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1. Introduction

NTT-AT conducted a conversation experiment to evaluate AMR narrow band and wide band.
The experimental design and procedures are specified in the test plan for the AMR Narrow-Band Packet
swiched Conversation test (Tdoc S4-030564) and test plan for the AMR Wide-band Packet swiched
Conversation test (Tdoc S4-030565)

2. General procedure
2.1 Test Bed

France Telecom provided the simulation platform for the test. All of the PCs were installed outside
soundproof rooms to prevent fan noise. Subject’s votes were recorded by laptop PCs without fans in each
of the rooms.

2.2 Speech level calibration

The listening sound pressure level output from the headphones was calibrated according to the
instructions in the test plan. The receiving sound detected by the P.57 type 1 artificial ear was coupled
with a headphone and its active speech level was measured using ITU-T Rec. P.56 meter when a P.50
artificial voice was fed from an artificial mouth to the microphone on the send side. The speaking position
of the microphone was MRP and sound pressure was —4.7 dB Pa.

2.3 Scenarios for the conversation test.

In the test plan, two examples, pizza delivery service information and flight information are provided.
As far as we considered easiness for Japanese subjects, we thought it was difficult to perform responder
as natural as professional for naive subjects without considerable training. We stopped using the
examples and got reconfirmation on which scenarios were only examples and where we can use another
scenario if we had any difficulty. Finally, we adopted the “Random shapes method*" within several
existing scenarios."

Conditions and scenarios were randomized following tables provided by France Telecom. The
random tables are composed of two sub-tables, for conditions where there is and is not background noise.
The order of the conditions and the scenario numbers used by the subjects for each condition are

*)D.L. Richards, “Telecommunication by Speech”, Butterworth London, 1980 P.202
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allocated in these tables. Twenty-four different scenarios are necessary in order to follow the tables. In our
case, we replaced the scenario number with number of the sheet.

There are 24 random shapes on each sheet. During the conversation, each subject arbitrarily chose a
shape on the sheet and talked about one of its features to his/her partner. His/her partner either guessed
the name of the shape based on the information provided, or requested additional information from the
guestioner. The role of respondent and questioner switched every time the respondent provided correct
answer. Three minuets were permitted for each condition.
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Fig. 2.1 Example of random shapes on one sheet

2.4 Subjects
Completely different sets of naive listeners were recruited from outside of the company for the narrow
band and wide band experiments. A wide variety of ages and genders were recruited.

Fig. 2.2 Subject perform her conversation
using a sheet of random shapes.

Fig. 2.3 All simulation platforms were installed and
performed outside of soundproof room



2.5 Preliminary experiment
So that the subjects could understand how the experiment would be conducted, a preliminary
experiment without any degradation was performed.

2.6 Test order

Tests for conditions with and without background noise were conducted separately. Half of the 16
subject groups were administered the test with noise first and the other half were administered the test
without noise to cancel any psychological offset due to the degree of experience with the test.

For conditions with background noise, subjects were instructed to ignore background noise
contained in transmitted speech or in surrounding noise.

After every 3 or 4 conditions, the two groups changed tests so that they could alternately took breaks
to minimize the influence of fatigue.

2.7 Listening Equipment and Environment

Each of the two subjects participating in the conversations sat on a chair in front of a table in a test
room. The test rooms are acoustically insulated. All the test equipments was installed outside of the rooms
and connected to the test rooms. The background noise is generated in the designated test room through
a set of 4 loudspeakers. The level of background noise was measured by sound level meter at a minimum
of four points around the equivalent of the center of the subject's head. The A-weighted noise level
averaged over these points was adjusted to the target value.

2.8 Data collection

Subjects were asked to answer five different questions. For each question, some explanatory
sentences always have to be shown in order to prevent confusion when answering other questions. We
prepared customized graphical user interface using browser to collect a subject’s response as shown in
Fig. 2.4.
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Fig. 2.4  GUI used to collect subject’s response.

3 Results

We summarized results in the tables for each question. We also present them on graphs to
facilitate observation of the difference between radio and PS conditions. With respect to the result of
E-mail inquiry for the numerical and graphical formats for representing subjects’ responses from
secretary to test labs by correspondence, there was no objection to the formats reflecting secretary and
our opinion.

As for the detailed analysis, especially statistical difference among test laboratories will be
conducted after global analysis laboratory is determined, The remainder of our report presents basic
statistics and simple observations.



3.1 Narrow-Band
1) Question 1: “How do you judge the quality of voice of your partner?”

Numerical results for all 24 conditions are shown in Table 3.1.1. The 7" to 9" columns of the table lists MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), and 95 % confidence limit (Column 9). These set of values were calculated separately for subjects in
room A and B, but these values are not essential, all cells corresponding to the conditions are shaded. The effects of background noise are summarized
separately for subjects in room A (columns 10 to 12) and room B (columns 13 to 15).

