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Introduction

A systematic processing error has been found in the processing of the FDN codec candidate. This error is relevant for all condition 16 files in the processed data delivered by FDN. At FDN's in house test, the valid (re-processed) data have been used. 

The error is described and its influence on the results is analysed. We explain that the performance of the codec at condition 16 can be estimated using the results of condition 17. The statistical background of this procedure is described and it is shown that the proposed substitution is valid from this statistical point of view. 

1. Description of the error

After the files processed by FDN using FDN's codec candidate have been made available to the other listening labs via FTP exchange server, it was realised that the script "process.bat", which has been used for the processing, did have a wrong entry. This wrong entry only affects the processing of condition 16 (application B, no error). 

The structure of the script that has been used at FDN is outlined here:

//    beginning of script "process.bat"
//    args:  %1=infile, %2=outfile, %3=ep_file 
//           %4=ep_offset %5=condition_number
//
if %5 .equ. 11 goto do11 
if %5 .equ. 12 goto do12 
...
if %5 .equ. 24 goto do24 
//  print out an error message "wrong condition number" and stop
...
do11:
// codec calling sequence prepared for cond 11, using params %1..%5
...
goto end_of_script

...
...
do24:
// codec calling sequence prepared for cond 24, using params %1..%5
...
goto end_of_script


end_of_script:
// end of script "process.bat"

 
As realised later, there was an error in the "if"-block in the beginning of the script. The code segment containing the wrong line is repeated here: 

...
if %5 .equ. 13 goto do13
if %5 .equ. 14 goto do14 
if %5 .equ. 15 goto do15
if %5 .equ. 16 goto do15      // this is the buggy line of code
if %5 .equ. 17 goto do17 
if %5 .equ. 18 goto do18 
...


Obviously, the effect of this bug is that every time condition 16 is used, the script actually calls the codec prepared for condition 15.  Since the codec in condition 15 is prepared for "application A, with error 4dB C/I", the bit rate used in condition 15 is considerably lower than the bitrate prepared for condition 16. For each condition 16, this lower bit rate mode prepared for condition 15 has been processed. However, no channel errors were used in this case, since the "no channel error"-pattern file has been provided on the command line. 

Notice that the described version of the file "process.bat" has been delivered to ETSI as  part of the WinZip-file containing the reference codec executable and the documentation on the codec calling sequences. 


Essentially, the situation can be characterised by noting that for condition 16 FDN's codec did operate at a bit rate that was considerably lower than allowed by the air-interface constraints. 

For the in-house test of the FDN candidate, we were able to use re-processed, valid files for condition 16. The tests performed at and reported by FDN for the FDN codec candidate are based on valid data.  

2. Influence of the error to test results

The problem described above does affect all files of condition 16 in all Experiments for the FDN candidate. The number of the invalid files is 24 for Exp1a (4 files in each of the six listening orders), 4 for Exp 2a and 4 for Exp 2b. 

Test results obtained using the data containing the invalid condition16-signals will show a lower subjective quality for condition 16 (application B, no errors) than for condition 17 (application B, 19dB C/I).  From that fact, it should be possible to clearly deduce the presence of the invalid files. 

Since the specific lower bit rate  was also used for condition 15, the resulting subjective quality of the invalid condition 16 test samples lies within the whole test subjective qualities range. (It should be noted that the samples of cond15 are subject to channel errors, thus provided worse results than the invalid samples of cond16).
3. Action taken at FDN and solution proposed to the participants of the AMR-WB qualification phase

When the error was discovered, it was too late to send reprocessed files to the FTP site.
A replacement procedure has then been proposed, as explained in the following announcement kindly delivered by Paolo Usai to the ETSI SMG11 and 3GPP SA4-reflector:
"In one company a systematic processing error has been detected: When calling the codec for condition 16 (Appl B, no errors) a different codec mode prepared for condition 15 (Application A, 4dB C/I) was used instead (but without errors). Condition 16 is not properly processed in all experiments delivered by that proponent.

