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1. Background

Dynastat contracted with Qualcomm to conduct a repeat test of the EVS Characterization Test mixed-bandwidth mixed content / music Experiment M3 as described in permanent document EVS-8c, Test Plan for the EVS Characterization Phase [1]. 

In the Characterization Phase of EVS, Experiment M3 was a Music/Mixed Content DCR test conducted by Mesaqin.com in the Mandarin Chinese language. The additional experiment described in this document used the same 36 test conditions that were tested in Exp. M3. The test described in this document is a repeat of Exp. m3 using North American English (NAE) subjects and Dynastat's Music/Mixed Content database used in the EVS Selection and Characterization Phases. The test also addressed an error in the script where the Condition c29: EVS WB 64 kbps is now correctly run at 64 kbps unlike in the Characterization test where the condition c29 was run at 48 kbps. 

2. Test Process 
Dynastat conducted the subjective test using the same testing parameters described in the Test Plan [1] for Exp. m3.
The subjective test was performed in the same listening environment as described in Dynastat's Listening Lab report for the EVS Characterization Phase [3].
Qualcomm provided Dynastat with scripts for processing the source audio materials. Dynastat used the scripts to process the 36 test conditions for the repeat of EVS Characterization Test m3 using the NAEm audio database. Neither the processed speech files nor the Source database were made available to Qualcomm.

3. Test Results
Table 1 shows the test results (Means, Standard Deviations, and 95% Confidence Intervals) for the 36 conditions involved in the repeat test for M3. Each value shown in the table is based on 192 votes (32 subjects x 6 categories). 

Figure 1 shows a column graph or score profile of the results shown in Table 1. 

Table 1: DMOS Results for the Repeat Test of Experiment M3 using NAE Music/Mixed Content Database (NAEm)
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Figure 1: DMOS Profile for the Test Conditions in the Repeat of Experiment M3 using the NAEm database. 
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4. Representation of Test Results
Figure 2 shows a plot of the Reference conditions in the test, DMOS for Source and MNRU conditions. The plot of DMOS vs. Direct Source and MNRU is typical of the "S-shaped curve" observed in DCR tests. 
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Figure 2: Plot of DMOS for the Reference Conditions (MNRU and the Direct Source)

Figure 3 compares the Reference and EVS Codecs in multiple bandwidths across Bit-rate for DTX-on. For the Reference codecs, results are shown for AMR across NB and WB bit-rate conditions. For the EVS codec, results are shown for NB, WB, and SWB bit-rate conditions. 
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Figure 3:   Results across bit-rates for AMR in NB and WB and for EVS in NB, WB, and SWB (DTX-on).

Figure 4 shows results for the EVS codec across bit-rates for DTX-off. Results are shown for EVS in WB and SWB bitrates.
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Figure 4:   Results across bit-rates for EVS in WB and SWB (DTX-off).

5. Proposal
We propose to include the presented test results and associated updated text into the TR 26.952, by replacing the subclause 12.1.3 by the text below:
---------------------------------   START OF UPDATED TEXT FOR SUBCLAUSE 12.1.3 -------------------------------
12.1.3
Experiment M3
Experiment M3 is conducted to evaluate the EVS codec mixed bandwidth NB/WB/SWB mixed/music coding performance under clean channel conditions. Experiment M3 is conducted in Chinese mixed/music content.

Figure 12.5 and 12.6 shows the EVS codec NB/WB/SWB performance at bit rates ranging from 5.9 to 64 kbps. VBR mode is designed to achieve the average data rate of 5.9 kbps for active speech; it may not be 5.9 kbps for music/mixed content. For benchmarking purposes, the previously standardized codecs AMR (7.4 to 12.2 kbps) and AMR-WB (8.85 to 23.85 kbps) are also tested in the same mixed bandwidth test.
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Figure 12.5: Experiment M3, testing NB, WB, SWB music and mixed content in (a) Chinese language and (b) North American English language
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Figure 12.6: Experiment M3, testing NB, WB, SWB music and mixed content in (a) Chinese language and (b) North American English language
Observations from the characterization experiment M3 with mixed/music content, Figure 12.5(a, b) and 12.6(a, b), include: 

1. The EVS NB mixed/music codec performance is significantly better than the AMR across a wide range of bit rates. In particular, the subjective quality of EVS NB coding at its lowest constant bit rate coding of 7.2 kbps is significantly better than that of AMR 7.4 kbps coding. Starting from 9.6 kbps, EVS NB is significantly better than AMR at any bit rate. EVS NB up to 13.2 kbps performs equal or better than AMR-WB at a similar bit rate. 