Table 3.1.1 Summarized numerical results for question 1
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Graphs of the conditions of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay, 12.2
kbit/s with 300 ms delay, and 12.2 kbit/s with 500 ms delay are shown in Figures 3.1.1.1 through 3.1.1.3.
These values do not include data recorded with background noise. In general, MOS values are greater
when BERs are lower and in groups without packet loss, 0 %, is greater than for 3 %. Such a tendency
is seen without a few exceptions, groups with 0% packet loss are shown in Fig. 3.1.1.2 and for 3 % in
Fig. 3.1.1.3

The effect of background noise are shown in Fig. 3.1.1.4 and 3.1.1.5. As the graphs show, the
influence of room A’s and B’s noise is almost same regardless of whether or not the noise is heard in the
subject’s surroundings or transmitted via speech from the other side.
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Fig. 3.1.1.1 MOS variation according to packet loss, radio transmission error at 6.7 kbit/s mode with 300ms
delay.
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Fig. 3.1.1.2 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with 500 ms
delay.
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Fig. 3.1.1.3 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with 300ms
delay.
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Fig. 3.1.1.4 MOS variation according to surrounding background noises ( room A) and transmitted (room B) by
the subjects in room A.
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Fig. 3.1.1.5 MOS variation according to surrounding background noises (room A) and transmitted (room B) by
the subjects in room B.



2) Question 2: “Do you have difficulties to understand some words”.

Numerical results for all 24 conditions are shown in Table 3.1.2. The 7" to 9" columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background
noise are summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.1.2 Summarized numerical results for Question 2
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Graphs of the score composition of 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms delay, and
12.2 kbit/s with 500 ms delay conditions are shown in Figures 3.1.2.1 through 3.1.2.3. These values do
not include data recorded with background noise. In general, it is more difficult to understand some
words are stronger when the BERs are higher and in groups without packet loss, 0 %, is weaker than for
3 %. Such tendency is seen without exception, groups for 3% packet loss in Figures. 3.1.2.2 and 3.1.2.3

The effect of background noise are shown in Figures 3.1.2.4 and 3.1.2.5. In these graphs, the
influence of surround noise in room A, is little stronger than room B.
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Fig. 3.1.2.1 Variation of score composition according to packet loss, radio transmission error at 6.7 kbit/s
mode with 300ms delay.
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Fig. 3.1.2.2 Variation of score composition according to packet loss, radio transmission error at 12.2 kbit/s
mode with 500 ms delay.
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Fig. 3.1.2.3 Variation of score composition according to packet loss, radio transmission error at 12.2 kbit/s
mode with 300ms delay.
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Fig. 3.1.2.4 Variation of score composition according to surrounding background noises ( room A) and
transmitted (room B) by the subjects in room A.
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Fig. 3.1.2.5 Variation of score composition according to surrounding background noises ( room A) and
transmitted (room B) by the subjects in room B.



3) Question 3: “How did you judge the conversation when you interacted with your partner?”

Numerical results for all 24 conditions are shown in Table 3.1.3. The 7™ to 9" columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background
noise are summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.1.3 Summarized numerical results for Question 3
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Below are graphs of score composition for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms
delay, and 12.2 kbit/s with 500 ms delay are shown in Fig. 3.1.3.1 to Fig. 3.1.3.3. These values do not
include data recorded with background noise. In general, it is more difficult to understand some words
when BERs are higher and in groups for without packet loss, 0 %, is weaker than for 3 %. Such a
tendency is seen but a few exceptions, groups for 0% packet loss in Fig. 3.1.3.1 and Fig. 3.1.3.2, 3%
loss packet loss in Fig. Fig. 3.1.3.3

The effects of background noise are shown in Fig. 3.1.3.4 and 3.1.3.5. In these graphs, the
influence of Cafeteria noise is little stronger to subjects in room A than in room B.
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Fig. 3.1.3.1 Variation of score composition according to packet loss, radio transmission error at 6.7 kbit/s mode
with 300ms delay.
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Fig. 3.1.3.2 Variation of score composition according to packet loss, radio transmission error at 12.2 kbit/s
mode with 500 ms delay. 300ms delay.
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Fig. 3.1.3.3 Variation of score composition according to packet loss, radio transmission error at 12.2 kbit/s
mode with 300ms delay.
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Fig. 3.1.3. 4 \Variation of score composition according to surrounding background noises ( room A) and
transmitted (room B) by the subjects in room A.
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Fig. 3.1.3.5 Variation of score composition according to surrounding background noises ( room A) and
transmitted (room B) by the subjects in room B.

-12 -



4) Question 4  “Did you perceive any impairment (noises, cuts, etc....)? In that case, was it.”

Numerical results for all 24 conditions are shown in Table 3.1.4. The 7" to 9™ columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise

are summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Summarized numerical results for Question 4
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Below are graphs of the conditions of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay,
12.2 kbit/s with 300 ms delay, and 12.2 kbit/s with 500 ms delay. These values do not include data
recorded with background noise, which are shown in Figures 3.1.4.1 through 3.1.4.3. In general, MOS
values are greater when BERs are lower and group for without packet loss, 0 %, is greater than for 3 %.
Such tendency is seen without a few exception, groups for 0% packet loss in Fig. 3.1.4.2 and for 3 % in
Fig. 3.1.4.2 and Fig. 3.1.4.3.

