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1 Introduction

3GPP SA4 has approved the test plans defined for AMR NB/WB Conversation Test in UMTS over HSDPA/EUL (Tdoc S4-070341).

France Telecom R&D performed listening assessments as detailed in Tdoc S4-070213.  The experiment design for these experiments is described in Section 3.0 of the noted document. The evaluation methodology used was Conversational Testing. The test bed supplied by Alcatel Lucent is discussed in the noted document and its use is detailed in an Alcatel Lucent document accompanying the material. Noise files utilized during testing were supplied by Dynastat. 

2 Experimental Design

The test conditions for the AMR or AMR-WB experiment are in table 1. The number in bracket in Radio condition column is the number to be given to the testbed. 
	Noise in Room A 
	Radio Network

Condition


	Noise in Room B
	Description
	Cond. Number

	Hoth
	A->B: [1]

B->A: [1]
	Hoth
	Lm.LT.LM

LM.LT.Lm
	1

	Car
	A->B: [6]

B->A: [6]
	Car
	Hm.LT.HM

HM.LT.Hm
	2

	Car
	A->B: [5]

B->A: [2]
	Hoth
	Hm.LT.LM

HM.LT.Lm
	3

	Hoth
	A->B: [2]

B->A: [5]
	Car
	Lm.LT.HM

LM.LT.Hm
	4

	Cafeteria 
	A->B: [1]

B->A: [1]
	Cafeteria
	Lm.LT.LM

LM.LT.Lm
	5

	Cafeteria
	A->B: [2]

B->A: [5]
	Street
	Lm.LT.HM

LM.LT.Hm
	6

	Street
	A->B: [5]

B->A: [2]
	Cafeteria
	Hm.LT.LM

HM.LT.Hm
	7

	Street
	A->B: [6]

B->A: [6]
	Street
	Hm.LT.HM

HM.LT.Hm
	8

	Hoth
	A->B: [3]

B->A: [3]
	Hoth
	Lm.HT.LM

LM.HT.Lm
	9

	Car
	A->B: [8]

B->A: [8]
	Car
	Hm.HT.HM

HM.HT.Hm
	10

	Car
	A->B: [7]

B->A: [4]
	Hoth
	Hm.HT.LM

HM.HT.Hm
	11

	Hoth
	A->B: [4]

B->A: [7]
	Car
	Lm.HT.HM

LM.HT.Hm
	12

	Cafeteria 
	A->B: [3]

B->A: [3]
	Cafeteria
	Lm.HT.LM

LM.HT.Lm
	13

	Cafeteria
	A->B: [4]

B->A: [7]
	Street
	Lm.HT.HM

LM.HT.Hm
	14

	Street
	A->B: [7]

B->A: [4]
	Cafeteria
	Hm.HT.LM

HM.HT.Lm
	15

	Street
	A->B: [8]

B->A: [8]
	Street
	Hm.HT.HM

HM.HT.Hm
	16


Table 1 – Conditions for the AMR or AMR-WB experiment

3 Communicator Environment

The communicators were placed in two separate acoustic isolation rooms. Both rooms are capable of providing background noise conforming to the specification ETSI, EG 202 396-1.
3.1 Environmental Noise

The .wav files of the ambient noises were prepared by Dynastat and have been made available on a FTP site conforming to the schedule to the test laboratories. The duration of each file is long enough for normal conversation duration. However, it can be automatically played as a loop to avoid any blank.

The noise files are played by the PC, transmitted to four amplifiers which feed the four loudspeakers. The loudspeakers are fixed to the wall, all around the subject's position in the room. They are equalized to contribute similarly to the ambient noise.

The measurement microphone is placed at a point located in the middle of the subject's head, in his absence. The noise level is measured by a sound level meter including the Leq (equivalent noise level) function, on a minimum of 2 minutes.

The play-back settings are recorded for each noise. So, noise generation and level checking do not delay the following conversation.
3.2 Testbed

The Testbed arrived at France Telecom R&D on Tuesday May 15. Alcatel announced a delay in the delivery but finally the test bed was delivered in time. Nevertheless, during the initial setup of the test bed, it appeared that an interface between the sound card and the headset was missing. France Telecom succeeded in making one. Some internal testing show that the software did not work properly; some words were replicated when the conversation lasted more than a minute. This problem was linked to real time, and Alcatel Lucent sent new versions of software to solve the problem. Due to these software exchanges, the actual testing has been delayed by 10 days. These problems have already been discussed in S4-070419 in June.
The headsets delivered with the testbed were binaural while the testplan required monaural listening. It was decided in order not to delay the process, to use the provided headset but the subject is told to set up the headset using the earpiece linked to the microphone on his/her preferred ear and to put the other earpiece behind the other ear.

4 Testing Procedures

The Test Plan for these experiments provides freedom to the various Test Laboratories in conducting the Conversational Tests. Test conditions, sample conversational scenarios and randomizations of both the conditions and scenarios are provided. The number of communicator pairs is set at 16 for the three experiments. Separate communicators are required for each experiment. There is no direction provided as to the makeup of the communicators or their pairing. Recommended timing and scheduling for the experiments was not provided. The directions to the subjects and the subjective questionnaire were provided in English and France Telecom has translated them to French.

