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I. INTRODUCTION

This document reports the subjective test execution of the ETSI AMR-WB Selection phase as Conducted at France Télécom R&D. FT R&D acted as one of the listening laboratories and performed Experiments #1A, #1B, #5A and #5D in french language. The experiments were carried out following exactly the WB-8b test plan [1]. All were performed with 24 listeners. The deliverables containing the subjective results were provided in due time to ETSI and the GAL and, further on, posted to the reflector. 

II. DESCRIPTION OF THE EXPERIMENTS

Experiment 1 

The purpose of this experiment is to evaluate the performances of an AMR-WB candidate algorithm with respect to well known references, in clean speech (free of background noise) and Tandeming Conditions with a variety of input levels. The procedure which is used is the Absolute Category Rating method. Experiment 1 consists of the following two sub-experiments:

· Experiment 1A : AMR-WB Speech Codec Performances in Clean Speech for Applications A and B – Influence of Input Level and tandeming,

· Experiment 1B : AMR-WB Speech Codec Performances in Clean Speech for Applications C and E – Influence of Input Level and tandeming.

Experiment 5
This experiment is designed to evaluate the performance of the candidate codecs under dynamic conditions for the GSM FR channel. Only application A is tested. Adaptation has been turned on, so that the modes used are those selected by each candidate’s adaptation algorithm. The procedure used is the Absolute Category Rating method. The experiment is split into two sub-experiments (WB and NB):
· Experiment 5A: Performance in Dynamic Conditions for AMR-WB (Application A)

· Experiment 5B: Performance in Dynamic Conditions for EFR. This second experiment used narrow-band speech material.
All experiments are dimensioned for the simultaneous test of the five different AMR candidates (Ericsson, Motorola, Nokia, Texas Instruments, FDNS Consortium
), and four applications are considered:

· Application A: GSM full-rate traffic channel (22.8 kbit/s gross bit-rate) with an additional constraint of 16 kbit/s A-ter sub-multiplexing

· Application B: GSM full-rate traffic channel (22.8 kbit/s gross bit-rate)

· Application C: EDGE phase II channels

· Application E: 3G UTRAN WCDMA channels

II. LISTENING SESSIONS

France Télécom R&D fully conformed to the requirements set of the WB-8b Test Plan. Each of the four experiments was performed using 24 listeners (nominally balanced between male and female subjects), divided into six groups of four listeners each. A total of 96 listeners were participating in the listening tests. All test stimuli have been presented monaurally to the subjects over a high quality  headphones (a Sennheiser HD 25 with flat response in the audio-bandwidth of interest: 50Hz-7kHz). The other ear was left open. 

III. RESULTS

The votes for each group of listeners were stored on a computer and used to generate a single ASCII file per experiment. This file was further used to fill in the spreadsheet received from the Global Analysis Laboratory (ARCON); the results were sent back to the GAL as soon as one experiment was completed. The all set of raw data containing individual scores from the four experiments were also sent to ETSI on October 9th.

All results are reported in Table 1 for Exp#1A, Table 2 for Exp#1B, Table 3 for Exp#5A and Table 4 for Exp#5B. The verification of the quality requirements for each of the five candidates have been performed, according to the test plan, by the GAL.
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 Table 1 : MOS scores for Experiment#1A (Applications A & B - Influence of Input Level and tandeming)