The effects of background noise are shown in Figures. 3.1.4.4 and 3.1.4.5. In these graphs, scores
by subjects in room A and B are almost same.
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Fig. 3.1.4.1 MOS variation according to packet loss, radio transmission error at 6.7 kbit/s mode with
300ms delay.
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Fig. 3.1.4.2 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with 500
ms delay
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Fig. 3.1.4.3 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with
300ms delay.
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Fig. 3.1.4.4 MOS variation according to surrounding background noises ( room A) and transmitted ( room
B) by subjects in room A.
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Fig. 3.1.4.5 MOS variation according to surrounding background noises ( room A) and transmitted ( room
B) by subjects in room B.
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5) Question 5: “How did you judge the global quality of communication.”

Numerical results for all 24 conditions are shown in Table 3.1.5. The 7™ to 9" columns of the table list MOS (Column 7) fundamental statistics,
such as standard deviation (Column 8), and 95 % confidence limit (Column 9). Asin Table 3.1.1, these sets of values were calculated separately for
subjects in room A and B, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise are
summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.1.5 Summarized numerical results for Question 5
Room A+Room B Room A& Room B
Ccaitin | Baharmand | Buskprennd Reperimnntal factars
noise moian WS ST L HT A [ SvE ST S5X ] [ SEES ST SEX ]
Ip
Fenam A Room B E:‘:i‘:ﬂ I‘;";‘i‘:“i:‘ﬂ Mads + Dnlay (e [ B can (e [ ) Cam (el = (1)
radiol

i Mo Ho in -2 % § Tebith ¢ by 3000 ) PET .37 2 3,00 110 0 54 3 0,70 0 5
3 Hi Hi 10 =2 % 122 kbitls i lasr 5000 s 1% 1.18 040 313 1.15 DEE 313 1.80 042
a M o 10 =2 [ 12,2 Wit (delay 300 tas] 153 106 0.3 am0 L15 05T ams .54 0.2
a Hu o 10 -2 M 15, Thbsihs e vy 300 i iT2 1.08 0 2.7 1.04 0T a5 1.14 0.2
5 Mo o 10 -2 o 12 Zicritlo ey 000 era) 172 {17 T 105 0 &L 278 113 e
4 Ne He 10 - ™ 122 ik {deley 300 o) 113 L1 0. 308 1.4 0.5g 318 117 o4
7 Hi Ho 10 =3 1% o, Tyt de o 3000 s k1] 1.14 == 350 1.91 =31 355 1.10 058
g M o 10 -3 % L2 Kbl el 300 e i .61 028 am5 .88 044 A58 0.73 .50
a Mo Hao i -3 % 122 Khriths {edalary 300 ] B8 1.0 036 319 L1l 0 54 3 0BT 0.5
10 i Hi 10 -3 M| 5, TsiLh by 3000 vy 116 L.00 026 .00 1.03 0L EEN LoL 0.56
11 Hi Ho 10 =5 i L2 Hewitisd delrw S0 s i) L] =R 415 1.08 DES 333 .83 [==1
1= Ho i 10 -3 M 12,3 kisinks (delerr 300 pis) 153 1.0 030 a.84 1.08 o 2.5 103 0.3
1 His M Fali-d % o, Tt { e oy 300 b 5.5 107 FE A8 1.14 05 250 1.08 0.5
14 M Ha Ex 104 M| L2 2hbsitle by 5000 erw 3.84 .38 T a3 0.96 04T aso 108 0.35
15 Hi Ho Ex1d1-4 1% 1.2 bt e ey 300 s 397 .69 [=%=] 381 ﬂ-._ﬂ U.-E -|_13 I}.g 021
18 Hio Ho Sx1-4 % £, Ty (e b 000 e 334 1.0 =35 455 1.08 05 J.44 0. Bg 055
11 Hu o Fali-d % L2 i ey 500 1) 3.15 1.18 0.4l 4.5 1.31 0. Az 1.0 o
1= i Ha Eae L4 B 12,2 kit {ialasy 300 e 3.1 1.0 0 4% 2,05 1.34 0155 331 Lid 0.3
19 Cas Eex 104 o 122 kit fialasy 300 rus) 255 1.03 Gl A.50 0.07 0,30
o0 Hi Car Exid-4 i 123 btk (odelarr 300 o) 385 .57 043 275 1.20 045
21 Cadataria ™ x4 % .7 it (el 30 ma) 310 0.8 0 46 3 & 0 B5 0 55
= Mo Cafeteria Exld-q % .1 sttt el 00 s ) .84 550 a31 1.14 05 |
psl Strest Bl Exldi-4 [ L2 Hehitiel delsy M) e 358 .69 043 353 13,84 055
24 His Sireet Eal0'd [ L2 2Kt ey 500 ) .44 141 0L .05 0.68 .24
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Below are graphs of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with
300 ms delay, and 12.2 kbit/s with 500 ms delay as shown in Figures 3.1.5.1 to 3.1.5.3. These values do
not include data recorded with background noise. In general, MOS values are greater when BERs are
lower and group for without packet loss, 0 %, is greater than for 3 %. Such a tendency is seen without a
few exceptions, groups for 0% packet loss in Fig. 3.1.5.2 and Fig. 3.1.5.3 for 3 % in Fig. 3.1.5.2 and Fig.
3.153

The effects of background noise are shown in Figures 3.1.5.4 and 3.1.5.5. In these graphs, scores
by subjects in A room and B are almost same.

