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The following tables provide the proposed test plan for the AMR 3G characterization. It follows the initial thoughts communicated by Comsat Labs during the June 3GPP S4 meeting in Miami (Tdoc S4#5 (99) 185 and incorporates the output of the discussion on the topic issued from the SQ meeting (Kyoto, Dec. 8th). It is emphasized that the priorities were given in TSGS4#5(99)158 and that the total number of experiments is linked to the limited funding assigned to this exercise.

Assumptions:

It is assumed that:


AMR 12.2 = GSM EFR


AMR 6.7 = ARIB PDC EFR


AMR 7.4 = TIA IS 641


EC0, EC1, EC2, and EC3 will be provided to SQ

Summary of each experiment:

Experiment
Description

Experiment 1a
Performance of the AMR speech codec modes under clean speech and 3G error conditions.

Should include tests of all 8 codec modes under error free and [3] error conditions characterizing the 3G FDD operation mode.

Experiment 1 should use the ACR method




Experiment 2a
Performance of the AMR speech codec mode under background noise and 3G error conditions.

Should include tests of all 8 codec modes under error free and [3] error conditions characterizing the 3G FDD operation mode.

Experiment 2 should use the DCR method. Several options are proposed for Exp#2.

Option 1 : 8 modes x 1 noise x 2 labs [size=168]  ( 1 noise only is tested

              Or 8 modes x  1 noise per lab [size=168]  ( 2 noises are tested

Option 2 : 5 modes x 1 noise per lab [size=120]  ( 2 noises are tested, size is more reasonable than Option 1.

Table 1.1: 
Factors and Conditions for 3G AMR Characterization Experiment 1.

Main Codec Conditions



Codec Under Test
1 
AMR

BER
4
EC0, EC1, EC2, EC3

Intra channel rates
8
12.2, 10.2, 7.95, 7.4, 6.7, 5.90, 5.15, and 4.75 kbit/s

Input level
1
nominal (-26dBov)

Tandeming 
1
single encoding

Noise, FH, DTX
1
Quiet background, DTX deactivated

Input Characteristic
1
Flat, Linear PCM

Codec references



Codecs
7
G.726 at 32 kbit/s (no errors, 1T & 4T)



G.729 at 8 kbit/s (no errors)



G.723.1 at 6.3 kbit/s (no errors)



G.723.1 at 5.3 kbit/s (no errors)



FR & HR (no errors)



EFR or IS96A (no errors)



IS127 (no errors)

Input level
1
nominal (-26dBov)

BER
1
no errors

Tandeming 
1
single encoding

Noise, FH, DTX
1
Quiet background, DTX deactivated

Input Characteristic
1
Flat, Linear PCM

Other references



Direct
1
nominal level, Flat (Linear PCM, no A-Law)

MNRU
6
nominal level, Flat (no A-Law, no environmental Noise added), Q= 6, 12, 18, 24, 30 and 36 dB

Common Conditions



3GPP Channel
1
3G FDD operation mode

Number of talkers
4
2 male and 2 female (M01, M02, F01, F02)

No. of speech samples
{}
n + 2 (preliminaries) sentence pairs per talker

Listening Level
1
‑15 dBPa (79dB SPL) at ERP (Ear Reference Point), for the Nominal Speech Input Level

Listening Instrument

Telephone handset with a modified IRS (MIRS) receiving response or 1 channel headphones with appropriate filtering

Listeners
24
Naive Listeners

Languages
2
TBD

Randomizations
{}
n groups of m listeners, 4 repeated measures per group of listeners

Rating Scale
1
ACR, Listening Quality scale

Total number of presentations
192
48 x 4 [reasonable for ACR test]

