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Introduction
At the last SA4 meeting in Chicago, contribution [1] presented an example of experiments that can be accommodated during the IVAS Characterization test, given the budget left for the Characterization subjective testing, and some preliminary assumptions about testing capacity by volunteering companies, IVAS codec configurations to be tested, and subjective test methodologies. 
The example table of [1] with allocation of experiments was included in the IVAS Characterization Test Plan (IVAS-8b) [2] as a basis for further work. It was then discussed and modified during an editing session of the Chicago SA4 meeting. 
In particular, the following two aspects were discussed extensively:
1) whether, and to what extent to replicate the experiments in two Listening Laboratories (LLs),
2) the methodology and the extent of formal subjective validation of the IVAS fixed-point implementation.
The goal of this contribution is to advance the discussion on these aspects, considering several alternatives, and presenting example experiment setups for selected options.
Question of replication of the Characterization experiments
During the Selection test, all experiments were replicated twice in two different LLs, generally with good correlation of the results in both LLs. In [3] it was thus suggested that replicating each experiment twice might not be needed, and that the listening resources might be better spent on larger coverage of different IVAS configurations. This applied in particular for MUSHRA tests using expert, or at least experimented, listeners. The assumption of no replication of experiments was also used in drafting the table of allocation of experiments of [1].
In the discussions during the Chicago SA4 meeting, this assumption was questioned. The main argument was that in case of unexpected results for some experiments, in absence of a x-checking LL it will not be clear whether an issue is related to the codec or to an issue in running the experiment. As a solution to this situation, it was proposed that a potential subsequent verification phase could be scheduled to verify experiments with unexpected results. 
Nevertheless, the question whether replicating the experiments during the IVAS Characterization phase, and if so to what extent, remained open.
Subjective methodology for fixed-point validation
The example table of allocation of experiments in [1] simply used the same methodologies as used in the IVAS Selection - P.SUPPL800 for experiments assessing lower IVAS bitrates and lower quality, and MUSHRA to assess higher bitrates and higher quality. 
During the discussion following presentation of [1] and during the editing session, the number of P.SUPPL800 experiments to validate the fixed-point was reduced significantly. In addition, the Experiment to test 1 object could potentially be removed too, as any deficiency there should also appear in experiments evaluating IVAS for higher number of objects. 
Though the appropriateness of the MUSHRA test for fixed-point validation was questioned, the MUSHRA experiments were not reviewed for lack of time. 
Besides P.SUPPL800 and MUSHRA, alternative methodologies for subjective validation of the fixed-point code were also mentioned, namely:
[REF]-A-B – the advantage of an A-B test is its high resolution to assess whether one of the alternatives is better, worse, or equal to the other, as it compares directly both variants for each sample. On the other hand, it is not a standardized methodology, and it is not guaranteed that its time efficiency would be better than e.g. for a DCR test.
BS.1285 [4] – it is a standardized methodology, similar to a P.800 DCR test in the sense that CuT is compared to an original reference, and impairment is judged. In some previous experiments run by Dynastat, BS.1285 was found more accurate compared to P.800 ACR, even when using less listeners. The source is however not aware of any direct comparison to P.800 DCR. Timewise, each BS.1285 trial requires at least one more listening (REF-A-B type test) compared to a DCR trial, and one more vote, as the listeners are first asked to identify which of A or B equals to REF. So using BS.1285 instead of P.800 DCR is unlikely to be more efficient timewise.
Another alternative is to use P.SUPPL800 methodology for all subjective validations of the fixed-point code. If we consider P.SUPPL800 DCR-type test, a possible experiment setup is outlined in Tables 1 and 2, giving an idea what could be tested. 
Assuming all combinations of float/fixed-point encoder and float/fixed-point decoder need to be covered, 7 different configurations of the IVAS codec can be tested in one P.SUPPL800 experiment. The range of bitrates for different input formats of the IVAS codec varies from 11 (ISM) to 14 (SBA,…). This means that if we want to cover all bitrates, we need two P.SUPPL800 experiments per input format. Alternatively, it can be decided that only a subset of 7 bitrates needs to be subjectively tested for each input format. Yet another alternative that would allow to limit the fixed-point P.SUPPL800 tests to 1 experiment per input format is to skip subjective tests of floating-point encoder / fixed-point decoder, and fixed-point encoder / floating-point decoder. This suggestion was also considered during the Chicago SA4 meeting.
Table 1: Example Stereo experiment - test conditions
	Label
	Condition
	Bitrate [kbps]
	DTX
	FER/Profile
	ToR

