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1 [bookmark: _GoBack]Introduction

The present document is a continuation of S4-190431 (which was resubmitted as AHEVS-455). Noting that is may be premature to agree on any performance requirement until key design constraints get settled, we focus here on high-level principles for reference codecs, including the feedback received from the EVS SWG. 

2 Review of potential reference codecs

We can observe that the reference codecs are already captured in square brackets in IVAS-3 [1] as shown below:
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However, for codecs that do not support stereo or 3D audio, this does not specify how to use them to get references.

2.1 Reference codecs for stereo

We provide below a list of codecs that could be potentially used to set design constraints for stereo:
· Dual mono operation: AMR-WB, EVS, G.222.1 and G.722.1C, G.719, Opus
· M/S stereo coding: AMR-WB, EVS, G.722.1, G.722.1C, G.719 as well as G.722 App. V and G.711.1 App. IV
· Joint stereo coding: AMR-WB+, e-AAC+, G.722B, G.711.1F, Opus

Some aspects related to testing may be also discussed, for instance:
· Definition of SNR
· Definition of loudness
The associated processing tools may also be considered. Some aspects from [2] may be reused.

2.2 Reference codecs for binaural audio

The same reference codecs as listed in section 2.1 may be considered.

2.3 Reference codecs for ambisonics

We provide below a list of codecs that could be potentially used to set design constraints for stereo:
· Multi-mono coding: EVS, G.222.1 and G.722.1C, G.719
· Pre-matrixing with multi-mono or multi-stereo coding: Opus, HE-AAC extension in FS_CODVRA
· VRStream codecs depending on the availability of codec candidates: MPEG-H 3DA, MAEC, DTS-UHD, spAACe
We suggest clarifying also the associated renderer to be used if no internal renderer is available. One possibility would be to use a predetermined rendering matrix from HOA to a defined configuration for the loudspeaker case and a binaural renderer derived from the Common Informative Binaural Renderer (CIBR) used in VRStream, however modifications to CIBR would be required for instance to enable flexible HRTFs/BRIRs to be used.

2.4 Reference codecs for channel-based (other than stereo) and object-based audio

This part is not covered here as multichannel audio configurations are not clear yet and the object audio definition is missing.

3 Proposal

We propose to include update the list of reference codecs in [1].
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3. Reference Codecs
It is proposed to make use of the following legacy codecs for IVAS performance definition and evaluation.

Table 1. List of reference codecs

Legacy codecs

Low-delay codecs AMR-WB, EVS, [G.711, G.719, G.722, G.722.1C,]
[TBD]

Higher-delay codecs | [AMR-WB+, eAACplus, TBD]

[Editor's Note: It is anticipated that reference configurations (e.g. dual-mono) incorporating these codecs will
be defined.]
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3. Reference Codecs 

It is proposed to make use of the following legacy codecs for IVAS performance definition and evaluation.  

Table 1. List of reference codecs 

  Legacy codecs 

Low-delay codecs  AMR-WB, EVS, [G.711, G.719, G.722, G.722.1C,] 

[TBD] 

Higher-delay codecs  [AMR-WB+, eAACplus, TBD] 

 

[Editor’s Note: It is anticipated that reference configurations (e.g. dual-mono) incorporating these codecs will 

be defined.] 

 

4. Features 

Some of the key codec capabilities considered in developing the IVAS codec performance requirements are 

listed below. 

Table 2. Capabilities of the IVAS codec 
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