Replications
1


Table 1.2: 
Conditions for 3G AMR Characterization Experiment 1

Cnd
Codec
Level
Error

1
Direct
Nominal
EC0

2
MNRU 36dBQ
Nominal
EC0

3
MNRU 30dBQ
Nominal
EC0

4
MNRU 24dBQ
Nominal
EC0

5
MNRU 18dBQ
Nominal
EC0

6
MNRU 12dBQ
Nominal
EC0

7
MNRU 06dBQ
Nominal
EC0

8
G.726 32
Nominal
EC0

9
4 x G.726 32
Nominal
EC0

10
G.729 8
Nominal
EC0

11
G.723.1 6.3
Nominal
EC0

12
G.723.1 5.3
Nominal
EC0

13
GSM-EFR or IS96 A?
Nominal
EC0

14
GSM FR
Nominal
EC0

15
GSM HR
Nominal
EC0

16
IS127
Nominal
EC0

17
AMR 12.2
Nominal
EC0

18
AMR 10.2
Nominal
EC0

19
AMR 7.95
Nominal
EC0

20
AMR 7.40
Nominal
EC0

21
AMR 6.7
Nominal
EC0

22
AMR 5.90
Nominal
EC0

23
AMR 5.15
Nominal
EC0

24
AMR 4.75
Nominal
EC0

25
AMR 12.2
Nominal
EC1

26
AMR 10.2
Nominal
EC1

27
AMR 7.95
Nominal
EC1

28
AMR 7.40
Nominal
EC1

29
AMR 6.7
Nominal
EC1

30
AMR 5.90
Nominal
EC1

31
AMR 5.15
Nominal
EC1

32
AMR 4.75
Nominal
EC1

33
AMR 12.2
Nominal
EC2

34
AMR 10.2
Nominal
EC2

35
AMR 7.95
Nominal
EC2

36
AMR 7.40
Nominal
EC2

37
AMR 6.7
Nominal
EC2

38
AMR 5.90
Nominal
EC2

39
AMR 5.15
Nominal
EC2

40
AMR 4.75
Nominal
EC2

41
AMR 12.2
Nominal
EC3

42
AMR 10.2
Nominal
EC3

43
AMR 7.95
Nominal
EC3

44
AMR 7.40
Nominal
EC3

45
AMR 6.7
Nominal
EC3

46
AMR 5.90
Nominal
EC3

47
AMR 5.15
Nominal
EC3

48
AMR 4.75
Nominal
EC3

Table 2.1: DCR (Option 1)
Factors and Conditions for 3G AMR Characterization Experiment 2.

Main Codec Conditions



Codec Under Test
1 
AMR

BER
4
EC0, EC1, EC2, EC3

Intra channel rates
8
12.2, 10.2, 7.95, 7.4, 6.7, 5.90, 5.15, and 4.75 kbit/s

Input level
1
nominal (-26dBov)

Tandeming 
1
single encoding

Background Noise
1
Background noise: 

( Car @ 15 dB SNR or 

( Babble @ 20 dB SNR or 

( Street @ 15 dB SNR

DTX

No DTX

Input Characteristic
1
Flat, Linear PCM

Codec references



Codecs
4
G.729 at 8 kbit/s (no errors)



G.723.1 at 6.3 kbit/s (no errors)



G.723.1 at 5.3 kbit/s (no errors)



IS127 (no errors)

Input level
1
nominal (-26dBov)

BER
1
no errors

Tandeming 
1
single encoding

Background Noise
1
Background noise: 

( Car @ 15 dB SNR or 

( Babble @ 20 dB SNR or 

( Street @ 15 dB SNR

DTX

No DTX

Noise suppression

Deactivated (when available)

Input Characteristic
1
Flat, Linear PCM

Other references



Direct
1
nominal level, Flat (Linear PCM, no A-Law)

MNRU
5
nominal level, Flat (no A-Law, no environmental Noise added), Q= 6, 12, 18, 24, and 30 dB

Common Conditions



3GPP Channel
1
3G FDD operation mode

Number of talkers
4
2 male and 2 female (M01, M02, F01, F02)

No. of speech samples
{}
n + 2 (preliminaries) sentence pairs per talker

Listening Level
1
‑15 dBPa (79dB SPL) at ERP (Ear Reference Point), for the Nominal Speech Input Level

Listening Instrument

Telephone handset with a modified IRS (MIRS) receiving response

Listeners
24
Naive Listeners

Languages
2

TBD

Randomizations
{}
n groups of m listeners, 4 repeated measures per group of listeners

Rating Scale
1
Modified DCR, Degradation Quality scale

Total number of presentations
168
42 x 4  (big size for a DCR test)

Replications
1


Table 2.2: DCR (Option 1)
Conditions for 3G AMR Characterization Experiment 2
Cnd
Codec
Noise
Error