Cond
Codec/Ref.
Factor

(Level, Tandeming)
Male 
Talkers
Female
Talkers
All
Talkers



 /Q dB
MOS
SD
MOS
SD
MOS
SD

1
Direct
-
4,917
0,279
4,813
0,394
4,865
0,344

2
MNRU
Q=45dB
4,625
0,489
4,542
0,651
4,583
0,574

3
MNRU
Q=40dB
4,500
0,684
3,938
0,810
4,219
0,797

4
MNRU
Q=35dB
4,021
0,785
3,417
0,794
3,719
0,842

5
MNRU
Q=30dB
3,271
0,869
2,750
0,812
3,010
0,877

6
MNRU
Q=25dB
2,729
0,644
2,375
0,789
2,552
0,738

7
MNRU
Q=20dB
2,250
0,729
2,000
0,744
2,125
0,743

8
MNRU
Q=15dB
2,063
0,783
1,875
0,761
1,969
0,774

9
MNRU
Q=10dB
1,625
0,640
1,375
0,489
1,500
0,580

10
MNRU
Q=05dB
1,229
0,425
1,146
0,357
1,188
0,392

11
G.722@64
Nom, 1T
4,688
0,512
4,625
0,489
4,656
0,499

12
G.722@56
Nom, 1T
4,417
0,613
4,604
0,610
4,510
0,616

13
G.722@48
Nom, 1T
4,042
0,798
3,792
0,824
3,917
0,817

14
G.722@64
Nom, 2T
4,208
0,683
4,333
0,724
4,271
0,703

15
G.722@56
Nom, 2T
4,167
0,663
3,979
0,838
4,073
0,757

16
G.722@48
Nom, 2T
3,479
0,714
3,792
0,874
3,635
0,809

17
Codec 1/Appli A
Nom, 1T
4,458
0,651
4,583
0,739
4,521
0,696

18
Codec 1/Appli A
Nom, 2T
4,438
0,616
4,146
0,799
4,292
0,724

19
Codec 1/Appli A
High, 1T
4,479
0,652
4,458
0,743
4,469
0,695

20
Codec 1/Appli A
Low, 1T
4,125
0,640
4,125
0,815
4,125
0,729

21
Codec 2/Appli A
Nom, 1T
4,354
0,729
4,375
0,761
4,365
0,742

22
Codec 2/Appli A
Nom, 2T
4,167
0,753
3,792
0,922
3,979
0,858

23
Codec 2/Appli A
High, 1T
4,292
0,824
4,188
0,816
4,240
0,818

24
Codec 2/Appli A
Low, 1T
4,104
0,751
4,021
0,838
4,063
0,792

25
Codec 3/Appli A
Nom, 1T
4,417
0,871
4,479
0,684
4,448
0,780

26
Codec 3/Appli A
Nom, 2T
4,417
0,767
4,375
0,606
4,396
0,688

27
Codec 3/Appli A
High, 1T
4,542
0,683
4,521
0,618
4,531
0,648

28
Codec 3/Appli A
Low, 1T
4,188
0,704
4,208
0,651
4,198
0,675

29
Codec 4/Appli A
Nom, 1T
4,542
0,683
4,396
0,676
4,469
0,680

30
Codec 4/Appli A
Nom, 2T
