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- 10.5 up (with latest upgrades)
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_ _ 2
Idle = R 2Rle 4 \/(Ro fle) + 169 (5.15)
&4 Rle = 10.5(WEPL + 7)(Tr + 1)~0-25

1 = 1 d' tﬂl 1 a0 a d! A

A 1ddie Anlszanavesnanmianadilodnnal Ta iawinnuly &9 Ta fio A
VY oA A ° v P
auduey Tagvin Iddia azenusosaiuia ldonnanmsi 5.16
%10 A1 Ta <100 ms

= 9l dd=0
%10 A1 Ta <100 ms

" 921d 1dd= 25{(1 +X6)—3 (1 + [gr)g + 2} (5.16)
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Te-eff = Ie + (95—Ie)(pr) f; pl) (5.17)
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Default | Permitted
Parameter Addr. Unit Remark

value Range
Send Loudness Rating SLR dB +8 0...+18 Note 1
Receive Loudness Rating RLR dB +2 -5...+14 Note 1
Sidetone Masking Rating STMR dB 15 10...20 Note 2
Listener Sidetone Rating LSTR dB 18 13...23 Note 2
D-Value of Telephone, Send Side Ds - 3 -3...+3 Note 2
D-Value of Telephone, Recieve Side Dr - 3 -3...+3 Note 2
Talker Echo Path Loss TELR dB 65 5...65
Weighted Echo Path Loss WEPL dB 110 5...110
Mean one-way Delay of the Echo Path T msec 0 0...500
Round Trip Delay in a 4-wire Loop Tr msec 0 0...1000
Absolute Delay in echo-free Connections Ta msec 0 0...500
Number of Quantization Distortion Units Qdu - 1 1...14
Equipment Impairment Factor Ie - 0 0...40
Packet-Loss Robustness Faetor Bpl - 1 1...40 Note 3
Random Packet-Loss Probability Bpl %o 0 0...20 Note 3
Circuit Noise referred to 0 dBr-point Ne dBmOp -70 -80...-40
Noise Floor at the Receive Side Nfor dBmp -64 - Note 3
Room Noise at the Send Side Ps dB(A) 35 35...85
Room Noise at the Receive Side Pr dB(A) 35 35...85
Advantage Factor A - 0 0...20

Note 1 — Total value between microphone or receiver and 0 dBr-points.

Note 2 — Fixed relation: LSTR = STMR + D.

Note 3 — Currently under study.
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MOS AMMN anymz
5 Excellent ﬂ@ﬂ!?}im A1a 1D (Imperceptible)
4 Good 9 141489 (Perceptible)
3 Fair wo 1% UmgaiIalRnties (Slightly annoying)
2 Poor 1id Tsiviwely (Annoying)
1 Bad 18l Tiiwela (Very annoying)
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Microsoft Visual Studi B -~ Y e Y
File Edit View Debug Team Data Tools Architecture Test Analyze Window Help
@G @ % a9 -o-8-0)»

JRSHEepE - )

] Stort Page %
4 General

)ere are no usable controls in w 4
Thresenouste oo | NSl Studior 2010 Uttimate

this text to add it to the toolbox.

o Get Started = Guidance and Resources ~ Latest News
{_] Connect To Team Foundation Served

Welcome Windows Web Cloud Office SharePoint Data
w Project.

[ Open Project

What's New in Visual Studio 2010
Leam about the new features included in this release.

Recent Projects —| Visual Studio 2010 Overview
b What's New in .NET Framework 4
3 WindowsApplicationl Customize the Visual Studio Start Page
3 WindowsApplicationl =
2 ppop
Fr T Creating Applications with Visual Studio
[¥] Close page after project load —_—
[¥] Show page on startup
Show output from: | - =l