@10 -2
5 m10 -3
O 5x10—4
4
g —
o 3
=
, L
1
O Packet Loss 3

Fig. 3.1.5.1 MOS variation according to packet loss, radio transmission error at 6.7 kbit/s mode with 300ms
delay.
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Fig. 3.1.5.2 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with 500 ms
delay..

010 -2
- m10-3
O5x10-4
T
4 T
vl
© 3
=
2
1
0% Packet Loss 3

Fig. 3.1.5. 3 MOS variation according to packet loss, radio transmission error at 12.2 kbit/s mode with 300ms
delay.
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Fig. 3.1.5. 4 MOS variation according to surrounding background noises ( room A) and transmitted (room B) by
subjects in room A.
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Fig. 3.1.5.5 MOS variation according to surrounding background noises (room A) and transmitted (room B) by
subjects in room B.
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3.2 Wide-Band
1) Question 1: “How did you judge the quality of the voice of your partner?”

Numerical results for all 24 conditions are shown in Table 3.2.1. The 7" to 9™ columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise
are summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.2.1Summarized numerical results for question 1

Rusiim A+Ramm B Rusiim & Ruom H
YT et
Camdition Bachground Bacrkgreund Experimental {acters
ks ke M5 51D anE 0] M 51D F5E 0] MOE TR a5% 0] |
1F
Rosm A Room B m:'ﬂ';ls ﬁﬁ::m': Mida el i 6l [ [°fe) {5l (an el {5 [
lazy rmbn)
1 He Ma 13-z I L2445 kbt BuHID 284 050 028 3zg LT3 .40 3E1 05l 045
a e Mo -2 IF 12,43 Hyibis 3: 05 0. ach S (] 388 0 043
3 ™ Ma T 1 1329 kbtis, Bl 4,15 0-Te 4 54 455 088 e & 00 T4 ]
& He Ma 13-z by 1243 Ehaits, BolHT 1T 0.2 0.3 3E .08 0.4 a3m 084 047
B He i -z Eey 133 it 372 1) 263 e 10 ) A64 agd 047
5 Ho Ha [ Eoy 1525 khbutir, BoHI® 384 0.5 028 A28 o2 055 EE 054 045
T He Ma -3 (P VAT iehatiy, Bl 400 10 o | 413 i 045 A 6 413 038
5 Ho Ha -3 (s 12,55 it 405 057 053 4. w40 [E) a94 025 043
] He Ha 1k =3 {r 15,35 khetis, B 384 0130 ] A4 07T 0.5 BT T 025 .42
1 Mo Ma -3 ey L34 ek, BoHI 341 014 T T CRE] 0.3 ET ] T I
1t He Ha [T i 12055 Hhitd 3TE 034 059 FE B3 041 a5 07 043
12 He Ma 13 -3 ¥ 13,25 lhilis, Bz 281 0155 031 3E1 .88 048 400 027 040 |
13 Ho Ma Exlird (% L2405 lebulir, BoHIz 4.13 0.4 ] FEN o 0.3 408 058 [
14 He Ma Balrd I 12,83 Maitds 405 034 029 413 o1 ] 0.43 400 023 040
1= He Ma Ex10rd I 1225 Ehalss, BT 4.0 0455 024 418 £.05 03 380 273 03
16 He Ha Baxlrd ¥ L35 b, BiHIz 281 1.0 05 A0 110 054 AEL 08l 045
17 Ne Ma malord by 12,43 Haids 1E 054 0.3 3= o588 0.4 354 053 045
18 He Ha Sx10rd b LA ihabis, Bl 3m 108 034 LT ops 045 a6 114 084
15 s Mo mxlord iy L3 iy, BoHIz 3.4 118 0 3EL 106 ol
0 He ar Ex1o-d b V21 khaits, BolZ 318 s .45 2 180 058
o | Calsteria M Eelord 5 12,43 Maitds 376 0LBh 04z 404 ol 0.
= e Galsteria o e | I 12,43 Haiis 4.18 k] (il 384 0B 047
o Snreet Ma Balrd 5 1325 ety BuHIC L) 0BT 0.43 413 150 {1260
24 o Fires Ew10rd I 1325 Ehatés, BoHT 4.18 081 .45 375 077 04
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Graphs of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms
delay, and 12.2 kbit/s with 500 ms delay are shown in Figures 3.2.1.1 to 3.2.1.3. These values do not
include data recorded with background noise. In general, MOS values are greater when BERs are lower
and group for without packet loss, 0 %, is greater than for 3 %. Such tendency is seen without a few
exceptions, groups for 0% and 3 % in Fig. 3.2.1.3.

