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Executive Summary

From July 30 to August 18, 2007, Beijing Institute of Technology (BIT) carried out 3 conversational tests for the selected speech codecs of AMR NB/WB in UMTS over HSDPA/EUL on Chinese language according to the test plan [1]. The conversational tests in BIT were postponed because of the delay of the conversational test in France Telecom and the delay of testbed shipping. This report mainly describes the test execution and analysis results.
BIT Lab established the required conversational test rooms and equipments according to the 3GPP test plan [1]. The test bed was supplied by Alcatel-Lucent and provided an emulated transmission system. Totally 48 pairs of Chinese subjects participated in the three conversational tests. The raw voting data was collected and provided to the global analysis laboratory. The basic statistical analysis was performed and reported.
1. Introduction 
BIT Lab carried out 3 conversational tests on Chinese language for the AMR-NB/WB speech codec selection in Packet Switched networks with HSDPA/HSUPA radio interface. The experimental design and test procedures were specified in the 3GPP test plan [1]. The test method evaluates the effect of degradation on the quality of the communications through the conversation-opinion tests recommended by the ITU-T P.800 [2] and ITU-T P.850 [3].
The relevant conversational tests organized by BIT contain 3 coding modes under 16 combined test conditions (8 different network conditions and 4 acoustic noise conditions).
· Test1: AMR-NB-Mode 5.9 kbps --- Chinese
· Test2 AMR-NB-Mode 12.2 kbps --- Chinese
· Test3: AMR-WB-Mode 12.65 kbps --- Chinese
The details of the test report are given in the following seven sections including test design, test conditions, test material, test procedure, analysis results and conclusions relative to the conversational test in BIT.
2. Test Design 
The test design and test procedures were specified in the 3GPP test plan for VoIMS codec selection. BIT complied with all specified test design and procedures for the 3 conversational tests of different AMR-NB/WB codec modes. These design basically included:
· 16 subject pairs (16 groups), i.e. 32 Naive Listeners/Native Speakers for each test, totally 96 Chinese subjects for three tests;   (Test plan)
· 16 subject pair gender balance for each test: 5 pairs of M-M, 5 pairs of F-F, and 6 pairs of F-M;   (BIT recommendation)
· each group performs 18 conversations, each of ca. 3 min., covering 2 preliminary training conditions and 16 formal test conditions;   (Test plan)
· test materials (i.e., conversational scenarios) are extracted from ITU-T Rec. P.805 (2007) Appendices which have been adapted into Chinese language by BIT;   (ITU-T P.805)
· use of specific test sequences (i.e., randomizations) listed in Deliverable Spreadsheet, one randomization per group;   (3GPP-ConvTest_raw_data_delivery.xls)
· 32 votes per test condition. (i.e., 16 pairs for each test);   (Test plan)
Three codec rates are tested: AMR-NB 5.9 kbps and 12.2 kbps, as well as AMR-WB 12.65 kbps. In each test, the subjects rate 5 different quality questions using a five-point scale respectively. The basic statistical analysis is conducted on the data obtained with these subjective scales.
2.1 Test Environment
Subjects participate to the test in couple; they are seated in separate sound-proof rooms and are asked to hold a conversation through the transmission chain simulated by a computer that generates the impairment of the communication link considered typical for the packet switched network with HSDPA/HSUPA air-interface. The test facilities are illustrated in Figure 1 below. 
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Figure 1 Test facilities
BIT established two sound-proof testing rooms described in ITU-T Rec. P.800 (A.1.1.1) [2]. Each of the two subjects participating in the conversations is installed in a test room (respectively Room A and Room B in Figure 1). They sit in an armchair in front of a table. The test rooms are acoustically insulated. All the test equipments are installed in a third room (operating room), connected to the test rooms. The background noise is generated in the appropriate test room through a set of 4 loudspeakers.
2.2 Test Bed
The test bed intends to provide an emulated transmission system that resembles the UMTS with HSDPA/HSUPA specified in the 3GPP test plan [1]. It is supplied by Alcatel-Lucent, containing the equipment, hardware, software and other Lucent assets. 
According to the document ‘Product Loan Agreement’, the Lucent products for the conversational test bed are shown in Table 1 below.
Table 1 Lucent products for the conversational test bed
	QTY
	Description
	Serial Number

	1
	 Dell Laptop: Latitude D520, w/power cable
	 216-265-442-05

	1
	 Dell Laptop: Latitude D520, w/power cable
	 256-777-779-97

	2
	 Headsets - Logitech, Premium Stereo 
	N/A

	1
	HUB – CentreCOM MR820TR w/power cable
	 G05C6055C

	2
	CAT 5 Ethernet cables
	N/A

	1
	Audio Interface Unit - Edirol Audio Capture UA-25
	DU11915

	1
	Audio Interface Unit - Edirol Audio Capture UA-25
	DU11904

	-
	Microsoft Windows XP - preloaded on each computer
	

	-
	Real-time UMTS-VOIP conversational test software - Executable preloaded on each Dell Laptop computer
	


Simulated transmission links are implemented in hardware through two computers (Dell Laptop). An external sound card (UA-25) is used for each computer of the test bed. To avoid echo problems, headsets (Logitech, Premium Stereo), instead of handsets are used and connected to the sound cards. The two computers are connected to the Hub (CentreCOM) with CAT 5 Ethernet cables. The equipments of the test bed are set in the operating room except that the headsets are set in the test rooms. The test bed connection diagram is shown in Figure 2 below.
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Figure 2 Test bed connection diagram
The Real-time UMTS-VOIP conversational test software (ImsClient) is preloaded on each Dell Laptop computer and executes each call conversation on different test conditions.
During the test, the test bed uses the delay-error profiles generated by the off-line simulation of the RAB. A software unit that inserts the off-line generated delays and errors into the RTP flows is implemented in each computer and allows selections of different network and channel conditions.
As to the requirement of monaural listening in the test plan, the "Balance" on the Master Volume is adjusted to the right through the sound volume control.
Before the conversational test, the sending level is fixed and the receiving level is adjusted according to the bandwidth to -15 dB Pa for NB and to -18 dB Pa for WB required by the 3GPP test plan [1].
3. Test Conditions
Three codec rates are tested: AMR-NB 5.9 kbps and 12.2 kbps, as well as AMR-WB 12.65 kbps. Two different categories of test conditions (network and acoustic noise conditions) are defined and their combination makes the actual test conditions.
3.1 Network Condition
The mobile-to-mobile radio network conditions define different traffic and mobility as is shown in Table 2. Table 3 shows the 8 possible constructions of channel conditions correspond to the 8 delay-error profiles of the conversational software. 

Table 2 Definition of the radio network conditions

	Radio Network Condition
	Low Traffic

Down Link
	High Traffic

Down Link
	Uplink

	Low Mobility Mobile
	LM.LT
	LM.HT
	Lm

	High Mobility Mobile
	HM.LT
	HM.HT
	Hm


Table 3: Notation for the mobile-to-mobile radio network conditions
	Number
	Notation
	Meaning

	[1]
	Lm.LT.LM
	Lm + LT.LM

	[2]
	Lm.LT.HM
	Lm+LT.HM

	[3]
	Lm.HT.LM
	Lm+HT.LM

	[4]
	Lm.HT.HM
	Lm+HT.HM

	[5]
	Hm.LT.LM
	Hm+LT.LM

	[6]
	Hm.LT.HM
	Hm+LT.HM

	[7]
	Hm.HT.LM
	Hm+HT.LM

	[8]
	Hm.HT.HM
	Hm+HT.HM


3.2 Acoustic Noise Condition
The acoustic noise condition refers the characteristic background noise of the subjects; 4 classes of noise are deployed in Table 4.
Table 4 Background noises
	Noise type
	Level (dB Pa )
	Level (dB SPL)

	Car
	 -30
	64

	Street
	-35
	59

	Cafeteria
	 -35 
	59

	Hoth
	Spectrum at 30 dBA 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


Dynastat provides 3 background noises: car, street, cafeteria. The 4 noise files are sampled at 48kHz, and each has a length of 8min. Room A and Room B may have the different noise type required by the test condition.
3.3 Combined Test Conditions
Radio network condition and noise condition in the test rooms (Room A, B) are combined to make the actual test conditions including the condition swapping between two rooms. For each codec rate, there are 16 test conditions including 2 preliminary training conditions. 
Each test condition is assigned a unique number as following:
Table 5 Test condition Label 
	x-y.z.c
	x
	y
	z
	c

	e.g. 1-1.3a
	AMR-Mode
	Network Load
	Experiment
	Swap subjects


Following conditions are used for the tests:
1. AMR-Mode 5.9 kbps  (x=1):  8 conditions (y=1), 8 conditions (y=2)
Table 6 Conditions for AMR-NB 5.9kbps test
	Cond.

