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[bookmark: _Toc449760506]Summary
The document presents a report on subjective testing performed as a part of the 3GPP-SA4 IVAS Codec Selection Phase. HEAD acoustics performed the experiments according to the procedures and test plan specified in permanent documents IVAS-7a (Processing Plan for Selection Phase) and IVAS-8a (Test Plan for Selection Phase). No deviations from or exceptions to the listening test procedures and specifications described in the test plan have been observed or experienced.

[bookmark: _Toc339023611]Key Acronyms
DCR		Degradation Category Rating
GAL		Global Analysis Laboratory
GER		German (language)
HL		Host Lab(s)
LL		Listening Laboratory
MC		Material Collection Entity
MUSHRA	Multi-Stimulus Test with Hidden Reference and Anchor

Introduction
HEAD acoustics conducted 14 different experiments (i.e., eleven ITU-R BS.1534 MUSHRA experiments and three P.800 DCR experiments) within the 3GPP SA4 IVAS Codec Selection exercise. The experiment name, methodology (as defined in ITU-T P.800 [1] and ITU-R BS.1534 [2]) and language for each experiment are listed in Table 1.

Table 1: Allocation of methodologies and languages
	Exp.
	Methodology
	Language

	P800-2
	DCR
	GER

	P800-5
	DCR
	GER

	P800-8
	DCR
	GER

	BS1534-1b
	MUSHRA
	-

	BS1534-2a
	MUSHRA
	-

	BS1534-2b
	MUSHRA
	-

	BS1534-3a
	MUSHRA
	-

	BS1534-3b
	MUSHRA
	-

	BS1534-4b
	MUSHRA
	-

	BS1534-5b
	MUSHRA
	-

	BS1534-6a
	MUSHRA
	-

	BS1534-6b
	MUSHRA
	-

	BS1534-7a
	MUSHRA
	-

	BS1534-7b
	MUSHRA
	-



Test material
P800-DCR
For experiments P800-2, P800-5, and P800-8, HEAD acoustics delivered a set of mono clean speech samples (48 kHz, 16-bit resolution) to MC in uncompressed wave format. The unprocessed speech material for all tests to be conducted by the LL was delivered well in defined timeframe and conformed to restrictions indicated in "Practical procedures for subjective testing", ITU-T Handbook, 2011 [3].
Based on these input samples, the immersive test material was generated and submitted by the HL. The filenames of the samples are represented by:
leeeayszz.wav
where: 
· l stands for the listening lab designator (b for HEAD acoustics)
· eee stands for the experiment designator, e.g., p01 (see Table 1 of [5])
· a stands for audio, and y is the per experiment category according to [5]
· s stands for the sample, and zz is the sample number; 01, 02, 03, 04, 05, 06, 07, where 07 is used for the preliminaries.

BS.1534
The test material for ITU-R BS.1534 MUSHRA tests (headphone and multi-channel playback) was selected and delivered by the MC. 

Listening Environment
P.800-DCR
The tests were performed in an acoustically treated critical listening room at the premises of HEAD acoustics in Herzogenrath that conforms to the requirements of ITU-T P.800, including:
-	having a background noise level of less than NR-25, meeting the minimum requirements of ITU-T P.800 in full.
-	listening equipment conformed to specified requirements of [1] and [5] in full.
Beyerdynamic DT770 Pro headphones (stereo presentation at 73 dB SPL corresponding to -26 dBoV RMS 1 kHz sinewave) have been used for P800 DCR experiments. All used headphones were calibrated and verified before and after experiments. A professional digital voting device (HEAD acoustics SQala) has been used to collect the votes.

BS.1534 (MUSHRA) with headphones 
The tests were performed in acoustically treated critical listening rooms at the premises of HEAD acoustics that conform to the requirements of ITU-R BS.1116 [6] including:
-	room size, shape, and proportions meet the requirements of 8.2.2 of [6],
-	reverberation time and noise floor meet the requirements of 8.2.3 and 8.3.4.2 of [6], respectively.
Sennheiser HD650 headphones have been used for ITU-R BS.1534 MUSHRA experiments. All used headphones have been verified before and after experiments were performed. A professional digital voting device (HEAD acoustics SQala) was used to collect the subjective results.

