SND
The following tables are intended to provide an overview of which IVAS modes are covered by the send direction tests described in the PDoc, and to give an indication of the maturity of these tests.

SND User Equipment Types
Which sending-side UE types defined in Pdoc ATIAS-1 v0.8.0, Sec. 2.1 are applicable when capturing spatial audio into the different IVAS modes?
	
	Stereo
	Channel-based
	Scene-based
	Object-based
	MASA

	Handset Mode
	N/A
	N/A
	N/A
	N/A
	N/A

	Headset Mode
	(✓)1)
	(✓)1)
	(✓)1)
	??? 2)
	(✓)1)

	Handheld Mode
	✓
	✓
	✓
	??? 2)
	✓

	Table-Mounted Mode
	✓
	✓
	✓
	??? 2)
	✓

	Electrical Interface
	✓
	✓
	??? 3)
	??? 2) 3)
	??? 3)


1) Unclear: What happens in the own voice case? What is the desired behavior?
2) Unclear to the source how typical UE with object-based capture will look like
3) Standardized electrical interface for this use case not clear to the source





SND Test Methods - Applicable IVAS Modes
Which IVAS modes are covered by the proposed test methods in the Pdoc?
	
	Stereo
	Channel-based
	Scene-based
	Object-based
	MASA

	Sending frequency response
Pdoc ATIAS-1 v0.8.0, Sec. 4.1
	
	
	✓
	
	✓

	Sending directional response of captured Ambisonics components
Pdoc ATIAS-1 v0.8.0, Sec. 4.2
	
	
	✓
	
	

	Direction of arrival estimation under free-field propagation conditions
Pdoc ATIAS-1 v0.8.0, Sec. 4.3
	
	
	✓
	
	✓

	Directivity test of FOA using virtual microphones
Pdoc ATIAS-1 v0.8.0, Sec. 4.4
	
	
	✓
	
	✓

	Scene-based audio spatial separation with two simultaneous acoustic sources in free-field propagation conditions and FOA decoding
Pdoc ATIAS-1 v0.8.0, Sec. 4.5
	
	
	✓
	
	✓

	Spatial separation for multiple acoustic sources based on multichannel output
Pdoc ATIAS-1 v0.8.0, Sec. 4.6
	
	
	✓
	
	✓

	Test method for simultaneous multiple acoustic sources utilizing real speech
Pdoc ATIAS-1 v0.8.0, Sec. 4.7
	
	?
	✓ (?)
	
	✓ (?)

	Spatial perception test for stereo UE in ATIAS
Pdoc ATIAS-1 v0.8.0, Sec. 4.8
	✓
	
	
	
	

	Sending side audio performance assessment for 
Immersive Audio Systems in wind noise
Pdoc ATIAS-1 v0.8.0, Sec. 4.9
	✓
	✓
	✓
	✓
	✓

	Test method for Stereo capture
Pdoc ATIAS-1 v0.8.0, Sec. 4.10
	✓
	
	
	
	





SND Test Methods – Maturity
Note that assessment of maturity is based on qualitative ballpark judgement and reflects the potentially biased view of the source. The primary purpose of this table is to identify where further clarification in the test method description is necessary. No statement is made as to what degree the methods are suitable for ATIAS  at all.
	
	approach
	IVAS mode & conditions
	test setup
	test conditions
	test signals
	test procedure
	requirements definition
	comment

	Sending frequency response (Ambisonics)
Pdoc ATIAS-1 v0.8.0, Sec. 4.1.1
	Component-wise simultaneous analysis of Ambisonics components in diffuse field
	★☆☆
IVAS parametrization unclear
	★★☆
loudspeaker array, details unclear
	☆☆☆
nothing specified
	★★☆
decorrelated pink noise, but details unclear
	★★☆
concept is clear, details are not
	★★☆
freq. resp. should be “flat”
	

	Sending frequency response (MASA)
Pdoc ATIAS-1 v0.8.0, Sec. 4.1.2
	Analysis of MASA transport signals, repeated for different directions
	★★★

	★★☆
loudspeaker array or arc, details unclear
	★★☆
free-field
	★★☆
pink noise, but details unclear
	★★★

