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Applications

Testing and developing enhanced voice features (VAD, Echo Cancellation, Codec, Digit Regeneration, Digit

Generation, Fax over IP, Jitter Implementation etc) within end-user equipment (IP Phones, ATA, MTA etc)
End-to-End network testing before and during VolP deployment
Testing media gateway telephony interfaces

Supported Codec’s: G.711 (Mu-law/A-law), G.729a, G.729b, G.726-5 bit 40kbps/4 bit 32 kbps/3 bit 24 kbps/2 bit
16kbps, G.726-40/32/24/16kbps with VAD, GSM (Full rate), AMR (All rates), EVRC, EVRCO, EVRCB, EVRCBO,
EVRC_C, SMV, ILBC (20 msec), ILBC (30 msec), SPEEX, G.722, G.722.1(32 k and 24 k), SPEEX_WB, G.711
App Il (ALaw & MuLaw with VAD), iSAC, and AMR_WB

Automated testing of Digital Signal Processing embedded into network elements

Echo cancellation testing & compliance



Key Features

* Manually create and terminate RTP sessions independent of call-signaling protocols such as SIP, H323, MEGACO, or MGCP
* Monitor RTP and RTCP packets

* Automatic scan option to capture all incoming RTP and RTCP packets

* Monitoring RTP streams using scalable oscilloscope and spectrum analyzer

* Generation / detection of in-band and out-of-band digits / tones (DTMF, MF, user-defined)/ events per RFC-2833

* User-defined impairments: latency, packet loss, out of sequence and duplicate packets

* Multiple frame interval or Packetisation Time supported for almost all codecs
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Key Features (Contd.)

* Sending and recording of voice files (.glw) with a synchronous Tx / Rx option

* (.168 testing for echo cancellation equipment

* Call generation and reception ability provides UA simulation (up to 8 UAs through CLI)

* Customize Codec options (payload type, ptime) for UA during Call Generation (Dial) & Call Reception

* Quality metrics with R-Factor and MOS Factors, Jitter Buffer Statistics, Degradation Factor, and Burst Metrics are
graphically represented

* Supports client-server functionality (requires additional license) - C++ & TCL clients

0 GL

Communications



Supported Codecs

G,711 (Mu-law / A-law -64 kbps) 8000 No

G.726 8000 No
(5 bit 40 kbps/4 bit 32 kbps/
3 bit 24 kbps/2 bit 16 kbps)

GSM 6.10 FR (13.2 kbps) GSM HR (5.6 Kbps) 8000 No
GSM EFR (12.2kbps, packet time fixed at 20 ms) 8000 No
G729 (8 kbps) 8000 No
G729B (8 kbps) 8000 Yes
AMR 8000 Yes

(4.75kbps, 5.15kbps, 5.9kbps, 6.7kbps, 7.4kbps,
7.95kbps, 10.2kbps, 12.2 kbps)

EVRC (Rates - 1/8, %2 and 1), EVRCO 8000 No
SMV (Modes -0, 1, 2 and 3) 8000 No
ILBC (for 20msec) 8000 No
ILBC 13 33 (for 30msec) 8000 No
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Supported Godecs (Contd.)

SPEEX 8000 Yes
G722/ G722.1 (rates - 24 16000 No
kbps and 32 kbps)

SPEEX_WB 16000 Yes
G,711 (MuLAW_2 / ALAW_2) 8000 Yes
ISAC 16000 No
AMR_WB (optional codec) 16000 Yes
G726_40 VAD 8000 Yes
G726_32_VAD 8000 Yes
G726_24 VAD 8000 Yes
G726_16 VAD 8000 Yes
EVRCB, EVRCBO 8000 Yes
EVRC _C 16000 Yes

oGL

Communications



Create and Manage RTP Sessions

A BTP Tool - GL Cormmmumnication - 192.168.1.2 1

File Yiew Monktor Spedal Application Call Control Configurations  Window Help

dys e

S EI ¢4 0B -

Destination Addr | DestnPoit | Codec | Status | Profile | Impaime| Scnpt File Name] Sciipt Stabus &

