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Summary

This document reports on subjective conversational tests for the characterization of 3G AMR-NB and AMR-WB as
conducted by ARCON Corporation. These experiments followed the Test Plans presented in Tdoc $4-030564 and
Tdoc $4-030565. These tests were conducted in the November 2003 time frame utilizing a testbed supplied by
France Telecom R&D and Siemens. No reference or calibration conditions were included in the design of ether
experiment. Results for both the narrowband and wideband are presented in tabular and graphic form.

1.0 Introduction

ARCON Corporation’s Digital Speech Testing Laboratory performed listening assessments as detailed in Tdoc $4-
030564 and Tdoc $4-030565. The experiment design for these experimentsis described in Section 3.0 of the noted
documents. The eval uation methodol ogy used was Conversational Testing. The testbed supplied by FT and Siemens
is discussed in the noted documents and its use is detailed in the FT document Guide for Installation And Usage of
the Material. Noise files utilized during testing were supplied by FT. No Host Laboratory was utilized for thistest
series.

2.0 Experimental Design

The test conditions for the AMR-NB experiment are included with the results in Table 7.1. The conditions for the
AMR-WB experiment are included with theresultsin Table 7.2.

3.0 Communicator Environment

The communicators were placed in two separate acoustic isolation rooms. The ambient sound pressure level within
Room-A is 20.0dB SPL-A. The ambient sound pressure level within Room-B is 26.0dB SPL-A. Room-A
dimensions are 10' x 12' x 7.5'. Room-B dimensions are 2.5" x 3.5x 5.5'. Both rooms are capable of providing
background noise. In Room-A the Hoth environmenta noise was introduced through speakers placed along one
wall. In Room-B the Hoth environmenta noise was introduced through a specially designed speaker array built into
the ceiling of the chamber. These same speaker systems were used for the environmental noise conditions.

3.1 Environmental Noise

Environmental Noise was fed into the room with the required Hoth spectrum to represent typical room noise at the
required 30dBA level measured with a precision sound level meter, used with the “A” weighting and the “fast”
meter characterigic. In order to obtain accurate measurement resol ution, the spectrum was measured at an overall
SPL of 40dB SPL-A. Overall sound level was then reduced to 30dBA.

For the asymmetric acoustic noise conditions (#19 - #24) of each experiment, the noise fields were generated
utilizing the noise files provided by FT. Therequired SPLs were set for each room. Limited spectral matching was
conducted to equalize the room spectrato that of the noisefile.

" Contact:

John D. Tardelli Tel: +1-890-3330 x225
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Figure 3.1 Strip Recording of Room Noise: 1/3 Octave Spectra
3.2 Testbed

The Testbed arrived at ARCON Corp. from France Telecom R&D by international carrier on Tuesday November
11 at 10AM. The dday was primarily due to US Customs Regulations and the misinterpretation of shipping
information by the carrier and/or their agents. Due to the late arrival ( 6 days) of the Testbed, several test sessions
needed to be scheduled and several test subjects were lost. The Testbed was reassembled and evaluated within one
day. During the initial setup of the Testbed and its incorporation into ARCON’s laboratory environment an audio
“hum” was discovered on one side of the communicators headset system. The cause of this hum was traced to the
grounding of one of the XLR adapters supplied with the Testbed to a metal support within one of the soundrooms.
Thiswas corrected by isolating the adapter. There was not effect the testing.

There were severd problems with the Radio Air Interface (PC2 and PC4) portion of the Testbed. During testing this
subsystem experienced 5 failures. This was not the PDU Lost failure noted in the Testbed documentation. These
failures always occurred at the start of a test condition and were recoverable. There was no effect on the testing
itself. Since multiple communicator pairs were being evaluated during a single day, these PCs were not being
reinitialized with each subject pair. ARCON modified the procedure used such that the full Testbed was
reinitialized with each communicator pair. After this change, there were no more Testbed failures.

4.0 Testing Procedures

The Test Plans for these experiments provide 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. These randomizations treat the acoustic background noise conditions separate from the
channel impairment conditions. The number of communicator pairs is set at 16 for both 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
directionsto the subjects and the subjective questionnaire was provided.

Where not specific, the expertise of the ARCON Corporation test facility was used. Where clarification to
instructions was needed the expertise of the ARCON Corporation testing personnel was used. ARCON used the
grouping and randomi zation 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 six
conditions. All acoustic noise conditions were in block four. The communication scenarios were structured to last
3.5 minutes each. Each block required 25 to 30 minutes to complete. A communicator session lasted four hours.
Subjects swapped listening rooms between test blocks. The scenario structure implies a calling party and a called
party. The subjects swapped called/caller modes with each condition.

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/femal e subjects within pairs). Final counts on male vs. female
subjects was 14 male, 18 female for the AMR-NB and 15 male, 17 female for the AMR-WB. Familiarity within
communicator pairs was not required or specifically excluded except from married pairs whom were no all owed.
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After hearing screens and all paper work were completed, the appropriate introduction and training was conducted.
Listeners read along as scripted instructions were read aoud. 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 neutra mode. Quegtions 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)

Conventiona laptop computers were used as Data Entry Units with the subjects. Each subject had access to a DEU
in each listening chamber. The DEUs were left in the chambers and the subjects entered their persond 1D
information at the start of each block. A Visual Basic program provided the actual user interface. Three separate
interactive screen displays directed the subject and collected the required information. Samples of these screen
displays are provided in Figures 4.1, 4.2 and 4.5 — 4.9. In addition, the VB program linked to MSWord documents
that provided the specific scenario requirements.

WELCOME TO THE ARCON SCRIPT DISPLAY PROGRAM EI

ARCOMW Conversation Test Program ¥0.1 Copyrnight 2003
ARCON Corp. 260 Bear Hill Road Waltham MA 02155

Pleasze enter your Talker Initialz, Subject ID [T5nn] and Pair ID [Mnn or Wnnl.
Then Click on the '‘RUN" Button.

Initials - || | Subject ID# I:I
Date - | 1172272003 | Pair ID# |:|

Time - | 2:34:19 PM |
RUH START | EHND PROGRAM |
Unregistered HyperSnap
Figure 4.1 — Main Program Screen
1

ARCON Conversation Test Program Condition snd Scenario Selection

Plesse Entor the Condition Mumber (MBnn or WHne) prosvided by the Test Administrator. Indicate o you sre the
LALLEH or GALLELD party. Then click tha 1A T ufton

LCoerddtion No |:| " CALLER ¢ CALLED Scematin [ |:|

DINH TIMLFE | SUOHE LINDITIOM | EMID SESSIIN |

Unregistered HyperSnap

Figure 4.2 — Condition/Scenario Screen

4.3 Conversational Scenarios

The Test Plan documents recommend the use of Scenarios asdetailed in ITU-T SG 12 COM12-35 "Devel opment of
scenarios for short conversation test”, 1997. There are only two sample scenarios. ARCON followed the structure of
these sample scenarios and developed 24 additiona scenarios. Care was taken to assure that these additiona
scenarios followed the same format, had equivalent exchange of information and were general in nature.
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A lig of the scenario topic isas follows:

Pizza Air Flight
Library Book Hotel

Taxi Package Shipment
Cruise Groceries
Business Phone information Street Directions
Mesting Lunch

Dentist Movies
Investment Real Estate

Used Car Sports Tickets
Dog Car Service
Train Reservation Car Renta
Vacation Hike

Museum Camera

All scenarios had specific CALLER and CALLED tasks. A sample CALLER description fileis presented in Figure
4.3. A sample CALLED descriptor fileispresented in Figure 4.4.