4,438
0,681
4,167
0,694
4,302
0,698

31
Codec 4/Appli A
High, 1T
4,521
0,714
4,354
0,838
4,438
0,779

32
Codec 4/Appli A
Low, 1T
4,354
0,729
4,104
0,857
4,229
0,801

33
Codec 5/Appli A
Nom, 1T
4,333
0,630
4,188
0,867
4,260
0,757

34
Codec 5/Appli A
Nom, 2T
4,229
0,778
3,958
0,798
4,094
0,796

35
Codec 5/Appli A
High, 1T
4,146
0,799
4,250
0,729
4,198
0,763

36
Codec 5/Appli A
Low, 1T
3,833
0,724
3,896
0,805
3,865
0,763

37
Codec 1/Appli B
Nom, 1T
4,563
0,501
4,500
0,652
4,531
0,580

38
Codec 1/Appli B
Nom, 2T
4,250
0,700
4,104
0,881
4,177
0,795

39
Codec 1/Appli B
High, 1T
4,292
0,798
4,521
0,583
4,406
0,705

40
Codec 1/Appli B
Low, 1T
4,229
0,751
4,188
0,734
4,208
0,739

41
Codec 2/Appli B
Nom, 1T
4,604
0,644
4,313
0,719
4,458
0,695

42
Codec 2/Appli B
Nom, 2T
4,375
0,640
4,229
0,881
4,302
0,769

43
Codec 2/Appli B
High, 1T
4,500
0,546
4,458
0,713
4,479
0,632

44
Codec 2/Appli B
Low, 1T
4,208
0,713
4,188
0,790
4,198
0,749

45
Codec 3/Appli B
Nom, 1T
4,604
0,574
4,563
0,616
4,583
0,592

46
Codec 3/Appli B
Nom, 2T
4,458
0,651
4,396
0,765
4,427
0,707

47
Codec 3/Appli B
High, 1T
4,458
0,617
4,625
0,640
4,542
0,631

48
Codec 3/Appli B
Low, 1T
4,250
0,636
4,146
0,618
4,198
0,626

49
Codec 4/Appli B
Nom, 1T
4,500
0,715
4,333
0,663
4,417
0,691

50
Codec 4/Appli B
Nom, 2T
4,438
0,649
4,271
0,765
4,354
0,711

51
Codec 4/Appli B
High, 1T
4,604
0,574
4,521
0,583
4,563
0,577

52
Codec 4/Appli B
Low, 1T
4,125
0,789
4,229
0,778
4,177
0,781

53
Codec 5/Appli B
Nom, 1T
4,479
0,714
4,250
0,758
4,365
0,742

54
Codec 5/Appli B
Nom, 2T
4,188
0,762
4,167
0,859
4,177
0,808

55
Codec 5/Appli B
High, 1T
4,250
0,668
4,313
0,719
4,281
0,691

56
Codec 5/Appli B
Low, 1T
4,146
0,618
3,813
1,045
3,979
0,870

Table 2 : MOS scores for Experiment#1B (Applications C&E - Influence of Input Level and tandeming)
Cond
Codec/Ref.
Factor

