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1. Introduction 
The support for alignment of radio-related measurement (i.e. MDT) and QoE measurements was included in the QoE WI [1] as shown below:
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Following are the agreements from R3#112e:
· 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.
In this paper, we discuss the open issues further and how to support the alignment of MDT and QoE measurements.
1. Discussion
1. Purpose of radio-related measurements 
In last meeting, it was unclear what is the purpose of radio-related measurements (i.e. immediate MDT measurements) and how/when can it be used for the QoE analysis purposes. The following open issue was identified:
· Further discuss the alignment approaches based on the below cases:
· Case 1: Radio-related measurements is used only for QoE analysis.
· Case 2: Radio-related measurements is used for MDT purpose, but can also be used for QoE analysis.
In our view, case 2 is the more practical scenario and should be the focus. We don’t understand if case 1 is even a practical use case i.e. this implies that network does not want to collect MDT measurements for network optimization but simply enables it to help correlating with QoE, which seems very unlikely and sub-optimal. 
Observation 1: The scenario that the radio related measurements is used only for QoE analysis is not a practical scenario as MDT and QoE have different purposes
Proposal 1: The scenario that the radio related measurements is used only for QoE analysis should not be considered in the study of aligning QoE and MDT measurements.
1. Configuration from OAM/CN to NG-RAN
It was agreed in last meeting that: 
Radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment.
However, the following issue is still open:
Further discuss the case that MDT is configured before QoE configuration for the alignment.
Whether existing MDT configuration is released upon the reception of QoE configuration or is maintained or overwritten with a new MDT configuration is dependent on the trace signalling support for QoE and we should wait for the response from SA5 before discussing it here.
While we wait for the reply LS from SA5, we discuss how this discussion might pan out based on different SA5 reply. We discuss two cases below:
	
	Multiple traces are NOT supported by SA5
	Multiple traces are supported by SA5

	Case 1: MDT is configured and then QoE is configured without any new MDT configuration
	· At t1, [Trace 1 – MDT]
· At t2, [Trace 1 – QoE]  MDT is released upon QoE configuration. OAM’s mistake that it didn’t configure new MDT

	· At t1, [Trace 1 – MDT]
· At t2, [Trace 1 – MDT] + [Trace 2 – QoE]  no alignment possible here as MDT and QoE are configured at different times


	Case 2: MDT is configured and then QoE is configured along with new MDT configuration

	· At t1, [Trace 1 – MDT1]
· At t2, [Trace 1 – MDT2] + [Trace 1 – QoE]  old MDT configuration is overwritten; MDT2 and QoE are algined

	· At t1, [Trace 1 – MDT1]
· At t2, [Trace 1 – MDT1] + [Trace 2 – MDT2] + [Trace 2 – QoE]  MDT2 and QoE are aligned. No alignment between MDT1 and QoE. Whether MDT1 and MDT2 should both co-exist is to be discussed



Proposal 2: Irrespective of whether multiple trace sessions are supported by the trace framework (awaiting Sa5 reply LS), it is OAM’s responsibility to deactivate current MDT and activate a new trace session with both MDT and QoE if it wants to achieve alignment (in case MDT is configured before QoE).
Proposal 3: In case multiple traces are supported by SA5, it is to be discussed whether multiple MDT configurations under different trace sessions need to be active at the same time and whether alignment of QoE with all MDT configurations has to be achieved.
1. Start/end of the radio-related measurement 
Regarding the start/end of radio-related measurement, there can be broadly two main cases:
· Case 1: Radio-related measurement/configuration is dependent on QoE measurement/configuration e.g. radio-related measurement starts/stop upon QoE measurement start/stop indication from UE thus achieving alignment

· Case 2: Radio-related measurement/configuration is independent on QoE measurement/configuration e.g. it is upto OAM to achieve alignment by configuring QoE and MDT together.
We think case 1 is too restrictive on radio-related measurement configuration/measurements as it is tied with when QoE measurement starts/stops and also might requires input from UE on when QMC starts/stops (this has RRC/CT1 impacts and can add to lot of signalling overhead). Detailed evaluation of different solutions proposed in last meeting are provided in Appendix.
We therefore think case 2 should suffice and can be adopted for MDT-QoE alignment.
Proposal 4: Radio-related measurements are independent on QoE measurements i.e. radio related measurements can start/stop irrespective of whether QoE measurements started/stopped and should be activated immediately upon receiving configuration.
1. Correlation information
It was agreed in last meeting that:
QoE reference and Trace reference should be considered for correlation, how to correlate and whether other information is needed are FFS.
In addition, two kinds of correlation ways were considered:
Option 1: including QoE reference in MDT report for correlation
Currently UE doesn’t include Trace reference in the immediate MDT report. NG-RAN is aware of the trace session configured for a given UE and hence can route immediate MDT results to TCE. Therefore, it doesn’t make sense for UE to include QoE reference in immediate MDT report when it doesn’t include trace reference itself.
Observation 2: UE doesn’t include Trace reference in the immediate MDT report. NG-RAN is aware of the trace session configured for a given UE and sends immediate MDT results to TCE.
Proposal 4: QoE reference should not be included in immediate MDT report for correlation purposes
Option 2: including Trace reference in QoE report for correlation
Currently UE includes QoE reference in QoE report. Whether to also include Trace reference is being discussed here
If multiple trace sessions are not supported by SA5 (i.e. only a single trace session can be active), there is no need for UE or NG-RAN to include Trace reference in QoE report. Correlation entity can simply know the active trace session via the immediate MDT results from NG-RAN.
Observation 3: Correlation entity is aware of the active trace session if only single trace session is supported by SA5 for the trace framework
Proposal 5: Trace reference need not be included in QoE report if only single trace session is supported in the trace framework.
However, for correlation purposes, it can be useful if NG-RAN includes the timestamps when it received the MDT report or QoE report and send it to the correlation entity.
Proposal 6: NG-RAN can include the timestamp information i.e. time when it received MDT reports and QoE reports for assisting the correlation entity

