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Introduction

At SA4#122 meeting, the source provided input S4-230257 on IVAS Codec selection testing with SBA content [1]. Parts of that contribution were included in the draft IVAS testplan Pdoc IVAS-8a [2]. However, the provided detailed example test plans for IVAS Codec selection testing with SBA content were not fully considered for various reasons. One reason was that the suggested test plans were lacking details related to the specific scenes to be applied for the different content categories in the P.SUPPL800 tests. Also, the high-level test plan was still updated on the number of BS.1534 tests and conditions tested in these.
The present contribution provides an update of the sample test plans for IVAS Codec selection testing with SBA content covering both P.SUPPL800 tests and BS.1534 (Mushra) tests.


Sample test plans


P.SUPPL800 tests

High-level test plan 
As shown in table 1 of draft Pdoc IVAS-8a [1] two P.SUPPL800 tests with FOA audio content are catered for, one with clean speech source material and one with speech+background source material. 

	Exp
	Input format
	Source material
	Listening environment
	Bitrates kbps
	FER/jitter
	DTX
	Headtracking
	Nb of test conditions

	P800-1
	Stereo
	Clean speech
	Headphones
	≤ 48
	≤ 3% 
	Y
	No
	10

	P800-2
	Stereo
	Speech+Background
	Headphones
	≤ 48
	≤ 3%
	Y
	No
	10

	P800-3
	Stereo
	Mixed & Music
	Headphones
	≤ 48
	≤ 3% 
	N
	No
	10

	P800-4
	FOA
	Clean speech
	Headphones
	≤ 96
	≤ 3%
	Y
	
	10

	P800-5
	FOA
	Speech+Background
	Headphones
	≤ 96
	≤ 3% 
	Y
	
	10

	P800-6
	1 Object
	Clean speech
	Headphones
	≤ 24
	≤ 3%
	Y
	
	10

	P800-7
	2 Objects
	Clean speech
	Headphones
	≤ 48
	≤ 3%
	Y
	
	10

	P800-8
	MASA
	Clean speech
	Headphones
	≤ 96
	≤ 3%
	Y
	
	10

	P800-9
	MASA
	Speech+Background
	Headphones
	≤ 96
	≤ 3% 
	Y
	
	10



Below are provided sample test plans for the highlighted tests P800-4 and P800-5.

Experimental main factors for Exp P800-4: clean speech and Exp P800-5: speech+background

Below are proposed outlines for experiment Exp P800-4 with clean speech FOA input/source material and for experiment Exp P800-5 with speech+background FOA input/source material. Main factors to be varied in the tests are:
· Clean speech/speech+background
· For exp 4, clean speech should be used. The source is of the opinion that very low background noise that may occur in realistic recordings of FOA content should fall in this category. Unrealistic ‘clinically’ clean speech should rather not be used. SNR should be high but still such that a slight noise floor remains audible.
· For exp 5, the source is of the opinion that realistic background sound may include music, street, car, office, cafeteria noise and possibly nature sounds. SNR should be low to medium.
· Room reverberance
· Reverberance is a property connected with many natural recording environments. Reverberant audio is often a challenge for speech/audio codecs. The source believes that environments without and with reverberance should be covered in the tests.
· Talker positions
· Varying talker positions with respect to the capture point both in terms of direction and distance should be covered.
· Overtalk
· Overtalk (double talk) is frequently happening especially in conferencing scenarios. It is often challenging for speech/audio codecs. The source believes that cases without and with overtalk should be covered in the tests with clean speech. In the tests with background sounds, it is suggested not to use overtalk to limit the number of confounding factors.
· Bit rates
· There are 7 IVAS bit rates (16.4, 24.4, 32, 48, 64, 80, 96 kbps) with associated performance requirements. It is suggested to cover all these bit rates in the tests. The rate of 13.2 kbps has only an associated performance objective but no requirement. Testing that operation point is thus less critical. The rate of 16.4 kbps has the performance requirement of better than multi-mono EVS at 3*7.2 kbps or not worse than 4*7.2 kbps. For the clean speech experiment with DTX off, test plan economics do not allow testing both requirements and it is therefore suggested to test only against not worse than multi-mono at 4*7.2 kbps in an informal way. A failure of this operation point should not be counted.
· Audio bandwidth
· IVAS operation is required for WB, SWB and FB audio input-output. It is not possible to cover all audio bandwidths in the selection tests. It is rather suggested to test at the maximum available bandwidth, which is FB or SWB for IVAS and FB, SWB or WB for multi-mono EVS, depending on the bit rate
· DTX
· DTX is an important feature to save transmission bandwidth. The DTX feature should just be covered in the experiments. On the other hand, experience shows that DTX behaviour with clean speech content where the speech pauses are essentially silent, is generally uncritical. The source believes for the sake of accommodating more order other conditions that DTX does not need to be tested in the clean speech experiment (exp 4). In contrast, DTX on and off should be tested in experiment 5 with background sounds.
· FER/Jitter
· Good frame loss behaviour is critical for the IVAS codec. It is proposed to cover frame loss in the clean speech experiment. Tests at multiple loss rates/delay-jitter profiles may be difficult given the experimental constraints in the selection tests. The source suggests testing at 5% loss rate rather than 3% to have a more demanding test. The source believes that using a frame loss rate of 5% should still allow decent quality levels that should not impact the resolution of the test at higher bit rates/quality levels. 

