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1.

Introduction 

This document contains a first proposal for a high-level description of AMR-WB Selection Test Plan. The document outlines a set of experiments for basis of discussion. The proposal is based on AMR-WB Qualification Test Plan and AMR-NB Selection Test Plan. 
2. 

General

The letters refer to the following systems/applications:

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

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

C
EDGE phase II channels

E
3G UTRAN channels

Test plan consists of the following experiments and sub-experiments:

Experiment 1: 
Performances in Clean Speech and in Static Error Conditions (ACR) for Applications A, B, C and E 

· Experiment 1a: 
GSM FR Channel (Applications A and B)

· Experiment 1b: 
Higher-rate channels (Applications C and E)

· Experiment 1c: 
GSM EFR performance

Experiment 2: 
Performances in Background Noise and in Static Error Conditions (DCR) for Applications A, B, C and E

· Experiment 2a:
GSM FR channel (Applications A and B) in Car noise

· Experiment 2b:
GSM FR channel (Applications A and B) in Street noise 

· Experiment 2c:
Higher-rate channels (Applications C and E) in Car noise

· Experiment 2d:
Higher-rate channels (Applications C and E) in Street noise

· Experiment 2e: 
GSM EFR performances in Car noise

· Experiment 2f: 
GSM EFR performances in Street noise

Experiment 3: 
The Effect of Speech Input Level and Tandeming under Clean Speech Conditions (ACR) for Applications A, B, C and E

Experiment 4: 
Performances in Dynamic Conditions in GSM FR Channel with Codec Mode Adaptation On (ACR) for Application A 

· Experiment 4a: 
Performance in Dynamic Conditions for AMR-WB (Application A )
· Experiment 4b: 
Performance in Dynamic Conditions for EFR

Experiment 5: 
The Effect of Static Errors under Clean Speech Conditions with Codec Mode Adaptation On (ACR) for Applications A and B 

Experiment 6: 
Influence of VAD/DTX in GSM FR channel (CCR) for Application B 

The number of conditions (per speech sample) is shown in the table below: 

Experiment
Number of conditions (per speech sample)
N=6
N=5
N=4
N=3

Experiment 1a
9N+10
64
55
46
37

Experiment 1b
11N+10
76
65
54
43

Experiment 1c
12
12
12
12
12

Experiment 2a
9N+10
64
55
46
37

Experiment 2b 
9N+10
64
55
46
37

Experiment 2c
11N+10
76
65
54
43

Experiment 2d
11N+10
76
65
54
43

Experiment 2e
12
12
12
12
12

Experiment 2f
12
12
12
12
12

Experiment 3
12N+19
91
79
67
55

Experiment 4a
7N+7
49
42
35
28

Experiment 4b
14
14
14
14
14

Experiment 5
9N+10
64
55
46
37

Experiment 6
6N+10
46
40
34
28

3.

High-level descriptions of experiments

3.1 

Experiment 1: Performances in Clean Speech and in Static Error Conditions (ACR) for Applications A, B, C and E 

The purpose of this experiment is to evaluate the performances of AMR-WB candidate algorithms in clean speech (free of background noise) and in static error conditions.

The experiment is divided into three sub-experiments:

Experiment 1a: GSM FR channel (Applications A and B)

Experiment 1b: Higher-rate channels (Applications C and E)

Experiment 1c: GSM EFR performance 
3.1.1
Experiment 1a

The following table shows the conditions and factors to be used in this experiment. 

Main Codec Conditions



Candidates
N


Error Conditions for application A
5
No errors, C/I 13dB, C/I 10 dB, C/I 7 dB, C/I 4 dB

(at maximum 4 different codec modes)

Error Conditions for application B
4
No errors, C/I 19dB, C/I 16dB, C/I 13dB

(same codec mode for no errors and C/I 19 dB)

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming or background noise

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Applications A/B 

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 1a: Conditions and factors for Experiment 1a

Number of test conditions: N codecs * (5+4) conditions + 3 reference codecs  + 6 MNRUs + Direct = 9N+10.  
3.1.2
Experiment 1b

The following table shows the conditions and factors to be used in this experiment.

