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1. Introduction
Recent inputs, e.g., [1], discuss specifics of IVAS Codec selection testing.
The source has recently experimented with P.800 Supplement [2] DCR testing of MASA format inputs and BS.1534 [3] MUSHRA testing of 5.1 multi-channel and Object format inputs. In this input document, we make proposals for the corresponding IVAS Codec selection test experiments.
2. Overview
In IVAS Codec selection, there are planned two P.800 Supplement tests with MASA input format highlighted in the table below: experiments P800-8 and P800-9.
	Exp
	Input format
	Source material
	Listening environment
	Bitrates kbps
	FER/jitter
	DTX
	Headtracking

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

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

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

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

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

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

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

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

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



In IVAS Codec selection, there are planned two MUSHRA tests with 5.1 input format highlighted in the table below: experiments BS1534-2a and BS1534-2b using Generic Audio.
In IVAS Codec selection, there are furthermore planned two MUSHRA tests with Objects highlighted in the table below: BS1534-6a and BS1534-6b using Generic Audio.
	Exp
	Input format
	Source material
	Listening environment
	Bitrates kbps
	FER/jitter
	DTX
	Headtracking

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

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

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

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

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

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

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

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

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

	BS1534-5b
	HOA3
	Generic Audio
	7.1 + 4
	
	≤ x%
	N
	No

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

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

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

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



The present input contribution makes first proposals for these experiments. 

3. Discussion
Some observations and considerations are made relating, e.g., to size of each experiment. In particular, the P.SUPPL800 DCR experiments can have 36 test conditions and the BS.1534 MUSHRA experiments can have 8 test conditions:
· In P800-8/9 experiments, there is not sufficient room to test all conditions.
· It is proposed to focus on stereo-MASA in IVAS Codec selection.
· In P800-8, it is proposed to test CuT conditions only up to 80 kbps.
· In P800-8 and P800-9, the DTX and FER conditions are selected to give a broad coverage of the bitrates.
· In P800-8/9, towards the lower bitrates, codec references based on multi-EVS coding of Ambisonics inputs are preferred over codec references based on unquantized metadata as the latter can be considered to define an upper limit of quality at the higher bitrates (where EVS becomes transparent for clean speech).
· It is proposed to limit number of MNRUs to 4 and consider limiting number of ESDRUs to 3.
· In BS1534-2a/b experiments, as also documented in [3], only 2 CuT conditions can be “fully tested” against the requirements. We note that 3 CuT conditions could be considered such that at least one of the CuT conditions does not have both NWT and BT codec references tested in the experiment.
· BS1534-6a/b experiments allow for 3 CuT conditions to be tested. We propose to take advantage of it.
· In BS1534 experiments, as also documented in [4], only 2 references/anchors can generally be fit: Hidden reference + 1 low-pass anchor condition.
· Recommendation BS.1534 [3] specifies using at least two hidden anchors: the standard anchor is a low-pass filtered version of the original signal with a cut-off frequency of 3.5 kHz, and the mid quality anchor has a cut-off frequency of 7 kHz.
· It could be useful to consider all experiments for channel-based input (BS1534-2a/b and BS1534-3a/b) together. For example, one pair of experiments could focus on covering a larger range of bitrates, whereas the other could focus on covering clean channel and FER performance. In this proposal, two alternative options are therefore proposed.
· There is ongoing discussion on appropriate error rate for IVAS FER tests. We have used 3% across the experiments, however 5% could also be considered.

4. Proposals for specific experiments

4.1 P800-8 (MASA – Clean speech)
It is proposed to focus on stereo-MASA inputs in IVAS Codec selection tests.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	7
	IVAS candidate operated at 13.2, 16.4, 24.4, 32, 48, 64, 80 kbps with DTX off at 0% FER

	
	5
	IVAS candidate operated at 13.2, 16.4, 24.4, 48, 64 kbps with DTX off at 3% FER

	
	
	

	Codec references
	
	

	Codec references
	6
	Multi-mono EVS operated at 3*7.2, 4*7.2, 4*8, 4*9.6, 4*16.4, 4*24.4 kbps with DTX off at 0% FER


	
	5
	Multi-mono EVS with unquantized metadata operated at 2*7.2, 2*8, 2*9.6, 2*16.4, 2*24.4 kbps with DTX off at 0% FER

	
	5
	Multi-mono EVS operated at 3*7.2, 4*7.2, 4*8, 4*16.4, 4*24.4 kbps with DTX off at 3% FER

	
	
