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Summary

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

DK
Danish (language)

DKm
Danish mixed&music content

ETSI
European Telecommunications Standards Institute

GAL
Global Analysis Laboratory

HL
Host Laboratory
JP 
Japanese (language)

LL
Listening Laboratory

MC
Material collection entity

FB
Full Band
1. Introduction

FORCE Technology performed 16 different 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 is listed in Table 1.
Table 1: Allocation of methodologies and languages (“m” denotes mixed/music content)

	Exp.
	Methodology
	Language

	P800-1
	P.SUPPL800
	JP

	P800-3
	P.SUPPL800
	DKm

	P800-4
	P.SUPPL800
	JP

	P800-5
	P.SUPPL800
	DK

	P800-6
	P.SUPPL800
	JP

	P800-7
	P.SUPPL800
	DK

	P800-8
	P.SUPPL800
	DK

	P800-9
	P.SUPPL800
	JP

	BS1534-1a
	ITU-R BS.1534 (Binaural)
	-

	BS1534-2a
	ITU-R BS.1534 (5.1)
	-

	BS1534-2b
	ITU-R BS.1534 (5.1)
	- 

	BS1534-3a
	ITU-R BS.1534 (7.1.4)
	- 

	BS1534-3b
	ITU-R BS.1534 (7.1.4)
	- 

	BS1534-4a
	ITU-R BS.1534 (Binaural)
	- 

	BS1534-5a
	ITU-R BS.1534 (Binaural)
	-

	BS1534-5b
	ITU-R BS.1534 (7.1.4)
	-


2. Test material
        a. P800-DCR
FORCE Technology delivered to MC original speech and mixed/music samples in 48-kHz sampled with 16-bit resolution. The format was uncompressed *.wav. The unprocessed speech and music/mixed content material for experiments P800-1, 3, 4, 5, 6, 7, 8, 9, to be conducted by the LL was delivered in the defined timeframe and conformed to restrictions indicated in “Practical procedures for subjective testing”, ITU-T Handbook, 2011 [3].
The filenames of the input content samples were represented by:
leeeayszz.wav

where: 

· l stands for the listening lab designator (a for FORCE Technology)

· eee stands for the experiment designator, e.g. p01 (see Table 1 of [5])
· a stands audio, and y is the per experiment category according to [4]
· s stands for sample and zz is the sample number; 01, 02, 03, 04, 05, 06, 07, where 07 is the preliminary
        b. BS.1534 (MUSHRA) with headphones and multi-channel audio

The test material for BS.1534 (MUSHRA) tests was selected and delivered by the MC.
3. Listening Environment
        a. P800-DCR

The tests were performed in acoustically treated critical listening rooms in FORCE Technology Hørsholm (Danish language tests), and at FORCE Technology’s Japanese location (Japanese language tests) which conform to the requirements of 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],[3]) 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 (SenseLabOnline) was used to collect the votes.

        b. BS.1534 (MUSHRA) with headphones 

The tests were performed in acoustically treated critical listening rooms in FORCE Technology laboratories that conforms 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 BS.1534 MUSHRA experiments. All used headphones have been verified before and after experiments were performed. A professional digital voting device (SenseLabOnline) was used to collect the subjective results.
        c. BS.1534 (MUSHRA) with multichannel 
The tests were performed in acoustically treated critical listening rooms in FORCE Technology laboratories that conforms to the requirements of ITU-R BS.1116 [6].

Loudspeaker setups were calibrated according to- and listening room acoustics conform to [3] and [6].

Genelec 8331A loudspeakers were used in all positions.

A Genelec 7350A 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).  
4. Test instructions/order
        a. P.800-DCR
The instructions for subjects in each of the languages tested by the FORCE Technolgy for the Selection Testing are available in Annex A of this document. The instructions to subjects were available in written 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 person that was able to answer questions from the subjects in their native language.

Sample presentation order followed the pseudo-randomized sequences obtained from IVAS_P.SUPPL800_presentation_orders_1.xlsx.

b. BS.1534 (MUSHRA)

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

5. Test Subjects
        a. P.800-DCR
For each P.SUPPL800 DCR listening test, only native speakers of the tested language, fulfilling the requirements of [1] were used. 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 FORCE Technology are provided in Annex C of this report.

b. BS.1534 (MUSHRA)
For BS.1534 MUSHRA experiments, screened (Audiometry, listening acuity) and regularly trained expert listeners, from FORCE Technology SenseLab’s expert listener panel have been used. 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 rates the mid-range anchor for more than 15% of the test items higher than a score of 90 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.

Some deviations from the screening criteria are discussed in 7.

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 had happened in the required time frame.
Individual FORCE Technology 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 have been encountered. 
During BS1534 MUSHRA tests, it was observed that for some samples in the test, assessors were not able to distinguish the anchor from the reference, due to lack of high-frequency content in the original sample. For this reason the assessor exclusion criterion for mid-anchor ratings has been disregarded in some cases.
Additionally, for a few samples, only high frequency noise was filtered out by the mid anchor processing, making the samples distinguishable from the reference, but of a perceptually higher basic audio quality, leading some assessors to rate them above 90 despite being clearly distinguishable from the reference. In these cases ratings of the mid-anchor above 90 have been accepted.

