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1. Introduction

The metadata-assisted spatial audio (MASA) is currently under discussion as an audio format for the IVAS codec. A description for the MASA format was discussed in the SA4#98 Kista meeting [1]. In the SA4#101 Kochi meeting it was furthermore agreed, on the EVS SWG level, a definition on MASA spatial metadata [2] proposed by Nokia Corporation and Fraunhofer IIS.
The current input document presents a proposed update of the MASA format description metadata and the overall metadata structure. The source believes at least similar progress as seen in the Kochi meeting could be achieved w.r.t. the MASA metadata structure.

2. Discussion
This document proposes various updates to MASA format definitions.
In [3], Fraunhofer IIS proposed clarifications for the metadata structure and parameters. One proposal related to time-frequency resolution. It was felt that a simultaneous high time/frequency (TF) resolution per update interval should be supported. While this increases significantly the amount of raw unencoded metadata, it was felt also by the source that this is feasible and should still allow, e.g., for product differentiation. The update of the TF resolution is considered in this document and it is noted that this removes the need for the resolution allocation mechanism that was initially discussed for MASA in [1]. Specifically, the metadata fields ‘TF blocks’ and ‘TF divisor’ given in [1] are therefore removed. A metadata field for ‘Frequency resolution’ is added in the current proposal. Use of this field is TBD and can be based, e.g., discussion on [4] (submitted for this meeting). The main question to answer would be: is a single fixed TF resolution sufficient?
In [1], the source introduced a ‘Channel configuration’ metadata field for the MASA format. It is now in the current document renamed as ‘Channel audio format’ to better capture the intention (this information is intended to describe aspects relating to the type of the audio signals, or the capture microphone configuration, to aid the encoding/decoding).
The exact definition for the ‘Channel audio format’ will depend at least on the agreed number of the audio channels to be supported in the MASA format. The source has proposed use of at least 1-2 channels, and furthermore there has been discussion to support also 3-4 channels. It is the current understanding of the source that MASA with 1-4 channels has the widest support. Some definitions of the ‘Channel audio format’ values may also be based on (new or extended) use cases for the IVAS codec. The source invites further input on such use case descriptions and justification.

For number of simultaneous directions provided in the MASA metadata, it is proposed to limit to two directions. In part the need for even higher number of directions is covered by a higher TF resolution. On the other hand, this limitation allows to maintain the input metadata size at a reasonable level.

This discussion relates to metadata that may be referred to as ‘common metadata’. It describes the format and the metadata structure (e.g., the amount of metadata for the current frame based on the number of directions). Figures 1 and 2 present illustrations on how the ‘common metadata’ relates to the spatial metadata and how the number of directions further affects one frame of metadata.
In clause 3, the source provides its current view of the MASA format according to previous discussion. Table 1 provides an updated proposal for the common metadata, whereas Table 2 provides the spatial metadata according to agreement in [2]. Clause 3 can be used as an Annex of the IVAS-4 document [5].

3. Proposed edits for MASA common metadata and the metadata structure
Proposed edits to MASA format metadata structure are summarized here (based on the discussion in clause 2) as a new Annex A for IVAS-4:

Annex A: Metadata-assisted spatial audio (MASA) – metadata format definition

[The metadata-assisted spatial audio (MASA) format is defined by Tables 1 – TBD. Table 1 describes the MASA format common metadata parameters. Table 2 describe the MASA format spatial metadata parameters.]

Editor’s Note: Spatial audio format structure and common metadata requires some further definition. This includes definition of the Frequency resolution and Channel audio format metadata fields.

Table 1. MASA format common metadata parameters  
	Field 
	Bits 
	Description 

	Version 
	8 
	Incremental version number for the MASA metadata format.

Range of values: [1, 256] 

	[Frequency resolution] 
	[8] 
	[TBD]

	Number of directions 
	1 
	Number of directions in the metadata.

Each direction is associated with a set of direction dependent spatial metadata. 
Range of values: [1, 2] 

	Channel audio format
	8 
	Describes the type of channel audio input and aspects relating, e.g., to the capture configuration, for the audio signal(s) corresponding to the metadata. Coded as an index value to a lookup table. [TBD]

	(Reserved)
	(7)
	(Byte alignment.)


Table 2. MASA format 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.) 


4. Conclusion and Proposal
In this input document the source provided discussion on the MASA metadata structure and common metadata. It is proposed to add into IVAS-4 [5] Annex A describing the MASA audio format according to clause 3.

Furthermore, it is proposed to agree on the MASA format definition by adopting the support of 1-4 channels with spatial metadata using this format. When the number of channels is agreed, it is easier to define what is needed and practical to support for the ‘Channel audio format’ metadata field. Partly, this can be based on (new) use case discussions. Finally, it is proposed to add a reference the proposed Annex A. These changes in IVAS-4 main body appear 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, 1-4 channels and spatial metadata defined in Annex A.
[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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Figure 2. Illustration of the metadata structure with two directions
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