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1. Introduction
Fraunhofer IIS conducted listening tests based on the work plan for the 3GPP audio codec selection test [1]. This document describes the tests carried out at Fraunhofer IIS and the experimental design.

2. Test cases
Fraunhofer IIS accomplished the following tests as defined in [1]: 

	Exp.
	Operational mode
	Audio Material
	#Codecs in test
	# Reference codecs
	#Anchors in test
	#Refe-rences
	#Items
	Total

	A1a
	14 kbps, mono, use case A (PSS)
	Set a
	3
	2
	2
	2
	12
	108

	A3a
	24 kbps, mono, use case A (PSS)
	Set a
	3
	2
	2
	2
	12
	108

	B1a
	14 kbps, mono, 16 kHz, use case B (MMS)
	Set a
	3
	2
	2
	2
	12
	108

	B3a
	14 kbps, mono, use case A (PSS), 3% FER
	Set a
	3
	2
	2
	2
	12
	108


Table 1: Sub-experiments 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 to each actual 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. Training was carried out for every new sub-experiment.

3.3 Grading phase

Each test subject carried out only one sub-experiment including a training session per day to allow for sufficient rest between tests. All in all 60 experiments have been carried out, thus 15 test subjects have been contributed to each of the four sub-experiments. In average the test subjects carried out one sub-experiment in around 45 to 60 minutes (including training session).

3.4 Test subjects

All together 19 test subjects, 3 female and 16 male, aged between 22 and 37 years took part in the testing. All listeners were experienced listeners, most of them with a background as audio engineers and musicians. 

3.5 Test schedule

The Tests started on December 19th, 2003 and were finalized on January 27th, 2004. The data was collected and provided to the analysis lab by February 5th via FTP transfer.
3.6 Listening Laboratory

The tests carried out at Fraunhofer have taken place in an acoustically controlled listening room (sound lab). 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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