In order not to delay the ongoing listening test activities, this proposal is offered: step 1)  everybody does perform the tests as planned 
step 2)  for preparation of results: for the candidate in question, the results obtained for cond 17 (Appl B, 19dBc/i) are considered for cond 16 (Appl B, no errors), too. Cond 17 gives a good estimate of the quality in the no-error case. (The same codec bit rate is used in cond 16 and cond 17)"
4. Motivation of the proposed solution

Essentially, FDN's proposed solution is that for application scenario B the quality of the "no channel error"-condition can be estimated from the results obtained for the  "19 dB C / I" condition, since this condition is close to no error condition. 

This proposal does not provide an unfair advantage to the FDN candidate, since it estimates the performance under no error condition using the performances measured under (low) channel error conditions. 

4.1. Statistical equivalence of condition 16 and condition 17 results

Table 1 shows the test results of the FDN codec candidate for condition 16 and condition 17.  The results have been measured using the complete test set of valid files. 

The results using valid files indicate that the performance in condition 16 (appl B, no error; valid files) and condition 17 (appl B, 19dB C/I) is very similar. Considering the statistical analysis, both conditions can be considered as equal: The difference is very small (below 0.1 DMOS) and statistically not significant, as shown by table 1.

condition 16 
(appl B, no error)
condition 17 
(appl B, 19 dB C/I)


DMOS
std.dev.

CI
PoW
DMOS
std.dev.
CI
PoW


Exp. 1a
4.41
0.72
0.15
-
4.39
0.64
0.13
-











Exp. 2a
4.17
0.79
0.16
3
4.25
0.77
0.16
2











Exp. 2b
4.35
0.77
0.16
3
4.42
0.8
0.16
3

Table 1: Comparison of results of condition 16 and condition 17


This replacement procedure has also been applied to the results delivered by FDN.

4.2. Effect of presence of invalid files to the results of other test conditions


To verify that the presence of invalid condition 16 sample does not affect the overall results, FDN has performed twice experiment 1 and experiment 2a, in one case using the valid condition 16 samples, in the other the wrong ones.
Notice that  the ACR experiment is more likely to be influenced by the existence of a single signal of reduced quality
In the following figures and tables, results obtained using the two methods are presented. 

Figure 1 and Table 2 display the result comparison for experiment 1a, figure 2 and Table 3 for experiment 2a. 
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It can be noticed that the overall sets of results are very similar, except of course for condition 16.
Figure 1: Results of Experiment 1a (ACR) with invalid condition 16 signal (blue) and valid condition 16 signal (red). Confidence intervals are indicated. 
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Table2:  Results of Experiment 1a (ACR) with invalid condition 16 signal (left) and valid condition 16 signal (right). 
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Figure 3:  Results of Experiment 2a (DCR) with invalid condition 16 signal (blue) and valid condition 16 signal (red). Confidence intervals are indicated. 
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Table2:  Results of Experiment 2a (DCR) with invalid condition 16 signal (left) and valid condition 16 signal (right). 

The complete set of results of Experiment 1a and Experiment 2a can be found in [2].



· 
· 

6. Summary

A systematic  processing error that has occurred at FDN has been reported and described. Since the listening test performed at FDN was based on valid re-processed speech data, this processing error is relevant only for the processed speech data delivered by FDN to the other candidates. 

The influence of that error has been analysed and a replacement procedure, i.e. to use the results of condition 17 as an estimate of the codec performance at condition 16 has been proposed. This contribution has shown that the replacement is valid from a subjective testing methodology point of view.
Therefore, the qualification test performed does reflect the FDN candidate algorithm's performance abilities. 
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								Exp1a						Exp1a

								with invalid						with valid

								MOS		s				MOS		s

		1		Direct		No Errors		4.73		0.45		0.090		4.71		0.46		0.09

		2		MNRU		45		4.52		0.62		0.120		4.50		0.58		0.12

		3		MNRU		37		3.97		0.73		0.150		3.97		0.76		0.15
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		7		MNRU		5		1.11		0.32		0.060		1.20		0.45		0.09