Sind Source Addres| SouwPont

G

—=Scanned Session

~. Manually Added
IEEEm—— D ®
. Session

. Selected Test

—— e

=" Script to Run

192.168.10.21 2000 192.168.10.28 3002 Ik Defauk  Defaul | Shep
2 1921681021 3000 1521681023 2002 Mulaw [Stop | Defauk  Defaul Start
3 1521681021 4000 1921681023 4002 Mudaw Stat  Defauk  Defaul Sat  —
4 1921681021 3002 1921681023 2000 Mulaw Stat  Defauk  Defaul Shat -
5 182168101 2002 1921581023 3000 Mudlaw Stat  Defauk  Defaul Siet ¥
4 | .
Insett | Add | Delete | StatScrpt| Stop Scipt |
¥ Show Progress
Scaipt Cantents

tx Fie - flename = “\Send\<codec>'\Wiay.ghw"', duration = 10000 ;

be bl chgats © digits = "1 23456783ABCD", band = inband, power] = -b. power = -4, ontime = 80, offtime = 51
tx mf digits © digits = "01 234567534BCDE", band = inband, powerl = -, powerd = -4, ontime = 80, ciftime = 80;
tx tone : freql = 1004, poweil = 10, freqs = 2004, powerZ = <10, ontime = 1000, offtrme = 1000, iteration = 1;

tx il chigits - digits = "1 234567892BCD", band = cutband, power] = -8, power2 = -4, ontime = 80, offtime = 80

tx speach;
wait 15 zec];

Ready

tx mf digis © digits = "0 234567838 COFE", band = oulband, poweerl = -&, power? = -4, ontime = B0, olftime = 80;

o |

==-Scripts Running
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Create RTP Sessions

* RTP session can be created in either of the following ways -
» Manually
» Using 'Auto scan for Incoming Session' feature

* Auto Scan Feature —
» Monitors all incoming packets addressed to the machine on which RTP ToolBox™ is running

» Automatically displays the RTP sessions on which the RTP packets are being transmitted if there are any
RTP packets in the traffic

—
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Manage RTP Sessions
Transmit and Receive Settings

Configure the properties for sending / receiving RTP Traffic
On transmitting session —

» Type of codec needed, sampling rate, voice payload type, RFC 2833 payload type, comfort noise payload type, packetization
time, SSRC, timestamp, and sequence number for the out going Traffic can be set

» 'Quality Of Service (QoS), i.e., IP Type of Service properties such as precedence, delay, throughput, and reliability values can
be assigned to the stream

On receiving session —

» Specify a desired voice payload type for each codec, payload type to receive RFC 2833 events, and Comfort Noise Payload
Type
» Set the buffer used for delayed packets that arrive at receiving end (Supports both static and dynamic jitter buffers)

GL 10
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Payload Configuration

* Configures and saves Payload type, Tx Rx profile and 4 . i
Impairment's settings for the scanned sessions Codec Type | Payload Type | Profile | Impaitments | -