Sgnario 13: Dentist
((
¢ name: Dr. White’'s Office

Dental Hygienist Schedule
12/1 Monday 4pm
12/2 Tuesday

2pm, 4pm
12/3 Wednesday full
12/4 Thursday 2pm
12/7 Monday full
12/8 Tuesday 1pm, 3pm, 4pm
12/9 Wednesday 9am, 10am, 2pm, 4pm

12/10 Thursday

Date and time
1 Name
Address

Benefits of Tooth Whitening

9am, 10am, 11am

I

Figure 4.3 CALLED Scenario Descriptor File

Scenario 13: Dentist
Caller’'s name: Tom or Teresa

Schedule Dental Cleaning

E

D

Within 2 weeks, late afternoon preferred.

BN

’
&

What time is available?

<«
/////) S

ﬁ]

Name - Tom or Teresa
Address — 732 West St., Andover MA

Y

|

7

Benefits of Tooth Whitening

Figure 4.4 CALLER Scenario Descriptor File
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4.4 Subjective Questionnaire

The Test Plans provided the following Subjective Questions within the Directions to Subjects Annex.

Question 1: How do you judge the quality of the voice of your partner?
Excdlent

Good

Fair

Poor

Bad

Question 2: Do you have difficulties to understand some words?
All thetime

Often

Sometimeto time

Rardy

Never

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

Excdlent interactivity - (similar to face-to-face situation)

Good interactivity - (in few moments, you were talking simultaneously, and you had to interrupt yourself)
Fair interactivity - (sometimes, you were talking simultaneoudly, and you had to interrupt yourself)

Poor interactivity - (often, you were talking ssimultaneously, and you had to interrupt yourself)

Bad interactivity - (it was impossible to have an interactive conversation)

Question 4: Did you perceive any impairment (noises, cuts,...)? In that case, wasiit:
No impairment

Slight impairment, but not disturbing

Impairment dlightly disturbing

Impairment disturbing

Very disturbing Impairment

Question 5: How do you judge the global quality of the communication?
Excdlent

Good

Fair

Poor

Bad

ARCON made some minor modifications to these questions and the categories (see questions 2, 3 and 4). These
changes can be seen in the following figures that represent the various Question Screen Displays of the DEU
program.

ALE COMPMUNICATION SYSTEM EVALUATION FORM E . [ |

Plixasa H:GFI-IIII“-IJ T s qu:‘:atmnﬂ Aabaut Thee Communication SrGll}l‘l'i used Tor this last task
by sedecting the oplion thal besl s vour osn answer.

HOW DO vYOU JUDGE THE QUALITY OF THE VIICE OF YOUR PARTNER?

= Excellant
~ Good

= Fair

' Poor

™ Ead

Unregistered HypoerSnap
Figure 4.5 Question #1
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ALE COMMUMICATION SYSTEM EVALUATION FORM B =10 =]

Flease respond to these questions about The Communicaton System used Tor this last task
by sedenclinen 1he oolion hat besl (LS vour own answer.

r DI YO HAVE DIFFICULTY IN UNDERSTANIMNG SOME WORDS?

= All the time

= Often

™ Some of the time
" Rarely

™ Never

Unregistered HyperSnap

Figure 4.6 Question #2 (MODIFIED)

ALCE DO URICATION SYSTEM EVALUATION FORS & = |
Fleasae respond to these questions about the Communicaton System used tor this last task
by sedecting the oplion thal besl s vour osn answer.

~ HOW DD 00U JUDGE THE CONVERSATION WHER %00 INTERACTED WITH YOUR PARTHERY

" Excallent inberactiviby - similar io the isce-io-lace sfuation

™ Good inberactiviby - & fow mes, telking simulsnousky and you bed to indemept or wene imeropbed
™ Fair wtaraciivily - aometioes talkieg asmeliasioeely and yoe had o istaemupl o sem mienspied.
" Povor inferactivity - often talking simultaniousky, and you had to inffermapt o were isteruped.

" Hed imerachvity - 0 was mpossible bo have an inberactive comsarsation

Unregistered HyperSnap

Figure 4.7 Question #3 (MODIFIED)

ALE COMMUMICATION SYSTEM EVALUATION FORM B =10 =]

Flease respond to these questions about The Communicaton System used Tor this last task
by sedenclinen 1he oolion hat besl (LS vour own answer.

r HOW DID YOU PERCEIVE ANT IMPAIRMENTY

~ Not parcemed

” Perceived but not disturbing
™ Imnpairment shghily disturbing
 Impairment disturbing

™ Impairment very disturbiang

Unregistered HyperSnap

Figure 4.8 Question #4 (MODIFIED)

Page 6 of 22




ALE COMPMUNICATION SYSTEM EVALUATION FORM . [ |

Plixasa I'-l‘.:GFI-IIII“-IZI T s qu&i[l{il'lﬂ Aabaut Thee Communication SrGIl}l‘l'i used Tor this last task
by sedecting the oplion thal besl s vour osn answer.

HOW DO YO JUDGE THE GLOBAL GQUALITY OF THE COMMUNICATIONY

© Excellent
~ Good

= Fair

' Poor

™ Ead

Unregistered HypoerSnap

Figure 4.9 Question #5
5.0 Audio Presentation

The Testbed provided audio presentation. No attempt was made to tap into the audio stream. This maintained the
integrity of the Testbed but also limited the ability of the experimenters to monitor the performance of the system,
the condition variability and the communicators. The presentation level to the communicators was checked and
found to be as required. The individual headphone volume adjustments were checked at the sart of each test block.
The subjects were not told to use these adjustments. Initial evaluation of the volume indicated that the highband
speech signal had an artificial quality at maximum headphone gain. The headphone gain for the HB test was set
approximately 10% below maximum headset volume. For the LB tests the headset adjustment was set at its
maximum setting.

The headsets themselves had limited adjustment capability for some subjects with small heads. A foam pad was
introduced to both headsets to eliminate this problem. Subjects were told to leave their right ear uncovered during
testing. The test administrator visually checked this for this. Headset microphone placement was set in front of and
at “two fingers’ from the subject’s mouth.

The test adminigtrator, to provide directions to the communicators, used a separate talkback system. This talkback
system could be set for listen-only and was used in this mode to monitor the communicators. This provided useful
information during subject training,

6.0 Scoring

The five questions and their categorical designations were presented by laptop computers in each room.. Listener
responses were collected and stored within these computers. The questions were not available until the full 3.5
minute scenario was completed by both communicators. Question 2 was presented in the form required by the Test
Plan. This presentation isin the opposite order from all other questions. To simplify analysis, the numeric value for
Question 2 was modified such that it followed the logical order for the remaining questions, i.e. al values range
from 5 — highest performance to 1 — lowest performance.

Upon completion of each communicator pair, individual test condition files were transferred to asingle large file for
the statistical analyses reported here and for presentation for global analyses.