2:58
19/8/2555

1. 1a®en New Project

New Project

===

Search Installed Templates P |

JNET Framework 44 v | 5o

i, AN BRNTTFAl y |+ -
| Type: Visual B:
ZVe|  WindoWs Forms.Application Visual Basic ype: TlsualBasic
= il [ &N - e 8 T A project for creating an application with a
T = > n g Windows user interface
Web w® WRF Application Visual Basic
Office
Cloud ;ﬁ Console Applicaticn. Visual Basic =
Reporting 7
SharePoint ;@ ASP.NET Web Application @isual Basic
Silverlight - a ’\
Test - _‘ribrar}' 0 Visual Basic
WCF = 0 n ’\g - 6 ae L
Workflow 5% aspner claﬂlﬂﬂrl‘ u‘a N Visual Basic
Visual C# =8
Visual C++
VB| si verlight Application Visual Basic
Visual F# L 4
Other Project Types
! P “a Sikverlight Class Library Visual Basic
Database &
Modeling Projects
Test Projects Ve, WCF Service Application Visual Basic
E U= TS oy TEI{ ASP.NET Dynamic Data Entities Web Application Visual Basic ™
1 MName WindowsApplication2
Location: ChUsers\Administrator\Desktoph\TUL program’, -
Solution name: WindowsApplication2 Create directory for solution
"] Add to source control

I . . A ~Aq Y @ A A
2. 180 Visual Basic 11939100017 195 1umswarnn 11sunsuaeniyi Basic

9
3. 1890 Windows Forms Application wﬁamﬂﬁu%zﬂi1ﬂgﬁﬁ1mﬂumiaammu

Talsunsy
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File Edit View Project Build Debug Team Data Format Tunk Architecture Test Analyze Window Help

A-SHd B[99 - - L b [pbg  |[s
Bz & ol | T ap | 0088 o W ® | & 38t

| Toolbox Forml.vb [Design] >
£ > All Windows Forms

e RFEENEED

[&@l &
a5 Formi |[E=REcE = 3 Solution "WindowsApplication2'
WindowsApplication2

[ My Project

= Formlab

4 Common Controls
Pointer
Button
CheckBox
CheckedListBox
E5  ComboBox

T DateTimePicker
A Label

A LinkLabel

EZ  ListBox

# ListView

[]  MaskedTextBox
[ MonthCalendar
Notifylcon

NumericUpDown

v 1 |
wrhmalumsesnuuulsunsy |

PictureBox
ProgressBar
RadioButton
RichTextBox
TedBox
TeolTip
TreeView

[ WebBrowser

4 Containers

Kk Pointer

&% FlowlayoutPanel

"] GroupBex

xplorer [paE

Output Microsoft Sans ¢ =

ForeColor [l ControlTex—|
FormBorderSt Sizable
RightToleft No

RightTol eftlz False

Form1

[
=]
(9]
®
P
[

Show output from: |

The text associated with the control.

ﬂ,_. [LEIEEY =] Output

4. famseenuunTUsunsulaeldnnonTeiio Mk

ladnuazasgl

icatior roson sdic ator)
File Edit View Project Build Debug Team Data Format Tools Architecturs
&
-SSP 8B 9 - -85 b [pebug
RN o

oA o
~ax

-3\ Te X
Ol - All Windows Forms

4 Common Controls

xp
- B 2

= | Solution "WindowsApplicationl®
painter =)

suton PV PV TN Llll‘ Brereme 4 noestopieatont

B4

' 4 % My Project
CheckBox (= Formlwvb
CheckedListBox = '..llll;
7 ComboBox il 2 | 2ld
T DateTimePicker
A Lebel ) R
A LinkLabel
2 ListBox
237 ListView b
[P MaskedTedBox
[ MonthCalendar
=l Notifylcon
5 NumericUpDown ]
3] Solut.
& PictureBox
@ ProgressBar s oy
@ RadioButton Form1 System.Windows.Forms.Fo =
85 RichTextBox THEN ‘ﬂ
TextBox Output » Font Microsoft Sans ¢ =
Q_r- ToolTip Show output from: BIR-RR=IEN A ForeColor [l ControlTex
D TreeView FormBorderst Sizable
Eﬂ WebBrowser RightToleft No
ontainers RightToLeftLe False

Text
Text
The text associated with the control.

Pointer Tulsunsudmn

FlowLayoutPanel
[™] GroupBox

B 5 Toolbox B Error List [SJeY

Y ] 1 F
5. 9mTusimsla Code tazdualsnnerveoslumsdinaluTsunsyTagduiia

a { Calculate 4 @
AaN# Button Box WEXT Eae Code Tilsunsuvz ladagal
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File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

e R = - A S e S e | T ||| I == = e ) ) A
P R A =200 @ &Bdi R

1 Formlwvbh X

4 General -[ £ Dedlarations)

l_ﬁ (General)

o

There are no usable controls in
this group. Drag an item ente E
this text to add it to the toolbox.

Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Buttonl.Click
Ne As Double
Nfor As Double
Ps As Double
Pr As Double
SLR As Double
RLR As Double
STHMR As Double
Dr As Double
LSTR As Double
Ds As Double
T As Double

Ta As Double
Tr As Double
TELR As Double
WEPL As Double
qdu As Double
Ie As Double

Private

[

Bpl As Double
Ppl As Double
BurstR As Double -

100 %

Shew output from: S

3% Toolbox =] OQutput

<, .
’S§

) 245
Nengginaiufad®

100

[}

[d Solution "WindowsApplicationl’
ndowsApplication

My Project

Forml.vb

&)@

« L3
31 Solut..

=
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Imports System.Math

Dim Nc¢ As Double
Dim Nfor As Double
Dim Ps As Double
Dim Pr As Double
Dim SLR As Double
Dim RLR As Double
Dim STMR As Double
Dim Dr As Double
Dim LSTR As Double
Dim Ds As Double
Dim T As Double
Dim Ta As Double
Dim Tr As Double
Dim TELR As Double
Dim WEPL As Double
Dim qdu As Double
Dim Ie As Double
Dim Bpl As Double
Dim Ppl As Double
Dim BurstR As Double
Dim A As Double
Dim Ieff As Double
Dim Ro As Double
Dim Iss As Double
Dim Id As Double
Dim R As Double
Dim MOS As Double

Ne=-70

Nfor =-64
Ps=35

Pr=35
SLR=8
RLR=2

STMR =15

LSTR =STMR + Dr

(A0)Ds =3
T = Val(TextBox16.Text) / 2
Ta=T
Tr=2*T
TELR = 65
WEPL =110
qdu=1
Ie=0
Bpl=1
Ppl = Val(TextBox26.Text)

BurstR = 1

Dim Idd As Double
Dim X As Double
Dim No As Double
Dim Nos As Double
Dim Nor As Double
Dim Nfo As Double
Dim OLR As Double
Dim Pre As Double
Dim Iolr As Double
Dim Y As Double
Dim Ist As.Double
Dim STMRo As Double
Dim Iq As Double
Dim Z1 As Double
Dim Z2éA§"Double
Dim G As Double:
Dim Q As Double
Dim Idte As Double
Dim Idle As Double
Dim Roe As Double
Dim Re As Double
Dim TERV As Double
Dim Rle As Double

If (Ta > 100) Then

X = (Logl0(Ta / 100)) /

Log10(2)

@)dd=25* (1 +XA6) A (1-6)-3*(1+(X/3)*6)*(1/6)+2)
End If
If Ta <= 100 Then
Idd=0
End If
TERYV = TELR - 40 * Log10((1 + (T / 10)) / (1 + (T / 150)))
Re =80 +2.5* (TERV - 14)
Roe =-1.5 * (No - RLR)
Idte = ((Roe - Re) / 2) + Sqrt(((Roe - Re) ~ (2) /4) +100 - 1)
STMRo =-10 * Log10(10 * (-<STMR / 10) + 2.718281828 ~ (-T / 4) * 10 ~ (-TELR / 10))
Ist=10*(1+ ((STMRo-12)/5)~6) ~ (1/6) -46 * (1 + (STMRo / 23) ~ 10) ~ (1/10) + 36
OLR=SLR +RLR
Y =O0OLR+0.2 * (64 + No - RLR)
Tolr=20*((1+(Y/8) "8 ~(1/8)-(Y/8))
Nfo = Nfor + RLR
Pre=Pr + 10 * Log10(1 + 10 ~ (10 - LSTR) / 10))
Nor = RLR - 121 + Pre + 0.008 * (Pre - 35) * 2
OLR =SLR + RLR
Nos =Ps =SLR - Ds - 100 +0.004 * (Ps - OLR - Ds - 14) * 2
No =10 * Logl0(10 ~ (N¢/10) + 10 ~ (Nos / 10) + 10 ~ (Nor / 10) + 10 ~ (Nfo / 10))
Ro = 15- 1.5 * (SLR + No)
Q =37-15%Log10(qdu)
G=1.07+0.258 * Q+0.0602*Q ~ 2
72 =146 1.30) - (G / 40)
Z1 = (((Ro - 100)/ 15) + (46 / 8.4) - (G / 9))
Iq=15* Logl0(1 + . M(Z1) + 10 A (Z2))
Rle = 10.55* (WERIs 7) * (Tr + 1) » (-0.25)
Idle =(Ro =Rle) / 2 + Sqrt((Ro - Rle) ~ (2) / 4 + 169)
Id = Idte + Idle + (-Idd)
Iss = Tolr + Ist + Iq
Teff =Te + (95 - Te) * (Ppl/ ((Ppl / BurstR) + Bpl))
If (RadioButton1.Checked) Then
Ie=0
End If
If (RadioButton2.Checked) Then
Te=20
End If
R=Ro-1Iss-1Id - Teff + A
MOS =1+(0.035*R) + (7.5 * 10 ~ (-6)) * R * (R - 60) * (100 - R)
TextBox29.Text = Round(R, 2)