-l a 1] Crefalt Crefault

: (8 Defauk [ Defaull
G726 5 bit 40kb/s 103 Drefault D efault

G726 4 bit 32kbis 104 Drefault Crefault

G726 3 bit 24kbis 105 Crefault Crefault

G726 2 bit 1Bkbis 106 Crefault D efault

GSKME10 3 Drefault Drefault

Grdg 18 Drefault Drefault

G296 18 Crefalt Crefault

Ak B 107 Crefalt Default

EvRC 108 Drefault Drefault

S 109 Drefault Drefault

ILBC_15 2 110 Crefault Crefault

ILBC_13_33 112 Crefault D efault

SFEE= 111 Drefault Drefault

Grds 9 Drefault Drefault

Grda 4 Crefalt Crefault

Grdzn 114 Crefalt Default

SPEE=_wE 115 Drefault D efault

BlLbh 2 116 Drefault Drefault

RuLdhy 2 117 Crefalt Crefault

(540 1143 Crefalt Default

AkB_WwB 119 Drefault D efault

GV26_40 waD 120 Drefault Crefault

G726 32 WaD 121 Crefault Crefault

G726_24 WwaD 122 Crefault D efault -
G726_16_waD 123 Drefault D efault

EYRCE 124 Drefault Default ;I

Ok
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Transmit Settings
x|

Frofls Mame [Test

T Profle | Rix Proie |
QOS Settings

S S o< 5o
5 ampling Flate [eoo0
Voice Palosd Type o IP Type of Service

RFC 2633 Paload Type 107

: 3 Precederce
L e e —

[ SSRC [ieses Dy IH-:-rmd j

[~ Tiens Stamp n

™ Iitial Seq Mo I Thoughput  [Momal =]
QoS Sesing: |

Mate : Il Parameters are imealid previous

salues will be retained
et _amPot |

12



Receive Settings

Profile - Default x|

ole : If Parameters are invalid previous
lues will be retained

Set o Dot | [[Save Profie |
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RTP Traffic — Generate, Impair, Detect

RTP ToolBox™ includes the following RTP generation and detection features —
* Digit / tone generation

* Detection of digits and tones
* Record data to file

* Playback from file

* RTP Event Generation

* Capture RTP Events

* Play to Speaker

* Talk Using Microphone

* Synchronous Tx/Rx Utility

* Loopback

* Delay And Attenuate

* Impairments

o GL
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Digit / Tone Generation

Generation and Detection of RTP Traffic

Digit/Tone Generation [Stream ID - Z] - |I:I|i|

* Generates in-band digits and tones (continuous or at

once) Dig | A | P | r2 | P2 | Pwr | Twist| Ca 11 2| 3| &
2 E97 1301 1336 301 000 000 1
. . . 5 770 301 1336 4301 000 000 1 41 5| B| B
* Supported tones include single, dual, and multi-tones 3 852 1301 1336 1301 1000 000 1 =
g 852 1301 1477 130 4000 000 1
* Supported digits include DTMF, MF, and MFR2 forward S Iy [ ,,1'—| |l ol #l|o
and backward dlgltS — Dligit Poower — Dligit Cadence LP | 5P| Clear Digi

I_ 3 On Ti |1DEI 3: )
Power |-10 -1 db nime e — [Feneration Farameters—
T ID QFf Time I'“:":| 3: s

Sample Hate

I aooo - I dzec

s r Randormize Starting
& 0 +5 Short Pause [2000 < ms Phase &ngle

. [ Mix White Moize
Diuration I'IEII:II:I s Long Pause HDW 7 [
I-'IEI 3: dB

L
b — Pauze Duration

[T Continuouz Transmizssion

% DTMF Digits / MF Digits % MFR2 [Fwd] Digts ' MFR2 [Bkwd] Digts ' Tones 3 MuliTones /

Status |.f-‘-.n::ti|:|n Stopped

Start I Shap I

oGL
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* Generation / Detection of in-band and out-of-band digits / tones (DTMF, MF, user-defined, etc.) / events per RFC-2833

oGL

Communications

Transmission of Digits and Tones

Generation and Detection of RTP Traffic

A BRTP Tool - GL Communication - 192.168.10.21 [teskt]
File ‘iews Monkor Specal Application Call Control  Configurations  Window  Heldp

e Q

@ .s R

S E2 e 4 8@

1921681021 2000 1921681023 2002 Mudaw [Stop Defauk Defaul

x|| SInc| Source Addres| SowPort| Destination Add | DestinPort | Codec | Status | Profle | Impaimes| Script File Mame| Sciipt Status »