Label
	Noise in Room A 
	Radio Network

Condition
	Noise in Room B
	Description
	Cond. Number

	1-1.1
	Hoth
	A->B: [1]

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

LM.LT.Lm
	1

	1-1.2
	Car
	A->B: [6]

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

HM.LT.Hm
	2

	1-1.3a
	Car
	A->B: [5]

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

HM.LT.Lm
	3

	1-1.3b
	Hoth
	A->B: [2]

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

LM.LT.Hm
	4

	1-1.4
	Cafeteria 
	A->B: [1]

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

LM.LT.Lm
	5

	1-1.5a
	Cafeteria
	A->B: [2]

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

LM.LT.Hm
	6

	1-1.5b
	Street
	A->B: [5]

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

HM.LT.Hm
	7

	1-1.6
	Street
	A->B: [6]

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

HM.LT.Hm
	8

	1-2.1
	Hoth
	A->B: [3]

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

LM.HT.Lm
	9

	1-2.2
	Car
	A->B: [8]

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

HM.HT.Hm
	10

	1-2.3a
	Car
	A->B: [7]

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

HM.HT.Hm
	11

	1-2.3b
	Hoth
	A->B: [4]

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

LM.HT.Hm
	12

	1-2.4
	Cafeteria 
	A->B: [3]

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

LM.HT.Lm
	13

	1-2.5a
	Cafeteria
	A->B: [4]

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

LM.HT.Hm
	14

	1-2.5b
	Street
	A->B: [7]

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

HM.HT.Lm
	15

	1-2.6
	Street
	A->B: [8]

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

HM.HT.Hm
	16


2. AMR-Mode 12.2 kbps  (x=2):  8 conditions (y=1), 8 conditions (y=2)
Table 7 Conditions for AMR-NB 12.2kbps test
	Cond.

Label
	Noise in Room A 
	Radio Network

Condition
	Noise in Room B
	Description
	Cond. Number

	2-1.1
	Hoth
	A->B: [1]

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

LM.LT.Lm
	1

	2-1.2
	Car
	A->B: [6]

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

HM.LT.Hm
	2

	2-1.3a
	Car
	A->B: [5]

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

HM.LT.Lm
	3

	2-1.3b
	Hoth
	A->B: [2]

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

LM.LT.Hm
	4

	2-1.4
	Cafeteria 
	A->B: [1]

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

LM.LT.Lm
	5

	2-1.5a
	Cafeteria
	A->B: [2]

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

LM.LT.Hm
	6

	2-1.5b
	Street
	A->B: [5]

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

HM.LT.Hm
	7

	2-1.6
	Street
	A->B: [6]

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

HM.LT.Hm
	8

	2-2.1
	Hoth
	A->B: [3]

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

LM.HT.Lm
	9

	2-2.2
	Car
	A->B: [8]

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

HM.HT.Hm
	10

	2-2.3a
	Car
	A->B: [7]

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

HM.HT.Hm
	11

	2-2.3b
	Hoth
	A->B: [4]

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

LM.HT.Hm
	12

	2-2.4
	Cafeteria 
	A->B: [3]

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

LM.HT.Lm
	13

	2-2.5a
	Cafeteria
	A->B: [4]

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

LM.HT.Hm
	14

	2-2.5b
	Street
	A->B: [7]

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

HM.HT.Lm
	15

	2-2.6
	Street
	A->B: [8]

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

HM.HT.Hm
	16


3. AMR-WB-Mode 12.65 kbps (x=3):  8 conditions (y=1), 8 conditions (y=2)
Table 8 Conditions for AMR-WB 12.65kbps test
	Cond.

Label
	Noise in Room A 
	Radio Network

Condition
	Noise in Room B
	Description
	Cond. Number

	3-1.1
	Hoth
	A->B: [1]

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

LM.LT.Lm
	1

	3-1.2
	Car
	A->B: [6]

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

HM.LT.Hm
	2

	3-1.3a
	Car
	A->B: [5]

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

HM.LT.Lm
	3

	3-1.3b
	Hoth
	A->B: [2]

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

LM.LT.Hm
	4

	3-1.4
	Cafeteria 
	A->B: [1]

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

LM.LT.Lm
	5

	3-1.5a
	Cafeteria
	A->B: [2]

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

LM.LT.Hm
	6

	3-1.5b
	Street
	A->B: [5]

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

HM.LT.Hm
	7

	3-1.6
	Street
	A->B: [6]

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

HM.LT.Hm
	8

	3-2.1
	Hoth
	A->B: [3]

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

LM.HT.Lm
	9

	3-2.2
	Car
	A->B: [8]

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

HM.HT.Hm
	10

	3-2.3a
	Car
	A->B: [7]

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

HM.HT.Hm
	11

	3-2.3b
	Hoth
	A->B: [4]

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

LM.HT.Hm
	12

	3-2.4
	Cafeteria 
	A->B: [3]

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

LM.HT.Lm
	13

	3-2.5a
	Cafeteria
	A->B: [4]

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

LM.HT.Hm
	14

	3-2.5b
	Street
	A->B: [7]

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

HM.HT.Lm
	15

	3-2.6
	Street
	A->B: [8]

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

HM.HT.Hm
	16


Preliminary training conditions are the front two lines in the tables, e.g. 1-1.1 and 1-1.2 in Table 6.
The actual conversational test condition numbers are randomized for each group. The order of the presentation of test conditions are provided in Deliverable Spreadsheet (3GPP-ConvTest_raw_data_delivery.xls).The switching method of the Network and Acoustic noise conditions is described in section 5.3.
3.4 Miscellaneous Conditions
The common miscellaneous conditions for all the 3 tests are shown in Table 9.
Table 9 Miscellaneous Conditions
	Listening Level
	1
	79 dBSPL for WB or 76 dBSPL for NB (-15 dB Pa or -18 dB Pa) 

	Listeners/Speakers
	32
	Naive Listeners/Native Speakers

	Groups
	16
	2 subjects/group

	Rating Scales
	5
	see section 4.2 of the 3GPP test plan

	Languages
	3
	Chinese

	Listening System
	2
	Monaural headset (flat response in the audio bandwidth of interest: 50Hz-7kHz). The other ear is open.  

	Microphone
	2
	Frequency range: 100Hz-10kHz  


Note: BIT uses the stereo headsets from Alcatel-Lucent. When testing, subjects listen with the right ear while the left ear is open.
4. Test Materials 
Test materials, i.e. conversational scenarios, are extracted from ITU-T Rec. P.805 (2007) Appendices4, 5 and 6 [3]. These scenarios have been elaborated to allow a conversation well balanced within both participants and lasting approximately 3’, and to stimulate the discussion between persons that know each other to facilitate the naturalness of the conversation. They are derived from typical situations of every day life: railways inquiries, rent a car or an apartment, etc. 
BIT has translated all the scenarios into Chinese according to the cultural specifics of China. Scenarios 1~16 are used for the 16 test conditions and Scenario 18, 19 are used for the preliminary training. Each condition is given a different scenario which is selected randomly from the 16 test materials. 
5. Test Procedure
5.1 Procedure Description

There are three tests and each test has 16 groups, i.e. 16 pair subjects (see 5.2), which use their own randomization condition order. Each group performs 2 preliminary training and 16 formal conversations, each of ca. 3 minutes. There are four sessions per group and each session consists of 4 consecutive conversations, corresponding to ca. 20 minutes test time. 
The test time projection of BIT is the following:

· Practice and Training per group: 30 minutes

· Conversation plus setup and data collection: 5 minutes

· Break between sessions: 10 minutes

· Number of breaks per experiment: 3 
· Total time for one group: 140 minutes

· Work groups per day: 3 groups
· Total groups for 3 tests: 48 groups
Before the beginning of a set of experiments, the end-to-end transmission level is checked subjectively, to ensure that there is no problem. (see 5.3)

