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Introduction
In the course of the IVAS Selection Tests and thereafter, a few issues with the codec as submitted for the Selection Tests have been detected. The proponents have worked on correcting these issues. These corrections have been included in the submitted source code version [1] by means of C pre-processor macros, in order to be activated or deactivated separately. 

In order to reproduce the conditions of the IVAS Selection Tests in a bit-exact manner, the following C pre-processor macros have to be disabled in lib_com/options.h:
· NONBE_FIX_585_MASA_2TC_DTX_EXT
· NONBE_FIX_639_HQ_ACELP_TRANSITION
· NONBE_FIX_586_BPF_DFT_MEM
· NONBE_FIX_ISM_DTX_INFINITE_CNG_ON_TRAILING_SILENCE
· NONBE_FIX_698_SBA_MSAN

The source companies ask to include these corrections into the IVAS floating point C code version being adopted by 3GPP. The electronic attachment to 26.258 also contains pre-built executables for Windows: The set of executables named “_selection_BE.exe” has the NONBE-macros disabled and produces thus bit-exact output to the IVAS selection tests. 

The following section describes the issues in detail.
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Artifacts for Active – Inactive Transitions for MASA DTX (2 Transport Channels)
In the course of the Cross-Check Lab activities [2], noise bursts in inactive periods have been detected in the test P800-9 (MASA Noisy Speech), especially Condition 34:
[image: Ein Bild, das Screenshot, Farbigkeit, Multimedia-Software, Grafiksoftware enthält.

Automatisch generierte Beschreibung]

These artifacts have been identified as a wrong copy operation during MASA DTX operation for the MASA 2 transport channel case and EXT output mode which causes a potential discontinuity when entering and exiting inactive period. A correction of this is available under the C pre-processor macro 
NONBE_FIX_585_MASA_2TC_DTX_EXT. The correction affects bit-exactness for MASA DTX operation modes.

Artifacts due to wrong Sampling Rate for SWB TBE Excitation Memory
In the course of continued testing, bandwidth extension artifacts (clicks) for the HQ -> ACELP Core transitions have been identified. The cause of the artifacts was identified as a wrong sampling rate for the SWB TBE (Time Domain Bandwidth Extension) excitation memory. A correction of this is available under the C pre-processor macro NONBE_FIX_639_HQ_ACELP_TRANSITION. The correction affects bit-exactness for core-coder bitrates <= 32 kbit/s where HQ Core - ACELP switching happens at core sampling rate of 16 kHz. The observed subjective differences were very subtle for majority of items while the fix can improve the quality in rare cases.
 
An example spectrum where a noticeable impact of the fix was observed is shown in the figure below (red=input, blue=incorrect, yellow=fixed):

[image: ]

Artifacts for PLC and Bitrate Switching from Bass-Postfilter Memory
In the course of continued testing, artifacts and memory sanitizer errors were found during bitrate switching and frame-error loss. The cause of the artifacts was identified as an incorrect buffer update to the bass-postfiltering memory in case of HQ Core – ACELP transitions. A correction of this is available under the C pre-processor macro  NONBE_FIX_586_BPF_DFT_MEM. Besides fixing potentially severe artifacts for the case with both bitrate switching and frame loss, the correction also slightly affects bit-exactness for core-coder bitrates <= 32 kbit/s where ACELP – HQ Core is used. The observed differences are however rather small and in general considered inaudible (Public Collaboration test suite: max. PCM diff of 47 on a 16-bit PCM scale.


Artifacts for DTX CNG in Object Coding in Transitions to Silence
In the course of continued testing, artifacts were found for the ISM (object coding) operation modes under DTX operation for transitions from background noise to silence. For inactive portions, a background noise hangover was observed for certain objects in the bitstream, i.e. background noise was bleeding into silence portions. The cause of the problem was identified as a suboptimal handling of CNG background noise memory and dominant object selection. A correction proposed to limit the inserted background for any object to the background noise of the dominant object. This reduces the problem significantly. A correction of this is available under the C pre-processor macro  NONBE_FIX_ISM_DTX_INFINITE_CNG_ON_TRAILING_SILENCE. The correction affects bit-exactness for ISM DTX conditions. The observed differences are however rather small and in general considered inaudible (Public Collaboration test suite: max. PCM diff of 368 on a 16-bit PCM scale.

Uninitialized memory for SBA Bitrate Switching
In the course of continued testing, unintialized memory for SBA bitrate switching was detected:

MemorySanitizer: use-of-uninitialized-value
#0 0x8e18ed in ivas_spar_chk_zero_coefs reporoot/lib_dec/ivas_spar_md_dec.c:1016:22
#1 0x8d1040 in ivas_dec_mono_sba_handling reporoot/lib_dec/ivas_spar_md_dec.c:770:30
#2 0x8ca580 in ivas_spar_md_dec_process reporoot/lib_dec/ivas_spar_md_dec.c:867:5
#3 0x8a5db9 in ivas_spar_dec_MD reporoot/lib_dec/ivas_spar_decoder.c:808:9
#4 0x8a481d in ivas_spar_dec reporoot/lib_dec/ivas_spar_decoder.c:389:5
#5 0x6050a0 in ivas_dec reporoot/lib_dec/ivas_dec.c:409:28
#6 0x4fb1d1 in IVAS_DEC_GetSamples reporoot/lib_dec/lib_dec.c:856:24
#7 0x4eb772 in decodeG192 reporoot/apps/decoder.c:2085:24
#8 0x4d9c1a in main reporoot/apps/decoder.c:743:17
#9 0x7f3d92647082 in __libc_start_main /build/glibc-SzIz7B/glibc-2.31/csu/../csu/libc-start.c:308:16
#10 0x45657d in _start (reporoot/build-msan/IVAS_dec+0x45657d)

The implemented fix corrects the memory reset, which also has a minimal impact on non-bitrate switching operations (e.g. measured 1 LSB difference for a sample from test BS.1534-4a).

Conclusion
This document describes corrections to the IVAS source code relative to what has been used in the IVAS Selection Tests. 

In order to reproduce the conditions of the IVAS Selection Tests in a bitexact manner, the following C pre-processor macros have to be disabled in lib_com/options.h:
· NONBE_FIX_585_MASA_2TC_DTX_EXT
· NONBE_FIX_639_HQ_ACELP_TRANSITION
· NONBE_FIX_586_BPF_DFT_MEM
· NONBE_FIX_ISM_DTX_INFINITE_CNG_ON_TRAILING_SILENCE
· NONBE_FIX_698_SBA_MSAN

The source companies ask to include these corrections into the IVAS floating point C code version being adopted by 3GPP.
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