Experimental outline
· Six categories of content types.
· 30 subjects, six listening panels (five subjects per panel), each panel with an independent randomization.
· Six samples per category (one for each listening panel).
· [bookmark: _Hlk83751150]Randomizations constructed under “partially-balanced/randomized blocks” experimental design described in “Practical procedures for subjective testing”, [ITU-T Handbook, 2011].
· Every condition has 36 different samples passed through it (6 categories x 6 panels). Each of these are voted on by the 5 subjects in the panel, giving: (36 samples x 5 subjects/panel) = 180 votes per condition.
· 36 test conditions x 6 blocks/categories = 216 DCR trials.
· Expected average trial duration: 17 s (6.5 s reference sample +0.5 s silence + 6.5 s test sample + 3.5 s voting period).
· Expected test duration: ~2 h per listening panel. Test duration comprises 50% of actual listening/voting time (60 min) and 50% test overhead including orientation, instructions, preliminaries, and rest breaks
· The listening sessions should be split into a number of sub-sessions with breaks in between to allow for the subject to relax. This is to avoid listener fatigue.
 


Specifics for Exp P800-4: clean speech

Factors and conditions (Exp P800-4: clean speech)
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	7
	IVAS candidate operated at 16.4, 24.4, 32, 48, 64, 80 and 96 kbps with DTX off at 0% FER

	
	7
	IVAS candidate operated at 16.4, 24.4, 32, 48, 64, 80 and 96 kbps with DTX off at 5% FER

	
	
	

	Codec references
	
	

	Codec references
	7
	Multi-mono EVS operated at 
4*7.2, 4*8, 4*9.6, 4*13.2, 4*16.4, 4*24.4, 4*32 kbps with DTX off at 0% FER


	
	7
	Multi-mono EVS operated at 
4*7.2, 4*8, 4*9.6, 4*13.2, 4*16.4, 4*24.4, 4*32 kbps with DTX off at 5% FER

	
	
	

	Other references
	
	

	Direct
	1
	Nominal input level

	P.50 MNRU (applied to all FOA components)
	4
	Q=32, 27, 22, 17 dB (all: nominal level)

	ESDRU [P.811] 
	3 
	α = 0.8, 0.675, 0.55 (output loudness forced to nominal level after application of ESDRU)  

	
	
	

	Common Conditions
	
	

	Test item generation: pre-processing incl. spatialization
	1
	Model-based relying on convolution of raw mono clean speech sentences convolved with (FOA) Spatial Room Impulse Responses respective various talker positions relative to a capture point and spatial (FOA) ambient noise mixing.

	Binaural renderer
	1
	FOA to binaural (external) rendering according to [tbd]

	Audio sampling frequency/bandwidth
	2
	48 kHz/maximum available audio bandwidth [up to SWB]	Comment by Bruhn, Stefan: Note that there is a discrepancy between Pdoc IVAS-3 and draft test plan IVAS-8a.
There is an editor’s note in IVAS-3 stating:
The SWB requirement will be tested with predominant voice content in naïve listener tests. The FB requirement will be tested with general audio content in experienced listener tests.
The draft test plan states:
All experiments are assumed Full Band experiments, i.e., the direct reference condition is always FB.


