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1 Introduction

Within the “Study on Surround Sound codec extension for PSS and MBMS” (Draft TR 26.950 v.0.2.0, S4-100380) test methodology is developed and applied to evaluate the performance of surround sound as a feature for 3GPP services.

A test methodology was proposed and listening tests were conducted according to the test plan (S4-091004). The listening tests over loudspeakers (Test 1) and the test on error robustness (Test 4) were performed successfully. For the test over headphones (Test 2), the results of the listening tests were found to be inconclusive according to the GAL report.
In this document several issues of the test methodology are discussed. Important aspects of an improved test design are listed and an outlook is given how the Test 2 can be progressed in the study.
2 Limitations of test methodology for evaluation of surround sound over headphones
2.1 Aspects related to test method

Adaptation of human auditory system:

Spatial aspects are important for the evaluation of surround sound over headphones. The ability of the human auditory system to adapt to an acoustic space requires some listening practise. This slow adaptation of listeners to a spatial sound scene and learning effects are not captured in a test with rather short stimuli.
· The listeners should be familiarized with spatial sound reproduction over headphones before the test as part of a training session
Focus on spatial aspects:

The sound/tone colour of spatial sound reproduction and other sound enhancement algorithms is subject to tuning. Thus it should not be the primary aspect of the evaluation. However, listeners’ judgement is strongly driven by sound colour, most likely dominating the overall quality judgement.
· Instruction should be given to the listeners to clarify  that the feature under test is spatial reproduction over headphones
· Training is needed to focus on spatial aspects
· The attribute “spatial impression” could be evaluated as well
Reference condition:
The tests, as conducted according to the test plan in S4-091004, incorporated a reference condition. This is common practice from other commonly used test methods, such as e.g. MUSHRA. The use of a reference condition in a comparative test may therefore cause a bias towards that reference condition, since subjects are used to the fact that the reference condition provides the highest possible quality. Therefore, it is recommended that in a comparative test no reference condition should be included.
· In a (pair-wise) comparison any bias introduced by  labelling a condition as the reference should be avoided
Number of test conditions:

In the Test 2 previously conducted, many conditions where presented which were perceptually rather similar. The resulting hard task far the listeners together with the new test methodology gave rise to rather indistinct test results. 
· In the listening test, only those conditions should be included that are relevant for evaluating the requirements.
· The indicative reference condition (HE-AAC stereo at 128 kbps with binaural post-processing) should be removed 

· One of the two MPS conditions (MPS binaural at 64 kbps and MPS 5.1 at 64 kbps with binaural post processing) can be removed as they were not found to be different by any of the test labs in the previous test
2.2 Aspects related to data analysis
Scale:

It is a known fact that in sensory evaluation the provided scales are not used to the full extent. Typically, a negative bias for the scale ends is observed. In other words, the extremes of the scales are rarely used despite of a strong opinion of the evaluator.

· The scale should be designed such that bias or distortion are minimized
· The bias/distortion of the scale should be taken into account when the results are assessed
· The familiarisation or training phase should include an example of the maximum effect or maximum deterioration, which should be indicated to the listener
Post-screening:

In the previous test post-screening of listeners was found to be difficult. Due to the methodologies and other issues mentioned before, the results of a large number of listeners were found to be inconsistent. However, for drawing conclusion, both a sufficient number of listeners and reliable scores are needed.

· The post-screening rules should be established prior to the test

· Listeners should be allowed to make single mistakes

· Repeated inability to detect the hidden reference (if any) or multiple failure to repeat a rating should results in the listeners’ data being removed from the pool of results

3 Progressing test 2 for evaluation of surround sound over headphones
3.1 Guideline for the design of test 2
The important aspects to be taken into account when designing a new test are listed in section 2 of this document. It is proposed to incorporate the following text (repeated from the previous section) into the draft TR as guidelines for new proposals for a test methodology for test 2.
[
It is recommended that the test methodology for test 2 adheres to the following guidelines:

· The listeners should be familiarized with spatial sound reproduction over headphones before the test as part of the training session
· Instruction should be given to the listeners to clarify  that the feature under test is spatial reproduction over headphones

· Training is needed to focus on spatial aspects

· The attribute “spatial impression” could be evaluated as well
· In a (pair-wise) comparison any bias introduced by labelling a condition as the reference should be avoided

·  In the listening test, only those conditions should be included that are relevant for evaluating the requirements

· The indicative reference condition (HE-AAC stereo at 128 kbps with binaural post-processing) should be removed 

· One of the two MPS condition (MPS binaural at 64 kbps and MPS 5.1 at 64 kbps with binaural post processing) can be removed as they were not found to be different by any of the test labs in the previous test
· The scale should be designed such that bias or distortion are minimized
· The bias/distortion of the scale should be taken into account when the results are assessed

· The familiarisation or training phase should include an example of the maximum effect or maximum deterioration, which should be indicated to the listener
· The post-screening rules should be established prior to the test

· Listeners should be allowed to make single mistakes

· Repeated inability to detect the hidden reference (if any) or multiple failure to repeat a rating should results in the listeners’ data being removed from the pool of results

]
3.2 Timeline

The following timeline is proposed to run and conclude test 2:
· SA4#59 Agree on guidelines
· SA4#60 Propose test methodology and test plan

· SA4#61 Present results to SA4 and conclude
4 Conclusion
In this document, limitations of the test methodology used so far have been listed as well as aspects to be taken into account when designing a new test method. These aspects and a timeline for the finalisation of this test are proposed for approval by SA4 to be included in the next version of the draft TR 26.950.
































































































