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Summary

The document presents a report on subjective testing performed as a part of the 3GPP-SA4 IVAS Codec Selection Phase. MESAQIN.com 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.

Key Acronyms

CuT
Codec under Test

DCR
Degradation Category Rating

FR
French (language)

GAL
Global Analysis Laboratory

LL
Listening Laboratory

MAN
Mandarin (language)

MANm
Mandarin mixed&music content

MC
Material Collection Entity

1. Introduction

MESAQIN.com performed 14 different experiments (i.e., nine ITU-R BS.1534 MUSHRA experiments and five P.800 DCR experiments conducted in different languages) 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 ("m" denotes mixed/music content)

	Exp.
	Methodology
	Language

	P800-1
	DCR
	FR

	P800-2
	DCR
	MAN

	P800-3
	DCR
	MANm

	P800-7
	DCR
	MAN

	P800-9
	DCR
	FR

	BS1534-1a
	MUSHRA
	-

	BS1534-1b
	MUSHRA
	-

	BS1534-4a
	MUSHRA
	-

	BS1534-4b
	MUSHRA
	-

	BS1534-5a
	MUSHRA
	-

	BS1534-6a
	MUSHRA
	-

	BS1534-6b
	MUSHRA
	-

	BS1534-7a
	MUSHRA
	-

	BS1534-7b
	MUSHRA
	-


2. Test material

        a. P800-DCR

MESAQIN.com delivered to MC original speech and mixed/music samples in 48-kSa/s sampled with 16-bit resolution. The format was uncompressed *.wav. The unprocessed speech (for experiments P800-1, P800-2, P800-7, and P800-9) and music/mixed content (for experiment P800-3) material was delivered to MC well in the defined timeframe and conformed to restrictions indicated in "Practical procedures for subjective testing," ITU-T Handbook, 2011 [5].

The filenames of the input content samples were represented by:
leeeayszz.wav

where: 

· l stands for the listening lab designator (d for MESAQIN.com)

· 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 the preliminary
        b. BS.1534 with Headphones
The test material for BS.1534 MUSHRA tests was selected and delivered by the MC. 

3. Listening Environment
a. P.800-DCR
The tests were performed in an acoustically treated critical listening room in MESAQIN.com Prague laboratories 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 in P.800 in full.

-listening equipment conformed to specified requirements ([1],[5]) in full. Beyerdynamic DT770 Pro headphones (stereo presentation at 73dB SPL corresponding to -26dBoV RMS 1kHz sinewave) have been used for P800 DCR experiments. All used headphones were calibrated and verified before and after experiments. A professional digital voting device has been used to collect the votes.

b. BS.1534 with Headphones

The tests were performed in an acoustically treated critical listening room in MESAQIN.com Prague laboratories that conforms to the requirements of ITU-R BS.1116 [3], including:

-room size, shape, and proportions meet the requirements of 8.2.2 of [3],
-reverberation time and noise floor meet the requirements of 8.2.3 and 8.3.4.2 of [3], respectively.

Sennheiser headphones HD650 have been used for BS1534 MUSHRA experiments. All used headphones have been verified before and after experiments were performed. A professional digital voting device has been used to collect the subjective results.

4. Test instructions/order

        a. P.800-DCR
The instructions for subjects in each language tested by MESAQIN.com 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.

b. BS.1534 with Headphones

The instructions for subjects in each language tested by MESAQIN.com for the Selection Testing are available in Annex B. The sample presentation order within one test item was randomized by the voting device.

5. Test subjects
       a. 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). The age and gender information for the set of subjects used in each listening test, and over all listening tests in each tested language tested by MESAQIN.com, are provided in Annex C of this report.

       b.  BS.1534 with Headphones

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 Mesaqin.com 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 (except the two test items described in Chapter 7 of this report) as required by [2]. The number of excluded assessors varied between 10% and 25% per experiment. Additional expert assessors were invited to achieve the required number of valid assessors (14).

6. 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 MESAQIN.com test results are included in the GAL report. 
7. Discussion of any problems encountered during testing and the solution used to address the problem
During P.800 DCR tests, no problems were encountered. During BS1534 MUSHRA tests, it was observed that items s03 in the test BS1534-4b and s03 in BS1534-7b lack enough content in higher frequency bands, so the respective LP7 anchors were hard to subjectively recognize as they are perceptually almost identical to the original reference. This fact did not influence the spatial aspects' testability, so the items and the subjective results were kept in the experiment.

In general, both the naïve subjects used in P.800 tests and expert subjects deployed in MUSHRA tests reported that higher efforts to judge the spatial differences were necessary, resulting in a slower test pace with more and longer breaks necessary to avoid fatigue. Five (out of more than 150) subjects deployed in P.800 tests reported mild to moderate post-test discomfort, similar to motion sickness or auditory disorientation, which subsequently resolved spontaneously.

Annex A
Instructions to subjects in French and Mandarin as used by MESAQIN.com during the subjective listening tests performed during the 3GPP SA4 IVAS selection phase
A.1. Test instructions in French used in experiments P800-1 and P800-9
	INSTRUCTIONS AUX AUDITEURS POUR LE TEST P.SUPPL800 DCR

Dans cette expérience, vous allez évaluer des systèmes qui pourraient être utilisés pour les futurs services de télécommunication immersifs utilisant l'audio spatial. L'audio spatial signifie que vous pouvez localiser différentes sources sonores autour de vous. Par exemple, un premier interlocuteur peut sembler parler du côté gauche et un second du côté droit, un interlocuteur peut se déplacer, etc.