7.0 Results

Average scores and standard deviations across all communicators for each condition are provided in Table 7.1 for AMR-
NB and in Table 7.2 for AMR-WB. The 95% Confidence Interval is dso provided for each condition. For the asymmetric
acoudtic noise conditions #19 - #24, the symmetrically combined room scores are provided (i.e. #19Room-A + #20
RoomB) along with the separate Room-A and Room-B scores for each of these conditions PLEASE NOTE - THE
QUESTION 2 RESULTSHAVE BEEN MODIFED TO AGREE IN DIRECTION WITH ALL OTHER QUESTIONS.

Figure 7.1 provides the results for Conditions #1 to #18 for AMR-NB. Figure 7.2 provides the results for the asymmetric
acoudtic noise conditions#19 to #24 for AMR-NB. Figure 7.3 provides theresults for Conditions#1 to #18 for AMR-WB.
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Figure 7.4 provides the results for the asymmetric acoustic noise conditions #19 to #24 for AMR-WB. The 95% C.I. error
bars for Question #5 areincluded on dl thesefigures.

Communicability Results by Question
5.0
45
oQl
o 'l[ Q2
g 4.0 0Q3
@ 0Q4
BQ5
3.5 1
3.0 -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Condition Number
Figure 7.1 AMR-NB Conditions#1 - #18 (All Questions)
Communicability Results by Question
5.0
45
oQ1
mQ2
o oQ3
% 4.0 A 0Q4
Q5
3.5
3.0 -
19A 19B 21A 21B 23A 23B 19A 20A 21A 22A 23A 24A 20B 19B 22B 21B 24B 23B
+ + + + + +
20B 20A 22B 22A 24B 24A Condition Number

Figure 7.2 AMR-NB Acoustic Noise Conditions (All Questions)

Page 8 of 22



Communicability Results by Question
5.0
. _ | | 1
oQ1
o B Q2
9 4.0 0Q3
%)
oQ4
|Q5
3.5 T
30 +
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Condition Number
Figure 7.3 AMR-WB Conditions#1 - #18 (All Questions)
Communicability Results by Question
5.0
45 —l M T T M
. oQ1
mQ2
o 0Q3
% 4.0 — 0 Q4
Q5
3.5 1
3.0 -
19A 19B 21A 21B 23A 23B 19A 20A 21A 22A 23A 24A 20B 19B 22B 21B 24B 23B
+ + + + + +
20B 20A 22B 22A 24B 24A Condition Number

Figure 7.4 AMR-WB Acougtic Noise Conditions (All Questions)

Figure 7.5 provides results of questions #1 to #4 by percent channd errors for the coder rates and delays in the AMR-NB
experiment. Figure 7.6 provides results of questions#1 to #4 by coder and delay for the channd conditionsin the AMR-NB
experiment. Figure 7.7 provides the results of question #5 by percent channd errors and coder/dday conditions in the
AMR-NB experiment. Figure 7.8 provides results for questions#1 to #4 for the acougtic noise conditionsin the AMR-NB
experiment. Figure 7.9 provides the results of question #5 for the acougtic noise conditions in the AMR-NB experiment.
Results are provided for the combined noise states of each acoustic noise environment and for the noise and quiet Sates of
each ligening chamber (i.e RoomA, RoomB).

Figure 7.10 provides results of questions #1 to #4 by percent channd arorsfor the coder rates and deaysin the AMR-WB
experiment. Figure 7.11 provides results of questions#1 to #4 by coder and delay for the channd conditionsin the AMR-
WB experiment. Figure 7.12 provides the results of question #5 by percent channd erorsand coder/dday conditionsin the
AMR-WB experiment. Figure 7.13 provides results for questions #1 to #4 for the acougtic noise conditions in the AMR-
WB experiment. Figure 7.14 provides the results of question #5 for the acougtic noise conditions in the AMR-WB
experiment. ASwith the NB results, the combined noise sates and the “room” states are provided.
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NARROW BAND TEST CONDITIONS

