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Introduction

The Work Item on QoE reporting has been agreed in RAN#91 (RP-210913) with the following objectives:

	Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).

Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
Specify the support for per-slice QoE measurement. [RAN3, RAN2]
Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]



This contribution provide our view on how to support alignment of radio-related measurement (i.e. MDT) and QoE measurement.

Discussion
During SI stage, the radio related measurement and information has been discussed and following is the agreements for this aspect.
	6.8 
Radio-related measurements and information for QoE 

In order for the network to further evaluate and improve the QoE, the RAN could also trigger radio-related measurements towards a certain UE, based on the QoE measurement configuration received from the OAM. For triggering the measurements, an existing mechanism, e.g. MDT procedure, can be used. Collection of radio related measurements, if needed, should be done by existing methods such as MDT, if the UE supports MDT in R17.
The radio-related QoE measurements are reported for all types of supported services, and they include MDT-like measurements and, potentially, additional measurements related to the radio interface. If new radio-related measurements, with respect to what is currently specified in MDT, are required for NR QoE management, these additional radio-related QoE measurements will be specified as a part of MDT measurements. Application-related QoE measurements are only collected when the application session is ongoing. If these radio-related measurements are used for assisting application-related QoE measurements, it is beneficial and efficient if measurement collection and reporting can start at the same time. If configured together e.g. using same trace reference and time aligned, e.g. based on time stamps, correlation of the results may be done by post processing. Besides radio-related measurement results, radio-related information may also be reported. Radio-related information may be reported even when radio-related measurements are not triggered over the radio.

Both of the radio-related measurement results and radio-related information, if reported, should be aligned and correlated with the QoE report, using e.g. trace ID.


Based on the agreement in SI stage, we provide several aspects related to the topic including :

Who is responsible for defining radio related measurement configurations?

How to support alignment of MDT and QoE measurement?

Whether QoE and related MDT reports should be sent to the same collection equipment?
Signalling sequence of alignment report of QoE and MDT in case QoE measurement activated together with MDT measurement
Signalling sequence of alignment report of QoE and MDT in case QoE measurement activated after MDT measurement has triggered
Signalling sequence of alignment report of QoE and MDT for split architecture

Who is responsible for defining radio related measurement configurations?
In SI stage, we have the following agreement related to the issue:

	In order for the network to further evaluate and improve the QoE, the RAN could also trigger radio-related measurements towards a certain UE, based on the QoE measurement configuration received from the OAM


According to this conclusion, which Network element should take the responsibility to configure radio related measurement configuration? There are two solutions on the table:

Solution 1: The OAM configure radio related measurement configuration.

OAM determines whether the RAN needs to provide the radio related measurement. OAM provides both QoE and MDT configurations in the QoE configuration message sent to the RAN node. OAM is responsible for configuring MDT measurement objects, such as M4, M5 or M6 measurement. OAM is responsible for configuring interval and period for MDT measurement. Upon receiving the configuration, the RAN node starts to process MDT and QoE.

Solution 2: The RAN node configure radio related measurement configuration.
OAM determines whether the gNB needs to provide the radio related measurement related to the QoE measurement. The OAM provides the QoE configuration in the QoE configuration message sent to the RAN node. According to the received QoE configuration, the RAN node is responsible for configuring the MDT measurement objects, such as M4, M5 or M6 measurement. The RAN node is responsible for configuring interval and period for MDT measurement.

Because RAN node itself activates and deactivates the radio related measurement, only management based MDT can be used for the purpose in solution 2. In addition, because M-based MDT can not propagate between RAN nodes, then if UE moves to the new RAN node, the node also has to activate another MDT measurement. This will increase complexity for MDT and for post-processing.    

Based on the discussion above, compared with the two solutions, we prefer solution 1.
Proposal 1: The OAM is responsible for providing the MDT configuration.

How to support alignment of MDT and QoE measurement?

OAM can flexibly configure QoE measurement and MDT measurement as needed. The configuration can be divided into the following two cases:

Case 1: The MDT measurement takes effect before the QoE is configured

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.

Case 2: Configuring QoE and MDT measurement at the same time.

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 provide 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.
Proposal 2: The QoE measurement can use on going MDT measurement as radio related measurement.

Proposal 3: MDT Trace ID should be included inside UE Application layer measurement and provided to UE.
Whether QoE and related MDT reports should be sent to the same collection equipment ?
In the 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.

Proposal4: QoE and related MDT report should be sent to the same collection equipment. 

In order to have a whole picture of how QoE and MDT alignment on activation and sends report to the same collection, the following two signalling sequence explain the detail in case QoE measurement activated together with MDT measurement and in case QoE measurement activated after MDT measurement has triggered.
Signalling sequence of alignment report of QoE and MDT in case QoE measurement activated together with MDT measurement
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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 case QoE measurement activated after MDT measurement has triggered
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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 continue to send MDT report to the the TCE for MDT purpose.
In the case of separated 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 show 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 case QoE measurement activated together with MDT measurement
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 activation assistance information 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 deactivation assistance information 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.
3. Conclusion

In this contribution , observations and proposals are:
Proposal 1: The OAM is responsible for providing the MDT configuration.

Proposal 2: The QoE measurement can use the on going MDT measurement as radio related measurement.

Proposal 3: MDT Trace ID included inside QoE configuration container.

Proposal 4: QoE and related MDT report should be sent to the same collection equipment.
Proposal 5: Introduce QoE Assistant Information IE in F1AP and E1AP for alignment of QoE report and MDT report. Corresponding TP can be found in [1][2][3].
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