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Introduction
At the last SA4 meeting in Sophia Antipolis, contribution [1] presented an alternative approach to the Characterization testing of the IVAS codec based on comparing the new codec to previous service quality. The proposal is elegant in the sense that the same test structure is proposed for all experiments. Hower, it also implies comparing the IVAS immersive formats rendered to loudspeakers or stereo headphones with the mono rendering of the EVS codec. The proposal comprised both MUSHRA tests and P.SUPPL800 tests with emphasis on MUSHRA. 
As claimed in [1], comparing different spatial formats in a MUSHRA test seems reasonable, given the test methodology and the usage of experimented listeners. However, concerns were expressed during the Sophia Antipolis meeting, and also at previous Audio SWG calls, whether a P.800 type of test is appropriate for such a task which might be confusing for naïve listeners. It is the opinion of the source that there is not enough data to be confident that comparing different spatial formats in a P.800 type of test, using naïve listeners, would accurately reflect the leap the immersive audio brings compared to mono.
Additionally, the proposal [1] does not include test conditions evaluating combinations of floating-point encoder and fixed-point decoder and fixed-point encoder and floating-point decoder. While it was argued that objective evaluation of these configurations might be sufficient if at least the fixed-point encoder / fixed-point decoder conditions are assessed also subjectively, we consider that at least a limited subjective cross-check would be beneficial: given the complexity of the IVAS codec, the encoder or the decoder can take on different processing paths which can bias the objective comparisons.
To progress the Test Plan, this contribution builds on the proposal in [1]. Based on the discussion above, it is proposed to remove the mono conditions from the P.SUPPL800 experiments and fill up the free condition spaces with combinations of floating/fixed-point encoder and decoder. Such an experiment setup will still provide the rate-distortion curve for IVAS while avoiding the problematic comparison of different levels of audio immersion, and at the same time it will more comprehensively assess the performance of the fixed-point code.
Modified condition list for P.SUPPL800 experiments
Based on Table 2, section 4.3.1, of the last revision of the IVAS Characterization Test Plan [2], the proposed modifications are highlighted in Table 1 below:
Table 1 - Conditions for P.SUPPL800 experiments
	Label
	Condition
	Bitrate [kbps]
	DTX

	
	
	
	

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c02
	MNRU Q=xx dB
	-
	-

	c03
	MNRU Q=xx dB
	-
	-

	c04
	MNRU Q=xx dB
	-
	-

	c05
	MNRU Q=xx dB
	-
	-

	c06
	ESDRU 
	-
	-

	c07
	ESDRU 
	-
	-

	c08
	ESDRU 
	
	

