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[bookmark: _Toc95198084]Introduction
At SA4#117-e, IVAS-7a [1] was updated to include draft notations and definitions for the audio formats currently being required to support by the IVAS design constraints in IVAS-4 [2].
This contribution contains an updated proposal based on the discussion at the previous meeting. 
[bookmark: _Toc95198085]Proposal
The notations proposed are being inspired by corresponding notations used earlier in VRStream, back then for naming files of individual channels [3]. The proposal for IVAS is however to use sample-wise interleaved audio files. Nevertheless, notations for the individual channels are needed, at least for definition of channel configurations, including channel ordering. 
Further, even though the reasoning for the proposal in [4] was to clearly distinguish left/right, up/down directions, there are also benefits in using the mathematical notations with a sign representing the direction, especially if angles are used in processing. Not specifying the positive direction might make the processing more prone to bugs in the translation from L/R, U/D to signed angles. Therefore, it is proposed to specify the positive directions of the spherical coordinate system and adapt the notations correspondingly.
In addition, [4] did not include any proposal for the nominal angles to use for the various multi-channel configurations for IVAS. In relation to such nominal angles, there are typically tolerances for the loudspeaker positions. [5] specifies such tolerances, and it is proposed to adopt these for IVAS, to be documented either in the processing plan or the test plan [6]. Nominal loudspeaker positions are proposed based on the channel configurations that, e.g., have been used for MPEG-H 3D Audio [7], which also includes the channel ordering.
A detailed proposal is outlined below, as an updated to the current draft IVAS-7a [1].
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[bookmark: _Ref95133469][bookmark: _Toc96359501][bookmark: _Toc96360633]Audio format
The format of input/output audio files is headerless PCM with samples stored in 16-bit 2’s complement little endian format. For multi-track audio, the audio tracks are sample-wise interleaved in the order specified by the corresponding configuration in Table 5.
[bookmark: _Toc96359502][bookmark: _Toc96360634]Audio track designators
Audio tracks are designated according to Table 3 with further specification according to Table 4. 
[bookmark: _Ref95064719]Table 3: Track designators
	Track designator
	Definition

	M
	Mono channel

	L
	Left channel

	R
	Right channel

	MCCH_A<ea>_E<ae>
	Multi-cChannel at nominal azimuth angle <a> 
and nominal elevation direction angle <e> and nominal azimuth direction <a>

	LFE
	LFE channel

	A_<n>
	Ambisonics components with  <n>-1

	O_<n>
	Object ID <n>



[bookmark: _Ref95065519]Table 4: Track specification
	Specification variable
	Definition

	<a>
	Nominal azimuth directionangle in 
range:  (degrees):
Represented by three-digit number always including a sign (padded from the left with zeros if necessary).
Positive values indicate positions left of the frontal direction. The sign assigned to azimuth value zero shall be +.
Left: L000-L180
Right: R000-R180

	<e>
	Nominal elevation directionangle in 
range:  (degrees):
Represented by two-digit number always including a sign (padded from the left with zeros if necessary). 
Positive values indicate positions above the horizontal plane. The sign assigned to elevation value zero 
shall be +.
Up: U00-U90
Down: D00-D90

	<n>
	Index: 0, 1, 2, …


Editor’s Note: There are various conventions for naming of channels in multi-channel configurations. These conventions are typically associated with tolerances of loudspeaker positions. The notation proposed here is more explicit using nominal directions.
[bookmark: _Toc96359503][bookmark: _Toc96360635]Audio track configurations
Input/output audio shall follow configurations as specified in Table 5. Ambisonics components follow the ACN ordering where  for real-valued spherical harmonics components of order  and degree , where . 
[bookmark: _Ref377994409]Table 5: Audio track configurations 
	Audio format
	Number of tracks
	Index
	Configuration 
(incl. ordering)
	Azimuth Range
	Elevation Range

	Mono
	1
	
	M
	-
	-

	Stereo/Binaural
	2
	
	L, R
	-
	-

	Multi-channel 5.1
	6
	1
	MCCH_U00A+030_L030E+00, MC_U00_R030, …, TBD
	+30
	0

	
	
	2
	CH_A-030_E+00
	-30
	0

	
	
	3
	CH_A+000_E+00
	0
	0

	
	
	4
	LFE
	-
	-

	
	
	5
	CH_A+110_E+00
	+100 … +120
	0 … +15

	
	
	6
	CH_A-110_E+00
	-100 … -120
	0 ... +15

	Multi-channel 7.1
	8
	1TBD
	CH_A+030_E+00
	+30 ... +45
	0

	
	
	2
	CH_A-030_E+00
	-30 … -45
	0

	
	
	3
	CH_A+000_E+00
	0
	0

	
	
	4
	LFE
	-
	-

	
	
	5
	CH_A+110_E+00
	+85 … +110
	0

	
	
	6
	CH_A-110_E+00
	-85 … -110
	0

	
	
	7
	CH_A+135_E+00
	+120 … +150
	0

	
	
	8
	CH_A-135_E+00
	-120 … -150
	0

	Multi-channel 5.1+4
	10
	1TBD
	CH_A+030_E+00
	+30
	0

	
	
	2
	CH_A-030_E+00
	-30
	0

	
	
	3
	CH_A+000_E+00
	0
	0

	
	
	4
	LFE
	-
	-

	
	
	5
	CH_A+110_E+00
	+100 … +120
	0 … +15

	
	
	6
	CH_A-110_E+00
	-100 … -120
	0 … +15

	
	
	7
	CH_A+030_E+35
	+30 … +45
	+30 … +55

	
	
	8
	CH_A-030_E+35
	-30 … -45
	+30 … +55

	
	
	9
	CH_A+110_E+35
	+100 … +135
	+30 … +55

	
	
	10
	CH_A-110_E+35
	-100 … -135
	+30 … +55

	Multi-channel 7.1+4
	12
	1TBD
	CH_A+030_E+00
	+30 … +45
	0

	
	
	2
	CH_A-030_E+00
	-30 … -45
	0

	
	
	3
	CH_A+000_E+00
	0
	0

	
	
	4
	LFE
	-
	-

	
	
	5
	CH_A+135_E+00
	+120 … +150
	0

	
	
	6
	CH_A-135_E+00
	-120 … -150
	0

	
	
	7
	CH_A+090_E+00
	+85 … +110
	0

	
	
	8
	CH_A-090_E+00
	-85 … -110
	0

	
	
	9
	CH_A+030_E+35
	+30 … +45
	+30 … +55

	
	
	10
	CH_A-030_E+35
	-30 … -45
	+30 … +55

	
	
	11
	CH_A+135_E+35
	+100 … +150
	+30 … +55

	
	
	12
	CH_A-135_E+35
	-100 … -150
	+30 … +55

	FOA
	4
	
	A_10, A_21, A_32, A_43
	-
	-

	HOA_*<AO*>
	
	
	A_01, A_12, …, A_<>
	-
	-

	[Mono objects]
	1, …, TBD
	
	O_01, …, O_<TBD>
	-
	-



* AO = Ambisonics order

