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Introduction

At the RAN3#113-e meeting, there was some issues about the alignment of MDT and QoE left to be further discussed, along with the detailed approach for the alignment. Besides, SA5 has replied to RAN3 about whether Trace should be reused for the activation and deactivation of QoE, which could also affect the discussion in the alignment issue. 

This contribution provides further discussion the alignment of MDT and QoE measurement, talking about the left issues, and provide our approach for alignment, where the (de)activation of QoE is taken into account.
Discussion
2.1 Left issues

Indicator for the alignment

At last meeting, an agreement has been agreed which says that an indicator is required in the QoE configuration to NG-RAN, but whether it should be an explicit or implicit indicator is not confirmed. 

An indicator is required in the QoE configuration to NG-RAN to inform whether it should perform MDT and QoE measurements in a time-aligned manner. FFS whether an explicit or implicit indicator.

Recalling the discussion in last meeting, the implicit indicator could be Trace ID inside QoE configuration or QoE reference inside the MDT configuration.
We prefer the former instead of the latter, because from our point of view, MDT configuration should not be affected by our solution. The NG-RAN Trace id inside QoE configuration can work as an implicit indicator, to indicate that the MDT should be aligned with QoE measurement in a time-aligned manner. Considering the reply LS from SA5 mentioning that Trace is not reused for QoE, the RAN node might not be able to know which MDT measurement should be used for QoE analysis. Hence, we think it necessary to add the MDT Trace ID inside the QoE configuration to notify RAN node about the MDT measurement used for the alignment. Meanwhile, the MDT Trace ID inside the configuration can be implicitly used as an indication for the alignment. 

With regard to whether the QoE Activation should contain only one MDT Trace ID, or should each QoE configuration should contain one MDT Trace ID, we hold the view that one MDT Trace ID is enough for all the QoE measurements in the same QoE Activation. Firstly, it is a simple way for the alignment, without messing up the alignment work between MDT and QoE measurements. More importantly, the MDT measurements are the measurement collections at the radio network side, which is used as an assistance to the QoE measurements, which specific MDT should be used to which specific QoE is actually not that needed. Align the multiple QoE measurements to one MDT measurement is enough and can help with the network quality analysis.

Proposal 1: Add the MDT Trace ID inside the QoE configuration toward NG-RAN node as an implicit indicator for the alignment of MDT and QoE.
WAs of last meeting
WA: NG-RAN should include Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE

For the WA above, we propose to turn it into agreement. Since it has been agreed that the MCE should perform the correlation of MDT and QoE measurement report, the Trace ID should be included in the QoE report, so that the MCE can know which MDT measurement report should be correlated with QoE measurement report.

Proposal 2: Turn the WA into agreement that says NG-RAN should include Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE.
WA: NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE

When it comes to the Trace id over Uu, we do not think it is necessary. The RAN node can know the QoE measurement should be mapped to which MDT measurement, it is not needed for the UE have the MDT Trace id. 

Proposal 3: Turn the WA into agreement that says NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE.
Scenario

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 4: Do not support the scenario that MDT is only used for QoE analysis.

2.2 Proposed solution

We would like to propose our solution for MDT and QoE alignment here, and a general introduction our solution is provided below:

	- With our solution, we can achieve the alignment without using the start/stop indication for the QoE measurement.

- It deals with the two cases where MDT and QoE are configured together and MDT is configured before QoE.

- Our solution totally match the reply LS from SA5 that Trace function is not reused for QoE, for both cases in this issue.
- MDT is independent of QoE measurement, which means it would not pending the configuration until the QoE measurement starts, or have to stop because of the stop of QoE measurement.

- It also includes the solution for split scenario, where E1 and F1 impacts are considered.


Non-split scenario

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)
[image: image1.png]OAM/AMF RAN node TCE server MCE servel

1: QoE measurement start

(Carry QOE Activation, Trace Activption)
2: MDT report

2: MDT and QoE report

3: QoE measurement stop

(Carry QoE Deactivate, Trace Deadtivate)

4:Stop report





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.
Split scenario

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, we propose to define a new IE named QoE Assistance information, over E1(gNB-CU-CP to gNB-CU-UP) and F1(gNB-CU to gNB-DU). After receiving the QoE assistance information, the gNB-DU and gNB-CU-UP provide related MDT report together with QoE report to MCE. 

The QoE Assistance Information is used to notify to gNB-DU or gNB-CU-UP about the information needed for the alignment, including :

- QoE Reference ID

- MDT Trace ID

- QoE measurement status change information

- MCE IP address

among which, the QoE reference ID and the MDT Trace ID are used to notify the gNB-DU and the gNB-CU-UP that the corresponding QOE and MDT measurement reports are to be sent to the MCE. And the QoE measurement status change information is used to indicate about the status of QoE so that the gNB-DU and gNB-CU-UP can react to the status change accordingly. To be specific, if the status information is ‘start’, it means the QoE measurement is supposed to be started, so the gNB-DU or the gNB-CU-UP should send the QoE report together with the corresponding MDT report to the MCE. And if the status is ‘stop’, then the gNB-DU or the gNB-CU-UP should stop sending the QoE and MDT report to the MCE, but the MDT report should still be sent to TCE. 
Observation: With the QoE Assistance information, the gNB-DU and the gNB-CU-UP can be notified about the information needed for the alignment of QoE and MDT, such as which QoE and MDT measurement should be alignmed with each other, when to send the MDT and QoE reports to the MCE and when to stop, the IP address of the MCE, etc.

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 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.

6.  The gNB-DU continues sending the MDT measurement reports to TCE.
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: To 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: Add the MDT Trace ID inside the QoE configuration toward NG-RAN node as an implicit indicator for the alignment of MDT and QoE.
Proposal 2: Turn the WA into agreement that says NG-RAN should include Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE.

Proposal 3: Turn the WA into agreement that says NG-RAN should NOT include the Trace Reference and Trace Recording Session Reference in the QoE configuration sent to UE.

Proposal 4: Do not support the scenario that MDT is only used for QoE analysis.
Observation: With the QoE Assistance information, the gNB-DU and the gNB-CU-UP can be notified about the information needed for the alignment of QoE and MDT, such as which QoE and MDT measurement should be alignmed with each other, when to send the MDT and QoE reports to the MCE and when to stop, the IP address of the MCE, etc.

Proposal 5: To 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].
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