Table 7.1 AMR-NB Communicability Results

Noise Experimental factors Condition Q1 Q2 Q3 Q4 Q5
IP
. Radio conditions Mode delay
Condition| Room A f Room B | - iions | (Packet | (kbit's) | (ms)
loss ratio) Score |S.D. |C.I Score |S.D. |C.I Score |S.D. |C.I. Score |S.D. |C.I. Score |S.D. |C.I
1 No No .01 0% 6.7 300 ([[NBO1 3.47] 0.98] 0.34] 3.94] 1.16] 0.40] 3.78] 0.91] 0.31] 4.00] 0.98] 0.34] 3.56] 0.91] 0.32
2 No No .01 0% 12.2 500 ([[NBO2 3.50] 0.76] 0.26] 4.16] 0.85] 0.29] 3.59] 0.87] 0.30] 4.06] 0.80] 0.28] 3.66] 0.75] 0.26
3 No No .01 0% 12.2 300 |INBO3 3.81] 0.93] 0.32] 4.16] 1.02] 0.35] 3.88] 0.98] 0.34] 4.19] 0.74] 0.26] 3.88] 0.83] 0.29
4 No No .01 3% 6.7 300 ([NBO4 3.25] 1.02] 0.35) 3.66] 1.18] 0.41] 3.66] 1.07] 0.37] 3.66] 0.94] 0.32] 3.28] 0.96] 0.33
5 No No .01 3% 12.2 500 ([[NBO5 3.44] 1.05] 0.36] 3.69] 0.93] 0.32] 3.72] 0.96] 0.33] 3.84] 0.77] 0.27] 3.50] 0.95] 0.33
6 No No .01 3% 12.2 300 ([NBO6 3.41] 0.95] 0.33] 3.88] 1.07] 0.37] 3.88] 0.83] 0.29] 3.88] 0.83] 0.29] 3.41] 0.87] 0.30
7 No No .001 0% 6.7 300 |[[NBO7 3.91] 0.73] 0.25] 4.19] 0.78] 0.27] 3.94] 0.80] 0.28] 4.34] 0.75] 0.26] 3.78] 0.75] 0.26
8 No No .001 0% 12.2 500 |INBO8 3.72] 0.89] 0.31] 4.22] 0.83] 0.29] 3.72] 0.81] 0.28] 4.09] 0.89] 0.31] 3.97] 0.82] 0.28
9 No No .001 0% 12.2 300 |INBO9 4,001 0.80] 0.28] 4.38] 0.79] 0.27] 4.03] 0.69] 0.24] 4.44] 0.67] 0.23] 4.16] 0.77] 0.27
10 No No .001 3% 6.7 300 ([NB10O 3.28] 0.81] 0.28] 3.72] 0.99] 0.34] 3.78] o0.66] 0.23] 3.91] 0.78] 0.27] 3.31] 0.82] 0.28
11 No No .001 3% 12.2 500 |INB11 3.75] 0.72] 0.25] 4.13] 0.75] 0.26] 3.81] 0.82] 0.28] 3.94] 0.76] 0.26] 3.66] 0.70] 0.24
12 No No .001 3% 12.2 300 ([NB12 3.50] 0.88] 0.30] 4.00] 0.88] 0.30] 3.97] 0.69] 0.24] 3.88] 0.91] 0.31] 3.53] 0.88] 0.30
13 No No .0005 0% 6.7 300 ([NB13 3.91] 0.82] 0.28] 4.19] 1.03] 0.36] 4.06] 0.80] 0.28] 4.38] 0.71] 0.25] 4.00] 0.76] 0.26
14 No No .0005 0% 12.2 500 |INB14 3.97] 0.82] 0.28] 4.22] 1.07] 0.37| 3.75] 0.98] 0.34] 4.31] 0.82] 0.28] 3.94] 0.80] 0.28
15 No No .0005 0% 12.2 300 |INB15 4.03] 0.59] 0.21] 4.53] 0.62] 0.22] 4.09] 059] 0.20] 4.47] 0.57] 0.20F 3.97] 0.65] 0.22
16 No No .0005 3% 6.7 300 ([NB16 3.63] 0.87] 0.30] 3.91] 1.03] 0.36] 4.03] 0.74] 0.26] 3.91] 0.93] 0.32] 3.50] 0.76] 0.26
17 No No .0005 3% 12.2 500 ([[NB17 3.66] 0.97] 0.34] 4.03] 0.97] 0.33] 3.78] 0.94] 0.33] 4.13] 0.66] 0.23] 3.69] 0.86] 0.30
18 No No .0005 3% 12.2 300 ([NB18 3.56] 0.80] 0.28] 4.03] 0.90] 0.31] 3.69] 0.90] 0.31] 4.09] 0.86] 0.30] 3.72] 0.96] 0.33
19A + 20B From Car .0005 3% 12.2 300 |INB20 3.16] 1.14] 0.39] 3.13] 1.21] 0.42] 3.84] 0.92] 0.32] 3.66] 0.94] 0.32] 3.41] 0.98] 0.34
19B + 20A To Car .0005 3% 12.2 300 |INB19 3.81] 0.78] 0.27] 4.13] 0.91] 0.31] 3.94] 0.76] 0.26] 4.31] 0.78] 0.27] 3.78] 0.91] 0.31
21A + 22B From Cafeteria .0005 0% 6.7 300 |INB22 3.69] 0.64] 0.22] 3.59| 0.91] 0.32] 3.97] 0.54| 0.19] 4.13] 0.71] 0.25] 3.78] 0.66] 0.23
21B + 22A To Cafeteria .0005 0% 6.7 300 |INB21 3.97] 0.82] 0.28] 4.41] 0.76] 0.26] 4.06] 0.62] 0.21] 4.34] 0.65] 0.23] 3.69] 0.78] 0.27
23A + 24B From Street .0005 0% 12.2 500 ([NB24 3.66] 0.94] 0.32] 3.53] 1.24] 0.43] 4.00] 0.76] 0.26] 3.94] 0.98] 0.34] 3.81] 0.82] 0.28
23B + 24A To Street .0005 0% 12.2 500 |INB18 3.84] 0.63] 0.22] 4.22] 0.75] 0.26] 4.00] 0.76] 0.26] 4.44] 0.67] 0.23] 3.91] 0.64] 0.22
19A Car .0005 3% 12.2 300 ([[NB19 3.06] 1.18] 0.58] 3.06] 1.24] 0.61] 3.88] 1.02] 0.50] 3.63] 1.02] 0.50] 3.73] 1.02] 0.50
20A No .0005 3% 12.2 300 ([NB20 3.56] 0.81] 0.40] 3.81] 0.75) 0.37] 3.69] 0.79] 0.39] 4.19] 0.75] 0.37|] 3.79] 1.03] 0.51
21A| cafeteria .0005 0% 6.7 300 ([[NB21 3.81] 0.54] 0.27] 3.63] 0.89] 0.43] 3.94] o0.57] 0.28] 4.13] 0.62] 0.30] 3.80] 0.77] 0.38
22A No .0005 0% 6.7 300 ([[NB22 3.75] 0.93] 0.46] 4.25] 0.86] 0.42] 4.00] 0.52] 0.25] 4.38] 0.62] 0.30] 3.80] 0.81] 0.40
23A Street .0005 0% 12.2 500 ([[NB23 3.75] 1.000 0.49] 3.75| 1.06] 0.52] 3.94] 0.77] 0.38] 3.94] 1.00] 0.49] 3.86] 0.93] 0.46
24A No .0005 0% 12.2 500 ([[NB24 3.81] 0.66] 0.32] 4.00] 0.82] 0.40] 3.88] 0.72] 0.35] 4.44] 0.73] 0.36] 3.91] 0.66] 0.32
20B Ccar .0005 3% 12.2 300 |[NB20 3.25] 1.13] 0.55] 3.19] 1.22] 0.60] 3.81] 0.83] 0.41] 3.69] 0.87] 0.43] 3.44] 0.96] 0.47
198 No .0005 3% 12.2 300 [INB19 4.06] 0.68] 0.33] 4.44] 0.96] 0.47] 4.19] o066] 0.32| 4.44] 0.81] 0.40] 4.13] 0.62] 0.30
22B Cafeteria .0005 0% 6.7 300 ([[NB22 3.56] 0.73] 0.36] 3.56] 0.96] 0.47] 4.00] 0.52] 0.25] 4.13] 0.81] 0.40] 3.81] 0.54] 0.27
21B No .0005 0% 6.7 300 [NB21 419 o.66] 0.32] 456] 063] 031] 4.13] 0.72] 0.35] 4.31] 0.70] 0.35] 3.81] 0.75| 0.37
24B Street .0005 0% 12.2 500 ([NB24 3.56] 0.89] 0.44] 3.31] 1.40] 0.69] 4.06] 0.77] 0.38] 3.94] 1.00] 0.49] 3.88] 0.72] 0.35
23B No .0005 0% 12.2 500 ([[NB23 3.88] 0.62] 0.30] 4.44] 0.63] 0.31] 4.13] 0.81] 0.40] 4.44] 0.63] 0.31] 4.00] 0.63] 0.31
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WIDEBAND TEST CONDITIONS

