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1.
Introduction
This contribution outlines the proposed OMAF 3D Audio Baseline Profile for VRStream and is a companion document to [1] and [2], which are the pCRs for 26.118 and 26.918, respectively.
The OMAF 3D Audio Baseline Profile is based on the MPEG-H Audio standard, and more precisely on the MPEG-H 3D Audio Low Complexity Profile which is widely adopted by other standardisation bodies for broadcast and streaming applications, such as ATSC, DVB, HbbTV and CTA WAVE.  During the development of the ISO/IEC 23090-2: MPEG-I Omnidirectional media format (OMAF), the MPEG-H 3D Audio Low Complexity Profile was identified as the audio solution for fulfilling all requirements for 3DoF (and 3DoF+) and adopted as the MPEG OMAF 3D Audio Baseline Profile. 
The VR Industry Forum (VR-IF) has also included the OMAF 3D Audio Baseline Profile into the VR-IF Guidelines as the "3D Audio Baseline Profile". 
2.
Compliance to Required Submission Information
The OMAF 3D Audio Baseline Profile fulfils all requirements that are outlined in [3 – VRStream-2].
2.1
Codec and Reference Renderer Descriptions
All of the Specified VRStream Audio codec profiles will have a published Codec and Reference Renderer Description in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following Codec and Reference Renderer Descriptions:

	VRStream Submission Requirement
	OMAF 3D Audio Baseline Profile

	Definition/specification of the bitstream, decoding and reference rendering process – as reference or by a full text documentation
	Fulfilled
All definitions and specifications are provided in [1], section 6.2.1 either by full text or by references to MPEG standard documents.

	Constraints applicable for streaming, file storage and configurations changes
	Fulfilled
All applicable constraints and references are specified in [1], section 6.3.1. 

	Constraints (if any) on the number and configuration of encoded audio input channels that can be supported at the decoder
	Fulfilled
All applicable constraints and references are specified in [1], section 6.2.1.2.1.

	Constraints (if any) on the number and configuration of output loudspeaker channels that can be supported by the renderer.
	Fulfilled
All applicable constraints and references are specified in [1], section 6.2.1.2.1.

	Reference Renderer motion to sound latency
	Fulfilled
The latency of the reference binaural renderer is reported in [1].

	Complexity of Decoder and Renderer
	Fulfilled
Complexity values for decoder and renderer provided in [1] and [4].

	If applicable, default set of HRTF used for binaural rendering
	Not applicable. 


2.2 Interfaces

All Specified VRStream Audio codec profiles will have published Interface Descriptions in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following Interface descriptions:

	VRStream Submission Requirement
	OMAF 3D Audio Baseline Profile

	Interfaces for file storage and streaming
	Fulfilled
All applicable constraints and references are specified in [1], section 6.3.1.

	Interfaces for audio output to binaural headphones and loudspeakers
	Fulfilled
MPEG-H Audio specifies rendering to predefined loudspeaker setups as well as rendering to arbitrary setups and the corresponding interface for local loudspeaker setup and rendering is specified in [1], section 6.2.1.4.
Interfaces for audio output to binaural headphones is specified in [1], section 6.2.1.4.

	Interfaces for head tracking
	Fulfilled
The interfaces for head tracking are specified in [1], section 6.2.1.4.

	External Renderer API
	Fulfilled
The interface to connect external non-MPEG-H 3DA renderers is defined in [1], section 6.2.1.4.

	API to specify an external set of HRTFs used for binaural rendering
	Fulfilled
The interface to specify external HRTFs is defined in [1], section 6.2.1.4.


2.3 Signalling
All Specified VRStream Audio codec profiles will have a published Signalling Description in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following signalling for Packet Switched Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS):
	VRStream Submission Requirement
	OMAF 3D Audio Baseline Profile

	Signalling for file-based download delivery
	Fulfilled
The signaling is specified in [1], section 6.3.1.

	Signalling for DASH delivery
	Fulfilled
The signaling is specified in [1] , section 6.3.1.


2.4 Audio Quality Characterization Test Results

All Specified VRStream Audio codec profiles will have published Audio Quality Characterization Test Results in TS 26.118. All VRStream Audio Profile Proponents shall conduct the following Audio Quality Characterization Tests and provide documentation of the results:

	VRStream Submission Requirement
	OMAF 3D Audio Baseline Profile

	Codec Quality Characterization Tests

Test 1

· According to 3GPP TS 26.259 Clause 5

· Using Reference Renderer for Reference and Degraded conditions

· Over loudspeakers

· Based on ITU-R BS.1534-3 (MUSHRA)

· Evaluates Basic Audio Quality

	Fulfilled
Listening test results are provided in the characterization test report [2].

	Codec Quality Characterization Tests

Test 2 - Optional

· According to 3GPP TS 26.259 Clause [TBD]

· Using Common Informative Binaural Renderer for Reference and Degraded conditions

· Over headphones

· Based on ITU-R BS.1534-3 (MUSHRA)

Evaluates Basic Audio Quality
	Fulfilled
Listening test results are provided in the characterization test report [2].

	Reference Binaural Renderer Quality Characterization Test (Rendering Test)

Test 3

· According to 3GPP TS 26.259 Clause 6

· Characterize media profile performance with Reference Renderer and optionally but strongly recommended media profile performance with Common Informative Binaural Renderer
· Over headphones with head tracking

· Evaluates the following attributes:

· Spatial Quality

· Artefacts

· Timbre Quality

Overall Quality
	Fulfilled
Listening test results are provided in the characterization test report [2].

	Proponents shall provide at least one set of subjective test results for their proposed VRStream Audio Profile.
	Fulfilled
Listening test results are provided in the characterization test report [2].

	Proponents shall provide a description of how they generated the bitstreams for the Test Materials.
	Fulfilled
Description is included in the characterization test report [2].


3.
Summary
The source proposes the OMAF 3D Audio Baseline Profile for VRStream. All VRStream submission requirements are fulfilled.
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