Main Codec Conditions



Candidates
N


Error Conditions for application C
6
No errors, C/I 19 dB, C/I 16 dB, C/I 13 dB, C/I 10 dB, C/I 7 dB, C/I 4 dB (at maximum 4 different modes)

(no errors condition is tested in application E)

Error Conditions for application E
5
No errors, EP-E-1, EP-E-2, EP-E-3, EP-E-4 
(No errors is tested with the same mode as at least one of the error conditions)

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming or background noise

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
2
Applications C & E

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 1b: Conditions and factors for Experiment 1b

Number of test conditions: N codecs * (6+5) conditions + 3 reference codecs  + 6 MNRUs + Direct = 11N+10. 
Open issues: 

· What kind of EPs will be used for application E?

· Is it feasible to test EDGE Phase II channels (availability of the Error Patterns)? Also, for which EDGE Phase II channel are the performance requirements set? (Testing the performance in EDGE FR may be enough since we are mainly interested in high-rate channels? Lower rates are tested already in GSM FR channel error Experiment 1a.)  

3.1.3
Experiment 1c

The following table shows the conditions and factors to be used in this experiment. 

Main Codec Conditions



Candidates
0






Codec references



Codec references
5
GSM EFR (no errors, C/I 13dB, C/I 10 dB, C/I 7 dB, C/I 4 dB), -26 dBov, GSM filter characteristic





Other references



Direct
1
Nominal input level, GSM filter

MNRU
6
Q=5, 10, 15, 20, 25, 30 (all: nominal input level, GSM Filter)





Common Conditions



Radio Channels
1
Applications A/B

Number of talkers
4
2 male and 2 female

Number of speech samples
14?
12 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural headphone with Modified IRS receiving response (exclusive of the SRAEN filter) The other ear is open.

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 1c: Conditions and factors for Experiment 1c

Number of test conditions: 5 reference conditions  + 6 MNRUs + Direct =  12 conditions 

3.2
Experiment 2: Performances in Background Noise and in Static Error Conditions (DCR) for Applications A, B, C and E 

This experiment is designed to evaluate the performances of the wideband candidate algorithms in the presence of background noise (Car and Street Noises). 

This results in two sub-experiments:

Experiment 2a:
GSM FR channel (Applications A and B) in Car noise

Experiment 2b:
GSM FR channel (Applications A and B) in Street noise 

Experiment 2c:
Higher-rate channels (Applications C and E) in Car noise

Experiment 2d:
Higher-rate channels (Applications C and E) in Street noise

Experiment 2e: 
GSM EFR performances in Car noise

Experiment 2f: 
GSM EFR performances in Street noise

3.2.1
Experiment 2a & 2b

The following table shows the conditions and factors to be used in these experiments.

Main Codec Conditions



Candidates
N


Error Conditions for application A
5
No errors, C/I 13dB, C/I 10 dB, C/I 7 dB, C/I 4 dB

(at maximum 4 different codec modes)

Error Conditions for application B
4
No errors, C/I 19dB, C/I 16dB, C/I 13dB

(same codec mode for no errors and C/I 19 dB)

Background Noise
2
Experiment 2a: 4 samples of Car Noise, 15 dB SNR
Experiment 2b: 4 samples of Street Noise, 15 dB SNR

Input level
1
-26 dBov

Tandeming
0
No tandeming

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Applications A/B 

Number of talkers
4
2 male and 2 female

Number of speech samples
6?
4 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
3
3 groups of 8 listeners

Rating Scale
1
Modified DCR 

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open.

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 2a: Conditions and factors for Experiments 2a (Car Noise) and 2b (Street Noise)

Number of test conditions: N codecs * (5+4) conditions + 3 reference codecs  + 6 MNRUs + Direct = 9N+10  (for both experiments)
3.2.2
Experiment 2c & 2d

The following table shows the conditions and factors to be used in these experiments.