	Content types (categories)
	6
	6 Different environments and talker interactions

	Kind of samples
	1
	Sentence pair uttered by different talkers and genders (3 male and 3 female)

	Number of samples
	4
	per content type

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	73 dB SPL

	Listeners
	30
	Naïve Listeners

	Randomizations
	6
	6 panels of 6 listeners

	Rating Scale
	1
	DCR with modified instructions according to [P.SUPPL800]

	Replications
	1
	

	Languages
	2
	[tbd]

	Listening System
	1
	High-quality headphone for diotic presentation

	Listening Environment
	1
	No room noise



Content type categories and scene definitions (Exp P800-4: clean speech)
	Category 
	Room(1 
	Reverb 
	Level [dB]
	Background 
	Snr [dB]
	Overtalk [s](2
	Bandwidth(3 
	Talker positions(4
	Talker selection by panel(5

	cat 1
	dry room
	low
	-26
	low_office
	50
	1
	Max [available up to SWB]
	Random
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	dry room
	low
	-26
	low_office
	50
	-1
	max [available up to SWB]
	Random
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	small conf room
	medium
	-26
	low_office
	50
	1
	max [available up to SWB]
	Random
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	small conf room
	medium
	-26
	low_office
	50
	-1
	max [available up to SWB]
	Random
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	open office space
	high
	-26
	low_office
	50
	1
	max [available up to SWB]
	Random
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	open office space
	high
	-26
	low_office
	50
	-1
	max [available up to SWB]
	Random
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Notes: 
(1 The specific room characteristic and resulting reverb characteristic will be defined by the choice of the specific Spatial Room Impulse Responses used in the convolution process with the raw mono sentences.

(2 Overtalk [s] means the duration in seconds by which the two sentences in the sound item uttered by different talkers are overlapping. A negative number means that there is a corresponding pause between the two sentences.

(3 Overtalk [s] means the duration in seconds by which the two sentences in the sound item uttered by different talkers are overlapping. A negative number means that there is a pause between the two sentences corresponding to the absolute number.

(4 The talker positions are part of the scene definition of the different categories. They should be chosen in a random way from the available set of SRIRs for the used room making sure that there is a good coverage of different possible positions. Different random selections should be made for the different listener panels. The details will be specified in the IVAS processing plan IVAS-7a. 

(5 All sentences by the 6 talkers shall be unique.



Specifics for Exp P800-5: speech+background

Factors and conditions (Exp P800-5: speech+background)
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	8
	IVAS candidate operated at 13.2, 16.4, 24.4, 32, 48, 64, 80, 96 kbps with DTX off at 0% FER

	
	6
	IVAS candidate operated at 16.4, 24.4, 32, 48, 64, 80 kbps with DTX on at 0% FER

	
	
	

	Codec references
	
	

	Codec references
	8
	Multi-mono EVS operated at 
3*7.2, 4*7.2, 4*8, 4*9.6, 4*13.2, 4*16.4, 4*24.4, 4*32 kbps with DTX off at 0% FER


	
	6
	Multi-mono EVS operated at 
4*7.2, 4*8, 4*9.6, 4*13.2, 4*16.4, 4*24.4 kbps with DTX on at 0% FER

	
	
	

	Other references
	
	

	Direct
	1
	Nominal input level

	P.50 MNRU (applied to all FOA components)
	4
	Q = 32, 27, 22, 17 dB (all: nominal level)

	ESDRU [P.811] 
	3 
	α = 0.8, 0.675, 0.55 (output loudness forced to nominal level after application of ESDRU)  

	
	
	

	Common Conditions
	
	

	Test item generation: pre-processing incl. spatialization
	1
	Model-based relying on convolution of raw mono clean speech sentences convolved with (FOA) Spatial Room Impulse Responses respective various talker positions relative to a capture point and spatial (FOA) ambient noise mixing

	Binaural renderer
	1
	FOA to binaural (external) rendering according to [tbd]

	Audio sampling frequency/bandwidth
	2
	48 kHz/maximum available audio bandwidth [up to SWB]	Comment by Bruhn, Stefan: Note that there is a discrepancy between Pdoc IVAS-3 and draft test plan IVAS-8a.
There is an editor’s note in IVAS-3 stating:
The SWB requirement will be tested with predominant voice content in naïve listener tests. The FB requirement will be tested with general audio content in experienced listener tests.
The draft test plan states:
All experiments are assumed Full Band experiments, i.e., the direct reference condition is always FB.