		8		G.722 64k		No Errors		4.58		0.52		0.100		4.54		0.50		0.1

		9		G.722 56k		No Errors		4.43		0.74		0.150		4.40		0.66		0.13

		10		G.722 48k		No Errors		3.95		0.77		0.160		3.90		0.62		0.13
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		14		AMR-WB-A		EC7		3.69		0.76		0.150		3.80		0.79		0.16

		15		AMR-WB-A		EC4		2.38		0.74		0.150		2.67		1.04		0.21

		16		AMR-WB-B		No Errors		3.89		0.74		0.150		4.41		0.72		0.15

		17		AMR-WB-B		EC19		4.38		0.73		0.150		4.39		0.64		0.13

		18		AMR-WB-B		EC16		4.26		0.78		0.160		4.19		0.73		0.15
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		23		AMR-WB-E		EP_E_3		4.11		0.75		0.150		4.19		0.81		0.16
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Exp2a

		

								Exp2a										Exp2a

								with invalid										with valid

								DMOS		s				PoW				DMOS		s				PoW

		1		Direct		No Errors		4.82		0.38				0				4.82		0.41				0

		2		MNRU		45		4.58		0.54				0				4.68		0.49				0

		3		MNRU		37		3.96		0.79				3				4.03		0.83				2

		4		MNRU		29		2.96		0.88				28				3.25		0.87				16

		5		MNRU		21		2.09		0.73				70				2.42		0.85				52

		6		MNRU		13		1.28		0.45				96				1.53		0.60				91

		7		MNRU		5		1.01		0.10				96				1.05		0.22				96

		8		G.722 64k		No Errors		3.52		0.86				8				3.86		0.90				6

		9		G.722 56k		No Errors		3.86		0.87				4				3.91		0.85				4

		10		G.722 48k		No Errors		3.47		0.83				11				3.57		0.93				12

		11		AMR-WB-A		No Errors		4.02		0.87				4				3.99		0.73				1

		12		AMR-WB-A		EC13		4.16		0.80				3				4.03		0.91				4

		13		AMR-WB-A		EC10		3.80		0.75				3				3.66		0.87				9

		14		AMR-WB-A		EC7		3.11		0.77				20				3.19		0.89				18

		15		AMR-WB-A		EC4		1.77		0.73				79				1.92		0.74				74

		16		AMR-WB-B		No Errors		3.17		0.91				24				4.17		0.79				3

		17		AMR-WB-B		EC19		4.25		0.75				1				4.25		0.77				2

		18		AMR-WB-B		EC16		3.93		0.87				5				3.85		0.94				7

		19		AMR-WB-B		EC13		3.95		0.88				6				3.89		0.84				6

		20		AMR-WB-E		No Errors		4.48		0.63				1				4.50		0.66				1

		21		AMR-WB-E		EP_E_1		4.33		0.79				2				4.44		0.65				0

		22		AMR-WB-E		EP_E_2		4.17		0.79				2				4.21		0.74				0

		23		AMR-WB-E		EP_E_3		4.32		0.76				2				4.34		0.72				2

		24		AMR-WB-E		EP_E_4		4.09		0.88				4				4.07		0.81				3

								taken from:

								QualResults2a2x1.3										QualResults2a2x1.3

								Exp2a-2										Exp2a-1





Exp2a

		4.8229166667		4.8229166667

		4.5833333333		4.6770833333

		3.9583333333		4.03125

		2.9583333333		3.25

		2.09375		2.4166666667

		1.28125		1.53125

		1.0104166667		1.0520833333

		3.5208333333		3.8645833333

		3.8645833333		3.90625

		3.46875		3.5729166667

		4.0208333333		3.9895833333

		4.15625		4.03125

		3.8020833333		3.65625

		3.1145833333		3.1875

		1.7708333333		1.9166666667

		3.1666666667		4.1666666667

		4.25		4.25

		3.9270833333		3.8541666667

		3.9479166667		3.8854166667

		4.4791666667		4.5

		4.3333333333		4.4375

		4.1666666667		4.2083333333

		4.3229166667		4.34375

		4.09375		4.0729166667



with invalid c16

with valid c16

Condition

DMOS

Comparison: Exp2a with/witout valid cond 16




_1021288726.xls
Tabelle1

								DMOS		s				PoW						DMOS		s				PoW

		1		Direct		No Errors		4.82		0.38				0				0.078		4.82		0.41				0

		2		MNRU		45		4.58		0.54				0				0.109		4.68		0.49				0

		3		MNRU		37		3.96		0.79				3				0.161		4.03		0.83				2

		4		MNRU		29		2.96		0.88				28				0.179		3.25		0.87				16

		5		MNRU		21		2.09		0.73				70				0.147		2.42		0.85				52

		6		MNRU		13		1.28		0.45				96				0.092		1.53		0.60				91

		7		MNRU		5		1.01		0.10				96				0.021		1.05		0.22				96

		8		G.722 64k		No Errors		3.52		0.86				8				0.174		3.86		0.90				6

		9		G.722 56k		No Errors		3.86		0.87				4				0.175		3.91		0.85				4

		10		G.722 48k		No Errors		3.47		0.83				11				0.169		3.57		0.93				12

		11		AMR-WB-A		No Errors		4.02		0.87				4				0.176		3.99		0.73				1

		12		AMR-WB-A		EC13		4.16		0.80				3				0.162		4.03		0.91				4

		13		AMR-WB-A		EC10		3.80		0.75				3				0.152		3.66		0.87				9

		14		AMR-WB-A		EC7		3.11		0.77				20				0.155		3.19		0.89				18

		15		AMR-WB-A		EC4		1.77		0.73				79				0.148		1.92		0.74				74

		16		AMR-WB-B		No Errors		3.17		0.91				24				0.185		4.17		0.79				3

		17		AMR-WB-B		EC19		4.25		0.75				1				0.153		4.25		0.77				2

		18		AMR-WB-B		EC16		3.93		0.87				5				0.177		3.85		0.94				7

		19		AMR-WB-B		EC13		3.95		0.88				6				0.177		3.89		0.84				6

		20		AMR-WB-E		No Errors		4.48		0.63				1				0.128		4.50		0.66				1

		21		AMR-WB-E		EP_E_1		4.33		0.79				2				0.160		4.44		0.65				0

		22		AMR-WB-E		EP_E_2		4.17		0.79				2				0.160		4.21		0.74				0

		23		AMR-WB-E		EP_E_3		4.32		0.76				2				0.154		4.34		0.72				2

		24		AMR-WB-E		EP_E_4		4.09		0.88				4				0.179		4.07		0.81				3






_1021289603.xls
Diagramm2

		4.8229166667		4.8229166667		0.0777535244		0.0777535244		0.0831258822		0.0831258822

		4.5833333333		4.6770833333		0.1086835944		0.1086835944		0.0996743115		0.0996743115

		3.9583333333		4.03125		0.1608012029		0.1608012029		0.1674792291		0.1674792291

		2.9583333333		3.25		0.1786256952		0.1786256952		0.1763940543		0.1763940543

		2.09375		2.4166666667		0.1472245459		0.1472245459		0.1730966785		0.1730966785

		1.28125		1.53125		0.0915774413		0.0915774413		0.1210479877		0.1210479877

		1.0104166667		1.0520833333		0.0206796832		0.0206796832		0.0452572099		0.0452572099

		3.5208333333		3.8645833333		0.1738751115		0.1738751115		0.1826996248		0.1826996248