	★☆☆
	

	Sending directional response of captured Ambisonics components
Pdoc ATIAS-1 v0.8.0, Sec. 4.2
	Analysis of Ambisonics signal, repeated for different directions
	★☆☆
IVAS parametrization unclear
	★★☆
loudspeaker array or arc, details unclear
	☆☆☆
nothing specified
	★★☆
pink noise, but details unclear
	★☆☆
concept is clear, details are not
	★★☆
	

	Direction of arrival estimation under free-field propagation conditions
Pdoc ATIAS-1 v0.8.0, Sec. 4.3
	direction-of-arrival analysis for HOA and MASA, repeated for different directions
	★★★

	★★☆
loudspeaker array or arc, details unclear
	★★☆
free-field
	★☆☆
TBD
	★★☆
concept is clear, details are not
	★★☆
	

	Directivity test of FOA using virtual microphones
Pdoc ATIAS-1 v0.8.0, Sec. 4.4
	virtual microphone level comparison; evaluation based on FOA signal or alternatively on multichannel rendering
	★★★
	★★☆
loudspeakers from 7 directions
	★★☆
free-field
	★☆☆
TBD
	★★☆
	★★☆
only concept, no details
	overlapping goals with test method Pdoc ATIAS-1 v0.8.0, Sec. 4.2, but only first-order Ambisonics

	Scene-based audio spatial separation with two simultaneous acoustic sources in free-field propagation conditions and FOA decoding
Pdoc ATIAS-1 v0.8.0, Sec. 4.5
	spatial separation  test with two
simultaneous acoustic sources; calculated on FOA output
	★★☆
bitrate ffs
	★★★
loudspeakers from 6 directions (two simulateneous sources)
	★★☆
free-field
	★★★
modulated multi-tone test signals
	★★★

	★★☆
	

	Spatial separation for multiple acoustic sources based on multichannel output
Pdoc ATIAS-1 v0.8.0, Sec. 4.6
	spatial separation  test with two
simultaneous acoustic sources; calculated on 7.1+4 output
	★★★
	★★★
loudspeakers from 8 directions (two simulateneous sources)
	★★☆
free-field
	★★★
modulated multi-tone test signals
	★★★

	★★☆
	

	Test method for simultaneous multiple acoustic sources utilizing real speech
Pdoc ATIAS-1 v0.8.0, Sec. 4.7
	evaluation of stero signal interchannel time differences and interchannel level differences
	☆☆☆
nothing specified
	★★☆
two simulateneous sources
	★★☆
anechoic chamber
	★☆☆
so far only concept
	★☆☆
details missing
	★★☆

	potential replacement for methods in Pdoc ATIAS-1 v0.8.0, Secs. 4.5 and  4.6

	Spatial perception test for stereo UE in ATIAS
Pdoc ATIAS-1 v0.8.0, Sec. 4.8
	Stereo capture test based on ICLD and ICTD evaluation; test method incompletely described
	★☆☆
IVAS parametrization unclear
	★★☆
single HATS, repeated for 5 different directions
	★★☆
free-field
	★★☆
speech signal, details unclear
	☆☆☆
“sound image” is central part of concept but is not defined
	★☆☆
only concept, SI function not yet defined
	basically superseded by Pdoc ATIAS-1 v0.8.0, Sec. 4.10 

	Sending side audio performance assessment for 
Immersive Audio Systems in wind noise
Pdoc ATIAS-1 v0.8.0, Sec. 4.9
	wind noise testing with wind generator
	☆☆☆
nothing specified
	★★☆
	★★☆
free-field
	★☆☆
	★☆☆
details missing
	★☆☆
	

	Test method for Stereo capture
Pdoc ATIAS-1 v0.8.0, Sec. 4.10
	Plausibility check of spatial image based on ICLD and ICTD calculated for different source directions
	★★★

	★★★
	☆☆☆
nothing specified
	★★★
	★★★
	★★★
	






RCV
The following tables are intended to provide an overview of which IVAS modes are covered by the receive direction tests described in the PDoc, and to give an indication of the maturity of these tests.

RCV User Equipment Types
Which receiving-side UE types defined in Pdoc ATIAS-1 v0.8.0, Sec. 2.1 are applicable when playing back spatial audio from the different IVAS modes? Rendering mode in brackets.
	