(Level, Tandeming)
Male 
Talkers
Female
Talkers
All
Talkers



 / Q dB
MOS
SD
MOS
SD
MOS
SD

1
Direct
-
4,792
0,410
4,688
0,468
4,740
0,441

2
MNRU
Q=45dB
4,688
0,468
4,708
0,504
4,698
0,484

3
MNRU
Q=40dB
4,667
0,476
4,229
0,722
4,448
0,647

4
MNRU
Q=35dB
4,229
0,722
3,604
0,869
3,917
0,854

5
MNRU
Q=30dB
3,500
0,825
3,208
0,922
3,354
0,882

6
MNRU
Q=25dB
3,042
0,898
2,729
0,893
2,885
0,905

7
MNRU
Q=20dB
2,542
0,898
2,271
0,736
2,406
0,828

8
MNRU
Q=15dB
2,042
0,743
1,917
0,794
1,979
0,767

9
MNRU
Q=10dB
1,729
0,736
1,292
0,544
1,510
0,680

10
MNRU
Q=05dB
1,271
0,449
1,146
0,357
1,208
0,408

11
G.722@64
Nom, 1T
4,396
0,644
4,396
0,644
4,396
0,640

12
G.722@56
Nom, 1T
4,396
0,765
4,292
0,849
4,344
0,806

13
G.722@48
Nom, 1T
4,250
0,636
4,146
0,850
4,198
0,749

14
G.722@64
Nom, 2T
4,417
0,577
4,188
0,673
4,302
0,634

15
G.722@56
Nom, 2T
4,271
0,765
4,271
0,736
4,271
0,747

16
G.722@48
Nom, 2T
3,708
0,874
3,813
0,762
3,760
0,818

17
Codec 1/Applis C&E
Nom, 1T
4,646
0,526
4,583
0,577
4,615
0,550

18
Codec 1/Applis C&E
Nom, 2T
4,375
0,672
4,333
0,630
4,354
0,649

19
Codec 1/Applis C&E
High, 1T
4,521
0,684
4,542
0,651
4,531
0,664

20
Codec 1/Applis C&E
Low, 1T
4,167
0,753
4,271
0,736
4,219
0,743

21
Codec 2/Applis C&E
Nom, 1T
4,458
0,651
4,521
0,618
4,490
0,632

22
Codec 2/Applis C&E
Nom, 2T
4,521
0,684
4,188
0,867
4,354
0,794

23
Codec 2/Applis C&E
High, 1T
4,521
0,618
4,604
0,676
4,563
0,646

24
Codec 2/Applis C&E
Low, 1T
4,333
0,663
4,313
0,719
4,323
0,688

25
Codec 3/Applis C&E
Nom, 1T
4,625
0,640
4,604
0,610
4,615
0,622

26
Codec 3/Applis C&E
Nom, 2T
4,604
0,610
4,688
0,468
4,646
0,542

27
Codec 3/Applis C&E
High, 1T
4,583
0,577
4,563
0,580
4,573
0,576

28
Codec 3/Applis C&E
Low, 1T
4,417
0,647
4,313
0,719
4,365
0,682

29
Codec 4/Applis C&E
Nom, 1T
4,542
0,651
4,542
0,617
4,542
0,631

30
Codec 4/Applis C&E
Nom, 2T
4,542
0,651
4,521
0,684
4,531
0,664

31
Codec 4/Applis C&E
High, 1T
4,583
0,679
4,542
0,617
4,563
0,646

32
Codec 4/Applis C&E
Low, 1T
4,188
0,762
4,000
0,715
4,094
0,741

33
Codec 5/Applis C&E
Nom, 1T
4,604
0,644
4,521
0,652
4,563
0,646

34
Codec 5/Applis C&E
Nom, 2T
4,521
0,583
4,292
0,743
4,406
0,674

35
Codec 5/Applis C&E
High, 1T
4,583
0,577
4,500
0,652
4,542
0,614

36
Codec 5/Applis C&E
Low, 1T
4,292
0,617
4,042
0,683
4,167
0,660

Table 3 : MOS scores for Experiment#5A (Application A, Dynamic conditions)

Cond
Codec / Ref. 