Annex A
Sample Instructions to Subjects in Danish and Japanese as used by FORCE Technology during the subjective listening tests performed during 3GPP SA4 IVAS selection phase:

A.1. Test instructions in Danish for DCR speech experiments (P800-3,5,7,8):
I dette forsøg, skal du vurdere systemer, som kan blive en del af fremtidens telekommunikationstjenester der har en grad af indlevelse, vha. rumlig lyd. Rumlig lyd betyder at man kan høre hvor forskellige lydkilder kommer fra. For eksempel kan det lyde som om én person taler på venstre side, en anden fra højre, talere lyder som om de bevæger sig rundt osv.

På hvert skærmbillede vil du først høre et referencelydeksempel, og herefter et testlydeksempel. Testlydeksemplet har det samme indhold som referencelydeksemplet, men det kan være blevet forringet efter det har været sendt igennem et telekommunikationssystem.

Din opgave er at vurdere den overordnede forringelse, som det andet lydeksempel har ift. det første, herunder både forringelse af lydkvaliteten (f.eks. som følger af tilføjet støj, ruhed, klik eller andre forvrængninger), og/eller forskelle i den rumlige repræsentation (f.eks. lydkildernes position, afstand, rumlige bredde, bevægelse osv.)

Du skal først lytte grundigt til begge lydeksemplerne på skærmbilledet. Når de er stoppet med at spille, bedes du vælge den kategori på skalaen, som beskriver din overordnede opfattelse, af mængden af en hvilken som helst forringelse du kan høre i det andet lydeksempel, relativt til det første lydeksempel.

5 - Ingen forringelse

4 - Lille forringelse

3 - Moderat forringelse

2 - Stor forringelse

1 - Meget stor forringelse

Bemærk at mængden af forringelse i de forskellige testlydeksempler, forventes at spænde over hele skalaen i dette forsøg.

Undlad at tale med de andre deltagere, om det du hører i forsøget, herunder også dine holdninger til lydeksemplerne.

Hvis du har spørgsmål til forsøget, har brug for en pause, forfriskninger el.l. så kontakt venligst forsøgslederen.

God fornøjelse med lytteforsøget.

A.2. Test instructions in Japanese for DCR speech experiment (P800-1,4,6,9):
この実験では、空間オーディオ技術を応用した没入感通信サービスを提供するために、将来使用される可能性のあるシステムを評価します。空間オーディオ技術とは、自分の周りにさまざまな音源を配置できる技術を意味します。この技術により、たとえば最初の話者は左側から、二番目の話者は右側から、それぞれ話しているように聞こえたり、話者が場所を移動しているように聞こえたりするようにできます。
　各試行では、参照オーディオサンプルと、それに続くテストサンプルを聞いていただきます。参照オーディオサンプルは、期待される品質を規定するものです。テストサンプルは参照サンプルと同じ内容ですが、通信システムを通過した結果、品質が損なわれている場合があります。
　あなたにお願いする作業は、二番目のテストサンプルを最初の参照サンプルの音と比較し、音声品質の劣化と空間表現の違いを含む、総合的な品質劣化を評価することです。音声品質の劣化とは、たとえば、ノイズ感や、ざらつき感の増加、クリック音、その他の歪みなどによる劣化を指します。空間表現の違いとは、たとえば、音源の位置、距離、空間的な広がり感、音源位置の移動のしかたの違いなどを指します。
　試行内では、両方のサンプルを注意深く聴いてください。聴き終えたら、最初の参照サンプルと比較して、二番目のテストサンプルで知覚できる品質の劣化の度合いに関する総合的な印象を最もよく表す選択肢を選んでください。
劣化が全くない
小さな劣化がある
多少の劣化がある
大きな劣化がある
とても大きな劣化がある
注）品質劣化の度合いはテストサンプルごとに異なっており、1に該当するものから5に該当するものまで色々なテストサンプルがある点に注意してください。
実験に参加している他の評価者と評価に関する意見を交換しないで下さい。
ご不明な点がございましたら、テスト管理者にお問合せください。
Annex B

Instructions to expert subjects used by FORCE Technology during the BS-1534 MUSHRA tests performed during the 3GPP SA4 IVAS selection phase
(training and test instructions were identical, with the exception of identifying the training as “training”).

In this MUSHRA (ITU-R BS.1534-3) test you will listen to and rate different audio samples.

Your task consists of two parts:

1) Identify which of the test-audio examples is identical to the reference, and rate it at 100 on the scale.

2) Rate the other audio examples on their Basic Audio Quality, relative to the reference.

Please note!

It is very important that you do not rate the hidden reference under 90 on the scale! If you have any doubt, place your rating of the audio example over 90 – it is not wrong, but correct to rate something, which sounds almost like the reference, in the top of the scale.

This test consists of short training followed by 12 trials of actual test.

Please get in touch with the test instructor if you have any questions.

Enjoy the listening test!
Note: Instructions were translated from Danish.

Annex B
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 FORCE Technology
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
	JP
	21
	9
	0
	39.17
	13.41

	P800-3
	DKm
	7
	23
	0
	32.54
	14.94

	P800-4
	JP
	14
	15
	1
	32.37
	14.65

	P800-5
	DK
	17
	13
	0
	34.25
	11.83

	P800-6
	JP
	15
	15
	0
	41.13
	13.08

	P800-7
	DK
	17
	13
	0
	34.61
	14.38

	P800-8
	DK
	16
	14
	0
	35.93
	13.52

	P800-9
	JP
	15
	14
	1
	34.30
	14.49


Table B.2 Age and gender information across all P.800 subjects within each language tested by FORCE Technology.
	Language
	#females/#males
#diverse
	Mean Age (years)
	Age StdDev (years)

	Danish
	57/63/0
	34.46
	13.64

	Japanese
	65/53/2
	29.22
	9.08
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