TSG SA4#101 meeting	Tdoc S4-181376
19-23 November 2018, Busan, Korea


Source:	Orange
Title:	On IVAS input-output formats
Document for:	Agreement
Agenda Item:	7.5


1 Introduction

This contribution proposed updates to IVAS-4 v0.0.6 (S4-181218). It clarifies some proposals from S4-180823 on the support of binaural audio and direct headphone presentation.

2 Overview of proposed updates

The audio formats in the current IVAS design constraints are ambiguous as it is not clear what are input and output formats. Following S4-180823 we propose to spell out existing audio formats as input formats. Moreover, we repeat the proposal to have 2 types of output formats:
· Rendering to loudspeakers or headphone: this ‘rendering’ mode can be seen as limited to a subset of audio formats (compared with input formats we keep only channel-based audio and binaural).
· Decoding without rendering: In the present document we propose to focus this ‘pass-through’ mode on scene-based audio. This is in particular interesting in use cases where immersive capture devices are used for communication and audio is transported as FOA/HOA for further processing done remotely, e.g. audio mixing in B-format/PCM domain or source separation in a media server.

We also clarify the interface for direct headphone presentation when rendering over headphones. One use case targeted by IVAS is spatial audio conferencing. In this context, a user connected to a conference server may receive an audio scene including other participants in a virtual room ; an announcement (e.g. a message about the scheduled end of call in 10 mn) may be added by the conference server. In this case the received audio signal may contain both diegetic and non-diegetic signals (see TR 26.918 for the related definitions of ‘diegetic’ and ‘non-diegetic’).
[bookmark: _GoBack]Non-diegetic signals are meant to be directly presented over headphones. These signals may be considered as stereo for the sake of simplicity, however if the useful signal (e.g.  a pre-recorded announcement) is intrinsically mono it does not make much sense sending this signal as stereo, and in this case it is important to indicate how this mono signal has to be played over headphones. This can be done for instance by adding an indication of a panning gain.

3 Detailed proposal


	Input aAudio 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]
· Binaural audio
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Scene-based audio, first-order (FOA) and up to [N]-order ambisonics. 
Note: ACN component ordering and SN3D normalization.
· [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.]

	Output formats (with rendering)
	The IVAS codec shall support the following output 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].
When rendering channel-based audio with more than 2 channels, the IVAS codec shall support flexible loudspeaker locations.
· Binaural audio (See also box ‘Interface for binaural rendering’)

	Output formats (without rendering)
	The IVAS codec shall support the following output format when the input is scene-based audio:
· Scene-based audio, first-order (FOA) and up to [N]-order ambisonics. 
Note: ACN component ordering and SN3D normalization.
Editor’s note: Binaural audio with direct headphone presentation may also be seen as an output format without rendering, however it is already covered in the previous box. It is not listed in this box.

	Interface for binaural rendering over headphones
	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 [TBD scene displacement data].
The IVAS decoder/render shall support an interface to identify diegetic and non-diegetic signals prior to rendering over headphones.
[The IVAS decoder/renderer shall support direct headphone presentation  for non-diegetic signals, with an interface format indicating if the decoded non-diegetic signal has one channel (with an associated panning gain) or two channels (stereo or binaural).]
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