	

	Other references
	
	

	Direct
	1
	Nominal input level

	P.50 MNRU (applied to MASA transport streams)
	4
	Q = 32, 27, 22, 17 dB (all: nominal input level)

	ESDRU [ITU-T P.811] 
	3 
	α = 0.85, 0.65, 0.45 (output loudness set to nominal level)  

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	Model-based generation according to [tbd]

	Binaural rendering
	1
	IVAS MASA C Reference Software binaural rendering [S4-230221]

	Audio sampling frequency / bandwidth
	3
	48 kHz / maximum available audio bandwidth (WB, SWB, FB)

	Content types / categories
	6
	[Spatial scenes tbd]

	Number of talkers
	6
	Sentence pairs uttered by different talkers (one each of 3 male and 3 female talkers)

	Number of speech samples
	7
	6 for tests + 1 for preliminaries per category

	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 5 listeners

	Rating Scale
	1
	DCR with instructions according to [P Suppl. 29]

	Languages
	2
	[tbd]

	Listening System
	1
	High-quality headphones, diotic presentation

	Listening Environment
	1
	No noise




4.2 P800-9 (MASA – Speech + Background)
It is proposed to focus on stereo-MASA inputs in IVAS Codec selection tests.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	7
	IVAS candidate operated at 13.2, 16.4, 24.4, 32, 48, 64, 80 kbps with DTX off at 0% FER

	
	6
	IVAS candidate operated at 13.2, 16.4, 24.4, 32, 48, 64 kbps with DTX on at 0% FER

	
	
	

	Codec references
	
	

	Codec references
	6
	Multi-mono EVS operated at 3*7.2, 4*7.2, 4*8, 4*9.6, 4*16.4, 4*24.4 kbps with DTX off at 0% FER


	
	3
	Multi-mono EVS with unquantized metadata operated at 2*7.2, 2*9.6, 2*16.4 kbps with DTX on at 0% FER

	
	6
	Multi-mono EVS operated at 3*7.2, 4*7.2, 4*8, 4*9.6, 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 MASA transport streams)
	4
	Q = 32, 27, 22, 17 dB (all: nominal input level)

	ESDRU [ITU-T P.811] 
	3 
	α = 0.85, 0.65, 0.45 (output loudness set to nominal level)  

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	Model-based generation according to [tbd]

	Binaural rendering
	1
	IVAS MASA C Reference Software binaural rendering [S4-230221]

	Audio sampling frequency / bandwidth
	3
	48 kHz / maximum available audio bandwidth (WB, SWB, FB)

	Content types / categories
	6
	[Spatial scenes with associated background noises tbd]

	Number of talkers
	6
	Sentence pairs uttered by different talkers (one each of 3 male and 3 female talkers)

	Number of speech samples
	7
	6 for tests + 1 for preliminaries per category

	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 5 listeners

	Rating Scale
	1
	DCR with instructions according to [P Suppl. 29]

	Languages
	2
	[tbd]

	Listening System
	1
	High-quality headphones, diotic presentation

	Listening Environment
	1
	No noise




4.3 BS1534-2a (5.1 – Generic Audio, 5.1 Setup)
According to present proposal, BS1534-2a focuses on lower bit rates (up to 96 kbps) and BS1534-2b focuses on higher bit rates (starting at 128 kbps). Alternatively, one experiment focuses on clean channel while the other focuses on FER performance.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	2
	IVAS candidate operated at 64, 96 kbps at 0% FER

	
	
	

	Codec references
	
	

	Codec references
	3
	Multi-mono EVS operated at 5*13.2, 5*16.4, 5*24.4 kbps with the LFE channel processed using EVS operated at 9.6 kbps NB (for all Codec references) at 0% FER


	
	
	

	Other references
	
	

	Reference / Direct
	1
	Direct 5.1 signal, nominal level

	Hidden Reference
	1
	Direct 5.1 signal, nominal level

	LP7 anchor
	1
	7kHz lowpass filtered direct 5.1 signal, nominal level

	
	
	

	Common Conditions
	
	

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

	Loudspeaker Rendering
	1
	5.1 channels direct playback

	Audio sampling frequency / bandwidth
	2
	48 kHz / maximum available audio bandwidth (SWB, 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 listener

	Rating Scale
	1
	Continuous MUSHRA scale: 0-100 [ITU-R BS.1534]

