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Introduction
At the RAN3#112-e meeting, the following was agreed:
Immediate MDT is taken as baseline for the collection of Radio-related Measurements to assist QoE analysis.
Existing measurements specified for immediate MDT can be used for Radio-related measurements for QoE analysis.
New radio-related measurements, if any, should be defined in the SON/MDT WI.
Radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment.
OAM (e.g. TCE or MCE) is responsible for correlation.
QoE reference and Trace reference should be considered for correlation, how to correlate and whether other information is needed are FFS.
Meanwhile, the following issues are to be discussed further:
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 paper discusses the way forward with respect to the above issues and agreements. A corresponding draft LS to RAN2 is presented in the Annex.
Discussion
In this paper we discuss how to enable correlating the concurrently running QoE and MDT measurements in signalling- and management-based solutions. In addition, we provide solutions to enable running the QoE and MDT measurements in a time aligned manner at the UE.
Correlation of concurrent MDT and QoE at RAN node
At the RAN3#112-e meeting it has been agreed that radio related measurement and QoE measurements can be configured simultaneously. 
Radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment.


To achieve an alignment between radio related measurement (i.e., MDT) reports and QoE measurement reports, we think that the configuration should include an explicit indication whether the alignment of the configured MDT and QoE measurements per service type is requested. Otherwise, if the OAM is not interested in correlated QoE and MDT measurements, it will always send the MDT and QoE configuration in separate signals which will increase the load over NG interface. The correlation request should be visible to the RAN node, as proposed in the CRs for TS 38.413 and TS 38.423, in R3-213318 and R3-213316, respectively. 
Proposal 1: For both signalling- and management-based solutions, the OAM explicitly requests the RAN node to perform MDT and QoE measurements at the same time via the “alignment with MDT required” flag per QoE configuration. 
Proposal 2: For the signalling-based solution, the “alignment with MDT required” flag is included in the QoE Measurement Configuration IE on NG and Xn interfaces.
Having in mind the concerns previously expressed by some companies, the proposed solution does not mandate and limit the execution of the MDT measurements to execution of the QoE measurements. In fact, this is an additional support to enable better correlation whenever needed. 
Observation 1: The solutions for time alignment at RAN level are not going to mandate and limit the execution of the MDT measurements to execution of the QoE measurements. In fact, this is an additional support to make a better correlation whenever requested by the Operator.
This request is schematically shown for the signalling-based QoE and MDT in the Figure 1.
Signalling-based solution
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Figure 1: The OAM sends correlation request per QoE configuration for signalling-based MDT and QoE, as a part of Trace Start procedure to the AMF and from AMF to the gNB over the NG interface
In signalling-based solution for QoE and MDT, when a single UE is the target for the measurements, a RAN node receives the NG-RAN Trace ID which is a combination of Trace Reference (produced by the OAM), and the Trace Recording Session Reference (produced by the AMF). The NG-RAN Trace ID is globally unique identifier for MDT measurements provided by the UE in signalling-based MDT.
Observation 2: In signalling-based MDT, the RAN node receives the NG-RAN Trace ID that identifies the selected UE in a globally unique manner.
In our understanding, in signalling-based MDT and QoE, adding the NG-RAN Trace ID to the QoE reports collected at NG-RAN node would enable a coarse correlation of the concurrently running MDT and QoE.
Observation 3: In the signalling-based solution, adding the globally unique NG-RAN Trace ID to the QoE reports collected at NG-RAN node, would enable a coarse correlation of the concurrently running MDT and QoE measurements.
Management-based solution
In management-based solution, when an area is configured and all the UEs in the area are potentially subject to measurements, a RAN node receives the QoE and MDT measurement configurations in an implementation specific way (not from AMF). Hence the RAN node only receives the Trace Reference and QoE Reference produced by the OAM. The RAN node shall produce the Trace Recording Session Reference, which is a globally unique identifier for MDT measurements for each selected UE. This is shown in Figure 2.
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Figure 2: The OAM sends a correlation request for management-based MDT and QoE to the gNB, in an implementation-specific way.
Observation 4: In the management-based solution, the RAN node only receives Trace Reference and shall produce Trace Recording Session Reference per each selected UE, which is a globally unique identifier per each selected UE.
Given that the configuration of MDT and QoE is done in an implementation-specific way, we do not see any impact on the network interfaces.
Observation 5: In the management-based solution, for correlation between QoE and MDT, there is no impact on the NG interface, as configurations are conveyed in an implementation-specific way.