Conversational tests were carried out with observers (operators) present in the operating room acoustically insulated from the subjects seated in the test room. For each group, audio and video recordings of the conversations were made. The operators take charge of controlling the test bed and changing the network and acoustic noise condition (see 5.4). The subjects converse with each other for about 3 min on each test condition and score the five quality questions (see 5.5) after each conversation.
5.2 Subjects

Each of the 3 conversational tests used 16 pair subjects; one pair per group. In total, 96 different native subjects (48 pair) are selected. The subject selection criterion was compliant with the 3GPP test plan [1], ITU-T Rec. P.800 [2], and ITU-T Rec. P.805 [3]. 
Untrained (naive) subjects are selected at random from Chinese Mandarin Speakers in campus and they all have general hearing integrity. Consistent with P.800, the subjects have not participated in any subjective test in the previous 6 months. BIT recommends 16 subject pair gender balance for each test: 5 pairs of M-M, 5 pairs of F-F, and 6 pairs of F-M. The subject panels for the three experiments were independent, i.e. no subject participated in more than one experiment.
The age, gender and socio-economic characteristics of all types of subject together with their partners were recorded for all types of tests. Information on familiarity is also recorded (unknown, casually acquainted, friends, family members, etc.). Each subject pair is given the opportunity to become familiar with each other in a controlled period of time. In our tests, most of the subject pairs are not familiar with each other.
5.3 Transmission Level Calibration
The speech level is checked by the following procedure: An artificial mouth placed in front of the microphone of the Headset A, in the LRGP position -See ITU-T Rec. P.64-, generates in the artificial ear (according to ITU-T Rec. P57) coupled to the earphone of the Head set B the nominal level defined in Table 9. The level is adjusted according to the bandwidth to -15 dB Pa (79 dB SPL) for NB and to -18 dB Pa (76dB SPL) for WB, with the receiving volume control of the headset. 
According to the above calibration requirement of transmission level from 3GPP test plan, BIT used the artificial speech signal from P.50 with an integration time of about 1 minute to calibrate the receiving level with artificial ear and mouth. Figure 3 shows the calibration diagram of transmission level. Inverting headsets A and B does a similar calibration.
The calibration was made using a HMS II.3 Artificial Head with HIS L Artificial Ear (right), Type 44AB Artificial Mouth, MFE II Analogy Measurement Frontend and ACQUA software. When the test condition is changed from NB to WB coder, BIT attenuates the headset receiving level by 3dB Pa. 
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Figure 3 Calibration diagram of transmission level
5.4 Conditions Switching

Network conditions are switched by the operators with the conversational test software as follows:
· In the software (ImsClient), there are three options (Tools—Debug—Preferences) for the audio codec (AMR-NB 5.9 kbps and 12.2 kbps and AMR-WB 12.65 kbps). Make sure to check only one option while the other two are unchecked. 
· The 8 delay-error profiles of the software correspond to the 8 network conditions in Table 2 of the 3GPP test plan [1]. To change the network condition, simply change the number in the file ‘delayprofile.txt’, save it. And make a new call after saving the file to make the new network condition effective.
All the 4 noise materials are recorded in one CD-ROM disk. Acoustic noise conditions are switched by changing the CD audio tracks with a commercial CD player. The background noise level is adjusted to the required value defined in Table 4 by a sound level meter.
Different combined test conditions have different condition numbers which are randomized for each group. The switching order is listed in Deliverable Spreadsheet (3GPP-ConvTest_raw_data_delivery.xls).
5.5 Scoring

After the completion of each call conversation, the two subjects have to give their opinions on the quality, by answering to the following questions. The five questions were translated into Chinese language by BIT. The subject responses were drawn on the desired blank of the voting tables. Each subject has 8 seconds to answer to each question. 
Question 1: How do you assess the sound quality of the other person’s voice?

	No distortion at all, natural 
	Minimal distortion
	Moderate distortion
	Considerable distortion
	Severe distortion

	5
	4
	3
	2
	1


Question 2:  How well did you understand what the other person was telling you?
	 No loss of understanding
	 Minimal loss of understanding
	Moderate loss of understanding
	Considerable loss of understanding
	Severe loss of

understanding

	5
	4
	3
	2
	1


Question 3: How would you assess your level of effort to converse back and forth during the conversation? 
	 No effort required 
	 Minimal effort required
	 Moderate effort required  
	 Considerable effort required
	Severe effort required

	5
	4
	3
	2
	1


Question 4: Did you detect (noises, cuts,...)? Yes or no (If no, enter ‘0’)? If yes, how annoying was it?

	No annoyance
	Minimal annoyance
	Moderate annoyance
	Considerable

annoyance
	Severe

annoyance

	5
	4
	3
	2
	1


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

	Excellent quality
	Good quality
	Fair quality
	Poor quality
	Bad quality

	5
	4
	3
	2
	1


Each question is answered with a five-point MOS scale (1-5, right to left). As to the 4th question, a "0" (zero) is entered in the cell if the subject answers "No", a number from 1 to 5 if the subject answers "Yes". The only difference is that question 4 can have values from 0-5 while the other four questions has values from 1-5.
As two subjects completed their voting for one conversation, the voting tables were collected prior to the calling on next test condition. Upon completion of the conversational sessions (4 sessions for one group), raw ratings were stored and delivered to the GAL using the Excel spreadsheet provided by the GAL.
6. Analysis Results
6.1 Analysis Method
As is recommended by GAL (Dynastat), the individual listening labs are only required to report only basic statistics - Means and Standard Deviations across subjects for each test condition. The "0" rating on question 4 should be treated as a "6" for purposes of computing Mean Opinion Scores (MOS) and Standard Deviations (Std. D.) by condition. The detailed description of data analysis and presentation of results are shown in ITU-T P.805 APPENDIX II.
As to the analysis method of P.805, when the conditions are symmetrical, the mean value is calculated from all the scores for the two test rooms. Asymmetric conditions are run in two trials in order to keep the same number of votes per condition. The results of a pair of asymmetric conditions are combined as follows: The votes from the A end of condition 1 and the B end of condition 2 have to be combined and vice versa. There are 32 votes for each test condition.
6.2 Basic Statistics of Test 1(AMR_NB_5.9kbps)
Table 10 Basic statistics under different conditions for five questions in Test1
	Question
	Cond. Number
	Noise
	Radio Network
	Description
	MOS
	Std. Deviation
	95% Confidence Interval for MOS

	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Q1
	1
	Hoth
	[1]
	Lm.LT.LM
	4.13
	0.91
	3.80
	4.45

