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1. Introduction
Fraunhofer IIS conducted listening tests based on the 3GPP PSS/MMS[/MBMS] Audio Codec Characterization Test Plan [1]. This document describes the test carried out at Fraunhofer IIS and the experimental design.

2. Test case
Fraunhofer IIS accomplished the following test as defined in [1]: 

	Exp. 2-1 EGPRS (Mono)
	bitrate
	PLR

	AMR-WB+
	16k
	0%

	AMR-WB+
	16k
	1%

	AMR-WB+
	16k
	6%

	AMR-WB+
	16k
	10%

	aacPlus
	20k
	0%

	aacPlus
	20k
	1%

	aacPlus
	20k
	6%

	aacPlus
	20k
	10%


Table 1: Experiment 2-1 carried out at Fraunhofer IIS

	Phase
	Exp.
	Operational mode
	# LL's
	# Codecs
	# cond/codec
	# Anchors
	# Ref. 
	# Signals
	# items

	2
	2-1
	EGPRS/Mono/PLR
	1
	2
	4
	2
	2
	12
	12


Table 2: Experiment 2-1 carried out at Fraunhofer IIS

3. Experimental Design
3.1 Test Method

The test procedure followed that of the “Multiple Stimulus with Hidden Reference and Anchors” (MUSHRA) [2] method for the subjective assessment of intermediate quality audio. Figure 1 shows a screenshot of the user interface of the MUSHRA implementation. The specific MUSHRA implementation has been done by Fraunhofer IIS.
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Figure 1:  MUSHRA user interface
3.2 Training phase

Prior the testing a training phase was carried out in which the test subjects were familiarized with testing methodology and environment. The training was done following the same MUSHRA methodology as the actual test, though limited to four trials. The trainings items have not been re-used in the grading phase. The training phase was based on the same codec, anchor and reference conditions as the grading phase.

3.3 Grading phase

Each test subject carried out experiment 2-1 including the associated training session in around 90 to 120 minutes. In order to avoid listener fatigue, sufficient breaks were made between the trials.

3.4 Selection of subjects

All together 16 test subjects, 1 female and 15 male, aged between 23 and 38 years took part in the testing.

· Pre-screening of subjects: All listeners were experienced listeners with normal hearing according to ISO 389, most of them with a background as audio engineers and musicians. The training session was used as a tool for pre-screening the test subjects.

· Post-screening of subjects: The aim is to get fair assessment of the quality of the test items. If few subjects use either extreme end of the scale (excellent, bad) and the majority are concentrated at another point on the scale, these subjects could be recognized as outliers and might be rejected. One male test subject was rejected from our side because of using extreme end (bad) of the scale. Thus 15 test subjects are remaining in the raw voting data. 
3.5 Test schedule

The Tests started on July 18th, 2005 and were finalized on August 4th, 2005. The data was collected and provided to the analysis lab by August 5th via email.

3.6 Listening Laboratory

The tests carried out at Fraunhofer have taken place in an acoustically controlled listening room (sound lab) according to ITU-R BS.1116-1 [3]. For the presentation of the audio signal, the digital sound output of an SGI workstation has been connected to an external Digital-to-Analog converter. STAX Lambda Pro headphones have been used for reproduction.

4. Conclusion

Since the test material was blinded no statistical analysis has been carried out.
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