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1 Introduction

This contribution brings some test results showing that multimono EVS at too low bit rate may not be appropriate as a reference for IVAS coding of first-order ambisonics (FOA). We also discuss related testing issues.
2 Performance of multimono EVS

No renderer is defined for the case of multimono EVS coding of ambisonics. Here we simply reused the Google Resonance Audio renderer that was used for VRstream for the purpose of conducting a basic evaluation the performance of EVS mutimono coding for FOA.
We used 12 FOA audio items sampled at 48 kHz and converted to SWB input signals sampled at 32 kHz – these items can be classified as music and mixed content items and included various acoustic scenes (single source to multiple sources, synthetic and natural content). Six expert listeners participated in a MUSHRA test. The anchor conditions were low-pass filtered versions (3.5kHz and 7 kHz) and they are denoted ANCHOR3.5/7. Four bitrates were evaluated for EVS multimono: 4x[16.4, 24.4, 32, 48] and they are denoted MULTI16/24/32/48 (resp.). The hidden reference is denoted HREF.  Average scores are reported in Figure 1 with 95% confidence intervals.
[image: ]
Figure 1: MUSHRA tests results for EVS multimono coding of FOA.

[bookmark: _GoBack]These results indicate that the performance of multimono EVS for general audio may require a bit rate of at least 4x48 kbit/s to ensure a sufficiently high performance. We note that lower bit rates than 4x48 kbit/s provide a significantly lower average quality.

3 Proposals

We propose to define IVAS performance requirements for scene-based audio with the IVAS internal renderer. Performance requirements should specify that IVAS is operated with this internal renderer ; the renderer for reference conditions should be discussed before considering specific operation points.
The following potential reference codecs may be considered as alternatives to EVS multimono:
· OPUS multimono or OPUS ambisonic matrixing with stereo coupling (see https://tools.ietf.org/html/draft-ietf-codec-ambisonics-10)
· EVS or 3GPP stereo codecs with ambisonic matrixing (similar to OPUS channel mapping family 3 or FS_CODVRA investigations with e-AAC+)
· VRStream codecs

In S4-190110 it is proposed to use an FOA reference to define requirements for HOA. We do not support this approach and propose to use a reference with the same ambisonic order as the CuT.
For higher ambisonic orders (N>1) we also propose to include test cases where individual or personalized HRTFs are used. We consider that generic HRTFs would significantly limit test resolution.
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