	C09
	ESDRU 
	-
	-

	c11
	EVS
	1x13.2
	

	c12
	EVS
	1x16.4
	

	c13
	EVS
	1x24.4
	

	c14
	EVS
	1x32.0
	

	c15
	EVS
	1x48.0
	

	c16
	EVS
	1x64.0
	

	c17
	EVS
	1x96.0
	

	c18
	EVS
	1x128.0
	

	c10
	IVAS FL enc / FX dec
	13.2
	

	c11
	IVAS FX enc / FL dec
	16.4
	

	c12
	IVAS FL enc / FX dec
	24.4
	

	c13
	IVAS FX enc / FL dec
	32.0
	

	c14
	IVAS FL enc / FX dec
	48.0
	

	c15
	IVAS FX enc / FL dec
	64.0
	

	c16
	IVAS FL enc / FX dec
	80.0
	

	c17
	IVAS FX enc / FL dec
	96.0
	

	c18
	IVAS FL enc / FX dec
	128.0
	

	c19
	IVAS FL
	13.2
	

	c20
	IVAS FL
	16.4
	

	c21
	IVAS FL
	24.4
	

	c22
	IVAS FL
	32.0
	

	c23
	IVAS FL
	48.0
	

	c24
	IVAS FL
	64.0
	

	c25
	IVAS FL
	80.0
	

	c26
	IVAS FL
	96.0
	

	c27
	IVAS FL
	128.0
	

	c28
	IVAS FX
	13.2
	

	c29
	IVAS FX
	16.4
	

	c30
	IVAS FX
	24.4
	

	c31
	IVAS FX
	32.0
	

	c32
	IVAS FX
	48.0
	

	c33
	IVAS FX
	64.0
	

	c34
	IVAS FX
	80.0
	

	c35
	IVAS FX
	96.0
	

	c36
	IVAS FX
	128.0
	




Testing different Input levels 
The current experiment proposals assume the input signal level of -26 LKFS. As different input signal levels can stress the fixed-point implementation performance, traditional input level variations of -10 dB and +10 dB should be integrated in the Test Plan. Different input levels can be integrated for different audio samples within source material categories, or alternatively different input signal levels can be assigned to particular categories.
DTX
Currently DTX operation is missing in most of the P.SUPPL800 experiment proposals (see Table 2). It might be good to cover the DTX operation more extensively.
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. I 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. In the discussions during the Chicago SA4 meeting, this assumption was questioned with the argument that in case of unexpected results it will not be clear whether an issue is related to the codec or to an issue in running the experiment in a LL. As a solution it was proposed that a potential subsequent verification phase could be scheduled to verify experiments with unexpected results. Nevertheless, with the alternative proposal of [FhG], the number of P.SUPPL800 experiments was reduced, consequently reopening the possibility of running some of the experiments in two LLs.
Assignement of experiments to external LLs
With the limited budget of 192000 E for testing at external LLs, it is proposed that the external LLs run exclusively P.SUPPL800 experiments. If there is remaining testing capacity, some of the experiments can be then x-checked by volunteering companies. Under this assumption, and considering the same price per experiment as in Selection, this would mean 5 P.SUPPL800 experiments per external LL, leaving 12000 E. If agreeable, the overall testing capacity would then be updated as follows:
External LLs:
10 x P.SUPPL800 
Volunteering LLs (last estimate):
14 x P.SUPPL800
21 x BS.1534
Details (extracted from [ ]):
Dolby – 4-6 BS.1534 tests, both loudspeaker and binaural rendering is possible, tentatively 2 P.SUPPL800 tests
Ericsson – 2 P.SUPPL800 tests, and at minimum 2 BS.1534 tests, both loudspeaker and binaural rendering is possible.
FhG – tentatively 2 P.SUPPL800 tests, and at minimum 2 BS.1534 tests, both loudspeaker and binaural rendering is possible.
Huawei – 2 BS.1534 tests, binaural rendering.
Nokia – 1 ACR, 3 P.SUPPL800 tests, and 6 BS.1534 tests, both loudspeaker and binaural rendering is possible.
NTT – 1 P.SUPPL800 test, 1/2 BS.1534 (shared with Panasonic), binaural rendering.
Orange –2 P.SUPPL800, 1 BS.1534.
Panasonic – 1/2 BS.1534 (shared with NTT), binaural rendering.
Philips – tentatively 1 BS.1534, 1 room acoustics testing.
QC – tentatively 2 BS.1534.
VoiceAge – 2 P.SUPPL800 tests.
Total:
24 x P.SUPPL800
21 x BS.1534

Updated tables on Experiment allocation 
Taking as a basis the list of already proposed experiments in the Test Plan [2] including the Alternative testing proposal in [1], the updated tables would look as follows (after a split for P.SUPPL800 experiments and BS.1534 experiments):

[bookmark: _Ref127891541][bookmark: _Ref127970894]Table 2: Allocation of P.SUPPL800 experiments 
	Exp
	Objectif
	Input format
	Source material
	FX validation
	DTX
	FER
	Language
	LL 1
	LL 2
	Pricing [Euros]

	P800-1
	
	Stereo
	All
	Yes
	Off
	0%
	
	
	
	18000

	P800-2
	
	FOA
	All
	Yes
	Off
	0%
	
	
	
	18000

	P800-3
	
	MC 5-1
	Clean speech, mixed/music
	Yes
	Off
	0%
	
	
	
	18000

	P800-4
	
	1-4 Objects
	Clean speech, speech + effects,
speech + music, music
	Yes
	Off
	0%
	
	
	
	18000

	P800-5
	
	MASA 1 TC
	All
	Yes
	Off
	0%
	
	
	
	18000

	P800-6
	
	OSBA 1-4 Objects
	All
	Yes
	Off
	0%
	
	
	
	18000

	P800-7
	
	MASA 1-TC
	Clean speech
	Yes
	Off
	0%, 5%
	
	
	
	18000

	P800-8
	
	MASA 1-TC
	Speech+bckg
	Yes
	On/Off
	0%
	
	
	
	18000

	P800-9
	
	OSBA
	Speech+bckg
	Yes
	Off
	0%, 5%
	
	
	