TextBox28.Text = Round(MOS, 2)

End Sub
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k4
7. ¥8991NHUNING Run Program 1AgA@N Debug->Start debugging Ad31

File Edit View Project Bui

Debug

, &1 v
m Data Tools Architecture Test Analyze Window Help

v A
s S| & ~|[ (2 [por -]
HEE N Se b Start Debugging s
B Start Performance Analysis Alt+F2
4 General 5 e -[ 7 dick £ [EEa
" o ol o Frocess. = (3 solu ndowsApplication’
ere are no usable contrals Exceptions... Crl+Aft+E z 1 WindowsApplicati
this group. Drag an ftem ant. __ 4= wi plicationl
this text to add it to the toolby = StepInto Fi1 My Project
(= stepOver FI0 Formlyvb
Toggle Breakpoint )
New Breakpoint ,
0 Delete All Breakpoints CirlsShifteFd  lender As System.Object, ByVal e As System.Eventirgs) Handles MyBase.load
IntelliTrace »
Clear All DataTips
Export DataTips .. ged(Byval sender As System.Object, Byval e As System.EventArgs)
Import DataTips ..
Options and Settings... ed(Byval sender As System.Object, ByVal e As System.EventArgs)
[ e 3
End Sub HH

3 Toolbox

E Private sub TextBox18_TextChanged(Byval sender As System.O

ct, Byval & As System.Eventargs)

| End Sub
100% =~ ¢

Show output from: | [ 1R Q3 %=

(=] Output

I il E ey

8. 184910 Run Program [ lUguATHMUINALR factor tiaz MOS @115 Voice over

1P (VoIP) 92 lasigas Tlsins uiagtleagal

STEP1

STEP2

STEP3
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517 5-1 uaasrhan Tasunsudiuame R factor 18z MOS 1451 Voice over IP (VoIP)
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%
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] Y 1 H
iloauiiiananil Tcon sz isinguihaiedegli 5.1

Stepl  AFBAAN Round trip time N1 14210 Skypeaﬂwﬁm:-

Step2  NOAA Packet-loss Probability 1911 18917 Skypeaalues .

Step3  nA1y :lca'“m INOUEAIHANITAININ

Step4 HAAINANITAIUIN

Heset

Step5  NA1j wiendu s ama
frerams leauTdsunsy

Roundtrip delay time = 450 ms.

Packet-loss Probability = 0.03 %

22'laan

R-factor = 64-12

MOS =3.32 /] N\

dgleeluil & | | !‘ |\ ,7\‘9

517 52 naaanTAIHaNITRIUINUA R factor LAz MOS @113 Voice over IP (VoIP)

5.4 M3E1529ANNNINBIFFUIMS Voice over IP
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v 9 tiyd o =< A 9 A [
lusivetinluwamsdrsreanunanelalumsd@eais Voice over IP A8 lagiouno

@ J

a d Y o = 1 a [ 9 A A 9o
ADUNAADTVINUIAT V18N8 TUNMIINGa s TN Insannede uaz l¥31uuan luns
Y Y Y

