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1 Introduction
This document discusses the benefits of the proposed WI Enhancements 2 of Minimization of Drive Tests for E-UTRAN. 

The highest priority item of the proposed WI is the collection of measurements to characterize and verify QoS for GBR type applications. Thus the main question is: to when extent can Drive test effort be reduced for GBR type applications by the introduction of the proposed WI? 
Mostly, this document states the obvious. 
2 Drive test for GBR type applications
We assume that GBR type applications are conversational applications, i.e. voice, video or multimedia applications with quite stringent real time requirements. 
For Voice there is a tradition of doing testing using Quality of Experience (QoE) measurements. A commonly used model is ITU-T P.862 Perceptual Evaluation of Speech Quality (PESQ), which is a family of standards comprising a test methodology for automated assessment of the speech quality. Measurement scores are translated into estimated subjective quality metrics such as MOS (mean opinion score). Since 2011, ITU-T P.863 Perceptual Objective Listening Quality Assessment (POLQA) is in force, which can be viewed as a successor of PESQ. 
For Video (conversational video), testing do not have the same long history but the trend is to test similarly to voice. Testing methods for QoE testing has been developed, e.g. the Perceptual Evaluation of Video Quality (PEVQ) that has also been included in ITU-T J.247. Similar to voice, measurement scores are translated in to estimated MOS values. 
The general methodology for the above mentioned testing is called Full Reference (FR) testing: 

1.  Test traffic is generated: Realistic media samples are used and transmitted across the tested network.
2.  The receiver knows the media samples that were transmitted, i.e. he has a reference recording of what was transmitted.
3.  The quality evaluation is based on comparison between the media reference and the media that was received by the tested network. 

Observation: Drive testing for GBR type applications is currently to large extent QoE level testing based on test traffic generation, comparing received traffic to Full Reference. 

3 MDT Rel-12

What MDT cannot do

Observation: As 3GPP Minimization of Drive Test (MDT) is not an end-to-end-technology, we could never expect MDT to fully replace QoE testing. 

Observation: MDT is currently operating on real traffic rather than test traffic. In order to implement any kind of full reference application testing where the receiver can compare a realistic application stream to a known reference, a quite extensive test framework with test traffic generation would need to be implemented. This is not planned for Rel-12, and going in this direction may have the effect that few UEs would support it.  
What MDT could do
MDT could observe QoS characteristics visible at the access stratum. 

As illustration of latency and the operation of a media jitter buffer we find the figure below from ref [1]. 
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A typical character of steady bitrate applications is the sensitivity to delay jitter. Typically there is a jitter buffer that is adaptive and works with insertion of error concealment frames and removal of frames. 
For interactive or conversational services the total delay is significant, e.g. for conversational voice [2]:
· When delay > 150ms, the jitter buffer is required to optimize for low delay. 
· When delay < 150 ms, the jitter buffer may minimize the error concealment operations. 
As can be seen in the figure, the jitter buffer generally adapts the end-to-end delay to the high-percentile transmission delay, i.e. end-to-end delay set by the most delayed packets, not taking into account abnormally delayed packets. Abnormally delayed packets may be dropped by the receiver, and basically has the same QoE effect as a dropped packet. 
Can be renegotiated: Codec mode, redundancy and encapsulation [1]. 
Observation: By MDT, QoS characteristics visible to the access stratum could be observed, i.e. latency, data loss, throughput. 
Examining the references (see reference list), there seem to be a general consensus, that the perceived media steady state quality is dependent on transmission media primarily by 

· transmission bandwidth (as seen by application)
· data latency

· jitter (variation in latency), and 

· data loss.  
A key question is of course: Can we reduce QoE drive testing for GBR type applications if we can better characterize QoS on Access Stratum level? 
Discussion, somewhat speculative:
·  In order to first learn the relation between Acceptable QoE and AS QoS observations, probably QoE need to be measured by test UEs. It should be possible to find ranges for the AS QoS observations, for which it can be known that QoE is ok. 

·  Then for subsequent verifications and monitoring AS QoS observations could be used instead of QoE measurements. As long as AS QoS observations are in the “ok” range it could be concluded that QoE is also “ok”.
·  A key point is that AS QoS observations by MDT could be available for all kind of UEs, and be based on normal traffic, thus the usage of MDT would be very cheap compared to drive test, and thus would also have better coverage.  

Conclusion: Thus we conclude that for GBR type applications, drive test efforts can be reduced by MDT Rel-12. We also conclude that there are benefits in terms of better expected coverage of the testing. 
4 Summary
Observation: Drive testing for GBR type applications is currently to large extent QoE level testing based on test traffic generation, comparing received traffic to Full Reference. 

Observation: As 3GPP Minimization of Drive Test (MDT) is not an end-to-end-technology, we could never expect MDT to fully replace QoE testing. 

Observation: MDT is currently operating on real traffic rather than test traffic. In order to implement any kind of full reference application testing where the receiver can compare a realistic application stream to a known reference, a quite extensive test framework with test traffic generation would need to be implemented. This is not planned for Rel-12, and going in this direction may have the effect that few UEs would support it.  

Observation: By MDT, QoS characteristics visible to the access stratum could be observed, i.e. latency, data loss, throughput. 
Conclusion: Thus we conclude that for GBR type applications, drive test efforts can be reduced by MDT Rel-12. We also conclude that there are benefits in terms of better expected coverage of the testing.
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