2. The EVS WB codec performance is significantly better than the previously standardized AMR-WB codec at any comparable bit rate. In particular, the EVS WB coding starting at 13.2 kbps achieves subjective quality that is significantly better than that of AMR-WB at any bit rate; for North American English music and mixed content, EVS WB coding starting already at 9.6 kbps achieves better quality than AMR-WB at any bit rate.

3. The EVS SWB codec performance is significantly better than the previously standardized AMR-WB codec at any comparable bit rate. The subjective quality of EVS SWB coding starting at 13.2 kbps is significantly better than the AMR-WB at its highest bit rate 23.85 kbps. For North American English music and mixed content, EVS SWB coding starting already at 9.6 kbps achieves better quality than AMR-WB at its highest bit rate. There is a steady progression of EVS SWB subjective quality in DTX on from 9.6 kbps to 24.4 kbps (Figure 12.5) and tending towards the region of DMOS saturation for SWB at higher bit rates tested in DTX off configuration (Figure 12.6).

4. For North American English music and mixed content, EVS SWB coding performs significantly better than EVS-WB at the same bit rate.

---------------------------------   END --------------------------------
6. References

[1] 
3GPP/S4-141372, EVS Permanent Document EVS-8c: Characterization phase test plan including lab task specification, Oct. 2014.

[2]
ITU-T Rec. P.800, Methods for subjective determination of transmission quality, 1996.

[3]
3GPP/S4-141160, Dynastat Listening Lab Report - EVS Characterization Phase, Nov. 2014. 

[4]
3GPP TS 26.445: “EVS Codec Detailed Algorithmic Description; 3GPP Technical Specification (Release 12)”, 2014.
[5]
Handbook of subjective testing practical procedures, ITU-T SG12 (TD 143), Nov. 2009.



