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1. Introduction

At the EVS SWG teleconference #59 the source proposed to clarify the IVAS codec support for diegetic and non-diegetic content [1]. In addition, the source proposed an encoder requirement for control of binauralization for regular stereo content [2]. In the corresponding discussions there were comments about the formulation of such requirements. There was a preference to keep the current terms of diegetic audio and just clarify the meaning of them. Further it was requested to not exclude dynamic selection of the content type (diegetic/non-diegetic) for an audio stream. The source is here adapting the proposal considering the comments received.
2. Proposal
The ability to render diegetic and non-diegetic audio streams as desired depends naturally on the availability of head-tracking data at the decoder/renderer. Without head-tracking data, the audio will inevitably be rendered fixed in relation to the playback system. This will in the case of headphone listening be perceived as non-diegetic (head-locked) audio while for rendering in fixed loudspeakers it will be perceived as diegetic (head-tracked) audio.
Although there may be a desire to control the rendering being diegetic or non-diegetic at content production or at the encoder, there can also be a value in letting the rendering be controlled at the receiving end, e.g. letting the listener lock the audio scene in relation to his/her head whenever desired. It is therefore suggested that there should still be an option to not specify the diegetic/non-diegetic parameter for an audio stream to let the decoder/renderer freely control the rendering in this case. It is expected that the desired behaviour of IVAS rendering of diegetic/non-diegetic audio streams can be captured by specification of relevant test cases and it is therefore not deemed necessary to capture this as a design constraint.
It is further noted that an explicit signalling/specification of stereo binauralization makes some difference compared to joint signalling of binauralization and diegetic/non-diegetic audio, but the simplification of having one common parameter could also be valuable. It is therefore proposed to only require support for diegetic and non-diegetic audio. Diegetic content would then typically be binauralized for binaural presentation while non-diegetic content would be directly dichotically presented, independent of head-tracking capabilities.
In addition, regarding the unclarity whether the associated panning gain for one-channel non-diegetic audio would be specified at the encoder or decoder side, it can be be assumed the panning gain is provided at the decoder/renderer given the context of direct headphone presentation. The proposal is therefore to clarify this.
In line with this, it is proposed that the support for diegetic and non-diegetic audio streams is spelled out. The dynamics of controlling this parameter may be discussed further, but a draft requirement could be switching at every frame, i.e. at a rate of 50 Hz. It is proposed to update IVAS-4 [3] as follows, where definitions of diegetic and non-diegetic audio are included to avoid ambiguity. 
	Sampling Frequency and Audio Bandwidth
	The encoder shall support 16, 32, and 48 kHz sampling rates in all operation modes. 

The decoder shall support 16, 32, and 48 kHz sampling rates in all operation modes. 

Note: Functions that are necessary for achieving the arbitrary selection of encoder / decoder input / output sampling rate are envisioned to be a part of the IVAS candidate.

The encoder shall support input signals with different input signal bandwidth (NB, WB, SWB, and FB) with frequency masks as defined for EVS.

The encoder and decoder shall support 8kHz sampling when EVS bit-exact operation is used (See Backward Interoperability)

	Diegetic and Non-diegetic audio
	The IVAS codec shall support diegetic and non-diegetic input audio streams. [Switching of audio stream type (unspecified/diegetic/non-diegetic) shall be supported at a rate of at least [50 Hz] in error-free conditions.] 

	…


	

	Direct headphone presentation
	The IVAS codec shall support direct headphone presentation for one-channel non-diegetic audio streams (with application of associated panning gain provided at the decoder/renderer) and two-channel (stereo or binaural) non-diegetic audio streams.



	...
	


[Definitions]

Binaural audio: Binaural audio is defined as a two-channel spatial representation of a soundfield as typically captured at the entrance of the ear canals and intended for direct presentation to the left and right ears over headphones. In terms of spatial representation, binaural audio may be natural (truly recorded with microphones) or artificial (e.g. using HRTFs). No additional spatialization (e.g. by an additional HRTF/BRIR convolution) should be carried out before direct presentation over headphones.
Diegetic audio: The audio stream is intended to be rendered such that the spatial audio is perceived to be fixed in relation to the listening environment.
Non-diegetic audio: The audio stream is intended to be rendered such that the spatial audio is perceived to be fixed in relation to the listener’s head.
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