	c01
	Reference
	-
	-
	-
	-

	c02
	MNRU Q=28 dB
	-
	-
	-
	-

	c03
	MNRU Q=24 dB
	-
	-
	-
	-

	c04
	MNRU Q=20 dB
	-
	-
	-
	-

	c05
	MNRU Q=16 dB
	-
	-
	-
	-

	c06
	ESDRU 
	-
	-
	-
	-

	c07
	ESDRU 
	-
	-
	-
	-

	c08
	ESDRU 
	-
	-
	-
	-

	c09
	CuT flt-flt
	13.2
	On
	5%
	-

	c10
	CuT flt-flt
	16.4
	On
	No errors
	-

	c11
	CuT flt-flt
	24.4
	Off
	5%
	-

	c12
	CuT flt-flt
	32
	Off
	No errors
	-

	c13
	CuT flt-flt
	48
	Off
	No errors
	-

	c14
	CuT flt-flt
	64
	Off
	No errors
	-

	c15
	CuT flt-flt
	80
	Off
	No errors
	-

	c16
	CuT flt-fxd
	13.2
	On
	5%
	NWT c09

	c17
	CuT flt-fxd
	16.4
	On
	No errors
	NWT c10

	c18
	CuT flt-fxd
	24.4
	Off
	5%
	NWT c11

	c19
	CuT flt-fxd
	32
	Off
	No errors
	NWT c12

	c20
	CuT flt-fxd
	48
	Off
	No errors
	NWT c13

	c21
	CuT flt-fxd
	64
	Off
	No errors
	NWT c14

	c22
	CuT flt-fxd
	80
	Off
	No errors
	NWT c15

	c23
	CuT fxd-flt
	13.2
	On
	5%
	NWT c09

	c24
	CuT fxd-flt
	16.4
	On
	No errors
	NWT c10

	c25
	CuT fxd-flt
	24.4
	Off
	5%
	NWT c11

	c26
	CuT fxd-flt
	32
	Off
	No errors
	NWT c12

	c27
	CuT fxd-flt
	48
	Off
	No errors
	NWT c13

	c28
	CuT fxd-flt
	64
	Off
	No errors
	NWT c14

	c29
	CuT fxd-flt
	80
	Off
	No errors
	NWT c15

	c30
	CuT fxd-fxd
	13.2
	On
	5%
	NWT c09

	c31
	CuT fxd-fxd
	16.4
	On
	No errors
	NWT c10

	c32
	CuT fxd-fxd
	24.4
	Off
	5%
	NWT c11

	c33
	CuT fxd-fxd
	32
	Off
	No errors
	NWT c12

	c34
	CuT fxd-fxd
	48
	Off
	No errors
	NWT c13

	c35
	CuT fxd-fxd
	64
	Off
	No errors
	NWT c14

	c36
	CuT fxd-fxd
	80
	Off
	No errors
	NWT c15



Table 2: Example Stereo experiment - content type categories and scene definitions 
	Category 
	Room 
	Reverb 
	Microphone Setup
	Input Level
	Material
	Background

	Overtalk [s](2
	Talker positions(3
	Talker selection by panel

	cat 1
	small
	anechoic
	A-B (100cm)
	Nominal
	Speech
	45 dB idle noise
	1
	1-7
5-3
2-6
4-1
3-4
7-2
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	large
	anechoic
	A-B (150cm)
	Low 
(-10 dB)
	Music
	-
	-1
	5-11
1-6
3-7
5-8
9-7
10-9
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	small 
	anechoic
	M-S
	High (+10 dB)
	Mixed content
	-
	-1
	1-7
5-3
2-6
4-1
3-4
7-2
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	small 
	echoic
	A-B (100cm)
	Nominal
	Speech
	15 dB car noise
	1
	1-7
5-3
2-6
4-1
3-4
7-2
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	large
	echoic
	A-B (150cm)
	Low 
(-10 dB)
	Speech
	15 dB street noise
	1
	2-8
9-4
6-10
11-8
10-12
12-1
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	small
	echoic
	Binaural
	High (+10 dB)
	Speech
	15 dB office noise
	-1
	1-7
5-3
2-6
4-1
3-4
7-2
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Note: Maximum available bandwidth is up to SWB.
(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 The talker positions are part of the scene definition of the different categories. They correspond to the talker positions as depicted in Figures 14.3 and 14.5 of [5] for the large and the small room, respectively. 