Page: 1/12


Page: 9/9

[image: image1.wmf]MOS

Stdev

95% CI

MOS

Stdev

MOS

Stdev

c01

Reference

DIRECT

-

-

-

-

4.69

0.68

0.0956

4.69

0.65

4.69

0.70

c02

MNRU

Q=38 dB

-

-

-

-

4.71

0.65

0.0923

4.70

0.71

4.73

0.59

c03

MNRU

Q=31 dB

-

-

-

-

4.57

0.73

0.1029

4.50

0.74

4.64

0.71

c04

MNRU

Q=24 dB

-

-

-

-

4.26

0.94

0.1323

4.41

0.84

4.11

1.00

c05

MNRU

Q=17 dB

-

-

-

-

2.71

1.15

0.1624

2.95

1.06

2.47

1.19

c06

MNRU

Q=10 dB

-

-

-

-

1.41

0.87

0.1230

1.46

0.95

1.36

0.78

c07

AMR @ 7.4

AMR

7.4

on

-26 dBov

0%

2.01

0.99

0.1407

1.94

0.96

2.07

1.03

c08

AMR @ 10.2

AMR

10.2

on

-26 dBov

0%

2.27

0.97

0.1365

2.13

0.90

2.42

1.01

c09

AMR @ 12.2

AMR

12.2

on

-26 dBov

0%

2.49

1.07

0.1518

2.24

1.05

2.74

1.04

c10

AMR-WB @ 8.85

AMR-WB

8.85

on

-26 dBov

0%

2.09

1.07

0.1516

1.69

0.94

2.49

1.05

c11

AMR-WB @ 12.65

AMR-WB

12.65

on

-26 dBov

0%

2.66

1.17

0.1655

2.17

1.13

3.15

0.99

c12

AMR-WB @ 15.85

AMR-WB

15.85

on

-26 dBov

0%

2.86

1.05

0.1480

2.46

1.00

3.26

0.93

c13

AMR-WB @ 23.85

AMR-WB

23.85

on

-26 dBov

0%

3.24

1.07

0.1509

2.99

1.11

3.50

0.96

c14

EVS @ 5.9 NB

EVS-NB

5.9

on

-26 dBov

0%

2.34

0.97

0.1378

2.24

1.00

2.45

0.94

c15

EVS @ 7.2 NB

EVS-NB

7.2

on

-26 dBov

0%

2.47

1.05

0.1483

2.43

1.09

2.51

1.01

c16

EVS @ 8 NB

EVS-NB

8

on

-26 dBov

0%

2.42

0.86

0.1223

2.38

0.85

2.46

0.88

c17

EVS @ 9.6 NB

EVS-NB

9.6

on

-26 dBov

0%

2.79

0.97

0.1374

2.88

0.94

2.70

1.00

c18

EVS @ 13.2 NB

EVS-NB

13.2

on

-26 dBov

0%

2.93

0.93

0.1319

2.91

0.91

2.96

0.96

c19

EVS @ 24.4 NB

EVS-NB

24.4

on

-26 dBov

0%

3.08

0.95

0.1337

3.09

0.91

3.07

0.99

c20

EVS @ 5.9 WB

EVS-WB

5.9

on

-26 dBov

0%

2.63

1.04

0.1473

2.41

1.10

2.84

0.93

c21

EVS @ 7.2 WB

EVS-WB

7.2

on

-26 dBov

0%

2.62

1.04

0.1466

2.50

1.07

2.74

1.00

c22

EVS @ 8.0 WB

EVS-WB

8

on

-26 dBov

0%

2.72

0.96

0.1352

2.56

1.03

2.89

0.84

c23

EVS @ 9.6 WB

EVS-WB

9.6

on

-26 dBov

0%

3.32

0.87

0.1228

3.32

0.95

3.32

0.79

c24

EVS @ 13.2 WB

EVS-WB

13.2

on

-26 dBov

0%

3.42

0.92

0.1298

3.39

0.89

3.46

0.95

c25

EVS @ 16.4 WB

EVS-WB

16.4

on

-26 dBov

0%

3.75

0.83

0.1167

3.59

0.76

3.91

0.86

c26

EVS @ 24.4 WB

EVS-WB

24.4

on

-26 dBov

0%

3.95

0.88

0.1239

3.82

0.85

4.08

0.89

c27

EVS @ 32 WB

EVS-WB

32

off

-26 dBov

0%

4.04

0.82

0.1161

3.86

0.90

4.21

0.69

c28

EVS @ 48 WB

EVS-WB

48

off

-26 dBov

0%

4.12

0.81

0.1141

4.10

0.81

4.14

0.80

c29

EVS @ 64 WB

EVS-WB

64

off

-26 dBov

0%

4.07

0.81

0.1140

4.03

0.86

4.10

0.75

c30

EVS @ 9.6 SWB

EVS-SWB

9.6

on

-26 dBov

0%

3.51

1.05

0.1490

3.56

1.01

3.45

1.09

c31

EVS @ 13.2 SWB

EVS-SWB

13.2

on

-26 dBov

0%

3.68

1.00

0.1409

3.63

0.98

3.74

1.02

c32

EVS @ 16.4 SWB

EVS-SWB

16.4

on

-26 dBov

0%

4.33

0.83

0.1170

4.31

0.86

4.35

0.79

c33

EVS @ 24.4 SWB

EVS-SWB

24.4

on

-26 dBov

0%

4.45

0.83

0.1174

4.52

0.62

4.39

1.00

c34

EVS @ 32 SWB

EVS-SWB

32

off

-26 dBov

0%

4.57

0.73

0.1029

4.53

0.83

4.60

0.61

c35

EVS @ 48 SWB

EVS-SWB

48

off

-26 dBov

0%

4.61

0.90

0.1277

4.73

0.72

4.49

1.05

c36

EVS @ 64 SWB

EVS-SWB

64

off

-26 dBov

0%

4.69

0.69

0.0976

4.65

0.73

4.74

0.65

Mixed Categories

All Categories

Condition

m3

Music Categories

Codec

Bit rate

DTX

Level

FER/ Profile

