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[bookmark: _Toc95198084]Introduction
At the SA4#120-e meeting, the IVAS-4 document [1] was updated by, among others, addition of provisioning of HRIR / BRIR filter sets and the default sets thereof to the “Control Data For Binaural Audio Rendering” section. Based on the discussion during the meeting an editor’s note was added, inviting inputs of modelling combined direct/early-reflections/late-reverb binauralization.
In another contribution [2] it is proposed to extend the “Control Data For Binaural Audio Rendering” section of the Design Constraints with reverberation parameters. This contribution provides a proposed list of reverb parameters to be provided in Annex B.3 of the IVAS-4 document.
Proposal
It is proposed to add section B.3 Reverb parameters as follows.
Reverb parameters
Description
The reverb parameters are provided as early reflection parameters and late reverb parameters. For both, certain parameters are provided in frequency bands. These frequency bands are provided as follows:
	Parameter
	Description
	Comments

	Frequency array
	Center frequencies for reverb characteristics [Hz]
	An array of N elements, e.g. N can be 31 for 1/3 octave bands in 20÷20k Hz range, N can be 11 for octave bands, etc.



The early reflection parameters are defined as follows:
	Parameter
	Description
	Comments

	Room dimensions
	Physical room dimensions
	Array of 3 elements (width × length × height)

	Walls absorption
	Absorption coefficients for walls
	Array of N elements, where N is the number of frequency bands

	Floor absorption
	Absorption coefficients for floor
	Array of N elements, where N is the number of frequency bands

	Ceiling absorption
	Absorption coefficients for ceiling
	Array of N elements, where N is the number of frequency bands

	Clarity
	Ratio of direct sound + Early reflections portion to Late Reverb
	Single float or scalar parameter. Based on Clarity Index (C50). Can be implemented as an envelope shaper - where 0.0 equals to no change in the ratio of the parts - or as a sort of “dry/wet” mix control knob to control early/late parts separately. Useful for signal intelligibility adjustments (e.g., speech) while maintaining a sense or room sound and size.



The late reverb parameters are provided in the following format:
	Parameter
	Description
	Comments

	RT60
	Reverberation time for 60 dB decay [s]
	Array of N elements with RT60 for each frequency band.

	DSR
	Diffuse to Source energy Ratio
	Array of N elements. Describes the relationship between the diffused acoustic energy measured from the onset of the late reverberation (input pre-delay) to the acoustic energy emitted into the room by the source. This representation is independent of the distance between the listener and the source.

	Acoustic
pre-delay
	A delay between the emission of sound at the source and the onset of late reverberation [s], as used for the rendering of late reverberation.
	Scalar, single value for all the frequency bands. Longer pre-delay allows for combining BRIRs for early reflections with artificial reverberation. Shorter pre-delay allows for saving on complexity for BRIR processing.

	Input
pre-delay
	A delay between sound emission at the source and from where diffuse energy for DSR is computed [s]
	Scalar, single value for all the frequency bands. Should be in the diffuse part of the room response. 
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