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1 Introduction

This document contains a report on listening test experiment 2-3 of phase 2 for 3GPP MSS/PSS/MBMS audio codec characterisation conducted according to Test Plan version 0.7 (S4-050440).

2 Listening test

Nokia conducted the experiment 2-3:

	Experiment 2-3
UTRAN Stereo
	Bit rate (kbit/s)
	Packet loss rate (%)

	AMR-WB+
	20
	0

	AMR-WB+
	20
	1

	AMR-WB+
	20
	5

	Enhanced aacPlus
	32
	0

	Enhanced aacPlus
	32
	1

	Enhanced aacPlus
	32
	5


2.1 User Interface and presentation sequence

Nokia listening test laboratory applies MUSHRA software having GUI similar to the interface shown in the test plan Annex A. The software performs randomisation of the test items such that each listener listens the test and training items in unique order.

2.2 Training phase

Each listener conducted a training phase consisting of four test items in order to get familiar with the test methodology, the use of the interface software and with the kind of quality they have to assess. 

2.3 Listeners

All the listeners were native Finnish speakers hired outside Nokia with prior experience in MUSHRA test methodology. Listeners were all tested before listening with audiometer to have normal hearing (to fulfil ISO Standard 389 requirements).

2.4 Listening environment

Listeners were placed in high quality, acoustically isolated booths. The background noise-rating curve of each booth fulfils the ISO NR15 requirement. The reverberation times within the booths are <300ms above 315Hz one-third octave bands. No discernible flutters are audible within the booths.

2.5 Environmental noise

Environmental noise was fed into the booths with the required Hoth spectrum to represent typical room noise at the required 30dBA level (as defined by ITU-T, Recommendation P.800). Two loudspeaker units (type: Genelec 1029A) per booth were used. Speakers were positioned so that the sound pressure level was 30 dBA above the centre of the seat of subject's chair.

2.6 Testing facility

The listening test was controlled by remote PCs with a keyboard, mouse and an LCD screen in the booths. Six machines were used to play the samples to the listeners and to collect their answers. Each one is furnished with a high quality digital sound card (type: RME DIGI 96/8 PRO), providing 44.1kHz or 48kHz output at a resolution of 24 bits. The digital audio output signals were subsequently fed to a Studer D19 24bit multi-channel digital to analogue converter employing an AES/EBU bus. A Symmetrix 304 headphone amplifier was used. Samples were presented binaurally to the listeners over high quality Sennheiser HD580 headphones.

2.7 Tests duration

For each listener the experiment took about 2 hours including the training phase and breaks. 

2.8 Screening of subjects

No pre- or post screening of listeners was done.

2.9 Instructions given to listeners

Listeners were instructed as written in Test Plan (version 0.7) Annex A (Translated in Finnish).