Factor

(VAD Rev.Link On/Off)
Male 
Talkers
Female
Talkers
All
Talkers



 / Q dB
MOS
SD
MOS
SD
MOS
SD

1
Direct
-
4,708
0,544
4,646
0,526
4,677
0,533

2
MNRU
Q=50dB
4,688
0,512
4,646
0,526
4,667
0,516

3
MNRU
Q=45dB
4,604
0,536
4,583
0,613
4,594
0,573

4
MNRU
Q=37dB
4,292
0,743
3,708
0,898
4,000
0,871

5
MNRU
Q=29dB
3,354
0,887
3,021
0,887
3,188
0,898

6
MNRU
Q=21dB
2,521
0,945
2,292
0,798
2,406
0,878

7
MNRU
Q=13dB
1,750
0,758
1,729
0,736
1,740
0,743

8
MNRU
Q=05dB
1,188
0,394
1,042
0,202
1,115
0,320

9
Codec 1
Error-free / Off
4,542
0,582
4,479
0,618
4,510
0,598

10
Codec 1
DEC 1 / Off
4,417
0,710
4,042
0,922
4,229
0,840

11
Codec 1
DEC 2 / Off
4,563
0,681
4,396
0,707
4,479
0,696

12
Codec 1
DEC 3 / Off
4,479
0,583
4,500
0,619
4,490
0,598

13
Codec 1
DEC 4 / Off
4,521
0,618
4,354
0,635
4,438
0,629

14
Codec 1
DEC 5 / Off
4,354
0,785
4,292
0,617
4,323
0,703

15
Codec 1
DEC 3 / On
4,417
0,679
4,417
0,647
4,417
0,660

16
Codec 1
DEC 5 / On
4,542
0,544
4,229
0,751
4,385
0,671

17
Codec 2
Error-free / Off
4,583
0,539
4,646
0,565
4,615
0,550

18
Codec 2
DEC 1 / Off
4,125
0,761
4,063
0,885
4,094
0,822

19
Codec 2
DEC 2 / Off
4,563
0,681
4,542
0,582
4,552
0,630

20
Codec 2
DEC 3 / Off
4,333
0,753
4,313
0,803
4,323
0,775

21
Codec 2
DEC 4 / Off
4,354
0,838
4,271
0,736
4,313
0,786

22
Codec 2
DEC 5 / Off
4,313
0,748
4,021
0,863
4,167
0,817

23
Codec 2
DEC 3 / On
4,417
0,679
4,313
0,719
4,365
0,698

24
Codec 2
DEC 5 / On
4,333
0,834
3,896
0,928
4,115
0,905

25
Codec 3
Error-free / Off
4,563
0,580
4,583
0,577
4,573
0,576

26
Codec 3
DEC 1 / Off
4,500
0,583
4,146
0,714
4,323
0,673

27
Codec 3
DEC 2 / Off
4,604
0,536
4,563
0,580
4,583
0,556

28
Codec 3
DEC 3 / Off
4,583
0,577
4,500
0,505
4,542
0,541

29
Codec 3
DEC 4 / Off
4,625
0,531
4,667
0,559
4,646
0,542

30
Codec 3
DEC 5 / Off
4,500
0,652
4,354
0,635
4,427
0,645

31
Codec 3
DEC 3 / On
4,688
0,552
4,521
0,583
4,604
0,571

32
Codec 3
DEC 5 / On
4,563
0,616
4,396
0,676
4,479
0,649

33
Codec 4
Error-free / Off
4,625
0,489
4,604
0,494
4,615
0,489

34
Codec 4
DEC 1 / Off
4,417
0,710
4,125
0,733
4,271
0,732

35
Codec 4
DEC 2 / Off
4,521
0,772
4,500
0,619
4,510
0,696

36
Codec 4
DEC 3 / Off
4,583
0,577
4,396
0,707
4,490
0,649

37
Codec 4
DEC 4 / Off
4,625
0,570
4,500
0,583
4,563
0,577

38
Codec 4
DEC 5 / Off
4,292
0,824
4,208
0,713
4,250
0,768

39
Codec 4
DEC 3 / On
4,563
0,542
4,500
0,619
4,531
0,580

40
Codec 4
DEC 5 / On
4,438
0,681
3,979
0,934
4,208
0,845

41
Codec 5
Error-free / Off
4,354
0,635
4,229
0,751
4,292
0,695

42
Codec 5
DEC 1 / Off
4,292
0,713
4,000
0,825
4,146
0,781

43
Codec 5
DEC 2 / Off
4,458
0,651
4,438
0,712
4,448
0,679

44
Codec 5
DEC 3 / Off
4,354
0,758
4,292
0,713
4,323
0,733

45
Codec 5
DEC 4 / Off
4,521
0,545
4,417
0,613
4,469
0,580

46
Codec 5
DEC 5 / Off
3,958
0,898
3,958
0,683
3,958
0,794

47
Codec 5
DEC 3 / On
4,354
0,729
4,354
0,729
4,354
0,725

48
Codec 5
DEC 5 / On
4,188
0,673
3,854
0,875
4,021
0,794

Table 4 : MOS scores for Experiment#5B (Dynamic conditions for EFR)

Cond
Codec / Ref. 