Table 7.2 AMR-WB Communicabilty Results

Noise Experimental factors Conditid Q1 Q2 Q3 Q4 Q5
IP
I Radio |]conditions| Mode
Condition| Room A | Room B |\ yiions| (Packet | (bivs)
loss ratio) Score |S.D. |[C.l. Score |S.D. |C.I. Score |S.D. |C.l Score |S.D. |C.I. Score |S.D. |C.I
1 No No .01 0% 12.65 RoHC |wWBO01 4.09] 0.82] 0.28] 4.38] 0.91] 0.31] 4.25] 0.67] 0.23] 4.47] 0.67] 0.23] 4.09] 0.86] 0.30
2 No No .01 0% 12.65 \WB02 4.00] 0.72] 0.25] 4.22] 0.83] 0.29] 4.06] 0.72] 0.25] 4.28] 0.77] 0.27] 3.78] 0.71] 0.24
3 No No .01 0% 15.85 RoHC |WBO03 4.13] 0.87] 0.30] 4.38] 0.91] 0.31] 4.31] 0.69] 0.24] 4.50] 0.72] 0.25] 4.28] 0.73] 0.25
4 No No .01 3% 12.65 RoHC |[wWB04 3.88] 0.83] 0.29] 4.19] 0.93] 0.32] 3.91] 0.82] 0.28] 4.34] 0.83] 0.29] 3.88] 0.87] 0.30
5 No No .01 3% 12.65 \WBO05 3.63] 0.94] 0.33] 4.06] 0.95] 0.33] 3.91] 0.89] 0.31] 4.22] 0.91] 0.31] 3.72] 1.08] 0.38
6 No No .01 3% 15.85 RoHC [WBO06 3.91] 0.89] 0.31] 4.19] 090 0.31] 4.06] 0.72] 0.25| 4.22] 0.91] 0.31] 3.84] 0.88] 0.31
7 No No .001 0% 12.65 RoHC |WBO07 4.22] 0.66] 0.23] 4.50] 0.72] 0.25] 4.25] 0.67] 0.23] 4.69] 0.59] 0.21] 4.28] 0.58] 0.20]
8 No No .001 0% 12.65 WB08 4.06] 0.80] 0.28] 4.28] 0.81] 0.28] 4.22] 0.66] 0.23] 4.31] 0.64] 0.22] 4.16] 0.81] 0.28]
9 No No .001 0% 15.85 RoHC |WBO09 3.88] 0.79] 0.27] 4.34] 0.75] 0.26] 4.16] 0.72] 0.25] 4.44] 0.62] 0.21] 3.94] 0.76] 0.26
10 No No .001 3% 12.65 RoHC |WB10 3.971 0.78] 0.27] 4.19] 0.93] 0.32] 4.13] 0.71] 0.25] 4.47] 0.72] 0.25] 4.03] 0.86] 0.30
11 No No .001 3% 12.65 WB11 4.03] 0.65] 0.22] 4.41] 0.67] 0.23] 4.09] 0.64] 0.22] 4.69] 0.59] 0.21] 3.94] 0.67] 0.23
12 No No .001 3% 15.85 RoHC |wWB12 4.03] 0.69] 0.24] 4.34] 0.83] 0.29] 4.16] 0.77] 0.27] 4.28] 1.08] 0.38] 4.00] 0.80] 0.28
13 No No .0005 0% 12.65 RoHC |WwWB13 4.09] 0.78] 0.27] 4.34] 0.87] 0.30] 4.16] 0.72] 0.25] 4.59] 0.56] 0.19] 4.00] 0.84] 0.29
14 No No .0005 0% 12.65 WB14 4.09] 0.64] 0.22] 4.47] 0.67] 0.23] 4.16] 0.63] 0.22] 4.50] 0.67] 0.23] 4.16] 0.68] 0.23
15 No No .0005 0% 15.85 RoHC [wWB15 419 0.69] 0.24] 4.47] 0.67] 0.23] 4.44] 0.56] 0.20] 4.59] 0.56] 0.19] 4.38] 0.66] 0.23
16 No No .0005 3% 12.65 RoHC |WB16 3.94] 0.84] 0.29] 4.25] 0.92] 0.32] 4.00] 0.62] 0.22] 4.25] 0.84] 0.29] 3.84] 0.92] 0.32
17 No No .0005 3% 12.65 WB17 4.06] 0.62] 0.21] 4.25| 0.67] 0.23] 4.19] 0.64] 0.22] 459 0.56] 0.19] 4.09] 0.59] 0.20
18 No No .0005 3% 15.85 RoHC [WwWB18 4.13] 0.75] 0.26] 4.38] 0.79] 0.27] 4.31] 0.59] 0.21] 4.59] 0.61] 0.21] 4.09] 0.64] 0.22
19A + 20B From Car .0005 3% 12.65 RoHC [WB20 3.50] 0.98] 0.34] 3.59] 0.98] 0.34] 3.97| 0.78] 0.27] 4.03] 0.78] 0.27] 3.81] 0.86] 0.30
19B + 20A To Car .0005 3% 12.65 RoHC |WB19 3.97] 0.93] 0.32] 4.09] 1.17F 0.41] 4.19] 0.74] 0.26] 4.34] 0.79] 0.27] 4.03] 0.93] 0.32
21A +22B From Cafeteria .0005 0% 12.65 WB22 3.75] 0.84] 0.29] 3.78] 0.83] 0.29] 3.94] 0.88] 0.30] 4.31] 0.78] 0.27] 3.81] 0.78] 0.27
21B + 22A To Cafeteria .0005 0% 12.65 WB21 4.16] 0.77] 0.27] 4.47| 0.80] 0.28] 4.25] 0.62] 0.22] 459 0.61] 0.21] 4.13] 0.83] 0.29
23A + 24B From Street .0005 0% 15.85 RoHC |wWB24 3.81] 0.97] 0.33] 3.63] 1.13] 0.39] 4.13] 0.66] 0.23] 4.41] 0.67] 0.23] 4.13] 0.83] 0.29
23B + 24A To Street .0005 0% 15.85 RoHC |WB23 3.94] 0.76] 0.26] 4.31] 0.82] 0.28] 4.19] 0.74] 0.26] 4.56] 0.56] 0.20] 4.03] 0.78] 0.27
19A Car .0005 3% 12.2 300 |[wB19 3.50] 1.10] 0.54] 3.31] 0.95] 0.46] 3.88] 0.89] 0.43] 3.75] 0.68] 0.33] 3.81] 0.75] 0.37
20A No .0005 3% 12.2 300 [(wB20 4.06] 0.77] 0.38] 4.19] 0.98] 0.48] 4.25] 0.86] 0.42| 4.44] 0.73] 0.36] 4.06] 1.00] 0.49
21A] Cafeteria .0005 0% 6.7 300 |wB21 3.69] 0.79] 0.39] 3.63] 0.81] 0.40] 3.94] 1.00] 0.49] 4.06] 0.85] 0.42] 3.81] 0.83] 0.41
22A No .0005 0% 6.7 300 WB22 4.13] 0.81] 0.40] 4.25] 0.93] 0.46] 4.25] 0.77] 0.38] 4.44] 0.73] 0.36] 4.19] 0.91] 0.45
23A] Street .0005 0% 12.2 500 |[wB23 3.63] 0.96] 0.47] 3.38] 1.20] 059] 4.06] 0.68] 0.33] 4.13] 0.72] 0.35] 3.94] 1.00] 0.49
24A No .0005 0% 12.2 500 WB24 3.88] 0.72] 0.35] 4.13] 0.81] 0.40] 4.25] 0.77] 0.38] 4.56] 0.51] 0.25] 4.00] 0.82] 0.40
20B Car .0005 3% 12.2 300 |[wB20 3.50] 0.89] 0.44] 3.88] 0.96] 0.47] 4.06] 0.68] 0.33] 4.31] 0.79] 0.39] 3.81] 0.98] 0.48
19B No .0005 3% 12.2 300 |[wB19 3.88] 1.09] 0.53] 4.00] 1.37| 0.67] 4.13] 0.62] 0.30] 4.25] 0.86] 0.42] 4.00] 0.89] 0.44
22B Cafeteria .0005 0% 6.7 300 ([wB22 3.81] 0.91] 0.45] 3.94| 0.85] 0.42] 3.94] 0.77] 0.38] 4.56] 0.63] 0.31] 3.81] 0.75] 0.37
21B No .0005 0% 6.7 300 |wB21 | 4.19] o0.75] 037] 469] 0.60] 0.30] 4.25] 0.45| 022 4.75| 0.45| 0.22] 4.06] 0.77] 0.38
24B Street .0005 0% 12.2 500 |[wB24 4.00] 0.97| 0.47] 3.88] 1.02] 0.50] 4.19] 0.66] 0.32] 4.69] 0.48] 0.23] 4.31] 0.60] 0.30
23B No .0005 0% 12.2 500 |wB23 | 4.00] 082] o0.40] 450 0.82] 040] 4.13] 0.72] 0.35] 456] 063] 031] 4.06] 0.77] 0.38
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE
VOICE OF YOUR PARTNER?

