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1. Introduction

The support of a spatial audio format by means of N channels + spatial metadata (typically also referred to as MASA or Metadata-Assisted Spatial Audio) is being considered for the IVAS codec [1]. In [2], Fraunhofer IIS proposed clarifications for the metadata structure and parameters particularly related to time-frequency resolution and a newly proposed diffuseness parameter.
In this input document, the inclusion of the diffuseness property parameter is addressed. This is achieved by adding a diffuse-to-total energy ratio parameter while maintaining the surround coherence property parameter [3] that considers the coherence of the non-directional energy. In addition, it is proposed to include also a remainder-to-total energy ratio parameter to fully capture the sound field power in the parametric representation. 
2. Updated spatial metadata parameter set proposal
In [3], the ‘surround coherence’ parameter is described as “coherence of the non-directional sound over the surrounding directions”. Thus, this adds a property related to the non-directional part of the sound field that is not covered by the ‘diffuseness’. On the other hand, it is correctly noted in [2] that a full representation of the sound field power should also describe the remainder energy that may mainly relate to microphone noise. While it may not be necessary to transmit all this data to the decoding and rendering, all the energy ratio parameters can be obtained in the capture analysis and they may thus provide useful information. It can be assumed that a reduced set of energy ratios can then be used in transmission according to codec designer choice to meet the corresponding codec performance requirements. 
It is therefore proposed to update the set of spatial metadata parameters as given in Table 1. The update adds two new parameters, and for the sake of clarity, the naming of a subset of related parameters is updated as “xxx-to-total energy ratio” to indicate they all relate to one common total energy. Specifically, the sum of direct-to-total energy ratios (one per direction), diffuse-to-total energy ratio, and remainder-to-total energy ratio must be exactly 1. 
Table 1. Updated spatial metadata parameters  
	Field 
	Bits 
	Description 

	Direction index 
	16 
	Direction of arrival of the sound at a time-frequency parameter interval. Spherical representation at about 1-degree accuracy. 
Range of values: “covers all directions at about 1° accuracy” 

	Direct-to-total energy ratio 
	8 
	Energy ratio for the direction index (i.e., time-frequency subframe). 
Calculated as energy in direction / total energy. 
Range of values: [0.0, 1.0] 

	Spread coherence 
	8 
	Spread of energy for the direction index (i.e., time-frequency subframe). 
Defines the direction to be reproduced as a point source or coherently around the direction. 
Range of values: [0.0, 1.0] 

	Diffuse-to-total energy ratio
	8 
	Energy ratio of non-directional sound over surrounding directions. 
Calculated as energy of non-directional sound / total energy. 
Range of values: [0.0, 1.0] 
(Parameter is independent of number of directions provided.) 

	Surround coherence
	8 
	Coherence of the non-directional sound over the surrounding directions. 
Range of values: [0.0, 1.0] 
(Parameter is independent of number of directions provided.) 

	Remainder-to-total energy ratio
	8 
	Energy ratio of the remainder (such as microphone noise) sound energy to fulfil requirement that sum of energy ratios is 1. 
Calculated as energy of remainder sound / total energy. 
Range of values: [0.0, 1.0] 
(Parameter is independent of number of directions provided.) 

	Distance 
	8 
	Distance of the sound originating from the direction index (i.e., time-frequency subframes) in meters on a logarithmic scale. 
Range of values: for example, 0 to 100 m. 
(Feature intended mainly for future extensions, e.g., 6DoF audio.) 


3. Conclusion
In this input document the inclusion of the diffuseness property of the sound scene is addressed.

The source proposes to adopt this updated set of spatial metadata parameters (Table 1) as the baseline set for the MASA format. It is also reiterated the proposal to update the IVAS-4 document to address the MASA format. The proposed change is as follows:
	Audio 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.

· [Spatial audio, 1, 2, [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.]
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