	
	2
	Car
	[6]
	Hm.LT.HM
	4.53
	0.62
	4.31
	4.76

	
	3
	Car
	[5]
	Hm.LT.LM
	4.34
	0.79
	4.06
	4.63

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.31
	0.82
	4.02
	4.61

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.09
	0.89
	3.77
	4.42

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.22
	0.87
	3.91
	4.53

	
	7
	Street
	[5]
	Hm.LT.LM
	4.19
	0.78
	3.91
	4.47

	
	8
	Street
	[6]
	Hm.LT.HM
	4.44
	0.80
	4.15
	4.73

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.22
	0.87
	3.91
	4.53

	
	10
	Car
	[8]
	Hm.HT.HM
	4.03
	0.97
	3.68
	4.38

	
	11
	Car
	[7]
	Hm.HT.LM
	4.53
	0.62
	4.31
	4.76

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.31
	0.74
	4.05
	4.58

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.94
	0.84
	3.63
	4.24

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.16
	0.77
	3.88
	4.43

	
	15
	Street
	[7]
	Hm.HT.LM
	4.44
	0.62
	4.21
	4.66

	
	16
	Street
	[8]
	Hm.HT.HM
	3.84
	0.95
	3.50
	4.19

	Q2
	1
	Hoth
	[1]
	Lm.LT.LM
	4.28
	0.81
	3.99
	4.57

	
	2
	Car
	[6]
	Hm.LT.HM
	4.66
	0.55
	4.46
	4.85

	
	3
	Car
	[5]
	Hm.LT.LM
	4.72
	0.58
	4.51
	4.93

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.59
	0.67
	4.35
	4.83

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.41
	0.71
	4.15
	4.66

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.44
	0.67
	4.20
	4.68

	
	7
	Street
	[5]
	Hm.LT.LM
	4.66
	0.60
	4.44
	4.87

	
	8
	Street
	[6]
	Hm.LT.HM
	4.69
	0.54
	4.49
	4.88

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.50
	0.80
	4.21
	4.79

	
	10
	Car
	[8]
	Hm.HT.HM
	4.41
	0.67
	4.17
	4.65

	
	11
	Car
	[7]
	Hm.HT.LM
	4.69
	0.54
	4.49
	4.88

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.69
	0.54
	4.49
	4.88

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.19
	0.78
	3.91
	4.47

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.25
	0.76
	3.98
	4.52

	
	15
	Street
	[7]
	Hm.HT.LM
	4.50
	0.76
	4.23
	4.77

	
	16
	Street
	[8]
	Hm.HT.HM
	4.31
	0.82
	4.02
	4.61

	Q3
	1
	Hoth
	[1]
	Lm.LT.LM
	4.03
	0.90
	3.71
	4.35

	
	2
	Car
	[6]
	Hm.LT.HM
	4.41
	0.61
	4.18
	4.63

	
	3
	Car
	[5]
	Hm.LT.LM
	4.31
	0.74
	4.05
	4.58

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.38
	0.71
	4.12
	4.63

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.13
	0.83
	3.82
	4.43

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.34
	0.70
	4.09
	4.60

	
	7
	Street
	[5]
	Hm.LT.LM
	4.44
	0.76
	4.16
	4.71

	
	8
	Street
	[6]
	Hm.LT.HM
	4.38
	0.66
	4.14
	4.61

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.19
	0.78
	3.91
	4.47

	
	10
	Car
	[8]
	Hm.HT.HM
	4.25
	0.67
	4.01
	4.49

	
	11
	Car
	[7]
	Hm.HT.LM
	4.66
	0.55
	4.46
	4.85

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.41
	0.61
	4.18
	4.63

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.88
	0.98
	3.52
	4.23

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.00
	0.95
	3.66
	4.34

	
	15
	Street
	[7]
	Hm.HT.LM
	4.31
	0.86
	4.00
	4.62

	
	16
	Street
	[8]
	Hm.HT.HM
	3.88
	0.79
	3.59
	4.16

	Q4
	1
	Hoth
	[1]
	Lm.LT.LM
	4.44
	1.32
	3.96
	4.91

	
	2
	Car
	[6]
	Hm.LT.HM
	5.03
	0.86
	4.72
	5.34

	
	3
	Car
	[5]
	Hm.LT.LM
	4.94
	1.11
	4.54
	5.34

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.84
	1.25
	4.39
	5.29

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.22
	1.34
	3.74
	4.70

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.38
	1.18
	3.95
	4.80

	
	7
	Street
	[5]
	Hm.LT.LM
	4.69
	1.09
	4.29
	5.08

	
	8
	Street
	[6]
	Hm.LT.HM
	4.91
	1.06
	4.52
	5.29

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.38
	1.24
	3.93
	4.82

	
	10
	Car
	[8]
	Hm.HT.HM
	4.34
	1.23
	3.90
	4.79

	
	11
	Car
	[7]
	Hm.HT.LM
	4.94
	0.98
	4.58
	5.29

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.72
	1.17
	4.30
	5.14

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.00
	1.27
	3.54
	4.46

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.09
	1.40
	3.59
	4.60

	
	15
	Street
	[7]
	Hm.HT.LM
	4.63
	1.16
	4.21
	5.04

	
	16
	Street
	[8]
	Hm.HT.HM
	4.25
	1.24
	3.80
	4.70

	Q5
	1
	Hoth
	[1]
	Lm.LT.LM
	3.81
	0.93
	3.48
	4.15

	
	2
	Car
	[6]
	Hm.LT.HM
	4.22
	0.75
	3.95
	4.49

	
	3
	Car
	[5]
	Hm.LT.LM
	4.03
	0.78
	3.75
	4.31

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.09
	0.96
	3.75
	4.44

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.81
	0.90
	3.49
	4.14

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.78
	0.97
	3.43
	4.13

	
	7
	Street
	[5]
	Hm.LT.LM
	3.91
	0.82
	3.61
	4.20

	
	8
	Street
	[6]
	Hm.LT.HM
	4.13
	0.83
	3.82
	4.43

	
	9
	Hoth
	[3]
	Lm.HT.LM
	3.81
	1.03
	3.44
	4.18

	
	10
	Car
	[8]
	Hm.HT.HM
	3.75
	0.88
	3.43
	4.07

	
	11
	Car
	[7]
	Hm.HT.LM
	4.31
	0.74
	4.05
	4.58

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.03
	0.78
	3.75
	4.31

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.44
	0.91
	3.11
	3.77

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.44
	0.91
	3.11
	3.77

	
	15
	Street
	[7]
	Hm.HT.LM
	4.03
	0.78
	3.75
	4.31

	
	16
	Street
	[8]
	Hm.HT.HM
	3.47
	0.98
	3.11
	3.82


Figure 4 MOS under different conditions for five questions in Test1
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Table 11 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And Table 12 shows the MOS for Room B. Standard deviation for every condition is given in Table 13 for Room A and Table 14 for Room B. Each score is based on 16 votes.
Table 11 MOS in Room A for Test1
	
	MOS in Room A for Test1

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	4.06 
	4.19 
	3.94 
	4.13 
	3.50 

	2
	4.63 
	4.63 
	4.56 
	5.31 
	4.19 

	3
	4.31 
	4.69 
	4.25 
	4.94 
	3.75 

	4
	4.44 
	4.63 
	4.50 
	4.94 
	4.13 

	5
	4.00 
	4.38 
	4.19 
	4.06 
	3.63 

	6
	4.44 
	4.44 
	4.44 
	4.50 
	3.81 

	7
	4.31 
	4.81 
	4.50 
	4.63 
	3.81 

	8
	4.31 
	4.69 
	4.38 
	4.81 
	4.00 

	9
	4.13 
	4.50 
	4.06 
	4.06 
	3.50 

	10
	3.94 
	4.31 
	4.31 
	4.31 
	3.50 

	11
	4.50 
	4.81 
	4.75 
	4.94 
	4.25 

	12
	4.31 
	4.75 
	4.50 
	4.50 
	3.81 

	13
	4.00 
	4.19 
	3.69 
	3.94 
	3.13 

	14
	4.31 
	4.31 
	4.06 
	4.13 
	3.31 

	15
	4.50 
	4.75 
	4.56 
	4.69 
	4.13 

	16
	4.00 
	4.38 
	3.81 
	4.19 
	3.44 


Table 12 MOS in Room B for Test1
	
	MOS in Room B for Test1

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	4.19 
	4.38 
	4.13 
	4.75 
	4.13 