Question 2 DID YOU HAVE DIFFICULTY IN
UNDERSTANDING SOME WORDS? [RESPONCES
REVERSED FROM ANSWERS GIVEN]

Question 3 HOW DO YOU JUDGE THE CONVERSATION
WHEN YOU INTERACTED WITH YOUR PARTNER?

Question 4 HOW DID YOU PERCEIVE ANY

IMPAIRMENT?

Radio Channel .01 Radio Channel .01 Radio Channel .01 Radio Channel .01

50 5.0 50 5.0
45 45 45 4.5
4.0 T 4.0 T T 40 - T == 4.0 = —
35 T == T Os. 300ms) 351 | B6.6kbis(delay 300ms) 35 B6.6kbit's(delay 300ms) 3.5 B6.6kbit/s(delay 300ms)
3.0 +—1 1 |®12.2kbit/s(delay 500 ms) 3.0 +—1 B12.2kbit/s(delay 500 ms) 3.0 B 12 2kbit/s(delay 500 ms) 3.0 +— B12.2kbit/s(delay 500 ms)
2.5 +—] [ |D122bivs(delay 300 ms) 2.5 +— 012, 2kbit's(delay 300 ms) 25 012 2kbivs(delay 300 ms) 2.5 17 012, 2kbitis(delay 300 ms)
2.0 +—] — 2.0+ 2.0 2.0 +—
15 +— - 15 +— 15 1.5 +—
1.0 1.0 10 1.0

% 3% 0% 3% 0% 3% 0% 3%

Radio Channel .001 Radio Channel .001 Radio Channel .001 Radio Channel .001

50 5.0 50 5.0
45 45 F 45 45 ==
40 - 40 40 T - T 4.0 - =
35 1| o6 300ms) 35 [ |B66kbits(delay 300ms) 35 +— || |me.ckbivs(delay 300ms) 35 || [@esuwiuseiay00ms)
3.0 I |m12.2kbivs(delay 500 ms) 3.0 | |®122kbits(delay 500 ms) 3.0 +— | |®12.2kbits(delay 500 ms) 3.0 I |®122kbius(delay 500 ms)
2.5 1 | |D122kbivs(delay 300 ms) 25 | |D122kbivs(delay 300 ms) 25 17— [ | D12 .2kbits(delay 300 ms) 25 | [D122bits(delay 300 ms)
20 41 || 2.0 — 2.0 +— — 2.0 -
15+ — 15 — 15 1+ — 15 | |
1.0 104 10 1.0 4

0% 3% 0% 3% 0% 3% 0% 3%

Radio Channel .0005 Radio Channel .0005 Radio Channel .0005 Radio Channel .0005

50 5.0 50 5.0
45 4.5 4.5 45 ===
4.0 T 4.0 T 40 = 20 T
35— B6.6kbit/s(delay 300ms) 35 — T6.6kbit/s(delay 300ms) 35 S O6.6kbi/s(delay 300ms) 35 | T6.6kbit/s(delay 300ms)
30 11 B12.2Kbids(delay 500 ms) 3.0 — B12.2kbit/s(delay 500 ms) 3.0 — 812 2Kbit's(delay 500 ms) 3.0 — B12.2kbivs(delay 500 ms)
251 012.2Kbis(delay 300 ms) 2.5 — O12.2kbit/s(delay 300 ms) 25 — 012, 2kbit's(delay 300 ms) 2.5 1 0112 2kbit/s(delay 300 ms)
201 2.0 — 2.0 — 2.0 —
1511 15 — 15 — 15 —
1.0 1.0 - 1.0 1.0

0% 2% 0% 3% 0% 3% 0% 3%

Figure 7.5 AMR-NB Conditions #1 to #18, Questions#1 to #4
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE

VOICE OF YOUR PARTNER?

Question 2 DID YOU HAVE DIFFICULTY IN
UNDERSTANDING SOME WORDS? [RESPONCES

REVERSED FROM ANSWERS GIVEN]

Question 3 HOW DO YOU JUDGE THE CONVERSATION
WHEN YOU INTERACTED WITH YOUR PARTNER?

Question 4 HOW DID YOU PERCEIVE ANY

IMPAIRMENT?

Figure 7.6 AMR-NB Conditions #1 to #18, Questions#1 to #4
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Radio Channel .01 Radio Channel .01 Radio Channel .01 Radio Channel .01
5.0 5.0 5.0 5.0
45 4.5 4.5 4.5
4.0 == 4.0 T 4.0 == 4.0
35 T 35— 35 35 1 Bo%
3.0 T 3.0 +— 3.0 3.0 +—
25 1— 25 1+— 2.5 2.5 +—
20— 2.0 — 2.0 2.0 +—4
15 +— 15 +— 15 1.5 +—
1.0 1.0 10+ 1.0
6 1 500 1 300 6.6kb 1 500 1 300 6. 12.2kb! 500 12.2kb 300 6. 12.2kb 500 12.2kb 300
300ms) ms) ms) 300ms) ms) ms) 300ms) ms) ms) 300ms) ms) ms)
Radio Channel .001 Radio Channel .001 Radio Channel .001 Radio Channel .001
5.0 5.0 5.0 5.0
45 45 == 45 4.5 ==
4.0 Tz 4.0 4.0 + T 4.0
= 5
3.0 +— 3.0 3.0 — 3.0
25 +— 3% 25 3% 25 +— 3% 25
2.0 +— 20 2.0 +— 2.0
15 +— 15 15 +— 15
1.0 1.0 4 1.0 1.0
6.6kb 1 500 12.2kb 300 6. 1 500 1 300 6.6kb 1 500 12.2kb 300 6.6kbi 12.2Kbi 12.2kbit/s(delay
300ms) ms) ms) 300ms) ms) ms) 300ms) ms) ms) 300ms) 500 ms) 300 ms)
Radio Channel .0005 Radio Channel .0005 Radio Channel .0005 Radio Channel .0005
5.0 5.0 5.0 50
45 4.5 + 45 45 - T
4.0 T I 4.0 4.0 4.0
35 1— 35 35 35
3.0 +— 3.0 30 3.0
25 1— 25 25 25
2.0 T 2.0 20 20
15 +— 15 15 15
1.0 1.0 1.0 4 1.0 4
6.6kb 1 500 12.2kb 300 6.6kb 1 1 6.6kb 1 500 1 300 6 1 500 12.2kb 300
300ms) ms) ms) 300ms) 500 ms) 300 ms) 300ms) ms) ms) 300ms) ms) ms)




Question 5 HOW DO YOU JUDGE THE GLOBAL

QUALITY OF THE COMMUNICATION?

Question 5 HOW DO YOU JUDGE THE GLOBAL

QUALITY OF THE COMMUNICATION?

