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Introduction
At the RAN3#114-e meeting, the following agreements, FFSs and TBCs were captured:
[bookmark: _Hlk88835570]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.
In this paper we discuss the way forward with respect to the above issues and agreements. A draft LS to RAN2 is presented in Annex A, and a TP for QoE BL CR for TS 38.300 is presented in Annex B.
Discussion
In this section we discuss the remaining open issues related to the alignment of QoE and MDT measurements.
QoE Measurement Session Start and QoE Measurement Session End indication from the UE
With respect to the addition of timestamps in the QoE reports by the RAN node, the following was agreed at the RAN3#113-e and RAN3#114-e meetings:
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).
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 enable adding the start and end time of the measurements to the QoE reports, a RAN node should be aware of the start and end time of the corresponding QoE measurements, which is not the case today. Therefore, it is necessary that the UE informs the RAN node when a QoE measurement session starts and ends. Otherwise, without this information, a RAN node would not be able to trigger the MDT measurements at the same time as the QoE measurements, and it would not be able to add the measurement end timestamp and the session start time (which should be added in the case where the MDT measurements were running when the QoE configuration was sent to the UE) to the QoE report. 
Another fact to consider is that SA5 agreed the CR for TS 28.405 in S5-216545, where the UE sends to the RAN an indication as soon as the measurement session is initiated. This is shown in step 8 in Figure 1.
[image: ]
Figure 1: Activation of measurement collection job and reporting of collected information in NR, agreed in SA5 (CR for TS 28.405 in S5-216545)
Therefore, we propose to send an LS asking RAN2 to support the session start indication and the session stop indication in the RRC specification.
Observation 1: Currently, the RAN node is unaware of when the QoE measurements start and end at the Application layer.
Observation 2: Without the Measurement Session Start indication, the RAN is not able to trigger the MDT measurements at the same time as the QoE measurements. 
Observation 3: Without the Measurement Session End indication, the RAN is not able to add the session end timestamp into the QoE report.
Observation 4: SA5 agreed an indication from the UE to the RAN sent at the beginning of the QoE measurement session. The corresponding CR for TS 28.405 is S5-216545.
Proposal 1: Send an LS asking RAN2 to specify in RRC signalling the Measurement Session Start and Measurement Session End indications, based on the draft LS presented in Annex A of this paper.
The alignment between s-based QoE and m-based MDT 
At the RAN3#114-e meeting, the alignment of s-based QoE and m-based MDT was discussed. 
FFS: Rel-17 NR QMC will support the scenario: S-based QoE and m-based MDT.
In our understanding, the alignment of s-based QoE measurement and m-based immediate MDT measurement is feasible and useful. As long as there exists an m-based immediate MDT measurement in a RAN node associated to the cell where the UE runs an s-based QoE measurement, the existing MDT measurement can be aligned with s-based QoE measurement, if the alignment is requested by the OAM. More precisely, the OAM may have the following options:
· Configuring an m-based MDT measurement in the same area where an s-based QoE measurement is configured for the UE and asking the RAN node to align the s-based QoE measurement and m-based MDT measurement.  
· Requesting the RAN node (as part of s-based QoE configuration) to opportunistically align the s-based QoE measurement with any available m-based MDT measurement for the UE. If there is currently no ongoing MDT measurement at the UE, the RAN configures the UE with an MDT measurement at the same time that it configures the UE with the s-based QoE measurement. If an MDT measurement is ongoing at the UE, the RAN node aligns it with the s-based QoE measurement by adding the MDT-related identifiers into the s-based QoE reports and timestamping both the s-based QoE reports and MDT reports from the same UE, as per the RAN3#114-e agreement.
Observation 5: The OAM may use the following solutions for the alignment of s-based QoE and m-based MDT measurement at a UE:
· Configuring an m-based MDT measurement in the same area where an s-based QoE measurement is configured for the UE and asking the RAN node to align the s-based QoE measurement and m-based MDT measurement.  