	2
	4.44 
	4.69 
	4.25 
	4.75 
	4.25 

	3
	4.19 
	4.56 
	4.25 
	4.75 
	4.06 

	4
	4.38 
	4.75 
	4.38 
	4.94 
	4.31 

	5
	4.19 
	4.44 
	4.06 
	4.38 
	4.00 

	6
	4.06 
	4.50 
	4.38 
	4.75 
	4.00 

	7
	4.00 
	4.44 
	4.25 
	4.25 
	3.75 

	8
	4.56 
	4.69 
	4.38 
	5.00 
	4.25 

	9
	4.31 
	4.50 
	4.31 
	4.69 
	4.13 

	10
	4.13 
	4.50 
	4.19 
	4.38 
	4.00 

	11
	4.31 
	4.63 
	4.31 
	4.94 
	4.25 

	12
	4.56 
	4.56 
	4.56 
	4.94 
	4.38 

	13
	3.88 
	4.19 
	4.06 
	4.06 
	3.75 

	14
	4.38 
	4.25 
	4.06 
	4.56 
	3.94 

	15
	4.00 
	4.19 
	3.94 
	4.06 
	3.56 

	16
	3.69 
	4.25 
	3.94 
	4.31 
	3.50 


Table 13 Standard Deviations in Room A for Test1

	
	Standard Deviations in Room A for Test1

	condition
	Std. D.-Q1
	Std. D.-Q2
	Std. D.-Q3
	Std. D.-Q4
	Std. D.-Q5

	1
	1.06 
	0.98 
	1.06 
	1.50 
	1.03 

	2
	0.62 
	0.50 
	0.51 
	0.79 
	0.83 

	3
	0.79 
	0.60 
	0.77 
	1.18 
	0.77 

	4
	0.73 
	0.62 
	0.52 
	1.06 
	0.89 

	5
	1.03 
	0.72 
	0.83 
	1.44 
	0.89 

	6
	0.81 
	0.73 
	0.73 
	1.03 
	1.05 

	7
	0.79 
	0.40 
	0.73 
	1.09 
	0.83 

	8
	0.95 
	0.60 
	0.62 
	1.17 
	0.89 

	9
	0.89 
	0.89 
	0.93 
	1.39 
	1.15 

	10
	1.00 
	0.60 
	0.60 
	1.40 
	0.82 

	11
	0.63 
	0.40 
	0.45 
	0.93 
	0.86 

	12
	0.79 
	0.45 
	0.52 
	1.21 
	0.75 

	13
	0.97 
	0.83 
	0.95 
	1.06 
	0.81 

	14
	0.70 
	0.87 
	1.00 
	1.36 
	1.01 

	15
	0.63 
	0.45 
	0.63 
	1.14 
	0.81 

	16
	1.03 
	0.81 
	0.83 
	1.28 
	0.96 


Table 14 Standard Deviations in Room B for Test1

	
	Standard Deviations in Room B for Test1

	condition
	Std. D.-Q1
	Std. D.-Q2
	Std. D.-Q3
	Std. D.-Q4
	Std. D.-Q5

	1
	0.75
	0.62 
	0.72 
	1.06 
	0.72 

	2
	0.63 
	0.60 
	0.68 
	0.86 
	0.68 

	3
	0.91 
	0.73 
	0.86 
	1.44 
	1.06 

	4
	0.81 
	0.58 
	0.72 
	1.06 
	0.70 

	5
	0.75 
	0.73 
	0.85 
	1.26 
	0.89 

	6
	0.77 
	0.73 
	0.81 
	1.13 
	0.82 

	7
	0.89 
	0.63 
	0.68 
	1.34 
	0.93 

	8
	0.63 
	0.48 
	0.72 
	0.97 
	0.77 

	9
	0.87 
	0.73 
	0.60 
	1.01 
	0.81 

	10
	0.96 
	0.73 
	0.75 
	1.09 
	0.89 

	11
	0.70 
	0.62 
	0.70 
	1.12 
	0.77 

	12
	0.63 
	0.63 
	0.63 
	1.06 
	0.62 

	13
	0.72 
	0.75 
	1.00 
	1.48 
	0.93 

	14
	0.62 
	0.93 
	1.00 
	1.21 
	0.77 

	15
	0.82 
	0.66 
	0.93 
	1.48 
	0.81 

	16
	0.87 
	0.86 
	0.77 
	1.25 
	1.03 


Table 15 Number of “0” answer to Question 4 in Test1
	Condition
	Room A
	Room B

	1
	4
	5

	2
	8
	3

	3
	7
	7

	4
	7
	5

	5
	3
	3

	6
	3
	5

	7
	4
	3

	8
	6
	6

	9
	3
	4

	10
	5
	2

	11
	5
	6

	12
	4
	6

	13
	1
	3

	14
	3
	4

	15
	4
	3

	16
	3
	2


6.3 Basic Statistics of Test 2(AMR_NB_12.2kbps)
Table 16 Basic statistics under different conditions for five questions in Test2
	Question
	Cond. Number
	Noise
	Radio Network
	Description
	MOS
	Std. Deviation
	95% Confidence Interval for MOS

	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Q1
	1
	Hoth
	[1]
	Lm.LT.LM
	4.00
	0.88
	3.68
	4.32

