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1.
Introduction 

The reports of the Audio-Adhoc verification task meeting showed an issue with the enhanced aacPlus decoder on (non) bit-exactness behaviour between the executable delivered for the listening test and the current status of the code. 
For 3 out of 188 cases the bit-exactness was not ensured any more. Those cases are all related to cases with frame errors. The cause of the difference lies in a bugfix that was introduced in the decoder while instrumenting the code, the bugfix however only appears in very rare case and this is the non-bitexact behaviour was not detected with CT testvectors. 
This document describes the new bit exactness verification conducted with the “corrected” code. 

2.
Code modification

The source code change is only present in one single source code file (ps_bitdec.c) and differs in 7 lines of code. These changes only impact the decoding procedure. In order to conduct the bitexactness verification, the following procedure was applied:

· A meeting with Andreas Ehret from Coding Technologies and Hervé Taddei from Siemens was scheduled on the 5th of August 2004 in Munich.

· The source code with the "bugfix causing the non-bitexact behaviour" as used within the complexity verification group was used as a starting point and identified by the MD-5 checksum 3GPP_enhanced_aacPlus_src_310504.zip:

b4513e0732fe463de69841f33afd332a

which is in accordance with the number provided in document AHAUC-024.
· On top of this source code the attached change is introduced. A line by line comparison of the source code was done jointly. 
· The modified source code together with a new README was zipped again, and a new MD-5 checksum has been calculated based on the zip file named 3GPP_enhanced_aacPlus_src_050804.zip:

52d62883891320156c87e61723afd682
· Also, the source code was jointly compiled, the executables were zipped and a checksum was calculated for the zip file named 3GPP_enhanced_aacPlus_verification_050804.zip:

f4oa5c4o2b7cf86f69c4a54d71fa26b2
· Siemens reran their verification tests and check for bit-exactness. 
· The instrumented code has been run to verify that there is no effect on the complexity. 2 decoder executables were delivered, one based on the old code and the other one based on the new code, in order to verify the impact on the complexity. The only difference with the previous packages is that the instrumentation was activated. The complexity results for the 3 files are the same:
ct_lab3_lis8_HBR-3-1a

	Old version
	Corrected version

	Total Ops #0: 2936775514

Total Program ROM usage: 7833  (word)

Number of Frames: 3269 

Average Ops/frame: 898371.19   Max Ops/frame: 952827

Maximum frame WMOPS: 22.331919
Average frame WMOPS: 21.055609
	Total Ops #0: 2936800623

Total Program ROM usage: 7851  (word)

Number of Frames: 3269 

Average Ops/frame: 898378.88 Max Ops/frame: 952835

Maximum frame WMOPS: 22.332106
Average frame WMOPS: 21.055789


ct_lab3_lis8_HBR-3-3a
	Old version
	Corrected version

	Total Ops #0: 2935907157

Total Program ROM usage: 7929 (word)

Number of Frames: 3269 

Average Ops/frame: 898105.56   Max Ops/frame: 953037

Maximum frame WMOPS: 22.336841

Average frame WMOPS: 21.049383
	Total Ops #0: 2935931822

Total Program ROM usage: 7947  (word)

Number of Frames: 3269 

Average Ops/frame: 898113.13 Max Ops/frame: 953045

Maximum frame WMOPS: 22.337028

Average frame WMOPS: 21.049560


ct_lab6_lis11_HBR-3-3a
	Old Version
	Corrected Version

	Total Ops #0: 2936528920

Total Program ROM usage: 7940 (word)

Number of Frames: 3269 

Average Ops/frame: 898295.75 Max Ops/frame: 952827

Maximum frame WMOPS: 22.331919
Average frame WMOPS: 21.053841
	Total Ops #0: 2936553341

Total Program ROM usage: 7958 (word)

Number of Frames: 3269 

Average Ops/frame: 898303.19   Max Ops/frame: 952835

Maximum frame WMOPS: 22.332106
Average frame WMOPS: 21.054015


The impact on the complexity and on the ROM look marginal.

3.
Conclusion

The bit exactness verification is now completed for the enhanced AAC+ codec.

The result of this activity is provided to SA-4 for approval at the SA4#32 meeting.
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