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1 Introduction

The Work Item on Immersive Voice and Audio Services (IVAS_Codec) was approved at SA#77 (Sept. 2017) [1]. The current draft design constraints for IVAS (v0.0.4) are given in [2].

In the present document we address boxes on audio formats and rendering.

2 Proposal
The current design constraints do not clearly specify input/output formats and the allowed combinations between input and output formats.

We propose to spell out three separate boxes. As opposed to the original EVS design constraints, where the input/output sampling rates are decoupled, we proposed here not to fully decouple the input / audio formats. For example:

· If a content was provided in channel-based, one would not expect to get object-based at the output, however this would assume an audio scene analysis that may not fall in the scope of a codec activity. 

· If a content was provided in HOA for VR-like applications, it is important to keep HOA as an output format to enable scene manipulations (e.g. rotations) at the receiving side.
We do not propose to allow different channel configuration between the encoder and decoder/renderer (to avoid requiring downmixing, upmixing, or remapping). 

 In addition, we address several other aspects:

· Some specific conventions on FOA/HOA are also suggested.
· Extra rendering functionalities are proposed to make the IVAS codec more attractive
	Audio Input Formats


	The IVAS codec shall support the following input formats:

· Channel-based audio, including mono (1.0), stereo (2.0), surround (5.1 and 7.1), [surround + height (5.1+4 and 7.1+4), TBD]

· Scene-based audio, first-order (FOA) and up to [N]-order ambisonics. 

Note: ACN component ordering and SN3D normalization. Condon-Shortley phase compensation. Convention for FOA: X = front, Y= left.
· [Spatial audio, [N] channels and spatial metadata defined by [TBD].]

[Editor’s Note FFS: Spatial metadata definition for the spatial audio format will require further input.]
· Object-based audio, with support for at least [TBD] individual [mono] object streams. Each audio object shall be defined by [TBD metadata parameters].

In addition, the IVAS codec shall support combinations of the above, totalling to no more than [TBD] audio streams. 

[Note: It will be necessary to specify how capture/presentations could be achieved in mobile communications.]

	Audio Output Formats
	The IVAS codec (including the renderer) shall support:

- a "pass-trough mode" in which the output format structure is identical to the input format
Editor's note:  the handling of metadata for object-based audio in the "pass-though mode" is TBD
- a "rendering mode" which implements rendering over loudspeakers (e.g. using the same configurations as channel-based audio listed in the 'Audio Input Formats' or allowing more flexible configurations) and binaural rendering 

	Input/output format combinations
	The following input/ouput combinations are required:

- channel to channel (identical configuration, i.e. pass-though mode, or rendering mode) 

- object to object (pass-though mode) / channel (rendering mode)

- HOA to HOA  (pass-trough mode) / channel (rendering mode)

	Interface for binaural rendering
	The IVAS decoder/renderer shall provide an interface to provide [HRTF/BRIR] data for binaural rendering. The interface is [tbd].

[Note: There was some support for this interface to follow the SOFA SimpleFreeFieldHRIR convention - See AES69-2015].
The IVAS decoder/renderer shall provide an API to provide rotation angles and apply a rotation matrix when HOA is decoded/renderered.

	Channel Rendering
	The IVAS decoder/renderer shall provide an API to specify the channel configuration for channel rendering.


It may also be of interest to consider terminal complexity limitations in the rendering part, e.g. by limiting the maximum number of objects to be rendered. This aspect is left for discussion.
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