The effects of background noise are shown in Figures 3.2.1.4 and 3.2.1.5. In these graphs, the
scores of subjects in room B is a little worse than room A regardless of whether the noise is heard in the
subject’s surroundings or transmitted with speech from the other side.
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Fig. 3.2.1.1 MOS variation according to packet loss, radio transmission error at 12.65 kb/s mode with RoHC
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Fig. 3.2.1. 2 MOS variation according to packet loss, radio transmission error at 12.65 kbit/s mode without
RoHC
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Fig. 3.2.1. 3 MOS variation according to packet loss, radio transmission error at 15.85 kbit/s mode with
RoHC.
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Fig. 3.2.1.4 MOS variation according to background noises surrounded ( room A) and transmitted (room B)by
the subjects in room A.
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Fig. 3.2.1.5 MOS variation according to background noises surrounded ( room A) and transmitted (room B) by
the subjects in room B.
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2) Question 2:" Do you have difficulties to understand some words”

Numerical results for all 24 conditions are shown in Table 3.2.2. The 7" to 9™ columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for subjects
in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise are
summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.2.2 Summarized numerical results for Question 2

Room_ A+Room B Room A Room B
Btﬁ.:r:::ﬂ Ezperimantal factors
noise WO 51D OhE Gl W05 5T GEX 1 MO 5TD0 IEK Gl
1F
Raom H mf;'_’_,’;’ m:ﬁ;';": Mo i) {8 e £ ) {8e) ¢ q £ v i Be £
g rakiol
Ho 10 =3 ) 13,55 khills, RoHT 434 0.87 o.30 4.5 0. 56 nag 444 0B8R 0. 44
Ho 10 -2 0% 12,65 Khitis 4153 0.72 0.5 450 0.6 080 454 0.63 0.1
Ha 10 =3 6 15,85 Khitds, RoHC 449 0,54 0gs 4,68 i, 50 (k-] 483 070 0,35
Ha 10 <2 1% 1245 khilds, RoHC 4 1,06 03g 4,19 1.11 054 A53 1.08 0563
Hy 10 =3 =i 1255 Yhilis Al 1.15 =K 1] 4.13 1.6 nad 4. ) 110 0.54
Ho 1 =2 I 15,85 khitis, RoHC 4z .58 .52 4E0 0.13 [iF-.] 4.8 106 0.8
Ho 10 =3 L] 1245 khitis, RoHC Ly .63 .24 458 .81 [ 1] 481 054 0.27
Ho 10 =3 % 12,655 Fhilig 4TI 0,45 016 468 0,43 na3 4.5 045 033
Ho 10 =3 % 1555 Khitis, RoHC a5 .80 0.8 444 0.73 036 483 0.8 0.43
Ha 10 =3 =i 1185 khitis, RakiC a4] ). B 095 4.51 1.01 LA 4.50 0.65 091
Ha 10 =3 1% 12 £5 Khilia 434 Q.83 096 4 B0 0,58 nAal 4.19 088 0.43
Ho L0 -3 3% 13,25 kbitls, RoHC ad 0.80 0.6 4.05 .63 0486 A.69 0,60 0.90
Ho Sxi-4 1% 12,55 Hhitis, RoHZT 4668 0.Ta 034 4.58 Lig=t] g4 4TS 045 0.2
Ho B0 ] 11,65 Whitis 450 .81 ] 4.68 .58 [ E-1§ 483 0.8 .50
Ha S 104 13 13,25 khiti, RoHE 4 55 0,50 030 475 i, 53 023 A58 0.68 0,31
Hao Sx 104 ) 13,55 bhille, RaHT 441 0.81 03z 4.51 0. 55 0a5 A.50 085 0,44
Ho S04 i) 1285 Khilis 4.41 .87 030 405 i, 53 .36 4.54 081 0,40
Ho Exl0d M 15,85 Khitds, RoHC 4 B85 0,59 [iF3] 4,80 0,6 095 489 052 0,35
Mo Exl0d e 1345 kbitds, RoHC 315 147 074 4.44 098 0,54
Car Sxdd-d i 12,55 khitls, FoHT 4.51 0.718 .33 231 132 01,60
Hi Sxl0-4 D) 12,55 Khilis 4.13 1.15 .55 .53 Q.70 Q.35
Cafeteria Sxl04 % 1255 Mhilis 4. .60 .30 363 106 0.63
Huo Sx104 % 1585 kaitis, RoHC 4.15 1.58 e 481 .40 0,20
Sxremt Sx 104 1% 15ET Khilis, RoHC 4 565 .81 0 30 4.31 1.01 0,50
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Graphs presentation of score composition for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms
delay, and 12.2 kbit/s with 500 ms delay are shown in Figures 3.2.2.1 to 3.2.2.3.. These values do not
include data recorded with background noise. In general, it is more difficult to understand some words
when the BERs are higher and in groups without packet loss, 0 %, is weaker than for 3 %. Such a
tendency is seen without two exceptions, groups for 0% packet loss in Fig. 3.2.2.2 and . Fig. 3.2.2.3.

The effect of background noise are shown in Figures 3.2.2.4 and 3.2.2.5. In these graphs, The
effects of surrounding car and cafeteria noise in room B are little stronger than in room A.
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Fig. 3.2.2.1 MOS variation according to packet loss, radio transmission error at 12.65 kb/s mode with RoHC
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Fig. 3.2.2.2 MOS variation according to packet loss, radio transmission error at 12.65 kbit/s mode without RoHC

O10-2
; m10-3
T T
L L 0O 5x10-4
4
99
o 3
=
2
1
0% 3%
Packet Loss

Fig. 3.2.2. 3 MOS variation according to packet loss, radio transmission error at 15.85 kbit/s mode with RoHC
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. Fig. 3.2.2.4 MOS variation according to background noises surrounded ( room A) and transmitted (room B)by
the subjects in room A
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Fig. 3.2.2.5 MOS variation according to background noises surrounded ( room A) and transmitted (room B) by
the subjects in room B.
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3) Question 3: “How did you judge the conversation when you interacted with your partner?”