Pour chaque essai, vous entendrez un échantillon audio de référence suivi d'un échantillon de test. L'échantillon test a le même contenu que l'échantillon de référence, mais il peut être altéré après avoir traversé un système de télécommunication. 

Votre tâche consiste à évaluer l'altération globale du second échantillon par rapport au premier, en tenant compte des dégradations de la qualité sonore (dues par exemple à des bruits supplémentaires, à des rugosités, à des clics ou à d'autres distorsions) et/ou des différences dans la représentation spatiale (emplacement de la source sonore, distance, volume spatial, mouvement, etc.)

Vous devez écouter attentivement les deux échantillons au cours d'un essai. Lorsqu'ils sont terminés, sélectionnez la catégorie qui décrit le mieux votre impression générale quant à l'importance de la déficience que vous pouvez percevoir dans le deuxième échantillon par rapport au premier 

5 - Aucune altération 

4 - Faible altération 

3 - Altération modérée

2 - Altération importante

1 - Très forte altération

Notez que le niveau des déficiences présentes dans les différents échantillons de test devrait couvrir l'ensemble de l'échelle d'évaluation au cours de l'expérience.

Veuillez ne pas discuter de vos opinions avec les autres auditeurs participant à l'expérience. Si vous avez des questions, veuillez vous adresser à l'administrateur du test.


Voting screen (after playback of sample pair)

	Veuillez évaluer l’ALTERATION du deuxième échantillon par rapport au premier :

5 - Aucune altération 

4 - Faible altération 

3 - Altération modérée 

2 - Altération importante 

1 - Très forte altération 


A.2. Test instructions in Mandarin for experiments P800-2, P800-3 and P800-7:

P.SUPPL800 DCR 主观测试的示例说明

在本实验中，你将对使用空间音频的沉浸式电讯系统进行评估。空间音频表示你可以定位自己周围的各种声源。例如，第一个说话者可能从左手边出现，第二个说话者从右手边出现，或说话者可能正在移动等等。

每次测试包含两个音频样本，第一个是参考样本，第二个是待测样本。两者内容相同，但待测样本在通过电讯系统后可能有所差异。

因此你的任务是对您所察觉到的第二个待测样本相对于第一个参考样本整体音质的差异度给出相应的分数，包括音质变差（例如，由于杂音、粗糙度、喀答声或其他失真造成），空间感的差异（例如，声源位置、距离、空间宽度、移动等）。

请您仔细听完两个样本后，根据您察觉到的第二个样本相对于第一个样本的整体差异，按下面的5分制评分：

5 - 不察觉差异

4 - 些微差异，但不令人反感

3 - 察觉差异，且有一点令人反感

2 - 显着差异，且令人反感

1 - 极大的差异，且非常令人反感

请注意，在实验过程中，我们的有各式各样的样本，且涵盖整个评分量表的范围。

请在实验中不要与其他测听者讨论。如果有任何问题，请询问测试管理员。

Voting screen (after playback of sample pair)

请根据您察觉到的第二个样本相对于第一个样本的整体差异评分。

5 - 不察觉差异

4 - 些微差异，但不令人反感

3 - 察觉差异，且有一点令人反感

2 - 显着差异，且令人反感

1 - 极大的差异，
Annex B
Instructions to expert subjects used by MESAQIN.com during the BS-1534 MUSHRA tests performed during the 3GPP SA4 IVAS selection phase
Training phase

The training phase aims to become familiar with typical sound excerpts under test and their quality level ranges and to learn how to use the test equipment and the grading scale.

In the training phase, you will listen to selected sound excerpts similar to those used for the tests to illustrate the whole range of possible qualities. The sound items you will listen to will be more or less critical depending on the bit rate, spatial sound distribution, and other conditions. You may click the "Play" buttons to listen to different sound excerpts, including the reference excerpt. In this way, you can learn various levels of quality for different items. 

During the training phase, you should be able to learn how to interpret the audible impairments in terms of the grading scale. 
Testing phase

The purpose of the blind grading phase is to assign your grades using the quality scale. Your grades should reflect your subjective judgment of the quality level for each sound excerpt presented to you. Each trial will contain multiple signals to be graded. Each of the items is less than 10s long. You should listen to the reference, anchor(s), and all the test conditions by clicking on the respective buttons "Play." You may listen to the signals in any order, any number of times. 

Use the slider for each signal to indicate your opinion of its quality. When you are satisfied with grading all signals, click on the "Next" button at the bottom of the screen.

The grading scale is continuous from "excellent" to "bad." A grade of 0 corresponds to the bottom of the "bad" category, while a 100 corresponds to the top of the "excellent" category.

In evaluating the sound excerpts, please note that you should not necessarily give a grade in the "bad" category to the sound excerpt with the lowest quality in the test. However, one or more excerpts must be given a grade of 100 because the unprocessed reference signal is included as one of the excerpts to be graded.
Annex C
Age and gender information for the set of subjects used in each listening test, and over all listening tests in each tested language tested by the MESAQIN.com
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)

	P800-1
	FR
	15
	15
	0
	30,23
	8,83

	P800-2
	MAN
	16
	14
	0
	30,83
	8,91

	P800-3
	MANm
	15
	15
	0
	30,30
	9,09

	P800-7
	MAN
	15
	15
	0
	27,50
	7,57

	P800-9
	FR
	15
	15
	0
	29,03
	7,50


Table B.2 Age and gender information across all P.800 subjects within each language tested by MESAQIN.com

	Language
	#females/#males
(#diverse=0)
	Mean Age (years)
	Age StdDev (years)

	French
	1,000
	29.63
	8.14

	Mandarin
	1,045
	29.22
	9.08
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