However, correlation of MDT and QoE measurement in management-based MDT is feasible by adding the combination of Trace Reference (produced by the OAM) and Trace Recording Session Reference produced by the RAN node to the QoE report.
Observation 6: In the management-based solution, adding into the QoE report a combination of Trace Reference produced by the OAM and Trace Recording Session Reference produced by the RAN node, would enable a coarse correlation of the concurrently running MDT and QoE measurements.
Therefore, for the sake of a coarse correlation between the reports of concurrently running MDT and QoE measurements, we propose to use NG-RAN Trace ID that is a combination of Trace Reference and Trace Recording Session Reference.
Proposal 3:  To enable coarse correlation between concurrent QoE and MDT measurements, the RAN node adds the NG-RAN Trace ID (i.e., a combination of Trace Reference and Trace Recording Session Reference) to the QoE report. 
Time alignment of QoE and MDT measurements at the UE
The RAN node receiving the Trace activation signal, including the request for aligned MDT and QoE measurements, should select and configure the UEs in such a way that MDT measurements are triggered at the time as the QoE measurements. Note that, according to the MDT procedures, the UE will perform the immediate MDT once it received the MDT configuration. On the other hand, the QoE measurement is not necessarily started immediately when the UE (and application) receives the configuration, as it depends on when the end user starts the session. 
Observation 7: Immediate MDT measurements start immediately when the UE is configured, while the QoE measurements start only when the application session starts. Therefore, ensuring the time aligned QoE and MDT may require extra signalling between the RAN and the UE.
Ensuring the time aligned MDT and QoE may be performed in two different ways, as explained in the following. The main idea is to enable start and end of the QoE and MDT mechanism at the same time.

Pending Immediate MDT measurements
In this solution, once the gNB selected a suitable UE in the area that can perform immediate MDT and QoE measurements, it configures the UE with QoE and immediate MDT measurements. However, the gNB should indicate to the UE to keep the immediate MDT configuration pending at RRC layer until it receives session start indication from the upper layers (i.e., application layer), upon reception of which it can perform the MDT measurements. The signalling solution is shown in Figure 3. Once the gNB receives the MDT and QoE reports, it can add the NG-RAN Trace ID (i.e., Trace Reference + Trace Recording Session ID) pertaining to the MDT reports into the QoE reports.
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Figure 3: Pending MDT configuration for alignment of QoE and MDT
Proposal 4: To enable time alignment between Immediate MDT and QoE, the Immediate MDT configuration, kept pending at UE RRC layer, until the UE RRC layer receives a Session Start Indication from the Application layer. 
Configuring MDT when session start is indicated by the UE
In this solution, upon receiving the QoE configuration and MDT configuration from the network, the gNB selects a UE capable of performing both measurements and sends only the QoE configuration to the UE. When the application starts the session, it sends a session start indication to the UE RRC layer that will relay it to the gNB. Once the gNB receives the session start indication it can configure the UE with the Immediate MDT configuration and hence QoE and MDT measurements will be running in parallel. The signalling solution is shown in Figure 4.
Note that, in both solutions, the request for time alignment of MDT and QoE will be issued by the same consumer as it does not seem reasonable to issue the MDT request from one consumer and QoE request from another consumer and then align the two. 
Proposal 5: To enable time alignment between immediate MDT and QoE, a UE can be configured with an Immediate MDT configuration once the Session Start Indication is received by the RAN node from the UE. 
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Figure 4: Configuring MDT measurement upon receiving Session Start Indication from the UE at the network
To summarize, we propose that RAN3 discusses the following approaches for providing the support for the above:
1. The UE starts the MDT measurements when an application session and the corresponding QoE measurements start, and RAN node adds the Trace Reference and Trace Recording Session Reference to the QoE report when the QoE report is received from the UE.
2. The RAN node triggers MDT when UE sends to the RAN the Session Start Indication. The RAN node adds the Trace Reference and Trace Recording Session Reference to the QoE report when the QoE report is received from the UE.
Alignment of QoE measurements with ongoing MDT measurements
At the RAN3#112-e meeting it has been also discussed to correlate the QoE measurements with ongoing MDT measurements [1]. In our understanding, same mechanism as described above can be used to correlate a QoE with an ongoing MDT measurement i.e., by adding the trace reference and trace recording session ID to the QoE measurement reports. However, for the sake of better correlation and especially for long immediate MDT measurements, the start time and end time of the QoE measurements should be added to the QoE report.