Factor

(VAD Rev.Link On/Off)
Male 
Talkers
Female
Talkers
All
Talkers



 / Q dB
MOS
SD
MOS
SD
MOS
SD

1
Direct
-
4,708
0,459
4,688
0,512
4,698
0,484

2
MNRU
Q=50dB
4,688
0,468
4,521
0,583
4,604
0,533

3
MNRU
Q=45dB
4,479
0,799
4,417
0,613
4,448
0,709

4
MNRU
Q=37dB
4,542
0,544
4,167
0,724
4,354
0,665

5
MNRU
Q=29dB
4,083
0,710
3,208
0,713
3,646
0,833

6
MNRU
Q=21dB
2,875
0,672
2,104
0,592
2,490
0,740

7
MNRU
Q=13dB
1,896
0,515
1,792
0,683
1,844
0,604

8
MNRU
Q=05dB
1,146
0,357
1,167
0,377
1,156
0,365

9
MNRU
Q=00dB
1,063
0,245
1,000
0,000
1,031
0,175

10
GSM-HR
DEC 4 / Off
3,250
0,786
2,833
0,559
3,042
0,710

11
GSM-EFR
Error-free / Off
4,333
0,630
3,854
0,684
4,094
0,697

12
GSM-EFR
DEC 1 / Off
3,583
0,871
3,042
0,743
3,313
0,850

13
GSM-EFR
DEC 2 / Off
4,250
0,636
3,917
0,710
4,083
0,691

14
GSM-EFR
DEC 3 / Off
4,417
0,613
3,646
0,699
4,031
0,760

15
GSM-EFR
DEC 4 / Off
4,104
0,660
3,938
0,697
4,021
0,680

16
GSM-EFR
DEC 5 / Off
3,354
0,887
2,917
0,710
3,135
0,829

17
Codec 1/G.711
Error-free / Off
4,250
0,668
3,833
0,724
4,042
0,724

18
Codec 1/G.711
DEC 1 / Off
3,979
0,729
3,750
0,565
3,865
0,659

19
Codec 1/G.711
DEC 3 / Off
4,188
0,704
3,875
0,761
4,031
0,746

20
Codec 1/G.711
DEC 5 / Off
4,104
0,722
3,625
0,672
3,865
0,734

21
Codec 2/G.711
Error-free / Off
4,229
0,627
4,063
0,697
4,146
0,665

22
Codec 2/G.711
DEC 1 / Off
4,042
0,771
3,604
0,707
3,823
0,768

23
Codec 2/G.711
DEC 3 / Off
4,167
0,663
3,854
0,618
4,010
0,657

24
Codec 2/G.711
DEC 5 / Off
4,208
0,713
3,604
0,844
3,906
0,834

25
Codec 3/G.711
Error-free / Off
4,354
0,668
4,208
0,651
4,281
0,660

26
Codec 3/G.711
DEC 1 / Off
4,458
0,582
3,792
0,713
4,125
0,729

27
Codec 3/G.711
DEC 3 / Off
4,333
0,663
4,188
0,607
4,260
0,637

28
Codec 3/G.711
DEC 5 / Off
4,354
0,635
3,813
0,673
4,083
0,706

29
Codec 4/G.711
Error-free / Off
4,313
0,657
4,125
0,672
4,219
0,668

30
Codec 4/G.711
DEC 1 / Off
3,958
0,651
3,417
0,710
3,688
0,730

31
Codec 4/G.711
DEC 3 / Off
4,271
0,644
3,875
0,815
4,073
0,757

32
Codec 4/G.711
DEC 5 / Off
4,208
0,683
3,479
0,714
3,844
0,786

33
Codec 5/G.711
Error-free / Off
4,333
0,694
4,042
0,683
4,188
0,701

34
Codec 5/G.711
DEC 1 / Off
4,188
0,641
3,667
0,781
3,927
0,757

35
Codec 5/G.711
DEC 3 / Off
4,292
0,582
3,958
0,771
4,125
0,700

36
Codec 5/G.711
DEC 5 / Off
3,792
0,771
3,625
0,789
3,708
0,780

� 	Contact Person:	Dominique PASCAL		Tel : + 33 2 96 05 15 78


			FT R&D/DIH/EQS		Fax : + 33 2 96 05 13 16


			2 Av. Pierre Marzin		E-mail : dominique.pascal@rd.francetelecom.fr


			Technopole Anticipa


			22307 Lannion Cedex


			France





� FDNS = France Telecom; T-Nova Deutsche Telekom Berkom; Nortel Networks; Siemens
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