Numerical results for all 24 conditions are shown in Table 3.2.3. The 7" to 9" columns of the table list MOS (Column 7) and fundamental statistics,
such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for subjects in room A
and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise are summarized
separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.2.3 Summarized numerical results for Question 3
| Room AtRoom Ruom A Room B
Addetsenal #dditinmnal .
Conditien. | Buckyromnd | Buckgreund Bxparimental factars
LEalt] TS MiOE BT oG CI MWOs ETD OEN 1 a5 AT OGE I
IF
Koom & Room B m“fu‘:“ "",’,‘,“:I:L“f Mode {¥d) {8 cen (42 (8 (en el { 50 (en
||.u.l r-J.H::l

1 ] 5 [} 10 =3 [y 1265 kbates, RBoHT 4.34 Lol | [a R 1] 4. 28 Q25 043 .44 ne 044
| | & Ha 10 =3 ] L 1AT Heilk 453 0.TE [ o 4. 60 E -ﬂn._-ﬂl -I.._I ﬂ.E 041
3 Ha Ma 193 ir L5ES Kalis, RHT 495 i 5 [iRs.cd w w ﬂ 0.7 QE
4 | ] 5 [F] 10 =3 o L2065 Kelis, ReEIC 4.3 106 LB 4.18 111 054 B8 1. um_|
5 Ma Ma 1o-2 7] L1A5 Beithn 4,08 1.15 0 4 4.18 195 0,63 4.00 1.10 054
A Fa Ha [T ) U555 Bhatis, RoHIT = 0 58 FE 4.5 FRE 10,34 408 104 ==
T | & Ha 10 -3 i L2065 Belin, RoEHC 4 85 [y =} [aRe 4.68 uﬂ E E ﬂ-.!-l 08T
il Ma Ha -3 i I35 Boithe 478 048 Q16 0 A5 033 475 045 -]
8 Pa Ba [T ity 135 Khatis, Bobll 455 2 .55 444 oTE 10,54 4.83 [ e
10 Ha Ha 10 -3 E - U285 i, BoHT 441 LiF=T] [alke} m -EE ﬂ ﬂ-ﬁ gﬂl
ii b Ba [ i 115 Boitk FET i 5 .5 4.5 = [EN 418 [ i
12 o Ha 1a-3 % 13553 khatts, RoHIC a.41 08 k-] 4.5 0ES .48 4.48 .60 050
id Ha Bla Eald iy L2455 Bhatis, okl 4.8 T a5 4,56 0 [T 4.75 = =
14 ] M S 104 i LAY Botik .o 051 (=l | 4548 QUGS a1 4.83 ] 050
15 [ Ha Ealond o L5235 kbitis, RobIC 4,05 050 0.2l 4.75 08 0.33 4.08 063 031
14 o] Ha D104 oy U285 khalés, RoH §.41 [ali=h| QU 431 [al ] L] 4.540 L] .44
11 | G i B 104 ] 1357 Medik 4.41 0T [a ka1 4. 28 [l ) 0.5 4.4 mAl 040
15 [ Ha Eel0d ) L35S Kbitin, RoEIC 455 058 [ef-]] 4.50 ill=] 0.95 4.63 0.72 0.5
12 AT ] B lod fuy ] 1285 khales, RoHT .18 147 0.73 4 44 073 o035
20 [ Ca Esl0nd i) L2385 Khilis, RSEIC 431 0TS 0.5 2Bl 1.09 050 |
al Caleieria i) Ea 14 L] L 3A% Bedik 4. 13 115 055 4.3 0.7 L1 u]
= P Calebaria B 104 R 1A% Heilk 4.5 QS0 0.30 el % | L e fujl=e)
= Hirest g ] B 104 L] 15 TS khaiés, RoHT 4.13 1355 L] 4.81 .4 o 30
24 [ Burest Exlord ) L5,25 kbitis, BoHIC 4.54 051 0.40 41 1.01 050
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Graphs of score composition for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms delay, and
12.2 kbit/s with 500 ms delay are shown in Figures 3.2.3.1 to 3.2.3.3. These values do not include data
recorded with background noise. In general, it is more difficult to understand some words when BERs
are higher and in groups without packet loss, 0 %, is weaker than for 3 %. Such tendency is seen without
a few exceptions, groups for 0% packet loss in Figures 3.2.3.2 and 3.2.3.3.

