the corresponding NG-RAN Trace ID IE or Trace Reference IE in the MDT alignment information IE is associated with the QoE Reference IE in the UE Application Layer Measurement Information IE for the alignment” in TS 38.413, TS 38.423 and TS 38.473.
Proposal 2 RAN3 agrees to add description “if MDT alignment information IE is present in the UE Application Layer Measurement Information IE, NG-RAN node shall forward the QoE report associated with the QoE Reference IE in the UE Application Layer Measurement Information IE to MCE along with NG-RAN Trace ID IE or Trace Reference IE” in TS 38.413, TS 38.423 and TS 38.473.
Observation 1, in case of m-based/s-based QoE and s-based MDT, one QoE report may be associated with multiple gNBs, if adding using trace ID for correlation, multiple NG-RAN Trace IDs and corresponding time duration should be transmitted over Xn and included in the QoE report at the gNB that receives the QoE report.
Proposal 3, to support the ID correlation in case of one QoE report associated with multiple MDT reports from different gNBs, RAN3 agrees to include QoE reference in MDT report for ID correlation.
Proposal 4, RAN3 agrees that session start indication should be transmitted from UE when the QoE measurement starts at UE Application for the time alignment.
Proposal 5, if the QoE report is paused, a pausing time should be included in the QoE report to help gNB calculate the actual session start and end time in gNB clock.
Proposal 6, a request to report pausing time should be notified to UE in advance to distinguish the normal QoE report without alignment requirements.
Proposal 7, send LS to RAN2 to notify RAN3’s agreements on the pausing time issue.
Proposal 8, the session start indication and session end start indication of QoE measurement should be transmitted over Uu.
Proposal 9, in split architecture, the session start indication and session end start indication of QoE measurement should be transmitted over F1AP and E1AP.
Proposal 10, if option 1 “Pending Immediate MDT measurements until the session start is indicated” is agreed, an indicator is needed to notify the UE/DU/CU-UP not start MDT measurement once configured.
Observation 2, Only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
[bookmark: _GoBack]Proposal 11, 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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