France Telecom used the grouping and randomization sequences specified. The test schedule was designed to maximize listener performance and minimize listener fatigue. The test conditions were separated into four blocks with each block containing four conditions and the subjects were given a break between blocks of conditions. The communication scenarios were structured to last about 3 minutes each, about one minute was needed to answer the questionnaire after each condition.  Each block required about 16 minutes to complete. Including preliminary and breaks, a communicator session lasted two hours. The scenario structure implies a calling party and a called party. The subjects swapped called/caller modes randomly depending on the scenario linked with the condition. The scenarios were randomly distributed to the conditions for each subject's pair.
4.1 Subject Issues

The subjective assessment was performed using 16 communicator pairs (nominally balanced between male and female subjects; no effort was made to balance male/female subjects within pairs). Familiarity within communicator pairs was not required or specifically excluded.

After hearing screens and all paper work were completed, the appropriate introduction and training was conducted. Listeners read along as scripted instructions were read aloud. The scripted instructions included information about use of the data entry unit, headset placement, in addition to the specifics required by the test plan. Two training scenarios were conducted in full communicator mode with the Testbed set in a neutral mode. Questions were answered as needed during training only in reference to the use of the data entry units and specifics regarding the conduct of the test such as breaks and overall length.  No information was provided which might influence decision-making.

4.2 Data Entry Units (DEU)

Small tactile screens were used as Data Entry Units with the subjects. Each subject had access to a DEU in each listening chamber. The information is recorded on a PC situated in the operator's room. 
The operator in charge of the tests controlled permanently the behaviour of the subjects through audio and video monitor. 

5 Test results

The 3 experiments used the same criterions for evaluation of the conversation. The five criterions were:

· Question 1: How do you assess the sound quality of the other person’s voice?

· Question 2:  How well did you understand what the other person was telling you?

· Question 3: How would you assess your level of effort to converse back and forth during the conversation  

· Question 4: Did you detect (noises, cuts,)? Yes or no? If yes, how annoying was it?

· Question 5: What is your opinion of the connection you have just been using? 

In the test results, the MOS for the question 4 is averaged on the scores of the subjects who have answered "yes" to the first part of question 4.
In the tables and figures that follow, the questions are labeled using the following abbreviations: Q1 – VQ (Voice Quality), Q2 – UN (Understanding), Q3 – LE (Level of Effort), Q4 – DD (Detect Disturbances), and Q5 – OQ (Over Quality).

5.1 AMR Narrow-Band

5.1.1 Experiment1: Mode 5.9
The table 2 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And table 3 shows the MOS for Room B. 
Standard deviation for every condition is given in table 4 for Room A and table 5 for Room B. Number of positive answer to Question 4 in Exp1 is given in table 6.
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Table 2 – MOS in Room A for Exp1
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Table 3 – MOS in Room B for Exp1
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Table 4 – Standard deviation in Room A for Exp1
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Table 5 – Standard deviation in Room B for Exp1


[image: image5]
Table 6 – Number of positive answer to Question 4 in Exp1
The test results have to be computed per condition depending on the environmental noise and the transmission channel. Figure 1 shows the results for all test conditions.

[image: image6.emf]1

2

3

4

5

6

QQ BB QC BS CQ SB CC SS QQ BB QC BS CQ SB CC SS

LM>LM LM>HH HM>LM HM>HM LM>LM LM>HH HM>LM HM>HM

Low Traffic High Traffic

Exp.1 - AMR-5.9 - Lab FTRD

VQ   UN   LE   DD   OQ  


Figure 1 – MOS under different conditions for the five criteria in Exp1
5.1.2 Experiment2: Mode 12.2
The table 7 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And table 8 shows the MOS for Room B. 

Standard deviation for every condition is given in table 9 for Room A and table 10 for Room B. Number of positive answer to Question 4 in Exp1 is given in table 11.
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Table 7 – MOS in Room A for Exp2
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Table 8 – MOS in Room B for Exp2
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Table 9 – Standard deviation in Room A for Exp2
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Table 10 – Standard deviation in Room B for Exp2
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Table 11 – Number of positive answer to Question 4 in Exp2

The test results have to be computed per condition depending on the environmental noise and the transmission channel. Figure 2 shows the results for all test conditions.
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Figure 2 – MOS under different conditions for the five criteria in Exp2
5.2 AMR Wide-Band

5.2.1 Experiment3: mode 12.65
The table 12 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And table 13 shows the MOS for Room B. 

Standard deviation for every condition is given in table 14 for Room A and table 15 for Room B. Number of positive answer to Question 4 in Exp1 is given in table 16.
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Table 12 – MOS in Room A for Exp3
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Table 13 – MOS in Room B for Exp3
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Table 14 – Standard deviation in Room A for Exp3
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Table 15 – Standard deviation in Room B for Exp3
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Table 16 – Number of positive answer to Question 4 in Exp3

The test results have to be computed per condition depending on the environmental noise and the transmission channel. Figure 3 shows the results all test conditions.
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Figure 3 – MOS under different conditions for the five criteria in Exp3
6 Conclusions

The listening laboratory has run the test as following the instructions of the testplan (Tdoc070213), 3GPP-ConvTest_raw_data_delivery.xls (Tdoc070341) was filled with the raw data and sent to the global analysis laboratory. The results have been produced, and analyzed. There is an effect of radio conditions for some environmental noises such as car and street for all experiment.
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