	
	2
	Car
	[6]
	Hm.LT.HM
	4.16
	0.85
	3.85
	4.46

	
	3
	Car
	[5]
	Hm.LT.LM
	4.06
	0.98
	3.71
	4.42

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.00
	0.84
	3.70
	4.30

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.00
	0.84
	3.70
	4.30

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.91
	0.86
	3.60
	4.21

	
	7
	Street
	[5]
	Hm.LT.LM
	3.97
	1.00
	3.61
	4.33

	
	8
	Street
	[6]
	Hm.LT.HM
	4.22
	0.66
	3.98
	4.46

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.06
	0.84
	3.76
	4.37

	
	10
	Car
	[8]
	Hm.HT.HM
	3.97
	0.65
	3.74
	4.20

	
	11
	Car
	[7]
	Hm.HT.LM
	4.34
	0.70
	4.09
	4.60

	
	12
	Hoth
	[4]
	Lm.HT.HM
	3.84
	0.81
	3.55
	4.13

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.88
	1.04
	3.50
	4.25

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.59
	0.95
	3.25
	3.93

	
	15
	Street
	[7]
	Hm.HT.LM
	4.28
	0.63
	4.05
	4.51

	
	16
	Street
	[8]
	Hm.HT.HM
	3.59
	0.95
	3.25
	3.93

	Q2
	1
	Hoth
	[1]
	Lm.LT.LM
	4.22
	0.94
	3.88
	4.56

	
	2
	Car
	[6]
	Hm.LT.HM
	4.47
	0.84
	4.17
	4.77

	
	3
	Car
	[5]
	Hm.LT.LM
	4.44
	0.84
	4.13
	4.74

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.44
	0.72
	4.18
	4.70

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.28
	0.68
	4.03
	4.53

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.31
	0.78
	4.03
	4.59

	
	7
	Street
	[5]
	Hm.LT.LM
	4.28
	0.89
	3.96
	4.60

	
	8
	Street
	[6]
	Hm.LT.HM
	4.44
	0.91
	4.11
	4.77

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.47
	0.72
	4.21
	4.73

	
	10
	Car
	[8]
	Hm.HT.HM
	4.31
	0.69
	4.06
	4.56

	
	11
	Car
	[7]
	Hm.HT.LM
	4.50
	0.72
	4.24
	4.76

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.38
	0.75
	4.10
	4.65

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.16
	0.72
	3.90
	4.42

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.06
	0.88
	3.75
	4.38

	
	15
	Street
	[7]
	Hm.HT.LM
	4.56
	0.62
	4.34
	4.79

	
	16
	Street
	[8]
	Hm.HT.HM
	4.00
	0.95
	3.66
	4.34

	Q3
	1
	Hoth
	[1]
	Lm.LT.LM
	4.16
	0.92
	3.82
	4.49

	
	2
	Car
	[6]
	Hm.LT.HM
	4.44
	0.76
	4.16
	4.71

	
	3
	Car
	[5]
	Hm.LT.LM
	4.47
	0.84
	4.17
	4.77

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.38
	0.79
	4.09
	4.66

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.09
	0.89
	3.77
	4.42

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.09
	0.69
	3.85
	4.34

	
	7
	Street
	[5]
	Hm.LT.LM
	4.19
	0.78
	3.91
	4.47

	
	8
	Street
	[6]
	Hm.LT.HM
	4.44
	0.62
	4.21
	4.66

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.56
	0.62
	4.34
	4.79

	
	10
	Car
	[8]
	Hm.HT.HM
	4.25
	0.95
	3.91
	4.59

	
	11
	Car
	[7]
	Hm.HT.LM
	4.47
	0.62
	4.24
	4.69

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.38
	0.66
	4.14
	4.61

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.06
	0.84
	3.76
	4.37

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.09
	0.82
	3.80
	4.39

	
	15
	Street
	[7]
	Hm.HT.LM
	4.28
	0.73
	4.02
	4.54

	
	16
	Street
	[8]
	Hm.HT.HM
	3.81
	0.97
	3.46
	4.16

	Q4
	1
	Hoth
	[1]
	Lm.LT.LM
	4.78
	1.29
	4.32
	5.25

	
	2
	Car
	[6]
	Hm.LT.HM
	4.84
	1.02
	4.48
	5.21

	
	3
	Car
	[5]
	Hm.LT.LM
	4.72
	1.22
	4.28
	5.16

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.94
	1.01
	4.57
	5.30

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	4.28
	1.20
	3.85
	4.71

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.38
	1.21
	3.94
	4.81

	
	7
	Street
	[5]
	Hm.LT.LM
	4.47
	1.08
	4.08
	4.86

	
	8
	Street
	[6]
	Hm.LT.HM
	4.78
	1.10
	4.38
	5.18

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.72
	1.20
	4.29
	5.15

	
	10
	Car
	[8]
	Hm.HT.HM
	4.72
	1.08
	4.33
	5.11

	
	11
	Car
	[7]
	Hm.HT.LM
	4.88
	1.07
	4.49
	5.26

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.63
	1.39
	4.13
	5.12

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.19
	1.40
	3.68
	4.69

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	4.19
	1.38
	3.69
	4.68

	
	15
	Street
	[7]
	Hm.HT.LM
	4.75
	1.24
	4.30
	5.20

	
	16
	Street
	[8]
	Hm.HT.HM
	3.97
	1.38
	3.47
	4.47

	Q5
	1
	Hoth
	[1]
	Lm.LT.LM
	4.06
	1.05
	3.69
	4.44

	
	2
	Car
	[6]
	Hm.LT.HM
	4.19
	0.82
	3.89
	4.48

	
	3
	Car
	[5]
	Hm.LT.LM
	4.06
	0.91
	3.73
	4.39

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.13
	0.79
	3.84
	4.41

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.94
	0.98
	3.58
	4.29

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.00
	0.76
	3.73
	4.27

	
	7
	Street
	[5]
	Hm.LT.LM
	4.13
	0.98
	3.77
	4.48

	
	8
	Street
	[6]
	Hm.LT.HM
	4.22
	0.75
	3.95
	4.49

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.16
	0.88
	3.84
	4.47

	
	10
	Car
	[8]
	Hm.HT.HM
	4.00
	0.84
	3.70
	4.30

	
	11
	Car
	[7]
	Hm.HT.LM
	4.16
	0.85
	3.85
	4.46

	
	12
	Hoth
	[4]
	Lm.HT.HM
	3.97
	0.97
	3.62
	4.32

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.78
	0.83
	3.48
	4.08

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.59
	0.98
	3.24
	3.95

	
	15
	Street
	[7]
	Hm.HT.LM
	4.06
	0.88
	3.75
	4.38

	
	16
	Street
	[8]
	Hm.HT.HM
	3.59
	0.76
	3.32
	3.87


Figure 5 MOS under different conditions for five questions in Test2
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Table 17 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And Table 18 shows the MOS for Room B. Standard deviation for every condition is given in Table 19 for Room A and Table 20 for Room B. Each score is based on 16 votes.

Table 17 MOS in Room A for Test2
	
	MOS in Room A for Test2

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	3.88 
	4.00 
	4.06 
	4.88 
	3.81 

	2
	4.06 
	4.31 
	4.38 
	4.88 
	4.00 

	3
	4.19 
	4.56 
	4.56 
	5.06 
	4.31 

	4
	4.00 
	4.44 
	4.50 
	5.13 
	4.00 

	5
	4.00 
	4.44 
	4.13 
	4.44 
	4.00 

	6
	4.00 
	4.44 
	4.19 
	4.81 
	4.06 

	7
	3.88 
	4.38 
	4.19 
	4.38 
	4.06 

	8
	4.19 
	4.31 
	4.31 
	4.88 
	4.13 

	9
	4.25 
	4.50 
	4.56 
	5.00 
	4.13 

	10
	4.00 
	4.44 
	4.44 
	5.06 
	4.06 

	11
	4.31 
	4.38 
	4.25 
	5.06 
	3.94 

	12
	3.81 
	4.56 
	4.31 
	4.75 
	4.00 

	13
	3.81 
	4.31 
	4.13 
	4.44 
	3.75 

	14
	3.56 
	4.31 
	4.06 
	4.56 
	3.75 

	15
	4.31 
	4.63 
	4.13 
	4.75 
	3.94 

	16
	3.56 
	4.06 
	3.81 
	3.94 
	3.63 


Table 18 MOS in Room B for Test2

	
	MOS in Room B for Test2

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	4.13 
	4.44 
	4.25 
	4.69 
	4.31 

	2
	4.25 
	4.63 
	4.50 
	4.81 
	4.38 

	3
	4.00 
	4.44 
	4.25 
	4.75 
	4.25 

	4
	3.94 
	4.31 
	4.38 
	4.38 
	3.81 

	5
	4.00 
	4.13 
	4.06 
	4.13 
	3.88 

	6
	4.06 
	4.19 
	4.19 
	4.56 
	4.19 

	7
	3.81 
	4.19 
	4.00 
	3.94 
	3.94 

	8
	4.25 
	4.56 
	4.56 
	4.69 
	4.31 

	9
	3.88 
	4.44 
	4.56 
	4.44 
	4.19 

	10
	3.94 
	4.19 
	4.06 
	4.38 
	3.94 

	11
	3.88 
	4.19 
	4.44 
	4.50 
	3.94 

	12
	4.38 
	4.63 
	4.69 
	4.69 
	4.38 

	13
	3.94 
	4.00 
	4.00 
	3.94 
	3.81 

	14
	4.25 
	4.50 
	4.44 
	4.75 
	4.19 

	15
	3.63 
	3.81 
	4.13 
	3.81 
	3.44 

	16
	3.63 
	3.94 
	3.81 
	4.00 
	3.56 


Table 19 Standard Deviations in Room A for Test2

	
	Standard Deviations in Room A for Test2

	condition
	Std.D.-Q1
	Std.D.-Q2
	Std.D.-Q3
	Std.D.-Q4
	Std.D.-Q5

	1
	0.96 
	1.15 
	0.85 
	1.45 
	1.17 

	2
	1.00 
	1.08 
	0.89 
	1.09 
	0.82 

	3
	0.98 
	0.73 
	0.73 
	1.06 
	0.79 

	4
	0.73 
	0.63 
	0.73 
	0.89 
	0.73 

	5
	0.97 
	0.63 
	0.96 
	1.31 
	1.03 

	6
	0.97 
	0.81 
	0.66 
	1.17 
	0.85 

	7
	1.15 
	0.81 
	0.66 
	1.26 
	1.00 

	8
	0.66 
	1.08 
	0.60 
	1.09 
	0.72 

	9
	0.68 
	0.63 
	0.51 
	1.03 
	0.81 

	10
	0.52 
	0.63 
	0.81 
	0.77 
	0.77 

	11
	0.79 
	0.81 
	0.68 
	1.12 
	0.93 

	12
	0.75 
	0.73 
	0.60 
	1.39 
	0.89 

	13
	1.17 
	0.70 
	0.81 
	1.55 
	0.77 

	14
	0.81 
	0.70 
	0.77 
	1.36 
	0.93 

	15
	0.70 
	0.62 
	0.81 
	1.34 
	1.00 

	16
	1.09 
	1.00 
	1.05 
	1.57 
	0.72 


Table 20 Standard Deviations in Room B for Test2

	
	Standard Deviations in Room B for Test2

	condition
	Std.D.-Q1
	Std.D.-Q2
	Std.D.-Q3
	Std.D.-Q4
	Std.D.-Q5

	1
	0.81 
	0.63 
	1.00 
	1.14 
	0.87 

	2
	0.68 
	0.50 
	0.63 
	0.98 
	0.81 

	3
	0.97 
	0.81 
	0.86 
	1.13 
	0.86 

	4
	1.00 
	0.95 
	0.96 
	1.31 
	0.98 

	5
	0.73 
	0.72 
	0.85 
	1.09 
	0.96 

	6
	0.85 
	0.98 
	0.91 
	0.89 
	0.98 

	7
	0.75 
	0.75 
	0.73 
	1.12 
	0.68 

	8
	0.68 
	0.73 
	0.63 
	1.14 
	0.79 

	9
	0.96 
	0.81 
	0.73 
	1.31 
	0.98 

	10
	0.77 
	0.75 
	1.06 
	1.26 
	0.93 

	11
	0.89 
	0.75 
	0.73 
	1.41 
	1.06 

	12
	0.62 
	0.62 
	0.48 
	1.01 
	0.72 

	13
	0.93 
	0.73 
	0.89 
	1.24 
	0.91 

	14
	0.58 
	0.63 
	0.63 
	1.18 
	0.75 

	15
	1.09 
	0.98 
	0.89 
	1.33 
	1.03 

	16
	0.81 
	0.93 
	0.91 
	1.21 
	0.81 


Table 21 Number of “0” answer to Question 4 in Test2
	Condition
	Room A
	Room B

	1
	9
	4

	2
	6
	4

	3
	8
	5

	4
	7
	3

	5
	3
	1

	6
	5
	1

	7
	4
	2

	8
	6
	5

	9
	7
	4

	10
	5
	3

	11
	8
	5

	12
	8
	4

	13
	5
	1

	14
	6
	6

	15
	8
	2

	16
	3
	3


6.4 Basic Statistics of Test 3(AMR_WB_12.65kbps)
Table 22 Basic statistics under different conditions for five questions in Test3
	Question
	Cond. Number
	Noise
	Radio Network
	Description
	MOS
	Std. Deviation
	95% Confidence Interval for MOS

