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4.3.4.2
Survey of existing spatial audio formats

ETSI TS 103 190

The Digital Audio Compression system defined in ETSI TS 103 190-2 also known as AC-4 [17], is an audio codec which enables the delivery of immersive experiences for a wide range of use cases including broadcast, OTT and Virtual Reality. AC-4 allows the flexible use of objects, channels and scene-based audio. It provides audio for rendering by additional renderers to different playback environments (e.g. binaural, headphones, speakers). For VR use cases AC-4 natively supports coding of audio to enable movement along 3 degrees of freedom, and as well 6 degrees of freedom when object audio is used.
6.2.4
Audio quality evaluation of object-based formats

6.2.4.1
Introduction 
Immersive audio experiences (3D audio) are an important element of next-generation audio entertainment systems.  This section describes the evaluation of object-based audio formats.

6.2.4.2
Test of the AC-4 object-based coding scheme
A test has been conducted to analyse the coding efficiency of object-based audio coding with AC-4 as defined in ETSI TS 103190-2 [17]. A report describing a test system, the content under test, and the results of the experiment has been published by means of the Audio Engineering Society Convention Paper #9587, “Immersive Audio Delivery Using Joint Object Coding”, presented at the 140th AES Convention 2016 June 4–7, Paris, France [18].
A 7.1.4 immersive speaker-based rendering system was chosen for evaluation of the object-based coding efficiency of the AC-4 system to avoid the challenges with subjective or objective assessment of HRTF rendering, as it splits up the very large and currently still unresolved field of ongoing and future research into smaller challenges, at this point enabling the assessment of the coding efficiency of the object based coding scheme. 
Note:
 AC-4 is designed for unidirectional media delivery and has not been evaluated in any other context, and is thus expected to be unsuitable for conversational applications.


9.2.3
Candidate Solutions

9.2.3.1
Summary

MPEG initiated work for media and presentation profiles called OMAF (Omnidirectional MediA Format) [35]. 
A candidate solution for the use case, addressing the recommended objective above is the “OMAF Baseline Viewport-Independent Presentation Profile”. This profile includes two media profiles:

· OMAF 3D Audio Baseline Media Profile
· Viewport-Independent baseline media profile
Spatial alignment and temporal synchronization is provided by the integration into the ISO BMFF file format and/or a DASH Media Presentation.

To address extended use cases, also the “HEVC viewport dependent baseline media profile” may be considered.

In the following, a summary of each of those media profiles referenced above is provided. For details, please refer to the expected LS from MPEG.
9.2.3.5
Audio Candidate Solutions

Beyond existing 3GPP codecs this report lists proposed audio codec candidate solutions, e.g. MPEG-H, ETSI TS 103 190-2 [17], that may be considered for the various VR use cases. Further potential solutions may be developed in corresponding work items. As far as these candidate solutions are not already part of OMAF and in case OMAF should be adopted for 3GPP VR solutions, their integration into a 3GPP VR Presentation to create immersive experiences, potentially reusing concepts defined in OMAF, are for further study. This should include aspects like media profile definition, temporal synchronization, spatial alignment, etc.
*** End of changes ***

�Text addressing the comments made during the discussion. Removed the text related to the test-setup, results and conclusion.


�Moved the limitation to unidirectional delivery up here, according to Holly’s suggestion.