The effects of background noise are shown in Figures 3.2.3.4 and 3.2.3.5. In these graphs, The
effects of surrounding car and cafeteria noises in room B are little stronger than in room A.
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Fig. 3.2.3.1 MOS variation according to packet loss, radio transmission error at 12.65 kb/s mode with RoHC
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Fig. 3.2.3. 2 MOS variation according to packet loss, radio transmission error at 12.65 kbit/s mode without
RoHC
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Fig. 3.23.3 MOS variation according to packet loss, radio transmission error at 15.85 kbit/s mode with RoHC
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Fig. 3.2.3.4 MOS variation according to background noises surrounded ( room A) and transmitted (room B)by
the subjects in room A
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Fig. 3.2.3.5 MOS variation according to background noises surrounded ( room A) and transmitted (room B) by
the subjects in room B..
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4) Question 4: “Did you perceive any impairment (noises, cuts,....)? In that case, was it:”

Numerical results for all 24 conditions are shown in Table 3.2.4. The 7" to 9™ columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effect of background noise
are summarized separately for subjects in room A (columns 10 to 12 ) and Room B (columns 13 to 15).

Table 3.2.4 Summarized numerical results for Question 4

| | | Ruoom ArBoom B Ronm # Roqnm B
Addstiamal Additianal .
Condition | Background | Background Bpecimental facters
[iBai)2 nEiRe
1 | MG S0 58 Gl L [ekH ST UhK G [ LHE Lo = el
P
Raom A Eoom B Ruclie e ditios Beadds e (5 (an {'fel) ) Lo (0 ied M 5 (o
ronidrboms | (Packet loes
Tagin!
1 P Hi 102 0% 1242 Hodits, Buki? 4.1 0.6 .04 419 0. 030 40 07 0.
3 Pia He =1 % 12155 kit FEN 0.8z .28 4.31 0BT 043 431 0.7E 0L
a Piu He 13-2 e 1525 Modihs, B2 4 055 .15 4.0 LB 0z A 0.5 .31
4 [n] Hi 13— M 1A Eraile, R 408 LR i 33 4.04 108 1= 4 08 085 01 42
8 [a] Wi [ ™ LLAS kvt 4.18 LK) 91 4.51 05 048 400 a2 .40
f Pia Hi 1= o) 1583 Boitts, Bl 055 0 .47 491 018 058 48 07 .58
7 Pia H 13-3 i 1245 Beitls, Balil 453 055 0.1 458 0. Q3L 45 0.85 .83
a | Fia | He 133 i 1155 i 480 047 018 460 4B 0 58 450 .48 003 |
o Fia Ho 133 o 155 Esitl, FoHiC 455 072 0,05 0 &l AL 45 080 .30
10 Pa He 1e=3 P 1245 Bk, B HiC = 0.7 0,96 4.0 0LEL 0.4 A 0.7 0.3
11 Pa He L3 =3 M 1155 ki e 0T .87 4.0 0.0 03 s .55 .42
1z B Hé D=3 M 1535 Kaitl, Bl e 075 .05 4.05 0Bl 04T 450 [ 0.1
15 Pia Moo Sli-a i 1243 Foitle, Boli A5 1 .41 4.8 018 a3 A5 050 0.4
14 Pra H fel0-a % 12063 bty 456 6 .81 4.54 QA Q51 A5 085 .91
15 Pa Hi fheli-4 % 1523 Boiiks, Bl 45 .61 .81 4.8 080 050 450 .83 .91
18 | Pin | ™ Gxlild o 1265 Esitln, FnHiC e 004 083 435 100 049 450 08D 4|
11 Fa ™ Gxdild o 12165 bty ) 07 027 0 ES 042 450 083 .31
15 Pa H Exlid W 1505 Fitle, ol FET 06 0,01 e e 450 083 081 |
15 Car Pia Bl o 125 Wik, Bl B.05 150 58 40 .78 .05
o0 B Zar Ex10'd o 12,55 Biths BuHC 405 077 028 2.13 1.90 1.5
41 Cafeterm Bia feli-a % 1213 it .64 144 21 4.5 .60 .50
2 P Cafeteria, fic1i-a % 1153 kbvibls 4.50 e T 478 1.18 558
a3 | Strwt | Fia Gxilil-d 0 §55 Boith, FoH 41w | woe BT 4TE 055 0.2
T Pa Streat Sxlild I 155 Evitl, o HC 463 0L i i} 419 111 054
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Graphs of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms
delay, and 12.2 kbit/s with 500 ms delay conditions are shown in Figures 3.2.4.1 to 3.2.4.3. These
values do not include background noise. In general, MOS values are greater when BERs are lower and
in groups without packet loss, 0 %, is greater than for 3 %. Such tendency is seen without a few
exceptions, groups with 3% packet loss in Fig. 3.2.4.1 and with 0 % are shown in Fig. 3.2.4.2 and Fig.
3.2.4.3.

The influence of background noise is shown in Fig. 3.2.4.4 and 3.2.4.5. In these graphs, scores of
subjects in room B are less influenced by the noise coming from the other side (room A).
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Fig. 3.2.4.1 MOS variation according to packet loss, radio transmission error at 12.65 kb/s mode with RoHC
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Fig. 3.2.4. 2 MOS variation according to packet loss, radio transmission error at 12.65 kbit/s mode without
RoHC
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Fig. 3.2.4. 3 MOS variation according to packet loss, radio transmission error at 15.85 kbit/s mode with RoHC
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Fig. 3.2.4.4 MOS variation according to background noises surrounded ( room A) and transmitted (room B)by
the subjects in room A
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Fig. 3.2.4.5 MOS variation according to background noises surrounded ( room A) and transmitted (room B) by
the subjects in room B..
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5) Question 5: “Question 5: How did you judge the global quality of communication.”