	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Q1
	1
	Hoth
	[1]
	Lm.LT.LM
	4.03
	0.90
	3.71
	4.35

	
	2
	Car
	[6]
	Hm.LT.HM
	4.00
	0.84
	3.70
	4.30

	
	3
	Car
	[5]
	Hm.LT.LM
	4.00
	0.84
	3.70
	4.30

	
	4
	Hoth
	[2]
	Lm.LT.HM
	3.88
	1.04
	3.50
	4.25

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.66
	0.87
	3.34
	3.97

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.69
	0.97
	3.34
	4.04

	
	7
	Street
	[5]
	Hm.LT.LM
	3.97
	0.90
	3.65
	4.29

	
	8
	Street
	[6]
	Hm.LT.HM
	4.06
	0.62
	3.84
	4.29

	
	9
	Hoth
	[3]
	Lm.HT.LM
	3.88
	0.91
	3.55
	4.20

	
	10
	Car
	[8]
	Hm.HT.HM
	3.78
	0.75
	3.51
	4.05

	
	11
	Car
	[7]
	Hm.HT.LM
	4.22
	0.75
	3.95
	4.49

	
	12
	Hoth
	[4]
	Lm.HT.HM
	3.72
	0.92
	3.39
	4.05

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.63
	0.79
	3.34
	3.91

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.63
	0.79
	3.34
	3.91

	
	15
	Street
	[7]
	Hm.HT.LM
	4.00
	0.88
	3.68
	4.32

	
	16
	Street
	[8]
	Hm.HT.HM
	3.88
	0.87
	3.56
	4.19

	Q2
	1
	Hoth
	[1]
	Lm.LT.LM
	4.13
	0.94
	3.79
	4.46

	
	2
	Car
	[6]
	Hm.LT.HM
	4.25
	0.88
	3.93
	4.57

	
	3
	Car
	[5]
	Hm.LT.LM
	4.16
	0.77
	3.88
	4.43

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.19
	0.82
	3.89
	4.48

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.91
	0.78
	3.63
	4.19

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	4.03
	1.00
	3.67
	4.39

	
	7
	Street
	[5]
	Hm.LT.LM
	4.22
	0.91
	3.89
	4.55

	
	8
	Street
	[6]
	Hm.LT.HM
	4.31
	0.69
	4.06
	4.56

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.13
	0.91
	3.80
	4.45

	
	10
	Car
	[8]
	Hm.HT.HM
	4.22
	0.75
	3.95
	4.49

	
	11
	Car
	[7]
	Hm.HT.LM
	4.31
	0.69
	4.06
	4.56

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.00
	0.72
	3.74
	4.26

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.03
	0.69
	3.78
	4.28

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.94
	0.84
	3.63
	4.24

	
	15
	Street
	[7]
	Hm.HT.LM
	4.16
	0.77
	3.88
	4.43

	
	16
	Street
	[8]
	Hm.HT.HM
	4.00
	0.88
	3.68
	4.32

	Q3
	1
	Hoth
	[1]
	Lm.LT.LM
	4.06
	0.91
	3.73
	4.39

	
	2
	Car
	[6]
	Hm.LT.HM
	4.03
	0.86
	3.72
	4.34

	
	3
	Car
	[5]
	Hm.LT.LM
	3.97
	0.90
	3.65
	4.29

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.09
	1.06
	3.71
	4.48

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.69
	0.82
	3.39
	3.98

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.91
	0.96
	3.56
	4.25

	
	7
	Street
	[5]
	Hm.LT.LM
	3.94
	1.05
	3.56
	4.31

	
	8
	Street
	[6]
	Hm.LT.HM
	4.03
	0.82
	3.73
	4.33

	
	9
	Hoth
	[3]
	Lm.HT.LM
	3.91
	0.82
	3.61
	4.20

	
	10
	Car
	[8]
	Hm.HT.HM
	4.22
	0.87
	3.91
	4.53

	
	11
	Car
	[7]
	Hm.HT.LM
	4.22
	0.71
	3.96
	4.47

	
	12
	Hoth
	[4]
	Lm.HT.HM
	3.88
	0.83
	3.57
	4.18

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.75
	0.76
	3.48
	4.02

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.72
	0.81
	3.43
	4.01

	
	15
	Street
	[7]
	Hm.HT.LM
	4.16
	0.81
	3.87
	4.45

	
	16
	Street
	[8]
	Hm.HT.HM
	3.91
	0.86
	3.60
	4.21

	Q4
	1
	Hoth
	[1]
	Lm.LT.LM
	4.38
	1.29
	3.91
	4.84

	
	2
	Car
	[6]
	Hm.LT.HM
	4.41
	1.21
	3.97
	4.84

	
	3
	Car
	[5]
	Hm.LT.LM
	4.44
	0.98
	4.08
	4.79

	
	4
	Hoth
	[2]
	Lm.LT.HM
	4.44
	1.39
	3.94
	4.94

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.78
	1.04
	3.41
	4.16

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.72
	1.17
	3.30
	4.14

	
	7
	Street
	[5]
	Hm.LT.LM
	4.63
	1.10
	4.23
	5.02

	
	8
	Street
	[6]
	Hm.LT.HM
	4.28
	0.96
	3.94
	4.63

	
	9
	Hoth
	[3]
	Lm.HT.LM
	4.38
	1.26
	3.92
	4.83

	
	10
	Car
	[8]
	Hm.HT.HM
	4.41
	0.84
	4.10
	4.71

	
	11
	Car
	[7]
	Hm.HT.LM
	4.66
	0.97
	4.31
	5.01

	
	12
	Hoth
	[4]
	Lm.HT.HM
	4.28
	1.25
	3.83
	4.73

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	4.00
	1.19
	3.57
	4.43

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.69
	1.20
	3.25
	4.12

	
	15
	Street
	[7]
	Hm.HT.LM
	4.56
	1.01
	4.20
	4.93

	
	16
	Street
	[8]
	Hm.HT.HM
	4.16
	1.17
	3.74
	4.58

	Q5
	1
	Hoth
	[1]
	Lm.LT.LM
	3.75
	0.92
	3.42
	4.08

	
	2
	Car
	[6]
	Hm.LT.HM
	3.75
	0.76
	3.48
	4.02

	
	3
	Car
	[5]
	Hm.LT.LM
	3.59
	0.98
	3.24
	3.95

	
	4
	Hoth
	[2]
	Lm.LT.HM
	3.72
	0.99
	3.36
	4.08

	
	5
	Cafeteria
	[1]
	Lm.LT.LM
	3.22
	0.83
	2.92
	3.52

	
	6
	Cafeteria
	[2]
	Lm.LT.HM
	3.34
	1.00
	2.98
	3.71

	
	7
	Street
	[5]
	Hm.LT.LM
	3.66
	1.00
	3.29
	4.02

	
	8
	Street
	[6]
	Hm.LT.HM
	3.69
	0.74
	3.42
	3.95

	
	9
	Hoth
	[3]
	Lm.HT.LM
	3.59
	0.95
	3.25
	3.93

	
	10
	Car
	[8]
	Hm.HT.HM
	3.69
	0.93
	3.35
	4.02

	
	11
	Car
	[7]
	Hm.HT.LM
	3.78
	1.01
	3.42
	4.14

	
	12
	Hoth
	[4]
	Lm.HT.HM
	3.50
	0.92
	3.17
	3.83

	
	13
	Cafeteria
	[3]
	Lm.HT.LM
	3.22
	0.97
	2.87
	3.57

	
	14
	Cafeteria
	[4]
	Lm.HT.HM
	3.31
	0.90
	2.99
	3.64

	
	15
	Street
	[7]
	Hm.HT.LM
	3.84
	0.81
	3.55
	4.13

	
	16
	Street
	[8]
	Hm.HT.HM
	3.50
	0.95
	3.16
	3.84


Figure 6 MOS under different conditions for five questions in Test3
[image: image6.emf]AMR_WB_12.65kbps

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

condition

MOS

Q1

Q2

Q3

Q4

Q5


Table 23 below shows the Mean Opinion Scores obtained the five criterions for the sixteen conditions in Room A. And Table 24 shows the MOS for Room B. Standard deviation for every condition is given in Table 25 for Room A and Table 26 for Room B. Each score is based on 16 votes.