Radio Channel .01

Radio Channel .01

5.0 5.0
45 45
40 4.0 -+
35 | T B6.6kbit's(delay 300ms) 3.5 4 oo0%
3.0 1 L | @12.2kbit/s(delay 500 ms) g:g ] @3%
2.5 4 [ |Du12.2kbit/s(delay 300 ms) 2.0 1
2.0 — 1.5 4
15 4 — 1.0 4
1.0 T 6.6kbit/s(delay  12.2kbit/s(delay 500 12.2kbit/s(delay 300

0% 3% 300ms) ms) ms)

Radio Channel .001 Radio Channel .001

5.0 5.0
45 45
4.0 4.0
35 | I O6.6kbit/s(delay 300ms) gg 1 Do%
3.0 1 | | B12.2kbit/s(delay 500 ms) 2:5 | B3%
2.5 A [ | O12.2kbit/s(delay 300 ms) 20
2.0 — 15 4
1.5 — 1.0 +
1.0 4 T 6.6kbit/s(delay  12.2kbit/s(delay 500 12.2kbit/s(delay 300

0% 3% 300ms) ms) ms)

Radio Channel .0005 Radio Channel .0005

5.0 5.0
45 45
40 4.0 T
35 1 | 06.6kbit/s(delay 300ms) gg T 0o0%
30 1| B12 2kbit/s(delay 500 ms) o5 1| |3%
25 +— 0 12.2kbit/s(delay 300 ms) 2.0 +—
20 +— 15 41
15 1.0
1.0 _ 6.6kbit/s(delay  12.2kbit/s(delay 500 12.2kbit/s(delay 300

0% 3% 300ms) ms) ms)

Figure 7.7 AMR-NB Conditions #1 to #18, Question #5
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE

VOICE OF YOUR PARTNER?

Question 2 DID YOU HAVE DIFFICULTY IN
UNDERSTANDING SOME WORDS? [RESPONCES
REVERSED FROM ANSWERS GIVEN]

Question 3 HOW DO YOU JUDGE THE CONVERSATION
WHEN YOU INTERACTED WITH YOUR PARTNER?

Question 4 HOW DID YOU PERCEIVE ANY

IMPAIRMENT?

Acoustic Noise From/To [rooms combined] Acoustic Noise From/To [rooms combined] Acoustic Noise From/To [rooms combined] Acoustic Noise From/To [rooms combined]
5.0 5.0 5.0 5.0
45 45 45 45 ==
4.0 = i 40 4.0 - T T
- 4.0 1 |
35 acar 35 T Bcar 35 | | |ocar 35 Dcar
3.0 Bcafeteria 3.0 B Cafeteria y
25 Doveet 25 os 30 = |®cCafeteria 3.0 | [Bcafeteria
- el . treet 25 —
2.0 — 20 T — 20 ] O Street 2.5 O Street
15 15 s ] 2.0 —
1.0 1.0 1o 15 —
FROM TO FROM To ’ FROM 0 1.0 4
FROM To
Acoustic Noise - ROOM A Acoustic Noise - ROOM A . .
Acoustic Noise - ROOMA Acoustic Noise - ROOM A
5.0 5.0
45 - 50 5.0
45 45 T
4.0 T T 4.0 T . ) 45 T
a 4.0 4 4.0 - —
35 Car 35 — |Bcar 35 Ocar 35 | | |@car
ig Bcafeteria 3.0 [ |BcCafeteria 3.0 B Cafeteria 3.0 1 |B@Cafeteria
: DOstreet 25 = |Dstreet 25 25 —
: o
20 20 20 O Street 20 Street
15 15 — 15 15 —
1.0 1.0 1.0 107
NOISE IN ROOM QUIET IN ROOM NOISE IN ROOM QUIET IN ROOM NOISE IN ROOM QUIET IN ROOM NOISE INROOM QUIET IN ROOM
Acoustic Noise - ROOM B Acoustic Noise - ROOM B Acoustic Noise - ROOM B Acoustic Noise - ROOM B
5.0 5.0 T 5.0 5.0
45 45 T 45 45 T T -+ T
4.0 4.0 — 4.0 T 4.0 == —
35 T ocar 35 T - — |=car 35 Bcar 35 [ |@car
3.0 Bcafeteria 3.0 1 |@Cafeteria 3.0 B Cafeteria 30 B Careteria
25 Ostreet 2.5 B = |DOsStreet 25 O Street 25 Ostreet
2.0 2.0 — 2.0 20 —
15 15 - 15 15 |
10 4 1.0 4 10 4 104
NOISE IN ROOM QUIET IN ROOM NOISE IN ROOM QUIET IN ROOM NOISE IN ROOM QUIET IN ROOM NOISE INROOM QUIET IN ROOM

Figure 7.8 AMR-NB Acoustic Noise Conditions #19 to #24, Questions #1 to #4
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Question 5 HOW DO YOU JUDGE THE GLOBAL
QUALITY OF THE COMMUNICATION?

Acoustic Noise From/To [rooms combined]

35 T Ocar
3.0 — —— |@Cafeteria
25 1 DOstreet

FROM TO

Acoustic Noise - ROOM A

3.5 Ocar
3.0 4 —| |@cCafeteria
2.5 1 DOstreet

NOISE IN ROOM QUIET IN ROOM

Acoustic Noise - ROOM B

5.0
4.5
T e o S
3.5 — | |Ocar
30— &+ —— |@cCafeteria
2.5 +— [—| |DOsStreet
2.0 — —
1.5 +— E_—
1.0

NOISE IN ROOM QUIET IN ROOM

Figure 7.9 AMR-NB Acoustic Noise Conditions #19 to #24, Questions #5
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE
VOICE OF YOUR PARTNER?

Question 2 DID YOU HAVE DIFFICULTY IN
UNDERSTANDING SOME WORDS? [RESPONCES
REVERSED FROM ANSWERS GIVEN]

Question 3 HOW DO YOU JUDGE THE CONVERSATION
WHEN YOU INTERACTED WITH YOUR PARTNER?

Question 4 HOW DID YOU PERCEIVE ANY
IMPAIRMENT?

Radio Channel .01

5.0
45
4.0 T T
35 — —
3.0 — —

012.65kbit/s(RoHC)
B12.65kbit/s
015.85kbit/s(RoHC)

2.0 —1 —
15 —1 —
1.0 A

Radio Channel .001

35 012.65Kbit/s(RoHC)
30 812 65kbits
25 015 85kbit/s(ROHC)

0% 3%

Radio Channel .0005

012.65kbit/s(RoHC)
B12.65kbit/s
015.85kbit/s(RoHC)

0% 3%

Radio Channel .01 Radio Channel .01 Radio Channel .01

5.0 5.0 5.0
4.5 T == 45 45 T -
4.0 4.0 T 4.0 +—
35 012.65Kkbit/s(RoHC) 35 I 012.65kbit/s(RoHC) 351 012.65kbit/s(RoHC)
3.0 812 ,65Kkbit/s 3.0 — B12.65kbit/s 3.0 +— B12.65kbit/s
25 015 85kbit/s(ROHC) 25 — 015 85kbit/s(ROHC) 25 17— 015 85kbit/s(ROHC)
20 20 — 2.0 +—
15 15 — 1.5 +—
1.0 4 1.0 4 1.0

