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Introduction

At the RAN3#112-e meeting, the following issues of radio-related measurement alignment are left to be further discussed:

Further discuss the case that MDT is configured before QoE configuration for the alignment.

Further discuss the alignment approaches based on the below cases:

- Radio-related measurements is used for QoE analysis.

- Radio-related measurements is used for MDT purpose, but can also be used for QoE analysis.

The alignment with RAN visible QoE can be discussed in the next meeting. Further discuss what kind of the radio-related information independent of radio-related measurements can be used for QoE analysis.

This contribution provides our view on the left issues based on our understanding and agreements of last meeting. Solutions for the alignment of radio-related measurement(i.e., MDT) and QoE measurement are given in this contribution. 
Discussion
2.1 Left issues

Based on the discussion at last meeting and our understanding, OAM can flexibly configure QoE measurement and MDT measurement as needed. There are the following two cases for the alignment of MDT and QoE measurements.
- Case 1: Radio-related measurement and QoE measurement are configured simultaneously

- Case 2: MDT is configured before QoE measurement

where the first case was further divided into the two following cases at last meeting:
- Radio related measurements is used for QoE analysis.

- Radio related measurements is used for MDT, but can also be used for QoE analysis

From our point of view, the case that radio-related measurement is only used for QoE analysis is not needed. If the radio-related measurement is only used for QoE, when the QoE measurement is deactivated, the corresponding radio-related measurement, i.e., MDT measurement, should be deactivated as well. But actually the MDT measurement could be maintained for later use, e.g., if new QoE measurement is activated at later time, the MDT can be used for the alignment with the new QoE measurement. Directly stopping the MDT measurement just because of the deactivation of QoE is indeed a waste of network resources and it is totally unnecessary.
Proposal 1: The case that radio-related measurement is used for QoE analysis is not needed.

About the two basic cases, we have the following analysis for the alignment of MDT and QoE:
Case 1: Radio-related measurement and QoE measurement are configured simultaneously
When the OAM configures QoE measurement for the UE, the MDT measurement can also be configured. The OAM provides the following parameters to the UE: QoE Reference ID, UE Application layer measurement list. The OAM also provides MDT Trace ID of the parallel MDT job in the UE Application layer measurement list. When UE application layer finishes QoE measurement and outputs QoE report, it should contain MDT Trace ID in QoE report container. The network equipment can combine the QoE report with the corresponding MDT report according to Trace ID and time-stamp.
Case 2: MDT measurement is configured before QoE measurement
When OAM configures QoE measurement for the UE, this UE has been configured with an on going MDT measurement. The OAM provides the following parameters to the UE: QoE Reference ID, UE Application layer measurement list. The OAM also provides MDT Trace ID of the on going MDT job in the UE Application layer measurement list. When UE application layer finishes QoE measurement and outputs QoE report, it should contain MDT Trace ID in QoE report container. The network equipment can combine the QoE report with the corresponding MDT report according to Trace ID and time-stamp.

Proposal 2: MDT Trace ID should be included inside UE Application layer measurement and provided to UE.
According to current technology, the MDT measurement report is finally submitted to the TCE, while the QoE report is finally submitted to MCE. If the two associated reports are finally sent to different equipment, more coordination is required between these equipment. Therefore, it is suggested that the reporting equipment of radio-related measurement should be the same as that of QoE.

Proposal 3: QoE and related MDT report should be sent to the same collection entity. 

About the alignment with RAN visible QoE, we have some concern on mobility scenario. As RAN visible QoE is possibly triggered and configured by the RAN itself, it is more like a management based measurement, which means the configuration cannot be transferred to another RAN node. If the MDT is to be aligned with RAN visible QoE, the corresponding MDT should also be management MDT, so it will be faced with mobility problem as well. We are curious about how the mobility problem can be solved in the alignment of MDT and RAN visible QoE. 

Besides, if there is no ongoing management-based MDT measurement at all, how could the alignment be done is a potential issue. Should the RAN indicate the OAM to configure a new session for MDT (of course management-based MDT as we analyzed above), just in order to align with RAN visible QoE measurement? Or should the RAN just keep waiting for the MDT measurement which might not show up at all? In our mind, issues like this need to be considered.
Proposal 4: Regarding to the alignment of MDT and RAN visible QoE, some potential issues such as mobility problem should be paid attention to. We suggest the alignment with RAN visible QoE should be further considered.
Our proposed solution for the alignment of MDT and QoE is in the following part.

2.2 Proposed solution

In order to have a whole picture of how QoE and MDT alignment can be done on activation and reporting to the same collection, the following two signalling sequence explain the details of the solution based on case1 and case 2 mentioned above.
Signalling sequence of alignment report of QoE and MDT in the case that MDT and QoE measurement are configured simultaneously (Case 1)
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The OAM or AMF provides QoE measurement start to the RAN node. The QoE measurement contains the Trace Activation information which is used to trigger MDT measurement and QoE Activation information. The related MDT Trace ID is included in the QoE activation information. 