Numerical results for all 24 conditions are shown in Table 3.2.5. The 7" to 9™ columns of the table list MOS (Column 7) and fundamental
statistics, such as standard deviation (Column 8), 95 % confidence limit (Column 9). As in Table 3.1.1, these set of values were calculated for
subjects in room A and B separately, but these are not essential, all cells corresponding to the conditions are shaded. The effects of background noise
are summarized separately for subjects in room A (columns 10 to 12 ) and room B (columns 13 to 15).

Table 3.2.5 Summarized numerical results for Question 5
Room A*Room B Room A Room B
Additi ! Addats ! Expmrimental facters
Condition Backgroand | Backgroamd
T i se MOE STD 5K I WOE sTD UE% GI WS sTD OE% I
IF
Room A Rooms H EMR;‘;:'M |;ch:fqu;i:- Bdade i ¥ieh {Beh {om i ved {Be) {ai £ eh {Beh fan
il

1 [20] Ho ] [ 1145 Boalks, PolC 315 o= L= 375 ok ] [ ] 318 108 a2
= Min Ko -2 0% 12,655 Bhilk 400 054 0= 4005 0 04z 384 0 04z
3 Ma Ho 10-2 08 15,25 Bitls, BHO FE-] 0TS 035 FE 0T 036 413 051 o4n |
4 P Ko 10 =2 o 11,45 Beiihs, F=HC i 056 03 LES 0se 048 ixE 08 043 |
5 P Ho -2 e 12 65 ihith 3 108 Q3T 105 0ER 344 105 a51
8 Mo Ko 1=l ™ 145 Boitie, RobC 381 100 036 3 088 046 a8 108 63
T Fa Ho -3 i 1165 Beitle, BT A0 a0 055 4000 F o 44 400 aTa 038
& Pén Ko -3 %% 12,65 Ehitks 450 a1 G931 45 050 024 405 06 (5]
o Mo Wo Lo =3 [0 13,25 Mot ReHC &£ 05 =] 030 4.13 0.81 .40 400 08T 041 |
10 Ién Ko -3 ;e 1165 Beiiis, BoHT 381 =] 050 4005 08S 045 s 081 040
11 Iia He 103 ot 12,55 bhith 331 050 031 A== 081 040 A6 100 o4n |
12 tn Ho -3 i 15,55 Boitis, BRI 391 aFa 130 055 041 400 0 a4 |
2 Ma Ho Geined | o 1245 Boitls, FBHO T 0TE 02T 433 02 043 405 08 [F- <]
14 [50] Ho el % 1165 dhiile 4 0B 0715 025 4.15 05 045 4 05 a5T 025
18 Iia Ho S 16rd %% LI Heits, ok 4 0 54 0.8 458 018 0.5 578 .8 o4 |
16 [ Ko Sx1ird b 1L Bk, Boll 4 00 108 035 4.15 108 Q55 A5 05 047
17 Mo Ko ik 10rd b 12,65 Bhitk 354 0ge 034 358 102 0 405 0 04z
1E Iia Ho G 1004 A 15,25 Beills, F=HC 351 031 033 400 0EE 040 A58 108 [l =]
15 Car Mo T 10rd ot 12,65 Witk BHT 300 121 0 Az 0% 043
20 ln Car x4 i 1145 Bit, FoHC aa1 09 045 255 115 058
ot | Caleteria Fia T 1004 08 12,55 bhith 376 124 051 455 0TT -]
50 M Tafeerin Sxiind i 1265 lehithe &1 a5 a3 R 108 05
o3 Strwat Fia Geined | o 15,25 Bitis, B=HO 350 1.10 054 413 0T -
24 (50} Sitrest Sxlird 1% LiA% Eoitle, PoHC 4 18 0 8] 045 388 0 51 045

-31-



Graphs of MOS and its confidence limit for 6.7 kbit/s with 300 ms delay, 12.2 kbit/s with 300 ms
delay, and 12.2 kbit/s with 500 ms delay conditions are shown in Figures 3.2.5.1 to 3.2.5.3. These
values do not include data recorded with background noise. In general, MOS values are greater when
BERs are lower and in groups without packet loss, 0 %, is greater than for 3 %. Such a tendency is seen
without a few exceptions, groups for 0% in Fig. 3.2.5.2 and 3% in Fig. 3.2.5.3

The influence of background noise is shown in Figures 3.2.5.4 and 3.2.5.5. In these graphs, scores
by subjects in room B are more influenced by their surrounding noise than subjects in room A.
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Fig. 3.2.5.1 MOS variation according to packet loss, radio transmission error at 12.65 kb/s mode with RoHC
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Fig. 3.2.5.2 MOS variation according to packet loss, radio transmission error at 12.65 kbit/s mode without RoHC
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Fig. 3.2.5.3 MOS variation according to packet loss, radio transmission error at 15.85 kbit/s mode with RoHC
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Fig. 3.2.5.4 MOS variation according to background noises surrounded ( room A) and transmitted (room B)by
the subjects in room A
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Fig. 3.2.5.5 MOS variation according to background noises surrounded ( room A) and transmitted (room B) by
the subjects in room B..
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