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Executive Summary

This document contains the report of the listening lab activities for 3GPP audio codec characterization, which Ericsson has carried out by contract with ETSI. The task was to perform one listening test using the MUSHRA testing methodology, collect voting scores and deliver test results to Dynastat, according to document SP-050132 (PSS/MMS/MBMS Audio Codec Characterization Test Plan). This report specifies how in detail the task has been completed. 

In conclusion, the task according to the assignment as listening test lab has been performed and no irregularities need to be reported.

Experiment

According to document SP-050132 (PSS/MMS/MBMS Audio Codec Characterization Test Plan) Ericsson performed the following experiment:

	Phase
	Exp.
	Operational mode
	#Codecs 
	# cond/codec
	#Anchors
	#Ref.
	# Signals 
	#items

	1
	1-1
	Mono bit-rate
	2
	3+1
	2
	2
	11
	12


Specifically, the experimental conditions were as follows:

Table 1: Conditions and factors for Experiment 1-1 (mono – bit rate)

	Main Codec Conditions
	
	

	Codec(s)
	2
	AMR-WB+, E-AAC+

	Use case
	1
	A (PSS) (except low-complexity AMR-WB+ condition)

	Error Conditions
	1
	No errors

	Mono/Stereo
	1
	Mono

	Bit rates
	3
	10kbps, 16kbps, 20kbps

	Low complexity-AMR-WB
	1
	10kbps

	
	
	

	References
	
	

	Open Reference
	1
	Original signal

	Hidden Reference
	1
	Original signal

	Anchors
	2
	3.5 kHz and 7 kHz low-pass filtered original signal 

	
	
	

	Common Conditions
	
	

	Stimulus type
	
	Sound item

	Radio Channels
	0
	Clean

	Number of audio items
	12
	

	Input sampling rate
	
	48 kHz

	Number of input channels
	2
	Stereo input

	Output sampling rate
	
	Unspecified

	Number of output channels
	1
	Mono

	Listening Level
	1
	To be chosen by subject

	Listeners
	15
	Experienced listeners

	Presentation randomizations
	15
	One for each listener

	Rating Scale
	1
	Continuous quality scale

	Replications 
	2
	Each sub-experiment is done in two independent test labs

	Listening System
	1
	Binaural high-quality headphones

	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)


Experiment data

According to the test plan, the listening test data (processed material) was obtained by Ericsson (host-lab) after cross-checking by CT (cross-check laboratory). 

Listening panel

The listening panel was selected from experienced listeners inside Ericsson. A pre-screening procedure was used were previous performance in intermediate quality audio listening tests served as an indication of the listeners’ ability to judge anchors and references in a correct way, as well as the ability to repeatedly grade in a consistent manner. 

The listeners had all previous experience of audio listening tests using the Mushra methodology.  

Lab setup
The listening environments were two listening labs, which both conformed to the test plan (see table 1 above). Open-back circum-aural headphones were used (Sennheiser HD650) and the listeners could individually adjust the listening level to their preference. The audio was fed from the computer to the listener using M-audio USB Duo sound cards.
Mushra test software

The Mushra software used is an in-house development. It has a similar GUI as the CRC-SEAQ software shown in the test plan. The software performs both inter-item and intra-item randomization of the test sequence, and provides a raw output of the test results into individual listener output files. 
Listener instructions

See Annex 1.
Irregularities during the test

No irregularities have been encountered.

Post screening of results

An inspection of the voting scores was done after the testing. The acceptance criterion of the voting scores was the ability of the subject to rank the anchors and the hidden reference consistently in correct order. According to this criterion all votes have been found acceptable.

Testing session

Listeners were asked first to read through the listener instructions and then to start with the training phase. They were further instructed to take breaks frequently between trials depending on their own feeling in order to avoid fatigue. After the training phase and provided that there were no questions, the listeners started the grading phase.  

Results

The voting scores were sent to Dynastat (GAL) in result sheets obtained from Dynastat. Results from the training phase of the test have not been delivered. In order to provide a cross-checking possibility for the result post-processing and analysis, Ericsson supplied an own basic results analysis to Dynastat, see Annex 2. 

Conclusion

The task according to the assignment as listening test lab has been performed and no irregularities need to be reported.

Annex A: Listener Instruction 

Instructions to be given to subjects

1
Training phase

The first step in the listening tests is to become familiar with the testing process. This phase is called a training phase and it precedes the formal evaluation or grading phase.

The purpose of the training phase is to allow you, as an evaluator, to learn how to use the test equipment and the grading scale.

In the training phase you will participate a short test similar to the one you will perform in the grading phase of the test. 

No grades given during the training phase will be taken into account in the actual tests.

Please start the training phase by clicking on the “Mushra_Training” icon.