Usziusvvaounmanuiane lalumslidusms lunsalinsdudnnu 13 au 39ldwams

Y
naaouaane 11l

13197 5.3 mamsUszmunuudisreanuiane 1alums1%usns VoIPNial Ethernet-Mobile

ASLUU

e Y01 | Y02 | v93 | U904 | V95 | Vo6 | Uo7
1 4 3 3 4 3 3 3
2 4 4 4 3 3 3 4
3 4 3 4 3 4 4 5
4 4 4 4 5 4 5 5
5 3 4 3 3 3 2 2
6 4 4 4 3 3 3 3
7 2 3 3 2 3 3 5
8 4 2 3 4 4 3 4
9 4 4 4 4 4 4 4
10 3 5 4 4 3 5 4
11 3 2 1 2 2 2 2
12 3 4 3 2 1 2 4
13 4 3 3 4 4 4 4

aunasluusazde 3.54 3.46 331 331 3.15 331 3.77

nramslszivuuudrdrseanuianelalums1HusSms  Voice over 1P Tuns
[l [ [ [ s 4 {
nagev ¥ Iasns Insannsevteneluumde( Ethemet) 1§ Tnsdnsimasuh ( Mobile)

Aunae MOS N'1anu 3.41
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ASUUU

R T 1 992 | V03 Y04 | W05 | Y06 | Vo7
1 2 3 3 2 2 2 3
2 4 3 3 3 2 3 4
3 3 3 4 1 1 2 2
4 3 3 2 3 3 3 3
5 3 3 3 2 2 2 3
6 3 3 2 2 2 2 3
7 3 3 2 3 3 3 3
8 5 3 3 4 4 5 4
9 4 3 4 4 4 4 4
10 4 3 3 3 3 4 3
11 3 3 4 3 3 3 3
12 3 2 2 2 3 2 3
13 2 3 3 2 2 3 2

aunasluusasie 3.23 2.92 2.92 2.62 2.62 2.92 3.08

nanamsdszunuudrdrisranunane lalumslfusms  Voice over 1P lunis

9 A ] a A=
Vlﬂﬁ’EJUGIﬁ]N'IuIﬂElﬂ'liIﬂi%'lﬂlﬂif]ﬂl'lﬂ@ulﬂﬂiluﬁ

(Mobile) Aunas MOS 0 1@y 2.90

3G(Air  card) 1§a InsFmiaaoun
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A1319% 5.5 mamsUszusuudisreanuiane lalums1iusns VolPniali WLAN-Mobile

y AZUUY
R 9o 1 2 | Y93 | Y94 | Y85 | Vo6 | Vo7
1 3 3 3 3 2 2 3
2 3 1 2 3 4 2 3
3 3 2 3 3 3 2 3
4 3 1 1 3 4 3 4
5 2 1 2 1 2 2 3
6 3 2 3 3 4 4 4
7 2 1 3 3 3 2 4
8 4 3 4 4 5 5 4
9 3 2 2 3 3 2 3
10 2 2 ") 3 2 2 1
11 3 3 3 3 3 3 3
12 3 8 4 3 3 4 3
13 3 3 3 3 3 4 3

aunasluusasie 2.85 2.08 2:69 2.92 3.15 2.85 3.15

nanamsdszunuudrdrsrnanunane lalums1¥usms Voice over IP Tuns

naaaulFanulasmsInsanmienes 1 Fmemelunriigs (WLAN) 118 Tnsdwiinaoun

(Mobile) AR MOS 1@y 2.81
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Q13199 5.6 wamsUszmunuudisranunane lalums1Fusms VolPnsAlWLAN-WLAN

y AZLUY
o fo1 | d02 | 403 | 04 | fos | o6 | d07
1 4 3 3 4 3 3 3
2 3 4 3 3 2 3 3
3 4 3 3 3 3 3 3
4 4 4 4 5 4 5 5
5 4 4 3 3 4 4 4
6 4 3 4 3 3 4 4
7 3 3 4 3 3 3 3
8 5 5 4 4 3 4 4
9 4 4 4 5 5 5 5
10 3 4 4 3 4 3 4
11 4 4 4 4 5 4 4
12 4 4 4 4 4 3 4
13 3 3 4 3 3 3 3

Aunaslunaasie 3.77 3.69 3169 3.62 3.54 3.62 3.77

nnramssziunuudidseanunane laluns1dusms  Voice over 1P lums

nagouldaulasns InslugduuuiaTeanniedies 1§ aeneluumds (

A 1 9 [ 1 d' d' Y 1 v
Lﬂﬁi’]all”lﬂul'iﬁWﬂTﬂGluiJﬁiaﬂ (WLAN) ataag MOS w”lmmﬂ‘u 3.67

WLAN) lé
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