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1	Introduction
In this paper we present solutions for alignment of MDT and QMC in case of m-based and s-based activation. The solutions take into account separate frameworks for QMC and MDT in management-plane (as confirmed by SA5) and in control-plane (as agreed at RAN3#114-e). 
2	Discussion
In this discussion we provide discussion and/or solutions for the following scenarios:
- alignment of s-based QMC and m-based MDT
- alignment of m-based QMC and m-based MDT
- alignment of s-based QMC and s-based MDT

2.1	Alignment of s-based QMC and m-based MDT
Alignment of s-based QMC with m-based MDT was kept as FFS at last meeting. However the usefulness of this scenario doesn't appear clearly, in the sense that nothing would prevent an operator to also provide s-based MDT configuration together with s-based QMC. However if this scenario were to be supported, a new UE selection mechanism for m-based MDT would be needed. This mechanism would have to ensure that UEs receiving s-based QMC activation are selected for m-based MDT, and we think that such mechanism doesn't fit well with legacy m-based MDT selection mechanisms and therefore should be avoided.

Proposal 1: Rel-17 NR QMC will NOT support the scenario: s-based QoE and m-based MDT

2.2	Alignment of m-based QMC and m-based MDT
A possible signalling flow for alignment of s-based QMC and s-based MDT is shown in Fig.1.



[bookmark: _Hlk90577512]Fig. 1: Signalling flow for aligned m-based QMC and m-based MDT. MDT measurements are activated after the application session has started. 

We here analyse agreements and open points from RAN3#114-e by going through the signalling flow of Fig. 1 step by step. MDT measurements are activated after the application session has started.

Step 1: 
OAM sends MDT Activation (immediate MDT) to the gNB. As per legacy specification (TS 32.422) the gNB shall then activate the immediate MDT measurements in selected UE. However in order to ensure that same UEs are selected for both MDT and QMC, and enable synchronized start of MDT and QMC reporting, the UE selection shall not take place before QMC is configured. This can be done by including QoE reference in the MDT activation, hence solving FFS captured at last meeting. The information is also needed to enable the gNB to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Proposal 2: OAM includes 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 and to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Step 2:
OAM sends QMC activation to the gNB, including Trace Reference as agreed at last meeting. 

Step 3:
The gNB allocates the TRSR (Trace Recording Session Reference) in order to ensure unique reference for MDT, and the gNB also allocates QRSR (QoE Recording Session Reference) in order to ensure unique reference for QMC.

Proposal 3: The gNB allocates QRSR (QoE Recording Session Reference) in order to ensure unique reference for QMC.

Step 4: 
QMC configuration is sent to the UE.

Step 5:
The UE sends Recording Session Indication upon start of the application session. (TS 26.114: "When a new session is started, the QoE reporting AT command +CAPPLEVMR [161] shall be used to send a Recording Session Indication. Such an indication does not contain any QoE report, but indicates that QoE recording has started for a session."). 
One can understand from TS 28.405 that the Recording Session Indication is conveyed using the same message as QoE reports (RRC MeasurementReportAppLayer message). We also believe that there is no need to make the Recording Session Indication explicitly visible to the gNB. The gNB can just use the first application layer report sent by the UE, containing the configured measConfigAppLayerId, to trigger MDT configuration (step 6), hence no RRC impact.

Proposal 4: The gNB will use the first application layer report sent by the UE to trigger MDT configuration, so there is no need to make the Recording Session Indication explicitly visible to the gNB (hence no RRC impact for session start indication).

The QMC report containing Recording Session Indication is sent transparently to the MCE, and additonally includes TR/TRSR for alignment with MDT as agreed at previous meeting. 

Step 6:
The measurements contained within the MDT configuration received in step 1 are activated in the gNB and/or UE.

Step 7, 8:
MDT measurement reports are handled by the gNB as per legacy.  

For time stamping, the following agreement and associated FFS was captured at previous 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. 
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?
We believe that it is sufficient that the gNB adds time stamps to MDT and QMC reports using the same clock at the point in time when these reports transits via the gNB. End time indication from the UE is not needed.

Proposal 5: The gNB adds time stamps to MDT and QMC reports using the same clock at the point in time when the reports transits via the gNB.