1. Conclusion
Observation 1: The scenario that the radio related measurements is used only for QoE analysis is not a practical scenario as MDT and QoE have different purposes
Proposal 1: The scenario that the radio related measurements is used only for QoE analysis should not be considered in the study of aligning QoE and MDT measurements.
Proposal 2: Irrespective of whether multiple trace sessions are supported by the trace framework (awaiting SA5 decision), it is OAM’s responsibility to deactivate current MDT and activate a new trace session with both MDT and QoE if it wants to achieve alignment (in case MDT is configured before QoE).
Proposal 3: In case multiple traces are supported by trace framework, it is to be discussed whether multiple MDT configurations under different trace sessions need to be active at the same time and whether alignment of QoE with all MDT configurations has to be achieved.
Proposal 4: Radio-related measurements are independent of QoE measurements i.e. radio related measurements can start/stop irrespective of whether QoE measurements started/stopped and should be activated immediately upon receiving configuration.
Observation 2: UE doesn’t include Trace reference in the immediate MDT report. NG-RAN is aware of the trace session configured for a given UE and sends immediate MDT results to TCE.
Proposal 4: QoE reference should not be included in immediate MDT report for correlation purposes
Observation 3: Correlation entity is aware of the active trace session if only single trace session is supported by the trace framework
Proposal 5: Trace reference need not be included in QoE report if only single trace session is supported in the trace framework (as correlation entity is already aware of the active trace session).
Proposal 6: NG-RAN can include the timestamp information i.e. time when it received MDT reports and QoE reports for assisting the correlation entity
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5. Appendix
5.1 Start of the radio-related measurement
	Approach
	Details
	Evaluation

	Approach 1-a
	Radio-related measurement will not start once configured, it starts only when QoE measurement starts (e.g. by receiving the indication or QoE report from UE)
	· Needs QoE measurement start indication from UE (RRC/CT1 spec impacts)
· Exposes application start time which might not be good from a privacy point of view 
· Significant overhead in case multiple applications are running and thereby need to indicate QoE measurement start for each application

· Start of Radio-related measurement is dependent on QoE measurement start 
· This is restrictive and will impact legacy MDT measurements for non-QoE purposes

	Approach 1-b
(Our preference)
	Radio-related measurement starts once configured, and the measurement will last throughout the entire time for  independent of the QoE configuration. The time alignment may be achieved based on the time stamps provided by NG-RAN
	· Radio related measurement and QoE measurements are independent of each other and can be configured together by OAM for alignment purposes.

· Made some edits to the definition of Approach 1-b from last meeting email discussion – time alignment should be discussed separately

	Approach 2
	Radio-related measurement is configured only when the QoE measurement starts (e.g. by receiving the indication or QoE report from UE), and the radio-related measurement starts once configured
	· Needs QoE measurement start indication from UE (RRC/CT1 spec impacts)

· Radio-related measurement is configured only upon QoE measurement start 
· This is too restrictive and will impact legacy MDT configuration for non-QoE purposes

	Approach 3
	Introduce QoE Assistant Information IE in F1AP and E1AP for alignment of QoE report and MDT report. 
When QoE is activated, the QoE assistant information should be notified to the corresponding nodes that perform the on-going MDT measurement to start sending the MDT report to the QoE analysis server, e.g. MCE
	Has F1/E1 impacts in addition to “QoE measurement start indication from UE”. 



5.2 End of the radio-related measurement
	Approach
	Details
	Evaluation

	Approach 1
	Radio-related measurement stops when the corresponding QoE measurement stops
	This would likely need a “QoE measurement stop indication” from UE (RRC/CT1 impacts) in addition to other issues discussed in sec 5.1 e.g. application exposure, signaling overhead. 
Also, this is restrictive as legacy MDT measurements would have to be stopped just because QoE measurements ended.

	Approach 2
	Radio-related measurement stops when the corresponding QoE configuration is deactivated.
	Same issues as Approach 1. Also radio-related measurements also have to be deactivated explicitly; it can’t stop upon QoE deactivation

	Approach 3
	When QoE is deactivated, the QoE assistant information should be notified to the corresponding nodes that perform the on-going MDT measurement to stop sending the MDT report to the QoE analysis server, e.g. MCE
	Has F1/E1 impacts in addition to “QoE measurement start indication from UE”.
This was proposed in case MDT is configured before QoE and the on-going MDT is used for radio related measurement


	Approach 4
	When the QoE measurements is ended, the NG-RAN sends the UE mobility history including the C-RNTI and the NG-RAN trace ID to the MCE

	This would also need “QoE measurement stop indicator” from UE for triggering NG-RAN to send this information. 

	Approach 5
(our preference)
	When the QoE is deactivated or QMC is complete, NG-RAN does nothing to stop ongoing MDT measurements (MDT can continue independent of QMC stop)
	Independent QoE and MDT