		3.8645833333		3.90625		0.1754601028		0.1754601028		0.1716210433		0.1716210433

		3.46875		3.5729166667		0.1687644603		0.1687644603		0.187658717		0.187658717

		4.0208333333		3.9895833333		0.176343007		0.176343007		0.1484425567		0.1484425567

		4.15625		4.03125		0.161903215		0.161903215		0.1846602403		0.1846602403

		3.8020833333		3.65625		0.1516823394		0.1516823394		0.175972471		0.175972471

		3.1145833333		3.1875		0.1552028004		0.1552028004		0.1795807853		0.1795807853

		1.7708333333		1.9166666667		0.1483970617		0.1483970617		0.1489420844		0.1489420844

		3.1666666667		4.1666666667		0.1851593064		0.1851593064		0.1601279221		0.1601279221

		4.25		4.25		0.1527617321		0.1527617321		0.1555649335		0.1555649335

		3.9270833333		3.8541666667		0.1769927577		0.1769927577		0.1904800948		0.1904800948

		3.9479166667		3.8854166667		0.1772976988		0.1772976988		0.1710956447		0.1710956447

		4.4791666667		4.5		0.128077034		0.128077034		0.1347231844		0.1347231844

		4.3333333333		4.4375		0.1601279221		0.1601279221		0.1308586187		0.1308586187

		4.1666666667		4.2083333333		0.1601279221		0.1601279221		0.1496656939		0.1496656939

		4.3229166667		4.34375		0.154155104		0.154155104		0.1464888783		0.1464888783

		4.09375		4.0729166667		0.1790158868		0.1790158868		0.1643317608		0.1643317608



with invalid c16

with valid c16

Condition

DMOS

Comparison: Exp2a with/witout valid cond 16



Exp1a

		

								Exp1a						Exp1a

								with invalid						with valid

								MOS		s				MOS		s

		1		Direct		No Errors		4.73		0.45		0.090		4.71		0.46		0.09

		2		MNRU		45		4.52		0.62		0.120		4.50		0.58		0.12

		3		MNRU		37		3.97		0.73		0.150		3.97		0.76		0.15

		4		MNRU		29		2.96		0.85		0.170		3.31		0.84		0.17

		5		MNRU		21		2.16		0.67		0.140		2.60		0.84		0.17

		6		MNRU		13		1.56		0.56		0.110		1.67		0.61		0.12

		7		MNRU		5		1.11		0.32		0.060		1.20		0.45		0.09

		8		G.722 64k		No Errors		4.58		0.52		0.100		4.54		0.50		0.1

		9		G.722 56k		No Errors		4.43		0.74		0.150		4.40		0.66		0.13

		10		G.722 48k		No Errors		3.95		0.77		0.160		3.90		0.62		0.13

		11		AMR-WB-A		No Errors		4.30		0.67		0.140		4.35		0.62		0.12

		12		AMR-WB-A		EC13		4.29		0.75		0.150		4.23		0.72		0.15

		13		AMR-WB-A		EC10		4.11		0.72		0.150		4.14		0.82		0.17

		14		AMR-WB-A		EC7		3.69		0.76		0.150		3.80		0.79		0.16

		15		AMR-WB-A		EC4		2.38		0.74		0.150		2.67		1.04		0.21

		16		AMR-WB-B		No Errors		3.89		0.74		0.150		4.41		0.72		0.15

		17		AMR-WB-B		EC19		4.38		0.73		0.150		4.39		0.64		0.13

		18		AMR-WB-B		EC16		4.26		0.78		0.160		4.19		0.73		0.15

		19		AMR-WB-B		EC13		4.28		0.79		0.160		4.19		0.87		0.18

		20		AMR-WB-E		No Errors		4.51		0.66		0.130		4.50		0.70		0.14

		21		AMR-WB-E		EP_E_1		4.43		0.74		0.150		4.25		0.79		0.16

		22		AMR-WB-E		EP_E_2		4.23		0.80		0.160		4.19		0.73		0.15

		23		AMR-WB-E		EP_E_3		4.11		0.75		0.150		4.19		0.81		0.16

		24		AMR-WB-E		EP_E_4		4.24		0.79		0.160		4.25		0.78		0.16

								taken from:

								...FTnew1.0...						...FTnew1.0...