	Listening System
	1
	5.1 high-quality loudspeaker setup

	Listening Environment
	1
	No room noise




4.4 BS1534-2b (5.1 – Generic Audio, 5.1 Setup)
According to present proposal, BS1534-2a focuses on lower bit rates (up to 96 kbps) and BS1534-2b focuses on higher bit rates (starting at 128 kbps). Alternatively, one experiment focuses on clean channel while the other focuses on FER performance.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	2
	Option 1: IVAS candidate operated at 128, 160 kbps at 0% FER
Option 2: IVAS candidate operated at 64, 96 kbps at 3% FER

	
	
	

	Codec references
	
	

	Codec references
	3
	Option 1: Multi-mono EVS operated at 4*24.4, 5*32, 5*48 kbps with the LFE channel processed using EVS operated at 9.6 kbps NB (for all Codec references) at 0% FER
Option 2: Multi-mono EVS operated at 5*13.2, 5*16.4, 5*24.4 kbps with the LFE channel processed using EVS operated at 9.6 kbps NB (for all Codec references) at 3% FER

	
	
	

	Other references
	
	

	Reference
	1
	Direct 5.1 signal, nominal input level

	Hidden Reference
	1
	Direct 5.1 signal, nominal input level

	LP7 anchor
	1
	7kHz lowpass filtered direct 5.1 signal, nominal level

	
	
	

	Common Conditions
	
	(see BS1534-2a for full list)

	Audio sampling frequency / bandwidth
	1 or 2
	Option 1: 48 kHz / FB
Option 2: 48 kHz / maximum available audio bandwidth (SWB, FB)





4.5 BS1534-6a (Objects – Generic Audio, Binaural)
It is proposed to test with 3 Objects in BS1534-6a at mid bitrates and with 4 Objects in BS1534-6b at mid/high bitrates.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	3
	IVAS candidate operated at 48, 64, 96 kbps

	
	
	

	Codec references
	
	

	Codec references
	3
	Multi-mono EVS operated at 3*16.4, 3*24.4, 3*32 kbps

	
	
	

	Other references
	
	

	Reference / Direct
	1
	Direct Object signal(s), nominal input level

	Hidden Reference
	1
	Direct Object signal(s), nominal input level

	LP7 anchor
	1
	7kHz lowpass filtered direct Object signal(s), nominal level

	
	
	

	Common Conditions
	
	

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

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

	Audio sampling frequency / bandwidth
	1
	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 listener

	Rating Scale
	1
	Continuous MUSHRA scale: 0-100 [ITU-R BS.1534]

	Listening System
	1
	High-quality headphones, diotic presentation

	Listening Environment
	1
	No noise




4.6 BS1534-6b (Objects – Generic Audio, Binaural)
It is proposed to test with 3 Objects in BS1534-6a at mid bitrates and with 4 Objects in BS1534-6b at mid/high bitrates. Alternatively, one experiment can focus on clean channel performance while the other focuses on DTX or FER performance.

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	3 or 1
	Option 1: IVAS candidate operated at 96, 160, 256 kbps with DTX off at 0% FER
Option 2 and Option 3: IVAS candidate operated at 96 kbps with DTX off at 0% FER

	
	0 or 1
	Option 2: IVAS candidate operated at 96 kbps with DTX on at 0% FER
Option 3: IVAS candidate operated at 96 kbps with DTX off at 3% FER

	
	
	

	Codec references
	
	

	Codec references
	3 or 1
	Option 1: Multi-mono EVS operated at 4*24.4, 4*48, 4*64 kbps with DTX off at 0% FER
Option 2 and Option 3: Multi-mono EVS operated at 4*24.4 kbps with DTX off at 0% FER

	
	0 or 1
	Option 2: Multi-mono EVS operated at 4*24.4 kbps with DTX on at 0% FER
Option 3: Multi-mono EVS operated at 4*24.4 kbps with DTX off at 3% FER

	
	
	

	Other references
	
	

	Reference / Direct
	1
	Direct Object signal(s), nominal input level

	Hidden Reference
	1
	Direct Object signal(s), nominal input level

	LP7 anchor
	1
	7kHz lowpass filtered direct Object signal(s), nominal level

	
	
	

	Common Conditions
	
	(see BS1534-6a for full list)



5. Summary
We have presented some Test plan specifics and options for discussion in clause 4 of this input. The proposals cover two P.SUPPL800 DCR experiments and four BS.1534 MUSHRA experiments. These proposals can be, e.g., considered as input for IVAS Codec selection Test plan editing sessions or considered for agreement in Test plan as such.
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