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Figure 5: Alignment of QoE measurements with an ongoing Immediate MDT measurement
Proposal 6: 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. 
As discussed above, it is necessary to specify the Session Start Indication from UE to the network, to enable time alignment between QoE and MDT measurements. Hence, in the Annex, we have provided a draft of LS for RAN2 asking them to support the Session Start Indication signal in the RRC specification. 
Proposal 7: RAN3 sends an LS to RAN2 to ask them to support Session Start Indication in the RRC specification, based on the draft LS presented in the Annex.
Alignment of MDT and RAN visible QoE (RVQoE)
At the RAN3#112-e meeting, time alignment of the MDT and RVQoE was discussed. In our understanding the alignment solution proposed in this paper can be applied to both legacy QoE configuration and the RVQoE configuration, as the basic notion of the solution is to run the MDT measurement when session start indication is received from the application layer. Hence at the current stage we do not see any additional standard impact in particular due to the alignment of the RVQoE and MDT measurements. We are open to discussing additional or alternative solutions as well.
Proposal 8: The alignment of RVQoE and MDT measurements reuses the solution for the alignment of legacy QoE and MDT measurements. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In previous sections we observe the following:
Observation 1: The solutions for time alignment at RAN level are not going to mandate and limit the execution of the MDT measurements to execution of the QoE measurements. In fact, this is an additional support to make a better correlation whenever requested by the Operator.
Observation 2: In signalling-based MDT, the RAN node receives the NG-RAN Trace ID that identifies the selected UE in a globally unique manner.
Observation 3: In the signalling-based solution, adding the globally unique NG-RAN Trace ID to the QoE reports collected at NG-RAN node, would enable a coarse correlation of the concurrently running MDT and QoE measurements.
Observation 4: In the management-based solution, the RAN node only receives Trace Reference and shall produce Trace Recording Session Reference per each selected UE, which is a globally unique identifier per each selected UE.
Observation 5: In the management-based solution, for correlation between QoE and MDT, there is no impact on the NG interface, as configurations are conveyed in an implementation-specific way.
Observation 6: In the management-based solution, adding into the QoE report a combination of Trace Reference produced by the OAM and Trace Recording Session Reference produced by the RAN node, would enable a coarse correlation of the concurrently running MDT and QoE measurements.
Observation 7: Immediate MDT measurements start immediately when the UE is configured, while the QoE measurements start only when the application session starts. Therefore, ensuring the time aligned QoE and MDT may require extra signalling between the RAN and the UE.
Based on the observations, the following is proposed:
Proposal 1: For both signalling- and management-based solutions, the OAM explicitly requests the RAN node to perform MDT and QoE measurements at the same time via the “alignment with MDT required” flag per QoE configuration. 
Proposal 2: For the signalling-based solution, the “alignment with MDT required” flag is included in the QoE Measurement Configuration IE on NG and Xn interfaces.
Proposal 3:  To enable coarse correlation between concurrent QoE and MDT measurements, the RAN node adds the NG-RAN Trace ID (i.e., a combination of Trace Reference and Trace Recording Session Reference) to the QoE report. 
Proposal 4: To enable time alignment between Immediate MDT and QoE, the Immediate MDT configuration, kept pending at UE RRC layer, until the UE RRC layer receives a Session Start Indication from the Application layer. 
Proposal 5: To enable time alignment between immediate MDT and QoE, a UE can be configured with an Immediate MDT configuration once the Session Start Indication is received by the RAN node from the UE. 
Proposal 6: 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. 
Proposal 7: RAN3 sends an LS to RAN2 to ask them to support Session Start Indication in the RRC specification, based on the draft LS presented in the Annex.
Proposal 8: The alignment of RVQoE and MDT measurements reuses the solution for the alignment of legacy QoE and MDT measurements. 
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Response to:	-
Release:	Rel-17
Study Item:	NR_QOE
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Attachments:	-


1. Overall description:
To enable time alignment of the QoE and immediate MDT measurements, RAN3 has agreed that a RAN node may require to receive a session start indication from the application and via RRC signaling as has been already captured in TS 28.405. This signal is necessary to enable the RAN node to configure the UE with an immediate MDT configuration when a session at the application layer starts, so the MDT and QoE measurements would be running in parallel.
2. Actions:
To 3GPP RAN2
ACTION: 
· RAN3 respectfully asks RAN2 to take the above information into consideration and specify in RRC the session start indication from the UE to the RAN node.

3. Date of next TSG RAN WG3 meetings:
RAN3#114-e                         1st November - 12th November 2021	Online
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