1
Direct
C|B|S
EC0

2
MNRU 30dBQ
Clear
EC0

3
MNRU 24dBQ
Clear
EC0

4
MNRU 18dBQ
Clear
EC0

5
MNRU 12dBQ
Clear
EC0

6
MNRU 06dBQ
Clear
EC0

7
AMR 12.2
C|B|S
EC0

8
AMR 10.2
C|B|S
EC0

9
AMR 7.95
C|B|S
EC0

10
AMR 7.40
C|B|S
EC0

11
AMR 6.7
C|B|S
EC0

12
AMR 5.90
C|B|S
EC0

13
AMR 5.15
C|B|S
EC0

14
AMR 4.75
C|B|S
EC0

15
G.729 8
C|B|S
EC0

16
G.723.1 6.3
C|B|S
EC0

17
G.723.1 5.3
C|B|S
EC0

18
IS127
C|B|S
EC0

19
AMR 12.2
C|B|S
EC1

20
AMR 10.2
C|B|S
EC1

21
AMR 7.95
C|B|S
EC1

22
AMR 7.40
C|B|S
EC1

23
AMR 6.7
C|B|S
EC1

24
AMR 5.90
C|B|S
EC1

25
AMR 5.15
C|B|S
EC1

26
AMR 4.75
C|B|S
EC1

27
AMR 12.2
C|B|S
EC2

28
AMR 10.2
C|B|S
EC2

29
AMR 7.95
C|B|S
EC2

30
AMR 7.40
C|B|S
EC2

31
AMR 6.7
C|B|S
EC2

32
AMR 5.90
C|B|S
EC2

33
AMR 5.15
C|B|S
EC2

34
AMR 4.75
C|B|S
EC2

35
AMR 12.2
C|B|S
EC3

36
AMR 10.2
C|B|S
EC3

37
AMR 7.95
C|B|S
EC3

38
AMR 7.40
C|B|S
EC3

39
AMR 6.7
C|B|S
EC3

40
AMR 5.90
C|B|S
EC3

41
AMR 5.15
C|B|S
EC3

42
AMR 4.75
C|B|S
EC3

Table 2.1 BIS: DCR (Option 2)
Factors and Conditions for 3G AMR Characterization Experiment 2.

Main Codec Conditions



Codec Under Test
1 
AMR

BER
4
EC0, EC1, EC2, EC3

Intra channel rates
5
TBD 

First proposal (12.2, 7.40, 6.70, 5.90, and 4.75 kbit/s)

Input level
1
nominal (-26dBov)

Tandeming 
1
single encoding

Background Noise
1
Background noise: 

( Car @ 15 dB SNR in Exp.2A 

( Street @ 15 dB SNR in Exp.2B

DTX

No DTX

Input Characteristic
1
Flat, Linear PCM

Codec references



Codecs
4
G.729 at 8 kbit/s (no errors)



G.723.1 at 6.3 kbit/s (no errors)



G.723.1 at 5.3 kbit/s (no errors)



IS127 (no errors)

Input level
1
nominal (-26dBov)

BER
1
no errors

Tandeming 
1
single encoding

Background Noise
1
Background noise: 

( Car @ 15 dB SNR in Exp.2A 

( Street @ 15 dB SNR in Exp.2B

DTX

No DTX

Noise suppression

Deactivated (when available)

Input Characteristic
1
Flat, Linear PCM

Other references



Direct
1
nominal level, Flat (Linear PCM, no A-Law)

MNRU
5
nominal level, Flat (car and street background noise), Q= 6, 12, 18, 24 and 30 dB

Common Conditions



3GPP Channel
1
3G FDD operation mode

Number of talkers
4
2 male and 2 female (M01, M02, F01, F02)

No. of speech samples
{}
n + 2 (preliminaries) sentence pairs per talker

Listening Level
1
‑15 dBPa (79dB SPL) at ERP (Ear Reference Point), for the Nominal Speech Input Level

Listening Instrument

Telephone handset with a modified IRS (MIRS) receiving response

Listeners
24
Naive Listeners

Languages
1
TBD

Randomizations
{}
n groups of m listeners, 4 repeated measures per group of listeners

Rating Scale
1
Modified DCR, Degradation Quality scale

Total nber of presentations
120
30 x 5 (more manageable than Option 1 for a DCR test)

Replications
1


Table 2.2 BIS: DCR (Option 2)
Alternate Conditions for 3G AMR 
Characterization Experiments 2A and 2B
Cnd
Codec
Noise
Error

1
Direct
C(Exp#2A)

S(Exp#2B)
EC0

2
MNRU 30dBQ
Clean
EC0

3
MNRU 24dBQ
Clean
EC0

4
MNRU 18dBQ
Clean
EC0

5
MNRU 12dBQ
Clean
EC0

6
MNRU 06dBQ
Clean
EC0

7
G.729 8
C|S
EC0

8
G.723.1 6.3
C|S
EC0

9
G.723.1 5.3
C|S
EC0

10
IS127
C|S
EC0

11
AMR 12.2
C|S
EC0

12
AMR 7.40
C|S
EC0

13
AMR 6.7
C|S
EC0

14
AMR 5.90
C|S
EC0

15
AMR 4.75
C|S
EC0

16
AMR 12.2
C|S
EC1

17
AMR 7.40
C|S
EC1

18
AMR 6.7
C|S
EC1

19
AMR 5.90
C|S
EC1

20
AMR 4.75
C|S
EC1

21
AMR 12.2
C|S
EC2

22
AMR 7.40
C|S
EC2

23
AMR 6.7
C|S
EC2

24
AMR 5.90
C|S
EC2

25
AMR 4.75
C|S
EC2

26
AMR 12.2
C|S
EC3

27
AMR 7.40
C|S
EC3

28
AMR 6.7
C|S
EC3

29
AMR 5.90
C|S
EC3

30
AMR 4.75
C|S
EC3

� Simao Campos, Comsat Labs,


� Dominique Pascal, FT/CNET, 


� Possible alternative for Option 1: 1 language per noise,


 example : 2a : Car @ 15 dB SNR, 2b : Street @ 15 dB SNR 