Table 23 MOS in Room A for Test3
	
	MOS in Room A for Test3

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	4.13 
	4.19 
	4.25 
	4.81 
	3.81 

	2
	4.00 
	4.31 
	4.13 
	4.63 
	3.81 

	3
	4.06 
	4.25 
	4.13 
	4.50 
	3.63 

	4
	4.06 
	4.44 
	4.44 
	4.88 
	4.06 

	5
	3.63 
	3.88 
	3.69 
	3.81 
	3.00 

	6
	3.44 
	3.63 
	3.63 
	3.56 
	3.13 

	7
	4.19 
	4.56 
	4.31 
	4.63 
	3.88 

	8
	4.00 
	4.31 
	4.13 
	4.31 
	3.63 

	9
	3.94 
	4.38 
	3.94 
	4.56 
	3.63 

	10
	3.88 
	4.31 
	4.31 
	4.38 
	3.75 

	11
	4.25 
	4.38 
	4.38 
	4.88 
	4.00 

	12
	3.81 
	4.13 
	4.06 
	4.63 
	3.75 

	13
	3.50 
	4.00 
	3.63 
	3.63 
	2.94 

	14
	3.69 
	4.00 
	3.69 
	3.63 
	3.19 

	15
	4.13 
	4.31 
	4.31 
	4.69 
	3.94 

	16
	4.13 
	4.25 
	4.19 
	4.31 
	3.75 


Table 24 MOS in Room B for Test3

	
	MOS in Room B for Test3

	condition
	MOS-Q1
	MOS-Q2
	MOS-Q3
	MOS-Q4
	MOS-Q5

	1
	3.94 
	4.06 
	3.88 
	3.94 
	3.69 

	2
	4.00 
	4.19 
	3.94 
	4.19 
	3.69 

	3
	3.69 
	3.94 
	3.75 
	4.00 
	3.38 

	4
	3.94 
	4.06 
	3.81 
	4.38 
	3.56 

	5
	3.69 
	3.94 
	3.69 
	3.75 
	3.44 

	6
	3.75 
	3.88 
	3.56 
	4.63 
	3.44 

	7
	3.94 
	4.44 
	4.19 
	3.88 
	3.56 

	8
	4.13 
	4.31 
	3.94 
	4.25 
	3.75 

	9
	3.81 
	3.88 
	3.88 
	4.19 
	3.56 

	10
	3.69 
	4.13 
	4.13 
	4.44 
	3.63 

	11
	3.63 
	3.88 
	3.69 
	3.94 
	3.25 

	12
	4.19 
	4.25 
	4.06 
	4.44 
	3.56 

	13
	3.75 
	4.06 
	3.88 
	4.38 
	3.50 

	14
	3.88 
	4.00 
	4.00 
	4.44 
	3.75 

	15
	3.56 
	3.88 
	3.75 
	3.75 
	3.44 

	16
	3.63 
	3.75 
	3.63 
	4.00 
	3.25 


Table 25 Standard Deviations in Room A for Test3

	
	Standard Deviations in Room A for Test3

	condition
	Std.D.-Q1
	Std.D.-Q2
	Std.D.-Q3
	Std.D.-Q4
	Std.D.-Q5

	1
	1.02 
	0.91 
	0.77 
	1.28 
	0.98 

	2
	1.03 
	0.95 
	0.89 
	1.15 
	0.91 

	3
	0.77 
	0.68 
	0.72 
	0.97 
	1.02 

	4
	1.00 
	0.63 
	0.81 
	1.09 
	0.85 

	5
	1.02 
	0.81 
	0.79 
	1.22 
	0.89 

	6
	1.15 
	1.20 
	1.09 
	1.31 
	1.15 

	7
	0.83 
	0.63 
	0.79 
	1.20 
	0.96 

	8
	0.73 
	0.70 
	0.81 
	0.95 
	0.89 

	9
	1.00 
	0.72 
	0.85 
	1.31 
	0.96 

	10
	0.89 
	0.95 
	0.79 
	1.02 
	1.00 

	11
	0.93 
	0.72 
	0.81 
	1.09 
	1.15 

	12
	1.05 
	0.62 
	0.85 
	1.26 
	1.06 

	13
	0.82 
	0.73 
	0.81 
	1.26 
	1.00 

	14
	0.95 
	0.89 
	1.01 
	1.41 
	1.05 

	15
	0.96 
	0.79 
	0.87 
	1.08 
	0.93 

	16
	0.72 
	0.68 
	0.75 
	1.35 
	1.06 


Table 26 Standard Deviations in Room B for Test3

	
	Standard Deviations in Room B for Test3

	condition
	Std.D.-Q1
	Std.D.-Q2
	Std.D.-Q3
	Std.D.-Q4
	Std.D.-Q5

	1
	0.77 
	1.00 
	1.02 
	1.18 
	0.87 

	2
	0.63 
	0.83 
	0.85 
	1.28 
	0.60 

	3
	1.08 
	0.93 
	1.18 
	1.55 
	1.02 

	4
	0.93 
	0.85 
	1.05 
	1.02 
	0.96 

	5
	0.70 
	0.77 
	0.87 
	0.86 
	0.73 

	6
	0.93 
	1.02 
	1.15 
	1.02 
	1.03 

	7
	0.68 
	0.51 
	0.75 
	1.02 
	0.81 

	8
	0.50 
	0.70 
	0.85 
	1.00 
	0.58 

	9
	0.83 
	1.02 
	0.81 
	1.22 
	0.96 

	10
	0.60 
	0.50 
	0.96 
	0.63 
	0.89 

	11
	0.81 
	0.81 
	0.79 
	1.18 
	0.68 

	12
	0.54 
	0.68 
	0.57 
	0.81 
	0.81 

	13
	0.77 
	0.68 
	0.72 
	1.02 
	0.89 

	14
	0.81 
	0.73 
	0.73 
	0.96 
	0.68 

	15
	0.63 
	0.81 
	0.58 
	1.00 
	0.73 

	16
	0.96 
	1.00 
	0.89 
	0.97 
	0.77 


Table 27 Number of “0” answer to Question 4 in Test3
	Condition
	Room A
	Room B

	1
	7
	0

	2
	5
	2

	3
	3
	3

	4
	4
	2

	5
	2
	0

	6
	1
	2

	7
	5
	0

	8
	2
	0

	9
	5
	2

	10
	2
	0

	11
	5
	1

	12
	5
	1

	13
	2
	2

	14
	2
	2

	15
	4
	0

	16
	4
	1


7. Conclusions
BIT finished 3 conversational tests for the 3GPP speech codec selection in VoIMS on Chinese language according to the test plan [1]. Raw voting data has been delivered to the GAL using a deliverable spreadsheet. Basic statistics results are provided in this test report. 
Statistically, conversational quality of ‘LT’ is higher than that of ‘HT’; however, the performances of ‘LM’ and ‘HM’ are different under different noises and different quality questions. Background noises have different effect on the test results, while cafeteria and street noise result in lower performance than other noises. 
References
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Annex Raw Data of 3GPP AMR NB/WB Conversational Test in UMTS over HSDPA/EUL
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