Main Codec Conditions



Candidates
N


Error Conditions for application C
6
No errors, C/I 19 dB, C/I 16 dB, C/I 13 dB, C/I 10 dB, C/I 7 dB, C/I 4 dB (at maximum 4 different codec modes)

(no errors condition is tested in application E)

Error Conditions for application E
5
No errors, EP-E-1, EP-E-2, EP-E-3, EP-E-4 
(No errors is tested with the same mode as at least one of the error conditions)

Background Noise
2
Experiment 2c: 4 samples of Car Noise, 15 dB SNR
Experiment 2d: 4 samples of Street Noise, 15 dB SNR

Input level
1
-26 dBov

Tandeming
0
No tandeming

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
2
Applications C and E 

Number of talkers
4
2 male and 2 female

Number of speech samples
6?
4 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
3
3 groups of 8 listeners

Rating Scale
1
Modified DCR 

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open.

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 2b: Conditions and factors for Experiments 2c (Car Noise) and 2d (Street Noise)

Number of test conditions: N codecs * (6+5) conditions + 3 reference codecs  + 6 MNRUs + Direct) = 11N+10  (for both experiments)
3.2.3
Experiment 2e & 2f

The following table shows the conditions and factors to be used in these experiments.

Main Codec Conditions



Candidates
0






Codec references



Codec references
5
GSM EFR (no errors, C/I 13dB, C/I 10 dB, C/I 7 dB, C/I 4 dB), -26 dBov, GSM filter characteristic

Background Noise
2
Experiment 2e: 4 samples of Car Noise, 15 dB SNR
Experiment 2f: 4 samples of Street Noise, 15 dB SNR





Other references



Direct
1
Nominal input level, GSM filter

MNRU
6
Q=5, 10, 15, 20, 25, 30 (all: nominal input level, GSM Filter)





Common Conditions



Radio Channels
1
Applications A/B

Number of talkers
4
2 male and 2 female

Number of speech samples
6?
4 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
3
3 groups of 8 listeners

Rating Scale
1
Modified DCR

Replications
1


Languages
1


Listening System
1
Monaural headphone with Modified IRS receiving response (exclusive of the SRAEN filter)

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 2c: Conditions and factors for Experiments 2e (Car Noise) and 2f (Street Noise)

Number of test conditions: 5 reference codecs + 6 MNRUs + Direct =  12 conditions (for both experiments)

3.3
Experiment 3: The Effect of Speech Input Level and Tandeming under Clean Speech Conditions (ACR)  for Applications A, B, C and E 

This experiment is designed to evaluate the candidate codec performance in tandeming conditions and with a variety of input levels.

The following table shows the conditions and factors to be used in this experiment.

Main Codec Conditions



Candidates
N


Applications
3
A, B, C/E (highest bit-rate codec mode for each application)

Error Conditions
1
No errors

Input level
1

3
Nominal -26dB relative to OVL, for the tandeming, and

for the single encoding condition (nominal plus or minus 10dB) 

Tandeming
2
single encoding and tandeming of the codec with the same (highest bit-rate) codec mode 

Input characteristic
1
P.341

Background noise
0
No background noise 

Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, no background noise, P.341)

Tandeming
2
Single encoding and tandeming





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
0


Number of talkers
4
2 male and 2 female

Number of speech samples
10?
4 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
3
3 groups of 8 listeners

Rating Scale
1
ACR, Listening Quality Scale  

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open.

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 3: Conditions and factors for Experiment 3

Number of test conditions: 3 applications * (N codecs * (1+3) conditions) + 3 reference  codecs * (3+1) conditions  + 6 MNRUs + Direct = 12N+19. 
3.4 
Experiment 4: Performances in Dynamic Conditions in GSM FR Channel with Codec Mode Adaptation On (ACR) for Application A 

This experiment is designed to evaluate the performance of the candidate codec algorithm in dynamic conditions in GSM FR channel. Only application A is tested since it is more challenging than application B. (The performance requirements are same for application A and B.) Adaptation should be turned on, so that the modes used are those selected by the adaptation algorithm. 

