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1 Introduction
FeMDT SI [1] targets to enhance MDT with VoLTE/VT metrics for QoS verification and network optimization. 
SA4 defined a mechanism for UE to report MTSI/VoLTE/VT QoE metrics. This paper discusses the benefit and possibility of leveraging SA4 QoE metrics in FeMDT.
2 MTSI QoE Metrics Overview 
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Figure 1: MTSI QoE Metrics Architecture
MTSI QoE metrics reporting is defined by 3GPP SA4 in section 16 of TS26.114 [2] as an optional feature for UE supporting MTSI. The QoE metrics in Table 2‑1 quantitatively show the user directly experienced voice & video quality. We therefore consider that those metrics serve the VoLTE/VT QoS verification goal. 

Observation 1: MTSI QoE metrics serve the goal of VoLTE/VT QoS Verification.

2.1 Metrics
	Corruption Duration
	The time period from the NTP time of the last good frame (since the NTP time for the first corrupted frame cannot always be determined) before the corruption, to the NTP time of the first subsequent good frame. A corrupted frame may either be an entirely lost frame, or a media frame that has quality degradation and the decoded frame is not the same as in error-free decoding.

	Successive loss of RTP packets
	Indicates the number of RTP packets lost in succession per media channel.

	Frame rate 
	Indicates the playback frame rate

	Jitter Duration
	Jitter happens when the absolute difference between the actual playback time and the expected playback time is larger than JitterThreshold milliseconds. The expected time of a frame is equal to the actual playback time of the last played frame plus the difference between the NTP time of the frame and the NTP time of the last played frame

	Sync loss duration 
	Sync loss happens when the absolute difference between value A and value B is larger than SyncThreshold milliseconds. Value A represents the difference between the playback time of the last played frame of the video stream and the playback time of the last played frame of the speech/audio stream. Value B represents the difference between the expected playback time of the last played frame of the video stream and the expected playback time of the last played frame of the speech/audio stream. 

	Round-trip time
	The round-trip time (RTT) consists of the RTP-level round-trip time, plus the additional two-way delay (RTP level->loudspeaker->microphone->RTP level) due to buffering and other processing in each client.

	Average codec bit rate 
	The average codec bitrate is the bitrate used for coding “active” media information during the measurement resolution period. 

	Codec information
	The codec information metrics contain details of the media codec used during the measurement resolution period. 


Table 2‑1 : MTSI QoE Metrics
2.2 Configuration and Reporting

This feature is configured by OMA-DM configuration server. The configuration includes:

· Activation/deactivation of the QoE feature

· Measurement interval: “Measure-Resolution”

· Reporting interval: “Sending-Rate”

· Metrics
An UE supporting the feature shall perform the quality measurements in accordance to the measurement definitions, aggregate them into client QoE metrics and report the metrics to the QoE server using the HTTP transport protocol. The MTSI client may send QoE metrics reports to a receiving QoE server during the session and at the end of the session. 

2.3 Issues in MTSI QoE Metrics
However, the existing MTSI QoE metrics have the following shortcomings.
1. OMA DM is not widely supported by operators and UEs

2. QoE metrics reporting via user plane may be subject to charging
3. QoE metrics are linked with neither radio metrics nor location information. So it is difficult to identify the root cause of suboptimal QoE that is observed. 

3 Integrating MTSI QoE Metrics into MDT

Above issues can be resolved by integrating MTSI QoE metrics into MDT. Figure 2 shows an example architecture of the integration.
To address the issue 1, the QoE metrics configuration and reporting are transmitted by RRC signalling, reusing the MDT configuration and reporting mechanism. On the issue 2, RRC signalling is not subject to charging. 
The benefit of MTSI QoE metrics is improved when it is correlated with radio measurement and/or location information (e.g. the serving cell id, GNSS based location info). MDT natively supports reporting of radio metrics and location information. With this, the operator can identify the radio condition or location where suboptimal QoE is observed.
Observation 2: Integrating MTSI QoE metrics into MDT resolves the issues and improves the value of MTSI QoE metrics.
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Figure 2: Integrating MTSI QoE Metrics into MDT
3.1 Configuration and Measurement
The measurement interval of QoE metrics shall be configured to the same as immediate MDT report interval. In each interval, the UE would derive:
· Location Information

· MDT measurements

· MTSI QoE metrics.

Since the objective here is to correlate QoE metrics with UE’s location, it makes sense that the UE restarts the QoE measurements at every cell change.

To reuse the existing encoding of QoE metrics configuration, the QoE metrics configuration can be sent to UE as a container in RRC signalling.

3.2 Reporting and Correlation

The QoE metrics can be reported as a container in the RRC MeasurementReport. To provide more information for network optimization, potentially, some correlation information can be included into the report, for example: time mapping between UE NTP time and LTE SFN/SF. 
Proposal 1: Integrate MTSI QoE metrics into MDT, i.e. configure and report MTSI QoE metrics via RRC signalling reusing MDT architecture.

Proposal 2: Consider including information for MDT and MTSI QoE metrics correlation.

4 Conclusion
Based above discussion, we have following observations:

Observation 1: MTSI QoE metrics serve the goal of VoLTE/VT QoS Verification.

Observation 2: Integrating MTSI QoE metrics into MDT resolves the issues and improves the value of MTSI QoE metrics.

We propose the following:
Proposal 1: Integrate MTSI QoE metrics into MDT, i.e. configure and report MTSI QoE metrics via RRC signalling reusing MDT architecture.

Proposal 2: Consider including information for MDT and MTSI QoE metrics correlation.
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