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**************** BEGINNING OF MODIFIED CLAUSE *****************
6.2 Audio Formats

[Ed Note: Placeholder for documenting existing formats and also capturing potential audio formats performance requirements]
6.2.1 Introduction
As discussed in clause 4.3 Audio Systems, VR audio systems require the delivery of a feeling of immersion in the virtual environment. Audio formats supporting VR need to render a spatial audio impression that corresponds to the virtual environment where the listener is immersed. Possible audio formats to deliver spatial audio include channel-based audio (CBA), object-based audio (OBA) and scene-based audio formats (SBA). A combination of those formats (e.g. scene-based audio augmented with objects) may also be of interest for certain use cases.
Table 1 describes the relevant audio formats for the use cases described in this document
[Editor’s Note]: Mark in the table which formats are recommended for which use case. Justification can be provided in the description of the use case.
	Clause
	Use case
	Audio Format

	
	
	SBA
	OBA
	CBA
	SBA+OBA
	SBA+CBA+OBA
	OBA+CBA
	CBA+SBA

	5.4
	Cinematic VR
	
	
	
	
	
	
	

	5.5
	Educational Applications
	
	
	
	
	
	
	

	5.6
	VR Calls
	
	
	
	
	
	
	

	5.7
	User Generated Content
	
	
	
	
	
	
	

	5.8
	HMD-based legacy content consumption
	
	
	
	
	
	
	


6.2.2 Data Exchange for Scene-Based Audio Formats
For a successful transmission and reception of Scene-Based audio content, the sending and receiving parties need to be aware of the format being used for the data exchange. In case of Ambisonics and Higher-Order Ambisonics, different possibilities exist for choices of Spherical Harmonics Component Ordering and Normalization.
Spherical Component Ordering Conventions 

[Editor’s note]: populate this section with a description for each format
· Furse-Malham higher-order format (FuMa) 
· [Editor’s note]: see http://www.york.ac.uk/inst/mustech/3d_audio/higher_order_ambisonics.pdf
· Single Index Designation (SID)
· [Editor’s note]: Jerome Daniel, Spatial Sound Encoding Including Near Field Effect: Introducing Distance Coding Filters and a Viable, New Ambisonic Format, 23rd AES Conference, Copenhagen 2003, p. 13
· Ambisonic Channel Number (ACN) (used in AmbiX)
· [Editor’s note]: Michael Chapman et al., A standard for interchange of Ambisonic signal sets, Ambisonics Symposium, Graz 2009
Spherical Component Ordering Conventions 

· maxN
· [Editor’s note]: see http://www.york.ac.uk/inst/mustech/3d_audio/higher_order_ambisonics.pdf
· SN3D (used in AmbiX)
· [Editor’s note]: see e.g. Christian Nachbar, Franz Zotter, Etienne Deleflie, and Alois Sontacchi: AmbiX - A Suggested Ambisonics Format Ambisonics Symposium 2011, Lexington (KY) 2011
· N3D

· 
· 

**************** END OF MODIFIED CLAUSE *****************