Proposal 6: There is no need to report end time of the QoE measurement.

2.3	Alignment of s-based QMC and s-based MDT
A possible signalling flow for alignment of s-based QMC and s-based MDT is shown in Fig. 2, taking into account separate OAM frameworks for QMC and MDT (Trace). The same principle as discussed in section 2.2 is applied, i.e. that MDT measurements are activated after the application session has started.




Fig. 2: Signalling flow for aligned s-based QMC and s-based MDT. MDT measurements are activated after the application session has started. 


Step 1: 
OAM sends MDT Activation (immediate MDT) to the gNB as per legacy specification (TS 32.422). Similar as for m-based, we also here propose to include the QoE Ref in order to enable the gNB to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Proposal 7: OAM includes the QoE reference of the QMC configuration in s-based MDT configuration sent to NG-RAN in order to enable the gNB to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Step 2:
OAM sends QMC activation to the gNB, including Trace Reference as agreed at last meeting. 

Step 3:
The UE targeted for MDT/QMC (as per IMSI received from OAM) enters connected mode. The UE-associated signalling indicated in Fig. 2 would in this case correspond to the Initial Context Setup procedure. If the targeted UE is already in RRC-connected mode when OAM sends the MDT/QMC configuration, other UE-associated signalling procedures will be used, potentially separate signalling procedures for MDT and QMC activation.

As per legacy specification, the TRSR is allocated by the 5GC and signalled together with the Trace Ref for MDT (Trace) configuration. For alignment, we propose that both Trace Ref and TRSR are also signalled together with the QMC configuration to the gNB.

Proposal 8: Trace Ref and TRSR are signalled together with the QMC configuration to the gNB.

Steps 4-8:
Same as section 2.2.

2.4	Impact of paused QoE reporting (overload handling)
The following FFS was captured at last meeting:
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.
We discuss in [1] the opportunity to introduce paused QoE reporting for gNB overload. From the perspective of QMC/MDT alignment, we tend to agree that paused QoE reporting will require the UE to report the time elapsed between generating the QoE report and the time of reporting the QoE report. However, as can be seen in Fig. 3, the reported elapsed time may need to take into account the actual time of reporting over RRC which may occur later than the time of report resumption taking into account that multiple QoE reports may have been stored in the access stratum.

Observation: MDT/QMC alignment in case of paused QoE reporting will require the UE to report the time elapsed between generating the QoE report and the time of reporting the QoE report via RRC.

Fig. 3 provides more details on how paused QoE reporting could work in the scenario of temporary gNB overload ("pause" followed by "resume") while the UE remains RRC-connected. However this seems to be a quite specific scenario which might not be required in a basic Rel-17 QMC framework and could therefore be further analyzed in Rel-18. During paused QoE reporting, MDT reports may or may not have been reported to the TCE (this may depend in a more detailed manner on which gNB resource that is overloaded).




Fig. 3: MDT/QMC alignment for paused QoE reporting in case of temporary gNB overload ("pause" followed by "resume") while the UE remains RRC-connected

3	Conclusion
We have made the following proposals:
Proposal 1: Rel-17 NR QMC will NOT support the scenario: s-based QoE and m-based MDT

Proposal 2: OAM includes 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 and to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Proposal 3: The gNB allocates QRSR (QoE Recording Session Reference) in order to ensure unique reference for QMC.

Proposal 4: The gNB will use the first application layer report sent by the UE to trigger MDT configuration, so there is no need to make the Recording Session Indication explicitly visible to the gNB (hence no RRC impact for session start indication).

Proposal 5: The gNB adds time stamps to MDT and QMC reports using the same clock at the point in time when the reports transits via the gNB.

Proposal 6: There is no need to report end time of the QoE measurement.

Proposal 7: OAM includes the QoE reference of the QMC configuration in s-based MDT configuration sent to NG-RAN in order to enable the gNB to link the MDT configuration to the corresponding QMC configuration for which alignment is requested.

Proposal 8: Trace Ref and TRSR are signalled together with the QMC configuration to the gNB.

Observation: MDT/QMC alignment in case of paused QoE reporting will require the UE to report the time elapsed between generating the QoE report and the time of reporting the QoE report via RRC.
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