RAN node sends QoE activation information to the UE. The UE starts QoE measurement and sends reports to the RAN node. The QoE reports also contain the MDT Trace ID. Meanwhile, the RAN node and or the UE start MDT measurements and collect MDT report in the RAN node. RAN node sends MDT report to TCE server. Based on the MDT trace ID in QoE Activation information, the RAN node sends MDT and QoE report to MCE. 
The OAM or AMF provides QoE deactivate and corresponding MDT Deactivate stop to the RAN node.
The RAN node stops QoE measurement and corresponding MDT measurement. RAN node stops sending QoE and MDT report to the MCE and the TCE.
Signalling sequence of alignment report of QoE and MDT in the case that MDT is configured before QoE measurement (Case 2)
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The RAN node performs MDT measurement and sends the MDT report to the TCE as the MDT measurement has already been triggered. 

The OAM or AMF provides QoE measurement start to the RAN node. The QoE measurement start includes QoE activation information. The related MDT Trace ID is included in the QoE activation information.

RAN node sends QoE activation information to the UE. The UE starts QoE measurement and sends reports to the RAN node. The QoE reports also contain the MDT Trace ID. Based on the MDT trace ID in QoE Activation information, the RAN node sends MDT and QoE report to MCE.While the RAN node sends MDT reports to the TCE for MDT purpose at the same time. In this case, the same MDT report needs to be sent to the TCE and MCE for different usage.
The OAM or AMF provides QoE measurement stop to the RAN node. The QoE measurement contains the Trace Deactivation information which is used to stop QoE measurement and related MDT measurement report. The related MDT Trace ID is included in the QoE Deactivation information

The RAN node stops QoE measurement. Based on related MDT Trace ID is included in the QoE deactivate information, the RAN node stop related MDT measurement report to MCE. The RAN node continues to send MDT report to the the TCE for MDT purpose.
In the case of split architecture, gNB-CU-CP, gNB-CU-UP and gNB-DU can perform MDT measurement independently and report the measurement results to TCE equipment. Therefore, gNB-CU-CP needs to send the QoE Assistance Information to gNB-DU and gNB-CU-UP. After receiving the QoE assistance information, the gNB-DU and gNB-CU-UP provide related MDT report to MCE.

The following signalling sequence shows an example of the impact in split architecture.
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Figure 8.1X.1.1-1
Example of signalling of QoE assistance information from gNB-CU to gNB-DU in NG RAN in the case that radio-related measurement is used for QoE analysis
1.
The AMF sends the NGAP INITIAL CONTEXT SETUP REQUEST message to the gNB-CU. The NGAP INITIAL CONTEXT SETUP REQUEST message contains the Trace Activation information which is used to trigger MDT measurement and QoE Activation information. The related MDT Trace ID is included in the QoE activation information.
2.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message to the gNB-DU which includes QoE activation assistance information.

3.
The gNB-DU stores the received QoE Assistance Information for activation and sends the MDT report together with QoE report to the MCE.

Note: While the gNB-DU sends MDT reports to the TCE for MDT purpose at the same time. In this case, the same MDT report needs to be sent to the TCE and MCE for different usage.

4.
 The AMF sends the NGAP UE CONTEXT MODIFICATION REQUEST message to the gNB-CU which includes the QoE Deactivation information to stop the corresponding QoE measurements.
5.
 The gNB-CU sends the QoE Assistance Information for deactivation to the gNB-DU. The gNB-DU stops QoE and the corresponding MDT measurement report to the MCE.
As shown in the signalling sequence, it is necessary to provide QoE Assistance information from gNB-CU-CP to gNB-DU and gNB-CU-UP.
Based on discussion above, we propose:

Proposal 5: Introduce QoE Assistant Information IE in F1AP and E1AP for alignment of QoE report and MDT report. Corresponding TP for TS38.401, TS38.463 and TS38.473 can be found in [1][2].
3. Conclusion

In this contribution , observations and proposals are:

Proposal 1: The case that radio-related measurement is used for QoE analysis is not needed.
Proposal 2: MDT Trace ID should be included inside UE Application layer measurement and provided to UE.
Proposal 3: QoE and related MDT report should be sent to the same collection equipment. 

Proposal 4: In the alignment of MDT and RAN visible QoE, the mobility problem should be paid attention to. We sugsest the alignment with RAN visible QoE can be further considered.
Proposal 5: Introduce QoE Assistant Information IE in F1AP and E1AP for alignment of QoE report and MDT report. Corresponding TP for TS38.401, TS38.463 and TS38.473 can be found in [1][2].
References

R3-214049 (TP for 38.401) Alignment of MDT and QoE Measurements

R3-214050 (TP for E1&F1) Alignment of MDT and QoE Measurements