0% 3% 0% 3% 0% 3%

Radio Channel .001 Radio Channel .001 Radio Channel .001

5.0 5.0 5.0
45 == 45 45 == T
4.0 +— 4.0 4.0 1
35 1| B12.65kbit/s(RoHC) 35 B12.65kbit/s(RoHC) 35 I B12.65kbit/s(RoHC)
3.0 +—{ 812 ,65Kkbit/s 3.0 B12.65kbit/s 3.0 — B12.65kbit/s
25 17— 015.85kbit/s(RoHC) 25 015.85kbit/s(RoHC) 25 0 15.85kbit/s(ROHC)
2.0 +— 20 20 1
1.5 +— 15 15 1
1.0 1.0 1.0

0% 3% 0% 3% 0% 3%

Radio Channel .0005 Radio Channel .0005 Radio Channel .0005

5.0 5.0 5.0
45 4 T == 45 T 45
4.0 4.0 4.0
35 012 65kbit/s(ROHC) 35 — 012 65kbit/s(ROHC) 35 B12.65kbit/s(RoHC)
3.0 B 12 65kbit/s 3.0 — B12.65kbit/s 3.0 B12.65kbit/s
25 015 85kbit/s(ROHC) 25 — 015 85kbit/s(ROHC) 25 0 15.85kbit/s(ROHC)
20 20 ] 2.0
15 15 ] 15
1.0 4 1.0 A 1.0 A

0% 3% 0% 3% 1

Figure 7.10 AMR-WB Conditions #1 to #18, Questions#1 to #4
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE| | Question 2 BI0 10U HAVE DIFFICULIY I8 | Question 3 HOW DO YOU JUDGE THE CONVERSATION||  Question 4 HOW DID YOU PERCEIVE ANY
? 5 ?
VOICE OF YOUR PARTNER? REVERSED FROM ANSWERS GIVEN] WHEN YOU INTERACTED WITH YOUR PARTNER? IMPAIRMENT?
Radio Channel .01 Radio Channel .01 Radio Channel .01 Radio Channel .01
50 5.0 5.0 50
45 45 T T 45 e e
w0 40 1] 40 40 1]
35 35 1— 35 3511
30 3.0 3.0 30 1]
25 25— 25 25 1|
20 2.0 +— 20 20 1|
15 15+ 15 15|
101 1.0 1.0 4 1o
12.65Kkbit/s(RoHC) 12.65kbit/s 15.85kbit/s(ROHC) 12.65kbit/s(RoHC) 12.65kbit/s 15.85kbit/s(RoHC) 12.65kbit/s(RoHC) 12.65kbit/s 15.85kbit/s(RoHC) 12.65kbit/s(RoHC) 12.65kbit/s 15.85kbit/s(RoHC)
Radio Channel .001 Radio Channel .001 Radio Channel .001 Radio Channel .001
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Figure 7.11 AMR-WB Conditions #1 to #18, Questions#1 to #4
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Question 5 HOW DO YOU JUDGE THE GLOBAL
QUALITY OF THE COMMUNICATION?

Question 5 HOW DO YOU JUDGE THE GLOBAL

QUALITY OF THE COMMUNICATION?
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Figure 7.12 AMR-WB Conditions #1 to #18, Question #5
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Question 1 HOW DO YOU JUDGE THE QUALITY OF THE
VOICE OF YOUR PARTNER?

Question 2 DID YOU HAVE DIFFICULTY IN
UNDERSTANDING SOME WORDS? [RESPONCES
REVERSED FROM ANSWERS GIVEN]

Question 3 HOW DO YOU JUDGE THE CONVERSATION
WHEN YOU INTERACTED WITH YOUR PARTNER?

Question 4 HOW DID YOU PERCEIVE ANY
IMPAIRMENT?
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40 ET= T 4.0 T T — 4.0 4.0
35 Ocar 35 +— | | |=car 35 acar 35 acar
30 B Cafeteria 3.0 +— I |Bcafeteria 3.0 B Cafeteria 3.0 B Cafeteria
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Figure 7.13 AMR-WB Acoustic Noise Conditions #19 to #24, Questions #1 to #4
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Question 5 HOW DO YOU JUDGE THE GLOBAL
QUALITY OF THE COMMUNICATION?
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Figure 7.14 AMR-NB Acoustic Noise Conditions #19 to #24, Questions #5
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8.0 Conclusions & Recommendations

ARCON Corporation conducted 3G AMR-NB and AMR-WB Conversational Characterization Experiments as directed
by the Test Plans. The setup of the testbed eliminated the ability to monitor system and subject performance during
testing. It is recommended that this functionality be provided in future communicability test efforts. The
recommended test scenario method provided for a reasonable balance within the conversations. For a few
communicator pairs, the conversational dynamics was lower that optimal. This could have an affect on the
interaction question (#3). If the system had alowed for the recording of the conversations, this could have been
studied post testing. It isrecommended that this capability be provided in future communicability test efforts.

A survey of the results of both the wideband and narrowband experiments indicates to ARCON that the subjects
had a problem with Question #4, impairments. During training several subjects asked for a definition of impairment.
ARCON held a debriefing session after the training scenarios and before the test conditions. At this debriefing all
subjects were told that an impairment was any artifact in either their partners speech or in background of the call
that was unnatural for a good quaity phone conversation. ARCON recommends that this question be clarified
before use in future communicability efforts or that specific instruction be developed to describe the meaning of
impairment to a naive subject.

Several subjects questioned the meaning of global as used in Question #5. ARCON described the meaning of
Question #5 to be an evaluation of the overall quality of the communication system using the subject’s experience
with both landline and cell phone systems. The subjects were explicitly told that the qudity was that of the
communication and not that of the task (i.e. scenario). ARCON recommends that this question be reworded before
use in future communicability efforts.

Even a brief analysis of both the wideband and narrowband results reveals that there are very few significantly
different scores within the separate questions across the various conditions. This fact makes it difficult to base
judgments on the characterization results. Specific systematic trends are seen across the conditions and these trends
are as expected. Higher scores for 0% vs. 3% errors, improved performance with coder rate, reduced performance
with increased delay and other systematic trends demonstrate the power of the communicability test methodol ogy.
However, if the Test Plans had provided for a wider context of performance by including some extremes or
calibration digtortions, ARCON believes that significance could have been found within the trends that were seen.
ARCON recommends that a method be explored for expanding the context of future communicability tests.

The asymmetric acoustic noise conditions (#19 to #24) demonstrate a strong trend for a higher performance
measure by the communicator in the quiet environment receiving coded speech originating in the noisy
environment. For ARCON's results this trend can be seen for al questions in the Car and Cafeteria acoustic
environments. It is not as evident for the Street environment. With the exception of Question #4, there does not
seem to be any room effect. Since the two chambers used at ARCON were of much different size, it was expected
that a room effect may exist. The sound system in ARCON’s smaller chamber was specifically designed for the
chamber and seems to have done an excdlent job. Since intelligibility can be effected by noise at the coder or
trangmitter side more than quality and since noise suppression systems typically reduce inteligibility while
improving quality, it was expected that Question #2 would provide different results from the other questions. This
was not seen.
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