· Requesting the RAN node (as part of s-based QoE configuration) to opportunistically align the s-based QoE measurement with any available MDT measurement for the UE.
Proposal 2: The Rel-17 NR QMC supports the alignment scenario between s-based QoE and m-based MDT measurements for the same UE. 
Proposal 3: The OAM can request a RAN node to align any available MDT measurement with an s-based QoE measurement running at the same time at the UE. 
Please note that the combination of TR + TRSR uniquely identifies the m-based MDT reports.
The support for split RAN architecture
At the RAN3#114-e meeting, the following agreement/FFS was captured:
MDT/QMC alignment in split architecture scenarios should be considered. FFS on whether any enhancements is needed.
It is unclear what additional enhancements, on top of adding the TR + TRSR in the QoE report, are needed to support the NR QMC in split RAN architecture. 
In the split RAN architecture, MDT measurements are performed at different RAN entities, such as CU-CP, CU-UP and DU. In our understanding, the FFS refers to the proposal to send the QoE measurement status information from CU-CP to the other entities in the split RAN. This seems to be an unnecessary enhancement, which is not aligned with how Immediate MDT in the split RAN works. Namely, the only thing that needs to be ensured is that the CU-CP sends the Immediate MDT configuration to the split RAN entities only after the QoE Measurement Session Start has been received from the UE. 
Proposal 4: There is no need to send the QoE measurement status information from the CU-CP to the CU-UP and DU for the purpose of QoE – MDT alignment. 
Proposal 5: The CU-CP sends the Immediate MDT configuration to the split RAN entities only after the QoE Measurement Session Start indication has been received from the UE.
The QoE – MDT alignment when QoE reporting is paused
Another FFS from RAN3#114-e states: 
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. 
In case the QoE reporting is paused e.g., due to RAN overload, the baseline solution for the alignment (described above) may not be accurate, as QoE reports are delivered from the UE to the RAN node with some delay. The most straightforward solution for the QoE reporting pause scenario is to turn the above FFS into an agreement, i.e., that the UE indicates to the network the time elapsed between generating the QoE reports and the time of reporting the QoE report i.e., when reporting is resumed. 
Proposal 6: In the QoE – MDT alignment scenario, when QoE reporting is paused, the UE reports the time elapsed between generating the QoE report and the time when the QoE report is delivered to the RAN (i.e., when reporting is resumed).
On including the QoE reference in the MDT configuration
At the RAN3#114-e meeting it was also discussed whether the QoE reference should be included in the MDT configuration to enable the alignment. In our view, based on the TR received from the OAM in the QoE configuration, the RAN can simply configure the same UE with an m-based Immediate MDT configuration. Hence, it is unclear why an alternative solution is needed. 
Observation 6: Based on the TR received from the OAM in the QoE configuration, the RAN can configure the same UE with an m-based Immediate MDT configuration. 
Proposal 7: There is no need to include the QoE reference in the MDT configuration for the purpose of enabling the RAN to select the same UEs for MDT and QMC.
Conclusion
In this paper, the following is observed and proposed:
Observation 1: Currently, the RAN node is unaware of when the QoE measurements start and end at the Application layer.
Observation 2: Without the Measurement Session Start indication, the RAN is not able to trigger the MDT measurements at the same time as the QoE measurements. 
Observation 3: Without the Measurement Session End indication, the RAN is not able to add the session end timestamp into the QoE report.
Observation 4: SA5 agreed an indication from the UE to the RAN sent at the beginning of the QoE measurement session. The corresponding CR for TS 28.405 is S5-216545.
Proposal 1: Send an LS asking RAN2 to specify in RRC signalling the Measurement Session Start and Measurement Session End indications, based on the draft LS presented in Annex A of this paper.
Observation 5: The OAM may use the following solutions for the alignment of s-based QoE and m-based MDT measurement at a UE:
· Configuring an m-based MDT measurement in the same area where an s-based QoE measurement is configured for the UE and asking the RAN node to align the s-based QoE measurement and m-based MDT measurement.  