2
Grading phase

The purpose of the grading phase is to invite you to assign your grades using the quality scale. Your grades should reflect your subjective judgment of the quality level for each of the sound excerpts presented to you. Each trial will contain 10 signals to be graded. Each of the items is approximately 5 to 10 s long. You should listen to the reference and all the test conditions by clicking on the respective buttons. In a first step it is recommended to browse through all signals within each trial in order to get a coarse impression of the offered quality range. Then you may listen more carefully and start to rank the signals. You may listen to the signals in any order, any number of times. Use the slider for each signal to indicate your opinion of its quality. When you are satisfied with your grading of all signals you should click on the “register scores” button at the bottom of the screen.

The grading scale is continuous from “excellent” to “bad”. A grade of 0 corresponds to the bottom of the “bad” category, while a grade of 100 corresponds to the top of the “excellent” category.

In evaluating the sound excerpts, please note that you should not necessarily give a grade in the “bad” category to the sound excerpt with the lowest quality in the test. However one or more excerpts must be given a grade of 100 because the unprocessed reference signal is included as one of the excerpts to be graded. 

You should not discuss your personal interpretation or your gradings with the other subjects at any time during the test.

Please start the grading phase by clicking on the “Mushra_Test” icon.
________________
Annex B: Basic Statistical Result Analysis
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Average

WB+ 10m

WB+ 10mlc

WB+ 16m

WB+ 20m

E-AAC+ 10m

E-AAC+ 16m

E-AAC+ 20m

REF

m_cl_x_2/m_cl_x_2_AMRWB+_exp_1_1_cond_10m.wav

74,67

25,87

86,13

90,47

40,40

65,27

69,07

98,67

m_ot_x_1/m_ot_x_1_AMRWB+_exp_1_1_cond_10m.wav

64,40

62,40

80,93

80,93

41,33

62,27

73,93

100,00

m_p_x_1/m_p_x_1_AMRWB+_exp_1_1_cond_10m.wav

49,00

32,80

63,87

78,87

47,13

65,67

84,13

100,00

m_si_x_1/m_si_x_1_AMRWB+_exp_1_1_cond_10m.wav

60,60

16,80

78,93

77,87

54,20

74,40

82,27

100,00

s_cl_2t_1/s_cl_2t_1_AMRWB+_exp_1_1_cond_10m.wav

56,87

40,00

81,93

83,53

18,67

46,60

64,13

100,00

s_cl_2t_2/s_cl_2t_2_AMRWB+_exp_1_1_cond_10m.wav

58,80

38,60

73,07

75,27

39,80

66,67

74,53

100,00

s_cl_mt_1/s_cl_mt_1_AMRWB+_exp_1_1_cond_10m.wav

43,60

40,33

71,67

90,53

24,93

68,47

80,00

100,00

s_no_ft_2/s_no_ft_2_AMRWB+_exp_1_1_cond_10m.wav

66,07

49,07

80,07

82,47

29,33

61,20

77,60

100,00

sbm_sm_x_1/sbm_sm_x_1_AMRWB+_exp_1_1_cond_10m.wav

62,93

38,60

82,20

88,07

43,53

67,53

83,33

100,00

sbm_sm_x_2/sbm_sm_x_2_AMRWB+_exp_1_1_cond_10m.wav

57,13

46,67

79,33

81,67

22,47

47,67

59,73

100,00

som_fi_x_2/som_fi_x_2_AMRWB+_exp_1_1_cond_10m.wav

64,20

34,60

70,13

77,33

43,60

71,47

77,87

100,00

som_ot_x_1/som_ot_x_1_AMRWB+_exp_1_1_cond_10m.wav

58,00

35,20

67,73

80,33

26,73

65,67

75,73

100,00

Average

WB+ 10m

WB+ 10mlc

WB+ 16m

WB+ 20m

E-AAC+ 10m

E-AAC+ 16m

E-AAC+ 20m

REF

M

62,17

34,47

77,47

82,03

45,77

66,90

77,35

99,67

S

56,33

42,00

76,68

82,95

28,18

60,73

74,07

100,00

SbM

60,03

42,63

80,77

84,87

33,00

57,60

71,53

100,00

SoM

61,10

34,90

68,93

78,83

35,17

68,57

76,80

100,00

Total

59,69

38,41

76,33

82,28

36,01

63,57

75,19

99,89

Min

M

49,00

16,80

63,87

77,87

40,40

62,27

69,07

98,67

S

43,60

38,60

71,67

75,27

18,67

46,60

64,13

100,00

SbM

57,13

38,60

79,33

81,67

22,47

47,67

59,73

100,00

SoM

58,00

34,60

67,73

77,33

26,73

65,67

75,73

100,00

Total

43,60

16,80

63,87

75,27

18,67

46,60

59,73

98,67

Max

M

74,67

62,40

86,13

90,47

54,20

74,40

84,13

100,00

S

66,07

49,07

81,93

90,53

39,80

68,47

80,00

100,00

SbM

62,93

46,67

82,20

88,07

43,53

67,53

83,33

100,00

SoM

64,20

35,20

70,13

80,33

43,60

71,47

77,87

100,00

Total

74,67

62,40

86,13

90,53

54,20

74,40

84,13

100,00
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