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1.
Introduction


NTT-AT conducted PSS/MMS audio codec characterization test. The experimental design and procedures are specified in the PSS/MSS Audio Codec Characterization Test Plan, Version 0.7 (Tdoc S4-050440).

2.
General procedure

2.1
Allocation of sub-experiments to NTT-AT

In accordance with the test plan, Experiment 2-2 (EGPRS, stereo, four packet loss rates) was allocated to NTT-AT. This experiment was intended to characterize subjective performance for two audio codecs, AMR WB+ and EAAC+, for four EGPRS conditions. 

2.2
Listening equipment and environment 

(1) Headphones

Of the two types of headphones specified, we used closed-back supra-aural headphones, Sennhaiser HD25, in binaural listening stereo mode.


(2) Listening level

The experimenter pre-adjusted the listening level to –15dB Pa using an IEC60318 coupler with a flat plate, but the subject was allowed to change the level if he/she felt it was too loud or too quiet.

(3) Test software

We conducted the listening evaluation using MUSHRA with a CRC-SEAQ subjective test module. The multi-stimulus user interface used was the same as the example shown in the test plan.


(4) Background noise

A Hoth spectrum was generated by loudspeakers in a soundproof room at 30 dB A at the subject’s listening position.

2.3
Subjects

Taking into account the need to critically judge quality, we chose our subjects from students in a music conservatory. Their ages ranged from 18 to 24, ensuring that aging had not impaired their hearing. 

Before starting the actual test, they were given training in the MUSHRA evaluation procedure. 

2.4
Samples

About 2 GB of processed materials were downloaded from the FTP site of the host laboratory, Nokia. 

2.5
Test order

The names of the received files did not follow the conventions shown in the test plan’s section B-4. Furthermore, no randomization table had been included in the site or distributed from GAL, although the test plan specified that preparing and delivering the randomized test items for each listening laboratory was GAL’s responsibility. 

We contacted HL and GAL to clarify how HL had named each file and to request the randomization table. We were eventually able to identify the relationships between the test conditions and file names and get the exact randomization table. We used the table to make the session files for the MUSHRA tests. 

3 Results
The results obtained in Exp. 2-2, summarized by the averages, standard deviations, and 95% confidence intervals for all source materials for each condition, are shown in Table 1. The graphical representation of the same is shown in Fig. 1.

The raw scores given by 15 listeners for each source material are shown in Tables 2 and 3.

The graphical representations of the averages and 95% confidence intervals for each source material are shown in Figs. 2 to 13.

4. Observation

Our results revealed the following features:

1) From the average results of all the source materials,

· The two evaluated codecs in the error-free condition perform with better quality than 7-kHz band audio.

· The two codecs show close performance for 0 and 1% error rates. EAAC+ shows slightly better performance than AMR-WB+ at 6 and 10% error rates, but quality for such error conditions is considerably lower than 3.5-kHz band audio.

2) For each of the source materials,

· Performance superiority between the two codecs changes depending on the source materials. In general, AMRWB+ performs better than EAAC+ for speech-dominant material as observed in our selection phase test, but we did find a few exceptions (e.g., Figs. 8 and 9).

· When a heavy error occurs, 6% or 10%, EAAC+ performance is always better than that of AMRWB+. 

· Quality of both of the codecs in the error-free condition exceeds the 7-kHz band audio except both codecs for the source m_si (Fig. 5) and EAAC+ for sum_sm_x_2 (Fig. 11).

· Performance for less than 1% error exceeds 3.5-kHz band audio except both codecs for the source m_si (Fig. 5) and EAAC+ for s_cl_2t_1 (Fig.6), but for above 6% error, performance is seriously damaged and cannot reach the level of 3.5-kHz band audio.

Table 1
Summarized results 
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Fig. 1 Summarized results 

Table 2 Listener evaluation of source material items 1–6 
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Table 3 Listener evaluation of source material items 7–12
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Fig. 2 Scores for m_cl (music, classical)
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Fig. 3 Scores for m_ot (music, other)
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Fig. 4 Scores for m_p (music, pop)

[image: image6.emf]Source category: m_si_x_1
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Fig. 5 Scores for m_si (music, single instrument)
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Fig. 6 Scores for s_cl_2t (speech, clean, 2 talkers)
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Fig. 7 Scores for s_cl_2t (speech, clean, 2 talkers)
[image: image9.emf]Source category: s_cl_mt_1
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Fig. 8 Scores for s_cl_mt (speech, clear, moving talker)
[image: image10.emf]Source category: s_no_ft_2
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Fig. 9 Scores for s_no_ft (speech, noisy, fixed talker)
[image: image11.emf]Source category: sbm_sm_x_1
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Fig. 10 Scores for sbm_sm_x_1 (speech between music, speech followed by music)
[image: image12.emf]Source category: sbm_sm_x_2
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Fig. 11 Scores for sbm_sm_2 (speech between music, speech followed by music)
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Fig. 12 Scores for som_fi (speech over music, film sound track)
[image: image14.emf]Source category: som_ot_x_1
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Fig. 13 Scores for som_ot_x_1 (speech over music, other)
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