The experiment is split into two sub-experiments (WB and NB):

Experiment 4a: Performance in Dynamic Conditions for AMR-WB (Application A)
Experiment 4b: Performance in Dynamic Conditions for EFR 

3.4.1 Experiment 4a 

The following table shows the conditions and factors to be used in this experiment.
Main Codec Conditions



Candidates
N


Dynamic Error Patterns
5
DEC1, DEC2, DEC3, DEC4 & DEC5  (same profiles as for AMR-NB) (Adaptation on: one out of maximum 4 different codec modes is chosen by link adaptation througout the experiment)

Applications
1
A 

VAD/DTX conditions
2
VAD/DTX on and off for dynamic error patterns DEC1? and DEC2?. Other error patterns tested with VAD/DTX off

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming or background noise

Input characteristic
1
P.341





Codec references



Codec references
0






Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Applications A/B 

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 4a: Conditions and factors for Experiment 4a
Number of test conditions: N codecs * (5+2) conditions + 6 MNRUs + Direct = 7N+7. 
3.4.2 Experiment 4b 

The following table shows the conditions and factors to be used in this experiment.
Main Codec Conditions



Candidates
0


Codec modes
1






Codec references



Codec references
1
EFR

Dynamic Error Patterns
5
DEC1, DEC2, DEC3, DEC4 & DEC5  

VAD/DTX conditions
2
VAD/DTX on and off for dynamic error patterns DEC1? and DEC2?. Other error patterns tested vith VAD/DTX off

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming or background noise

Input characteristic
1
P.341





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Applications A/B 

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural headphone with Modified IRS receiving response (exclusive of the SRAEN filter) The other ear is open.

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 4b: Conditions and factors for Experiment 4b
Number of test conditions: 1 reference codec * (5+2) conditions + 6 MNRUs + Direct = 7+7=14 conditions  

Open issues: 

· How to compare the results from these two experiments 4a and 4b (WB against NB?)
3.5
Experiment 5: The Effect of Static Errors under Clean Speech Conditions with Codec Mode Adaptation On (ACR) for Applications A and B 

This experiment is designed to evaluate the performance of adaptation algoritms for static conditions and to verify that the adaptation algorithms cope well also with static conditions. (The experiment is the same as Experiment 1a but with adaptation turned on.)

The following table shows the conditions and factors to be used in this experiment.

Main Codec Conditions



Candidates
N


Error Conditions for application A
5
No errors, C/I 13dB, C/I 10 dB, C/I 7 dB, C/I 4 dB

(Adaptation on: one out of maximum 4 codec modes is chosen by link adaptation througout the experiment)

Error Conditions for application B
4
No errors, C/I 19dB, C/I 16dB, C/I 13dB

(Adaptation on: one out of maximum 4 codec modes is chosen by link adaptation througout the experiment) 

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming or background noise

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Applications A/B 

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
ACR

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 5: Conditions and factors for Experiment 5

Number of test conditions: N codecs * (5+4) conditions + 3 reference codecs  + 6 MNRUs + Direct = 9N+10. 
3.6
Experiment 6: Influence of VAD/DTX in the GSM FR channel (CCR) for Application B  

This experiment is designed to evaluate the performance of the VAD/DTX solutions that the codec proponents provide for the selection phase. There seems no need to test VAD/DTX for both applications A and B. VAD/DTX is tested only with Application B.  
The following table shows the conditions and factors to be used in this experiment.

Main Codec Conditions



Candidates
N


Error Conditions 
0
No errors

Applications
1
B 

VAD/DTX 
2
With and without VAD/DTX

Input level
1
-26 dBov

Tandeming and noise
0
No tandeming 

Backbround noise
3
Clean speech (no noise), Street noise at  S/N = 15 dB, Car noise at  S/N = 15 dB.

Input characteristic
1
P.341





Codec references



Codec references
3
G.722-64k, G.722-56k, G.722-48k (all: no errors, nominal input level, P.341)





Other references



Direct
1
Nominal input level, P.341

MNRU
6
Q=5, 13, 21, 29, 37, 45 (all: nominal input level, P.341)





Common Conditions



Radio Channels
1
Application A/B

Number of talkers
4
2 male and 2 female

Number of speech samples
26?
24 + 2 (preliminaries) sentence pairs per talker.

Listening Level
1
79dB SPL

Listeners
24
Naïve Listeners

Randomizations
6
6 groups of 4 listeners

Rating Scale
1
CCR

Replications
1


Languages
1


Listening System
1
Monaural  headphones (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open. 

Listening Environment

Room Noise: Hoth Spectrum at 30dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)

Table 6: Conditions and factors for Experiment 6

Number of test conditions: N codecs * (2*3) conditions + 3 reference codecs + 6 MNRUs + Direct = 6N+10.  
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