	Stereo
	Channel-based
	Scene-based
	Object-based
	MASA

	Handset Mode
	N/A
	N/A
	N/A
	N/A
	N/A

	Headset Mode
	✓
(binaural, loudspeaker?)
	✓
(binaural)
	✓
(binaural)
	✓
(binaural)
	✓
(binaural)

	Handheld Mode
	(✓)
(loudspeaker)
	??? 1)
	??? 1)
	??? 1)
	??? 1)

	Table-Mounted Mode
	✓
(loudspeaker)
	??? 1)
	??? 1)
	??? 1)
	??? 1)

	Loudspeaker Mode
	✓
(loudspeaker)
	✓
(loudspeaker)
	✓
(loudspeaker)
	✓
(loudspeaker)
	✓
(loudspeaker)

	Electrical Interface
	✓
(binaural, loudspeaker)
	✓
(binaural, loudspeaker)
	✓
(binaural, loudspeaker)
	✓
(binaural, loudspeaker)
	✓
(binaural, loudspeaker)


1) Unclear how this use case could be applicable





RCV Test Methods - Applicable IVAS Modes
Which IVAS modes are covered by the proposed test methods in the Pdoc?
	
	Stereo
	Channel-based
	Scene-based
	Object-based
	MASA

	Receiving loudness
Pdoc ATIAS-1 v0.8.0, Sec. 5.1
	✓ ?
	✓ ?
	✓ ?
	✓ ?
	✓ ?

	Receiving frequency characteristics
Pdoc ATIAS-1 v0.8.0, Sec. 5.2
	
	
	
	✓
	

	Receiving with binaural rendering: inter-channel time difference
Pdoc ATIAS-1 v0.8.0, Sec. 5.3
	
	
	✓
	✓
	✓

	Receiving with binaural rendering: source angle dependent band level difference
Pdoc ATIAS-1 v0.8.0, Sec. 5.4
	
	
	✓
	✓
	✓

	Receiving with channel-based coding and loudspeaker rendering: channel order
Pdoc ATIAS-1 v0.8.0, Sec. 5.5
	
	✓
	
	
	





RCV Test Methods – Maturity
Note that assessment of maturity is based on qualitative ballpark judgement and reflects the potentially biased view of the source. The primary purpose of this table is to identify where further clarification in the test method description is necessary. No statement is made as to what degree the methods are suitable for ATIAS  at all.
	
	approach
	IVAS mode & conditions
	test setup
	test conditions
	test signals
	test procedure
	requirements definition
	comment

	Receiving loudness
Pdoc ATIAS-1 v0.8.0, Sec. 5.1
	Loudness rating in Phon, evaluated for multiple directions
	★☆☆
IVAS parametrization unclear
	★★☆
headset or electrical UE
	?
	★★☆
calibration unclear?
	★★★
	★★★
	

	Receiving frequency characteristics
Pdoc ATIAS-1 v0.8.0, Sec. 5.2
	Receiving frequency characteristics for object-based audio
	★★★

	☆☆☆
nothing specified
	★★★
	★★★
	★★★
	☆☆☆
nothing specified
	

	Receiving with binaural rendering: inter-channel time difference
Pdoc ATIAS-1 v0.8.0, Sec. 5.3
	Check if ITD is in range for excitation from different directions 
	★★★
	★★★
headset or electrical UE
	★★★
	☆☆☆
CS signal
	★★★
	★★★
	updates to requirements in S4-240542; extension to test different head poses proposed in S4-240540 

	Receiving with binaural rendering: source angle dependent band level difference
Pdoc ATIAS-1 v0.8.0, Sec. 5.4
	Check if ILD per frequency band is in range for excitation from different directions 
	★★★
	★★★
headset or electrical UE
	★★★
	☆☆☆
CS signal
	★★★
	★★★
	updates to requirements in S4-240542; extension to test different head poses proposed in S4-240540 

	Receiving with channel-based coding and loudspeaker rendering: channel order
Pdoc ATIAS-1 v0.8.0, Sec. 5.5
	Excite input channels one after another and observe outputs
	★★★
	☆☆☆
nothing specified
	☆☆☆
nothing specified
	★☆☆
TBD
	★★★
	☆☆☆
nothing specified
	applies only to electrical interface?