	Content types (categories)
	6
	6 Different background noise types and levels

	Kind of samples
	1
	Sentence pair uttered by different talkers and genders (3 male and 3 female)

	Number of samples
	4
	per content type

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	73 dB SPL

	Listeners
	30
	Naïve Listeners

	Randomizations
	6
	6 panels of 6 listeners

	Rating Scale
	1
	DCR with modified instructions according to [P.SUPPL800]

	Replications
	1
	

	Languages
	2
	tbd

	Listening System
	1
	High-quality headphone for diotic presentation

	Listening Environment
	1
	No room noise



Content type categories and scene definitions (Exp P800-5: speech+background)
	Category 
	Room(1 
	Reverb 
	Level [dB]
	Background 
	Snr [dB]
	Overtalk [s](2
	Bandwidth(3 
	Talker positions(4
	Talker selection by panel(5

	cat 1
	car
	low
	-26
	car noise
	15
	-1
	Max [available up to SWB]
	Random
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	open air
	low
	-26
	street
	15
	-1
	max [available up to SWB]
	Random
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	mid size room
	medium
	-26
	Music (club)
	15
	-1
	max [available up to SWB]
	Random
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	mid size room
	medium
	-26
	shopping mall
	15
	-1
	max [available up to SWB]
	Random
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	open office space
	high
	-26
	office noise
	15
	-1
	max [available up to SWB]
	Random
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	open office space
	high
	-26
	cafeteria
	15
	-1
	max [available up to SWB]
	Random
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Notes: 
(1 The specific room characteristic and resulting reverb characteristic will be defined by the choice of the specific Spatial Room Impulse Responses used in the convolution process with the raw mono sentences.

(2 Overtalk [s] means the duration in seconds by which the two sentences in the sound item uttered by different talkers are overlapping. A negative number means that there is a pause between the two sentences corresponding to the absolute number.

(3 Overtalk [s] means the duration in seconds by which the two sentences in the sound item uttered by different talkers are overlapping. A negative number means that there is a corresponding pause between the two sentences.

(4 The talker positions are part of the scene definition of the different categories. They should be chosen in a random way from the available set of SRIRs for the used room making sure that there is a good coverage of different possible positions. Different random selections should be made for the different listener panels. The details will be specified in the IVAS processing plan IVAS-7a. 

(5 All sentences by the 6 talkers shall be unique.


BS.1534 (Mushra) tests

Discussion
As shown in table 2 of draft Pdoc IVAS-8a, there will be 4 Mushra tests with Scene-Based Audio content. Two of them will test the candidate codec with FOA source material and two with HOA source material. 

	Exp
	Input format
	Source material
	Listening environment
	Bitrates kbps
	FER/jitter
	DTX
	Headtracking
	Nb of test conditions

	BS1534-1a
	Stereo
	Generic Audio
	Headphones
	
	≤ x%
	N
	No
	2

	BS1534-1b
	Stereo
	Generic Audio
	Headphones
	
	≤ x%
	N
	No
	2

	BS1534-2a
	5.1
	Generic Audio
	5.1
	
	≤ x%
	N
	No
	2

	BS1534-2b
	5.1
	Generic Audio
	5.1
	
	≤ x%
	N
	No
	2

	BS1534-3a
	7.1.4
	Generic Audio
	7.1 + 4
	
	≤ x%
	N
	No
	2

	BS1534-3b
	7.1.4
	Generic Audio
	7.1 + 4
	
	≤ x%
	N
	No
	2

	BS1534-4a
	FOA
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-4b
	FOA
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-5a
	HOA3
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-5b
	HOA3
	Generic Audio
	7.1 + 4
	
	≤ x%
	N
	
	2

	BS1534-6a
	Objects
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-6b
	Objects
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-7a
	MASA
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2