BS.1534 (MUSHRA) with multichannel 
The tests were performed in acoustically treated critical listening rooms at the premises of HEAD acoustics in Herzogenrath (for experiments BS1534-2a and BS1534-2b) and at the Institute of Communication Systems at RWTH Aachen University (for experiments BS1534‑3a, BS1534-3b and BS1534-5b) that conform to the requirements of ITU-R BS.1116 [6].
Loudspeaker setups were calibrated to a playback level of 78 dB(A) per channel (78 dB(C) for the LFE channel) for pink noise (35 Hz to 16 kHz) and listening room acoustics conform to [3] and [6].
For experiments BS1534-2a and BS1534-2b: Genelec 8040B loudspeakers were used in all positions and a Genelec 7050C subwoofer was used for reproduction of the LFE channel audio.
For experiments BS1534-3a, BS1534-3b and BS1534-5b: Neumann KH120D loudspeakers were used in all positions and a Velodyne DD 12 subwoofer was used for reproduction of the LFE channel audio.
The loudspeaker layouts and channel configurations were set up according to [4] and [5]. Further, the audio channel mapping was checked using the supplied audio files CICP19_chancheck.wav (7.1.4) and 51_chancheck.wav (5.1).

Test instructions/order
P.800-DCR
The instructions for subjects tested by HEAD acoustics for the Selection Testing are in Annex A. The instructions to subjects were available in writing during the entire test sessions. During the training session of each test, the instructions were verbally explained and, if needed, briefly discussed by a dedicated expert who could answer questions from the subjects in their native language.
Sample presentation order followed the obtained pseudo-randomized sequences.

BS.1534
The instructions for subjects tested by HEAD acoustics for the Selection Testing are available in Annex B. The sample presentation order within one test item was randomized by the voting device.

Test subjects
P.800-DCR
For each P800 DCR listening test, only native speakers of the tested language, fulfilling the requirements of [1], were used. All subjects for P.800-DCR-testing self-reported being normal-hearing. Each experiment required 30 listeners (6 panels of 5 listeners each). After post-screening of the results, nine out of 90 test subjects were excluded and replaced. The age and gender information for the set of subjects used in each listening test, and over all listening tests by HEAD acoustics, are provided in Annex C of this report.

BS.1534
For BS1534 MUSHRA experiments, trained expert listeners, able to analytically listen to the audio samples and separate and describe the impairment types, have been used. The subjects for MUSHRA tests deployed by HEAD acoustics are working as researchers, engineers, or experienced musical/sound technicians. All subjects for MUSHRA testing self-reported being normal-hearing. Assessors have been excluded from the aggregated responses if he or she rated the hidden reference condition for > 15% of the test items lower than a score of 90 or if he or she rated the mid-range anchor for more than 15% of the test items higher than a score of 90 (unless 25% of the listeners rated the anchor higher than 90, cf. the test items described in Chapter 7 of this report) as required by [2]. A few experts were disqualified based on these criteria, but were replaced with other expert listeners, to provide the required amount of post screened data.
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Raw data delivery 
All raw voting data have been delivered to the GAL using the data delivery file provided by the GAL for all tests. This delivery happened in the required time frame. Individual HEAD acoustics test results are included in the GAL report.

Discussion of any problems encountered during testing and the solution used to address the problem
There were no problems for the P.800 DCR tests. There were a few test items in the BS.1534 MUSHRA tests where the LP7 anchor condition was very similar to the reference as the signal contained only very limited energy above 7 kHz anyway. This was not a problem for conducting the test but lead to fairly high ratings for the anchor condition for these test items.


