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Introduction
The sources discovered a bug in how the 3GPP EVS reference code is handling the SID_First in the EVS_WBIO mode. The problem occurs when an AMR_WB bitstream is decoded with an EVS_WBIO decoder. In this case the SID_First Flag may be handled incorrectly, leading to audio artefacts. Figure 1 shows the spectrogram of a decoded signal in this case. The audio waveform is also attached to this contribution. As it can be seen in the figure, the effect of the bug varies, but in the worst-case scenario it creates a loud artefact during the following SID period (around 6s, highlighted by the green box).
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Figure 1: waveform (top) and spectrogram (bottom) of an AMR_WB bitstream decoded using EVS_WBIO.
Bug Description
After code analysis the sources traced the problem to the handling of the AMR_WB bitstream in the function read_indices_from_djb_fx(). It appears that this function doesn’t handle the MIME AMR_WB format. In the case that the MIME format is used, the length of SID_First will be different from 0 (see Figure 2); this non zero length is correctly taken into account in the read_mime_indices() function (line 1751 to 1767):
[image: ]
However such a check is not done in the read_indices_from_djb_fx() function at line 2335:
[image: ]
The issue is seen in both fixed-point [1] and floating-point code [2]. The sources haven’t checked if this issue occurs in the Alternative fixed-point implementation [3].
RTP Bit-stream handling in the reference code
The issue cannot be reproduced easily with the 3GPP code, as the reference code cannot handle compact RTP bitstreams. As described in Appendix A.2.1.2.2 of 26.445 [4]: "no Compact frame format EVS AMR-WB IO SID frame is defined, and for such frames Header-Full format with CMR byte shall be used.” Thus, any RTP implementation must use a combination of Compact and Header-Full formats to respect the Default Format Handling Mode, specifically for AMRWB-IO cases. However, the reference code does not implement this recommendation, and instead uses only a non-standard Compact mode.
In the reference code there are several functions to handle different payload formats (G.192, MIME), and the code behaviour is not aligned between these functions. Figure 2 shows the different paths in the code to handle the AMR_WBIO SID-first. The branch with the bug, as explained in Clause 2, cannot be exercised with the current code.

[image: ]
Figure 2: Diagram summarizing the various branches dealing with the EVS_WBIO in the current reference code.
It would be beneficial if the reference code were to be improved to handle the compact RTP bitstream format.
Proposal
The sources kindly request EVS group to consider the following changes to the code:
· Align the function read_indices_from_djb_fx() to handle the AMR_WBIO case, similarly to read_indices_mime(), as explained in Clause 2
· Improve the compact header handling in the reference code, as explained in Clause 3
Reference
[1] 3GPP TS 26.442 “Codec for Enhanced Voice Services (EVS); ANSI C code (fixed-point)”
[2] 3GPP TS 26.443 “Codec for Enhanced Voice Services (EVS); ANSI C code (floating-point)”
[3] 3GPP TS 26.452 “Codec for Enhanced Voice Services (EVS); ANSI C code; Alternative fixed-point using updated basic operators”
[4] 3GPP TS 26.445 “Codec for Enhanced Voice Services (EVS); Detailed algorithmic description”
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