For illustration, an example of the experiment allocation table, under the assumptions that all fixed-point experiments are P.SUPPL800 and that only one P.SUPPL800 experiment is run for a particular input format, is given in Table 3.
[bookmark: _Ref127891541][bookmark: _Ref127970894]Table 3: Allocation of experiments 
	Exp
	Objectif
	Input format
	Source material
	Listening environment
	Language
	LL 1
	LL 2
	Pricing [Euros]

	P800-1
	Fixed-point
	Stereo
	
	Headphones
	
	
	
	

	P800-2
	Fixed-point
	FOA
	
	Headphones
	
	
	
	

	P800-3
	Fixed-point
	HOA2
	
	Headphones
	
	
	
	

	P800-4
	Fixed-point
	HOA3
	
	Headphones
	
	
	
	

	P800-5
	Fixed-point
	2 Objects
	
	Headphones
	
	
	
	

	P800-6
	Fixed-point
	4 Objects
	
	Headphones
	
	
	
	

	P800-7
	Fixed-point
	Stereo MASA
	
	Headphones
	
	
	
	

	P800-8
	Fixed-point
	5.1
	
	Headphones
	
	
	
	

	P800-9
	Fixed-point
	7.1.4
	
	Headphones
	
	
	
	

	P800-10
	
	monoMASA
	
	Headphones
	
	
	
	

	P800-11
	
	monoMASA
	
	Headphones
	
	
	
	

	P800-12
	
	OSBA
	
	Headphones
	
	
	
	

	P800-13
	
	OMASA
	
	Headphones
	
	
	
	

	P800-14
	JBM/FER/Tan
	Stereo
	
	Headphones
	
	
	
	

	P800-15
	JBM/FER/Tan
	2 Objects
	
	Headphones
	
	
	
	

	P800-16
	Stereo dmix
	Stereo
	
	Headphones
	
	
	
	

	P800-17
	
	
	
	
	
	
	
	

	P800-18
	
	
	
	
	
	
	
	

	BS1534-1
	
	OSBA
	Generic audio
	Headphones
	
	
	
	

	BS1534-2
	
	OSBA
	Generic audio
	7.1+4
	
	
	
	

	BS1534-3
	
	OMASA
	Generic audio
	Headphones
	
	
	
	

	BS1534-4
	
	OMASA
	Generic audio
	Headphones
	
	
	
	

	BS1534-5
	
	5.1+2
	Generic audio
	5.1+2
	
	
	
	

	BS1534-6
	
	5.1+2
	Generic audio
	5.1+2
	
	
	
	

	BS1534-7
	
	5.1+4
	Generic audio
	5.1+4
	
	
	
	

	BS1534-8
	
	5.1+4
	Generic audio
	5.1+4
	
	
	
	

	BS1534-9
	
	7.1
	Generic audio
	7.1
	
	
	
	

	BS1534-10
	
	7.1
	Generic audio
	7.1
	
	
	
	

	BS1534-11
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-12
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-13
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-14
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-15
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-16
	Renderer
	
	Generic audio
	
	
	
	
	

	BS1534-17
	
	
	
	
	
	
	
	

	BS1534-18
	
	
	
	
	
	
	
	

	BS1534-19
	
	
	
	
	
	
	
	

	BS1534-20
	
	
	
	
	
	
	
	

	BS1534-21
	
	
	
	
	
	
	
	

	BS1534-22
	
	
	
	
	
	
	
	

	BS1534-23
	
	
	
	
	
	
	
	

	BS1534-24
	
	
	
	
	
	
	
	

	BS1534-25
	
	
	
	
	
	
	
	

	BS1534-26
	
	
	
	
	
	
	
	

	BS1534-27
	
	
	
	
	
	
	
	

	BS1534-28
	
	
	
	
	
	
	
	

	BS1534-29
	
	
	
	
	
	
	
	

	BS1534-30
	
	
	
	
	
	
	
	

	ACR
	16, 32, 48 kHz
	
	
	
	
	
	
	

	
	
	OSBA, OMASA
	Speech+bckg
	
	
	
	
	

	
	JBM/FER/Tan
	FOA/MASA
	Clean speech
	Headphones
	
	
	
	

	
	Room acoustics
	
	
	
	
	
	
	

	
	6 DoF,
directivity 
	
	
	
	
	
	
	

	Total price
	192000



Proposals
1) Experiments to be run twice only if there are free slots for P.SUPPL800 experiments once all IVAS configurations not tested in Selection are covered. In case of any unexpected results, the concerned experiments can be rerun at a verification phase.
2) Remove the 1-Object experiment form subjective fixed-point code evaluation.
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