Annex A: Instructions to subjects in German as used by HEAD acoustics during the subjective listening tests performed during the 3GPP SA4 IVAS selection phase
In diesem Experiment werden Sie Hörproben bewerten, wie sie in zukünftigen Telekommunikationsanwendungen mit immersivem Raumklang auftreten könnten. Das bedeutet, dass Sie verschiedene Schallquellen um sich herum lokalisieren können. So kann zum Beispiel ein Sprecher von links und ein zweiter von rechts wahrgenommen werden, oder ein Sprecher kann sich im Raum bewegen, usw.
In jedem Durchgang hören Sie zunächst eine Referenz. Im Anschluss folgt die Hörprobe, welche denselben Inhalt wie die Referenz enthält, aber möglicherweise durch ein Telekommunikationssystem beeinträchtigt wurde. Diese Beeinträchtigung kann sowohl Verschlechterungen in der Klangqualität (z. B. durch zusätzliches Rauschen, Rauigkeit, Unterbrechungen oder andere Verzerrungen) als auch Unterschiede in der räumlichen Darstellung (z. B. Position der Schallquelle, Entfernung, räumliche Weite, Bewegung usw.) umfassen.
Ihre Aufgabe ist es, die Gesamtbeeinträchtigung der Hörprobe im Vergleich zur Referenz zu bewerten. Wählen Sie dazu die Kategorie aus, die Ihren Höreindruck am besten beschreibt: 
Die Hörprobe enthält gegenüber der Referenz…
· Keine Beeinträchtigung
· Geringe Beeinträchtigung
· Mäßige Beeinträchtigung
· Starke Beeinträchtigung
· Sehr starke Beeinträchtigung
Beachten Sie, dass der Grad der Beeinträchtigung während des Experiments die gesamte Bandbreite der Bewertungsskala abdecken sollte.
Bitte besprechen Sie Ihre Bewertungen nicht mit anderen Personen, die ebenfalls an dem Experiment teilnehmen. Wenn Sie Fragen haben, wenden Sie sich bitte an die Versuchsleitung.

Annex B: Instructions to expert subjects used by HEAD acoustics during the BS-1534 MUSHRA tests performed during the 3GPP SA4 IVAS selection phase
In diesem Experiment werden Sie Hörproben bewerten, wie sie in zukünftigen Telekommunikationsanwendungen mit immersivem Raumklang auftreten könnten. Das bedeutet, dass Sie verschiedene Schallquellen um sich herum lokalisieren können. So kann zum Beispiel ein Sprecher von links und ein zweiter von rechts wahrgenommen werden, oder ein Sprecher kann sich im Raum bewegen, usw.
In jedem Durchgang bewerten Sie mehrere Hörproben im Vergleich mit einer bekannten Referenz. Die Hörproben enthalten denselben Inhalt wie die Referenz, wurden aber möglicherweise durch ein Telekommunikationssystem beeinträchtigt. Diese Beeinträchtigung kann sowohl Verschlechterungen in der Klangqualität (z. B. durch zusätzliches Rauschen, Rauigkeit, Unterbrechungen oder andere Verzerrungen) als auch Unterschiede in der räumlichen Darstellung (z. B. Position der Schallquelle, Entfernung, räumliche Weite, Bewegung usw.) umfassen.
Für die Bewertung steht Ihnen für jede Hörprobe eine Bewertungsskala von 0 bis 100 zur Verfügung, wobei 0 für eine sehr starke Beeinträchtigung und 100 für keine wahrnehmbare Beeinträchtigung verglichen mit der Referenz steht. In jedem Durchgang ist eine der Hörproben identisch mit der gegebenen Referenz. Sie können sich alle Signale (Referenz und Hörproben) beliebig oft und in beliebiger Reihenfolge anhören.


Annex C: Age and gender information for the set of subjects used in each listening test, and over all listening tests by HEAD acoustics

Table B.1: Age and gender information for the set of subjects used in each P.800 listening test
	Exp.
	Language
	#female listeners
	#male listeners
	#diverse listeners
	Mean Age (years)
	Age StdDev (years)

	P800-2
	GER
	14
	16
	0
	33,3
	17,7

	P800-5
	GER
	12
	18
	0
	35,8
	14,7

	P800-8
	GER
	12
	16
	2
	27,1
	10,8




Table B.2: Age and gender information across all P.800 subjects tested by HEAD acoustics
	Language
	#females/#males
(#diverse=0)
	Mean Age (years)
	Age StdDev (years)

	German
	0,76
	32,1
	15,0




Reference Documents
[1]	ITU-T P.800, "Methods for subjective determination of transmission quality," 1996.
[2]	ITU-R BS.1534, "Method for the subjective assessment of intermediate quality level 
of audio systems, 2015
[3]	ITU-R BS.1116, "Methods for the subjective assessment of small impairments in audio systems," 2015
[4]	Supplement 29 to ITU-T P-series Recommendations ITU-T P.800 – Use cases, 2023
[5]	"Practical procedures for subjective testing," ITU-T Handbook, 2011.
[6]	IVAS-7a (Processing Plan for Selection Phase) 
[7]	IVAS-8a (Test Plan for Selection Phase)
		Page: 1/12
		Page: 12/12