								Exp1a-2						Exp1a-1





Exp1a

						0.09		0.09		0.09		0.09

						0.12		0.12		0.12		0.12

						0.15		0.15		0.15		0.15

						0.17		0.17		0.17		0.17

						0.14		0.14		0.17		0.17

						0.11		0.11		0.12		0.12

						0.06		0.06		0.09		0.09

						0.1		0.1		0.1		0.1

						0.15		0.15		0.13		0.13

						0.16		0.16		0.13		0.13

						0.14		0.14		0.12		0.12

						0.15		0.15		0.15		0.15

						0.15		0.15		0.17		0.17

						0.15		0.15		0.16		0.16

						0.15		0.15		0.21		0.21

						0.15		0.15		0.15		0.15

						0.15		0.15		0.13		0.13

						0.16		0.16		0.15		0.15

						0.16		0.16		0.18		0.18

						0.13		0.13		0.14		0.14

						0.15		0.15		0.16		0.16

						0.16		0.16		0.15		0.15

						0.15		0.15		0.16		0.16

						0.16		0.16		0.16		0.16



with invalid c16

with valid c16

Condition

MOS

Comparison: Exp1a with/witout valid cond 16



Exp2a

		

								Exp2a												Exp2a

								with invalid												with valid

								DMOS		s				PoW						DMOS		s				PoW

		1		Direct		No Errors		4.82		0.38				0				0.078		4.82		0.41				0		0.083

		2		MNRU		45		4.58		0.54				0				0.109		4.68		0.49				0		0.100

		3		MNRU		37		3.96		0.79				3				0.161		4.03		0.83				2		0.167

		4		MNRU		29		2.96		0.88				28				0.179		3.25		0.87				16		0.176

		5		MNRU		21		2.09		0.73				70				0.147		2.42		0.85				52		0.173

		6		MNRU		13		1.28		0.45				96				0.092		1.53		0.60				91		0.121

		7		MNRU		5		1.01		0.10				96				0.021		1.05		0.22				96		0.045

		8		G.722 64k		No Errors		3.52		0.86				8				0.174		3.86		0.90				6		0.183

		9		G.722 56k		No Errors		3.86		0.87				4				0.175		3.91		0.85				4		0.172

		10		G.722 48k		No Errors		3.47		0.83				11				0.169		3.57		0.93				12		0.188

		11		AMR-WB-A		No Errors		4.02		0.87				4				0.176		3.99		0.73				1		0.148

		12		AMR-WB-A		EC13		4.16		0.80				3				0.162		4.03		0.91				4		0.185

		13		AMR-WB-A		EC10		3.80		0.75				3				0.152		3.66		0.87				9		0.176

		14		AMR-WB-A		EC7		3.11		0.77				20				0.155		3.19		0.89				18		0.180

		15		AMR-WB-A		EC4		1.77		0.73				79				0.148		1.92		0.74				74		0.149

		16		AMR-WB-B		No Errors		3.17		0.91				24				0.185		4.17		0.79				3		0.160

		17		AMR-WB-B		EC19		4.25		0.75				1				0.153		4.25		0.77				2		0.156

		18		AMR-WB-B		EC16		3.93		0.87				5				0.177		3.85		0.94				7		0.190

		19		AMR-WB-B		EC13		3.95		0.88				6				0.177		3.89		0.84				6		0.171

		20		AMR-WB-E		No Errors		4.48		0.63				1				0.128		4.50		0.66				1		0.135

		21		AMR-WB-E		EP_E_1		4.33		0.79				2				0.160		4.44		0.65				0		0.131

		22		AMR-WB-E		EP_E_2		4.17		0.79				2				0.160		4.21		0.74				0		0.150

		23		AMR-WB-E		EP_E_3		4.32		0.76				2				0.154		4.34		0.72				2		0.146

		24		AMR-WB-E		EP_E_4		4.09		0.88				4				0.179		4.07		0.81				3		0.164

								taken from:

								QualResults2a2x1.3												QualResults2a2x1.3

								Exp2a-2												Exp2a-1





Exp2a

						0.0777535244		0.0777535244		0.0831258822		0.0831258822

						0.1086835944		0.1086835944		0.0996743115		0.0996743115

						0.1608012029		0.1608012029		0.1674792291		0.1674792291

						0.1786256952		0.1786256952		0.1763940543		0.1763940543

						0.1472245459		0.1472245459		0.1730966785		0.1730966785

						0.0915774413		0.0915774413		0.1210479877		0.1210479877

						0.0206796832		0.0206796832		0.0452572099		0.0452572099

						0.1738751115		0.1738751115		0.1826996248		0.1826996248

						0.1754601028		0.1754601028		0.1716210433		0.1716210433

						0.1687644603		0.1687644603		0.187658717		0.187658717

						0.176343007		0.176343007		0.1484425567		0.1484425567

						0.161903215		0.161903215		0.1846602403		0.1846602403

						0.1516823394		0.1516823394		0.175972471		0.175972471

						0.1552028004		0.1552028004		0.1795807853		0.1795807853

						0.1483970617		0.1483970617		0.1489420844		0.1489420844

						0.1851593064		0.1851593064		0.1601279221		0.1601279221

						0.1527617321		0.1527617321		0.1555649335		0.1555649335

						0.1769927577		0.1769927577		0.1904800948		0.1904800948

						0.1772976988		0.1772976988		0.1710956447		0.1710956447

						0.128077034		0.128077034		0.1347231844		0.1347231844

						0.1601279221		0.1601279221		0.1308586187		0.1308586187

						0.1601279221		0.1601279221		0.1496656939		0.1496656939

						0.154155104		0.154155104		0.1464888783		0.1464888783

						0.1790158868		0.1790158868		0.1643317608		0.1643317608



with invalid c16

with valid c16

Condition

DMOS

Comparison: Exp2a with/witout valid cond 16




_1021131443.xls
Tabelle1

								Exp1a						Exp1a

								with invalid C16						with valid C16

								MOS		s				MOS		s

		1		Direct		No Errors		4.73		0.45				4.71		0.46

		2		MNRU		45		4.52		0.62				4.50		0.58

		3		MNRU		37		3.97		0.73				3.97		0.76

		4		MNRU		29		2.96		0.85				3.31		0.84

		5		MNRU		21		2.16		0.67				2.60		0.84

		6		MNRU		13		1.56		0.56				1.67		0.61

		7		MNRU		5		1.11		0.32				1.20		0.45

		8		G.722 64k		No Errors		4.58		0.52				4.54		0.50

		9		G.722 56k		No Errors		4.43		0.74				4.40		0.66

		10		G.722 48k		No Errors		3.95		0.77				3.90		0.62

		11		AMR-WB-A		No Errors		4.30		0.67				4.35		0.62

		12		AMR-WB-A		EC13		4.29		0.75				4.23		0.72

		13		AMR-WB-A		EC10		4.11		0.72				4.14		0.82

		14		AMR-WB-A		EC7		3.69		0.76				3.80		0.79

		15		AMR-WB-A		EC4		2.38		0.74				2.67		1.04

		16		AMR-WB-B		No Errors		3.89		0.74				4.41		0.72

		17		AMR-WB-B		EC19		4.38		0.73				4.39		0.64

		18		AMR-WB-B		EC16		4.26		0.78				4.19		0.73

		19		AMR-WB-B		EC13		4.28		0.79				4.19		0.87

		20		AMR-WB-E		No Errors		4.51		0.66				4.50		0.70

		21		AMR-WB-E		EP_E_1		4.43		0.74				4.25		0.79

		22		AMR-WB-E		EP_E_2		4.23		0.80				4.19		0.73

		23		AMR-WB-E		EP_E_3		4.11		0.75				4.19		0.81

		24		AMR-WB-E		EP_E_4		4.24		0.79				4.25		0.78