	18000

	P800-10
	
	OMASA
	Speech+bckg
	Yes
	Off
	0%, 5%
	
	
	
	18000

	P800-11
	Stereo downmix
	Stereo
	All
	
	
	
	
	
	
	

	P800-12
	JBM/FER/Tan
	Stereo
	Clean speech
	
	
	
	
	
	
	

	P800-13
	JBM/FER/Tan
	2 Objects
	Clean speech
	
	
	
	
	
	
	

	P800-14
	
	
	
	
	
	
	
	
	
	

	P800-15
	
	
	
	
	
	
	
	
	
	

	P800-16
	
	
	
	
	
	
	
	
	
	

	P800-17
	
	
	
	
	
	
	
	
	
	

	P800-18
	
	
	
	
	
	
	
	
	
	

	P800-19
	
	
	
	
	
	
	
	
	
	

	P800-20
	
	
	
	
	
	
	
	
	
	

	P800-21
	
	
	
	
	
	
	
	
	
	

	P800-22
	
	
	
	
	
	
	
	
	
	

	P800-23
	
	
	
	
	
	
	
	
	
	

	P800-24
	
	
	
	
	
	
	
	
	
	

	Total price
	180000



Notes:
All P.SUPPL800 experiments are rendered binaurally via stereo headphones.
Experiments P800-7 and P800-8, largely overlap with experiment P800-5. Depending on the desired depth of testing coverage, it is suggested these three experiments are reduced to one or two MASA 1 TC experiments. 
Similarly, experiment P800-9 overlaps with experiment P800-6. It is suggested to review whether two OSBA experiments are needed. If so, the redundances should be addressed. If not, both experiments should be reviewed into a single experiment proposal.

Table 3: Allocation of MUSHRA experiments 
	Exp
	Objectif
	Input format
	Source material
	Listening environment
	LL 1
	LL 2

	BS1534-1
	
	Stereo
	Generic audio
	Headphones
	
	

	BS1534-2
	
	Stereo
	Generic audio
	Headphones
	
	

	BS1534-3
	
	FOA
	Generic audio
	Headphones
	
	

	BS1534-4
	
	FOA
	Generic audio
	Headphones
	
	

	BS1534-5
	
	HOA3
	Generic audio
	Headphones, 7.1 + 4
	
	

	BS1534-6
	
	5.1
	Generic audio
	Headphones, 5.1
	
	

	BS1534-7
	
	5.1, 7.1
	Generic audio
	Headphones
	
	

	BS1534-8
	
	5.1+2, 5.1+4
	Generic audio
	Headphones
	
	

	BS1534-9
	
	7.1+4
	Generic audio
	Headphones, 7.1 + 4
	
	

	BS1534-10
	
	1-2 Object
	Generic audio
	Headphones
	
	

	BS1534-11
	
	3-4 Objects
	Generic audio
	Headphones
	
	

	BS1534-12
	
	3-4 Objects
	Generic audio
	Headphones
	
	

	BS1534-13
	
	MASA 1 TC
	Generic audio
	Headphones
	
	

	BS1534-14
	
	MASA 1 TC
	Generic audio
	Headphones
	
	

	BS1534-15
	
	MASA 2 TC
	Generic audio
	Headphones
	
	

	BS1534-16
	
	OSBA 1-4 Objects
	Generic audio
	Headphones
	
	

	BS1534-17
	
	OSBA 1-4 Objects
	Generic audio
	Headphones
	
	

	BS1534-18
	
	OMASA 1-4 Objects
	Generic audio
	Headphones
	
	

	BS1534-19
	
	OSBA, OMASA
	Speech+bckg
	
	
	

	BS1534-20
	JBM/FER/Tan
	FOA, MASA
	Clean speech
	Headphones
	
	

	BS1534-21
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Additionally, there were also several proposals for experiments using different testing methodologies, or where the methodologies were not clarified yet:
P.800 ACR experiment to compare different bandwidth
Room acoustics experiment
Experiment on 6 DoF and directivity.
Proposals
1) Agree on the principle in Table 1 and integrate the agreement in Section 4 of the Test Plan. Update Annex F accordingly.
2) Agree on the principle of external LLs running P.SUPPL800 experiments only. If agreeable, decide what to do with the remaining 12000 E.
3) Review the volunteering LLs’ capabilities and, if updated, reflect the agreement in the Test Plan.
4) Review the list of experiments in Section 7 and reflect the agreement in the Test Plan.
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