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1 Introduction

In the work item on "EVS Float Conformance for Non Bit-Exact" (EVS_FCNBE) defined in S4-181225[1] the objectives of the WID are: 

· Refinement of the conformance criteria proposed in TR 26.843, based on the latest reference code. The conformance process and criteria should be tight enough to avoid interoperability issues 

· Tools and conformance test vector availability to perform conformance tests

· Further verification of the loudness tool 
· Additional testing including validation that more general code changes are properly detected

· Definition of a mandatory conformance process for the usage of TS 26.443 using the tools developed in the study item FS_EVS_FCNBE, conformance criteria and conformance test vectors
This contribution provides an update on some of these objectives and draft text for the conformance process for Non bit-exact floating-point implementation presented in S4-190404.

2. Tools and Methods

In the Technical Report 28.843 [2] the following 3 tests are proposed for the conformance:
-
Decoder test based on Signal metrics described in Clause 5.2 comparing the CUT decoder implementation with TS 26.443 decoder.

-
Encoder test (possibly based on Loudness metrics described in Clause 5.3.3) comparing CUT encoder implementation with TS 26.443 encoder.

-
MOS-LQO verification based on POLQA described in Clause 5.3.2 comparing CUT implementation with TS 26.442 implementation.

With the proposal agreed in [5], the encoder test is nearly fully defined. For each encoder test sequences, an LD reference profile ([image: image2.png]LD,



).for each frame is provided. 
For each frame n, the LD should be below a threshold [image: image4.png]Thyrp



 based on a reference value LDref plus some headroom. The headroom could be defined as a fixed threshold (for example 1):
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Then for each file a MLD could be defined as

[image: image7.png]MLD = min(Thy,p[n] — Ny -+[n])




The test file will be considered equivalent to the reference file if the MLD is positive or equal to 0, i.e. the Loudness Difference doesn’t exceed the threshold for all the frames.
The executable and scripts to run the tests should be attach in T.S 26.444 zip with the test sequences. Annex X of TS 26.444 should provide more detail on the tests. In the case of discrepancy between the procedure described in Annex X and the scripts provided in the zip, the scripts provided prevails.
The scripts are available on a svn directory for 3GPP members interested in running tests.

3. Test Sequences
The decoder and encoder tests use the test sequences defined in 26.444.
For the MOS-LQO verification, it is proposed to use the audio samples from ITU-T P.501 Annex B & C, to conform to ITU P.863 guidelines. 

The full-band items from Annex C were taken to fill up the 30 items. Since the Dutch items re only available in SWB, the originals from Annex B3.2 (Dutch) have been used instead. Note that these items have speech content only up to 14kHz, the Dutch Annex B items are however  preferred over the Dutch SWB items in Annex C, as those have been filtered once more.

The 30 items used are listed below, with the folder and name of the relevant Annex of ITU-T P.501:

  an1f1s1 => AnnexC//P501_C_chinese_f1_FB_48k.wav

  an1f1s2 => AnnexC//P501_C_chinese_f2_FB_48k.wav

  an1f1s3 => Speech and Noise Signals Clause B/Dutch_FB_clause_B.3.2//female 1.wav

  an1f1s4 => Speech and Noise Signals Clause B/Dutch_FB_clause_B.3.2//female 2.wav

  an1f1s5 => AnnexC//P501_C_english_f1_FB_48k.wav

  an1f2s1 => AnnexC//P501_C_english_f2_FB_48k.wav

  an1f2s2 => AnnexC//P501_C_finnish_f1_FB_48k.wav

  an1f2s3 => AnnexC//P501_C_finnish_f2_FB_48k.wav

  an1f2s4 => AnnexC//P501_C_french_f1_FB_48k.wav

  an1f2s5 => AnnexC//P501_C_french_f2_FB_48k.wav

  an1f3s1 => AnnexC//P501_C_german_f1_FB_48k.wav

  an1f3s2 => AnnexC//P501_C_german_f2_FB_48k.wav

  an1f3s3 => AnnexC//P501_C_italian_f1_FB_48k.wav

  an1f3s4 => AnnexC//P501_C_italian_f2_FB_48k.wav

  an1f3s5 => AnnexC//P501_C_japanese_f1_FB_48k.wav

  an1m1s1 => AnnexC//P501_C_chinese_m1_FB_48k.wav

  an1m1s2 => AnnexC//P501_C_chinese_m2_FB_48k.wav

  an1m1s3 => Speech and Noise Signals Clause B/Dutch_FB_clause_B.3.2//male 1.wav

  an1m1s4 => Speech and Noise Signals Clause B/Dutch_FB_clause_B.3.2//male 2.wav

  an1m1s5 => AnnexC//P501_C_english_m1_FB_48k.wav

  an1m2s1 => AnnexC//P501_C_english_m2_FB_48k.wav

  an1m2s2 => AnnexC//P501_C_finnish_m1_FB_48k.wav

  an1m2s3 => AnnexC//P501_C_finnish_m2_FB_48k.wav

  an1m2s4 => AnnexC//P501_C_french_m1_FB_48k.wav

  an1m2s5 => AnnexC//P501_C_french_m2_FB_48k.wav

  an1m3s1 => AnnexC//P501_C_german_m1_FB_48k.wav

  an1m3s2 => AnnexC//P501_C_german_m2_FB_48k.wav

  an1m3s3 => AnnexC//P501_C_italian_m1_FB_48k.wav

  an1m3s4 => AnnexC//P501_C_italian_m2_FB_48k.wav

  an1m3s5 => AnnexC//P501_C_japanese_m1_FB_48k.wav

4 Conformance Process

Based on the test methods and test sequences highlighted above a conformance process was outlined in Clause 7 of 26.843. The tests are run on all the test sequences.
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For an implementation to be declared conformant to 26.443, all three tests (Encoder, Decoder and MOS-LQO) should pass. If one test is failing then the implementation is not conformant to 26.443 floating-point implementation.
5 Validation of the Conformance Process
To validate the sensitivity of the conformance process, TR.26.843 tested various implementations with different component configuration (platform, compiler, etc...). 
The outcome could be classified in 3 categories: the ones that should pass (as normal optimization or no code change were made), the ones that should fail (as too aggressive optimization or code change were made), and the ones that are uncertain (it is not clear if optimization is good enough or not). The table below provides some examples of the implementation that should be used to validate the conformance process. 3GPP members are invited to propose additional implementations that can help to validate the conformance process.
Note that the FLC_Test1A code contains both encoder and decoder code change, as explained in [5]. 

	Name
	Code
	Platform
	Compiler
	Optimization
	OS
	Outcome
	Comment

	gcc-6 x86 64 -O3
	CB0
	X86 64bits
	gcc v6
	O3
	Linux
	Should Pass
	 

	26.442
	CB0
	X86 64bits
	MS_VS 18
	None
	Linux
	should Fail
	Fixed-point code

	FLC_Tets1A
	CB0
	X86 64bits
	Gcc-7
	-O3
	Linux
	Should Fail
	Code change

	icc_02source
	CB0
	Atom 32bits
	Intel v16
	O2, source
	Linux
	Should Pass
	 

	ARM
	CB0
	Cortex A53
	Gcc-8
	O2
	Ubuntu
	Should Pass
	

	Gcc-7_i686_0fast
	CB0
	X86 64 bits
	Gcc -7
	Ofast
	Linux
	Should Fail
	Aggressive optimization


6 Proposal
Based on the above considerations and the results included in TR 26.843, a draft CR to 26.444 for conformance testing for non bit-exact is proposed in S4-190617.
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