· Requesting the RAN node (as part of s-based QoE configuration) to opportunistically align the s-based QoE measurement with any available MDT measurement for the UE.
Proposal 2: The Rel-17 NR QMC supports the alignment scenario between s-based QoE and m-based MDT measurements for the same UE. 
Proposal 3: The OAM can request a RAN node to align any available MDT measurement with an s-based QoE measurement running at the same time at the UE. 
Proposal 4: There is no need to send the QoE measurement status information from the CU-CP to the CU-UP and DU for the purpose of QoE – MDT alignment. 
Proposal 5: The CU-CP sends the Immediate MDT configuration to the split RAN entities only after the QoE Measurement Session Start indication has been received from the UE.
Proposal 6: In the QoE – MDT alignment scenario, when QoE reporting is paused, the UE reports the time elapsed between generating the QoE report and the time when the QoE report is delivered to the RAN (i.e., when reporting is resumed).
Observation 6: Based on the TR received from the OAM in the QoE configuration, the RAN can configure the same UE with an m-based Immediate MDT configuration. 
Proposal 7: There is no need to include the QoE reference in the MDT configuration for the purpose of enabling the RAN to select the same UEs for MDT and QMC.
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1. Overall description:
To enable time alignment of the QoE and Immediate MDT measurements, RAN3 has agreed that a RAN node is required to receive a QoE measurement session start indication from the application and via RRC signalling, as has been already captured in TS 28.405. This signalling is necessary to enable the RAN node to configure the UE with an immediate MDT configuration when a QoE measurement session starts, to enable the MDT and QoE measurements to run in parallel. This indication is also needed for the RAN node to add the QoE measurement session end timestamp to the QoE report for the alignment of an ongoing Immediate MDT and a QoE measurement started later, as per RAN3 agreement from RAN3#114-e meeting:
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

2. Actions:
To 3GPP RAN2
ACTION: 
· RAN3 respectfully asks RAN2 to take the above information into consideration and specify in RRC the QoE measurement session start/end indication from the UE to the RAN node.

3. Date of next TSG RAN WG3 meetings:
RAN3#115-e                         February 21st  - March 3rd  2022		Online

Annex B: TP for QoE BL CR for TS 38.300
-------------------------------------------Change 1-------------------------------------------

X.8	Alignment of MDT and QoE Measurements
Radio-related measurements may be collected via immediate MDT for all types of supported services for the purpose of QoE analysis. The immediate MDT can be configured before the QoE measurement is configured or the two could be configured simultaneously. The TCE/MCE is responsible for the correlation of the immediate MDT measurement results and the QoE measurement results collected at the same UE. For the alignment of MDT and QoE measurement results, the OAM may activate/deactivate appropriately based on the following approaches:
· Requesting the NG-RAN node to perform MDT and QoE measurement alignment by adding the MDT Trace Reference (in case of management-based MDT) or Trace ID (in case of signalling based MDT) to the QoE configuration.
· Requesting the NG-RAN node to perform MDT and QoE measurements alignment by adding “any MDT configuration” to the QoE configuration, which means NG-RAN node can align any available MDT configuration with the QoE measurements.
The UE configured for QoE measurements sends the Measurement Session Start Indication and Measurement Session End indication to inform the NG-RAN node about the start and end of a session and ongoing QoE measurements. Based on the indications received from the UE, the NG-RAN node activates and deactivates the MDT measurements. In case of split architecture, the gNB-CU-CP sends the Immediate MDT configuration to the gNB-CU-UP and gNB-DU only after the QoE Measurement Session Start has been received from the UE. 
The NG-RAN could include time stamp information to the QoE reports for the MCE/TCE to enable the correlation of corresponding measurement results of MDT and QoE at the MCE/TCE. In addition, the NG-RAN node includes the MDT configuration identifiers (either Trace Reference for the management-based MDT, or Trace ID for the signalling-based MDT) to the QoE report. 
-------------------------------------------End of changes-------------------------------------------
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