	BS1534-7b
	MASA
	Generic Audio
	Headphones
	
	≤ x%
	N
	
	2




Experimental main factors
Below are proposed outlines for experiments BS1534-4a/BS1534-4b with FOA input/source material and for experiments BS1534-5a/BS1534-5b with HOA3 input/source material. Main factors to be varied in the tests are:
· Source material
· The source material should meet the requirements defined in the test plan. 
· Bit rates
· There are 6 IVAS bit rates (128, 160, 192, 256, 384, 512 kbps) above the rates tested in P.SUPPL800 tests. However, as the P.SUPPL800 tests are voice-centric tests not addressing general audio quality, it is desirable to cover at least the highest bit rate of the P.SUPPL800 range, i.e. 96 kbps, with the BS1534 tests. It is suggested that 5 bit rates up to 256 kbps (96, 128, 160, 192, 256 kbps) should be tested in experiments BS1534-4a/BS1534-4b with FOA input format.
It is further suggested to test the bit rates 192, 256, 384, 512 kbps in tests BS1534-5a/BS1534-5b input format. This would address the high end of the quality/bit rate range.
· Audio bandwidth
· IVAS operation is required for WB, SWB and FB audio input-output. It is not possible to cover all audio bandwidths in the selection tests. In line with a corresponding editor’s note in Pdoc IVAS-3, it is rather suggested to test at the maximum available bandwidth, which is FB.
· Reference condition
· For the experiments BS1534-4a/BS1534-4b with FOA input format, the reference, hidden reference and LP7 anchor condition should be based on direct rendering of HOA3 original test items. This will cater for the possibility that the CuT recovers higher order spatial resolution from the FOA input. 

 
Specifics for Experiments BS-1534-4: FOA Input

The following table covers sub-experiments (BS1534-4a/BS1534-4b).

Factors and conditions (BS1534-4a/BS1534-4b / Generic Audio) 
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	
3/
2
	IVAS candidate operated with audio input truncated to FOA at 
96 kbps, 128 kbps, 160 kbps (BS1534-4a), 
192 kbps, 256 kbps (BS1534-4b).

	
	
	

	Codec references
	
	

	Codec references
	3
	Multi-mono EVS operated with audio input truncated to FOA at 
4*24.4 kbps, 4*32 kbps, 4*48 kbps (BS1534-4a), 
4*48 kbps, 4*64 kbps, 4*96 kbps (BS1534-4b).


	
	
	

	Other references
	
	

	Reference
	1
	Direct rendering of HOA3 signal, Nominal input level

	Hidden Reference
	1
	Direct rendering of HOA3 signal, Nominal input level

	LP7 anchor
	1
	7kHz lowpass filtered direct rendered HOA3 signal: nominal level

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	According to material collection procedure for IVAS selection Mushra tests.

	Binaural renderer
	1
	Ambisonics to binaural (external) rendering according to [tbd]

	Audio sampling frequency/bandwidth
	2
	48 kHz/FB

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	Adjusted by listener

	Listeners
	[12-16]
	Experienced Listeners

	Randomizations
	[12-16]
	Individual per listeners

	Rating Scale
	1
	Continuous Mushra scale from 0-100 [ITU-R BS.1534]

	Replications
	2
	

	Listening System
	1
	High-quality headphone for diotic presentation

	Listening Environment
	1
	No room noise




Specifics for Experiments BS-1534-4: HOA3 Input

The following table covers sub-experiments (BS1534-5a/BS1534-5b).

Factors and conditions (BS1534-4a/BS1534-4b / Generic Audio)
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	2
	IVAS candidate operated with HOA3 input at 
192 kbps, 256 kbps (BS1534-5a), 
384 kbps, 512 kbps (BS1534-5b).

	
	
	

	Codec references
	
	

	Codec references
	
3/
2
	Multi-mono EVS operated with audio input truncated to FOA at 
4*48 kbps, 4*64, 4*96 kbps (BS1534-5a), 
4*96 kbps, 4*128 kbps (BS1534-5b).


	
	
	

	Other references
	
	

	Reference
	1
	Direct rendering of HOA3 signal, Nominal input level

	Hidden Reference
	1
	Direct rendering of HOA3 signal, Nominal input level

	LP7 anchor
	1
	7kHz lowpass filtered direct rendered HOA3 signal: nominal level

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	According to material collection procedure for IVAS selection Mushra tests.

	Binaural renderer
	1
	Ambisonics to binaural (external) rendering according to [tbd]

	Audio sampling frequency/bandwidth
	2
	48 kHz/FB

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	Adjusted by listener

	Listeners
	[12-16]
	Experienced Listeners

	Randomizations
	[12-16
	Individual per listeners

	Rating Scale
	1
	Continuous Mushra scale from 0-100 [ITU-R BS.1534]

	Replications
	2
	

	Listening System
	1
	High-quality headphone for diotic presentation

	Listening Environment
	1
	No room noise





Conclusion and Proposal

The contribution has provided sample test plans for IVAS codec selection tests with SBA content. The source believes that the developed test plans could serve as a basis for the actual IVAS codec selection tests with SBA content. If the group agrees, they could be transferred to the corresponding sections in Pdoc 8a, in square brackets to indicate that they build the basis for further edits. 
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