19216810021 2000 192 168.10.23 3002 Mubaw Dafauk  Defaul bect

Start

Slat  —

1521680020 3002 1921681023 2000 Mudaw St Defauk  Defaul

Shat

2
3 1921681021 4000 19216810,23 4002 Mudaw  Start  Defauk  Defaul
4
5

| 1821680020 2002 192168.10.23 3000 Mudaw Start  Defauk  Defaul
4

Stat ™
B

Inset |  Add | Delete | Stat Scipt | Stop Scipt |

[ Show Progress

Script Contents

by File - filename = “SSend\ocodecs Wi ghw", duration = 10000 ;

ke it digits : digits = "0 234567R9ABCD", band = inband, power] = -6, power2 = -4, ontime = Bl offtime = B
tx mf digits © digity = "01234567334BC0E", band = inband, powerl = -6, powerd = -4, onlime = B0, offfime = 80;

b bone : fregl = 1004, power] = 10, reg2 = 2004, power2 = <10, onbirme = 1000, ofitre = 1000, iterabion = 1;

by dbmed dhigits :© digils = "0 234567BRABCD", band = culband, powerl = -6, powerZ = -4, anbme = 81, offtme = 810;
b mof digits © digity = "01 2345673348 COFE", band = oulband, powerl = &, power = -4, ontime = 80, oiftime = 80;
tx speech;

wall [15 zecl:

Ready

T
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* Captures tones and digits in the traffic

* Displays additional information such as type of
the signal, timestamp, event, power, and accept/
reject frequencies

* Completely supported for both in-band
digits/tones and RTP digits/events per RFC-2833

oGL

Communications

Detection of Digits and Tones

Generation and Detection of RTP Traffic

Caphure Digits,; Tones [Skream I0= ] H
— O ptiohs
& Digits O ¢ AllActiviy | [ Showe Latest Clear | ‘

TimeStamp | Tupe | Evert | On || Powees | Freql /Powen | Freq2/Power2

120E53.316 OTHF 4 20 -10.03 TE2S13.05 1221505

120k53 436 OTHwF 5 100 853 7r1f12.349 13371300

12 0E53.63E OTwF E 100 -10.00 Frif3.01 faras 12

12 0E53.93E6 OTwF T 100 10,04 8R3S13.02 2101302

12 0k54 036 OTHwF i 100 8457 E93/12.93 12101258 |55

12 0k54 236 OTHwF 2 100 -10.02 ES3/13.03 13371303

120k54 436 OTwF 3 100 -10.00 ES3,13.01 a1

120k 54 636 OTHwF 4 100 -10.00 Frif3.01 121092

12 0k54 8336 OTHwF 5 100 853 7r1/12.319 13371300

12 0k55.03E OTHwF E 100 -10.00 Frif3.01 faras 12

12 0k55 236 OTHwF T 100 10,04 8R3S13.02 121081302

12 0k55 436 OTHwF i 100 8457 E93/12.93 12101258

12 0k55 636 OTHwF 2 100 -10.02 ES3/13.03 13371303

12 0k55 936 OTHwF 3 100 -10.00 ES3/13.01 a1

12 0E58.03E OTHwF 4 100 -10.00 14301 1210920 -
Al |
—Sawe Evanfz

™ Caphured Event o file | | Gt Optiorss |

17



Transmit / Record Voice File

Generation and Detection of RTP Traffic

Playback From File [Skream - 0] =]

—Audio File

1 ToolboxhWoice 5 amples\PCMMijap1 Bk pormfs

* PCM or Wave files can be sent over an established session using playback
feature

* Can transmit a file on more than one session simultaneously

oGL

Communications

¥ Continuous Transmizsion

i Mone
™ Limit Tranzmit [Bytez)
% Limit Transmit (Time] |360000 MSEC

v Sunchronize Dperation
* Master  Slave

Start Stop
Output Codec Mame Pl -l
[nput Codec Mame FPCh
Output Byte Count a62404
Output Packet Count 5390
[rput Byte Count 1729608

18



Transmit / Record Voice File

Generation and Detection of RTP Traffic

Record Data To File [Stream I - 0] |

— Farmat

* The recorded files can be compared using GL's Voice fe SRR Btiean S E R ivE

* Records the incoming voice data to file

Quality Testing software, providing PESQ score s Fll
E:%Frogram FilezhGl Communications InchRtp Too I_I

£ None
= Limit Capture [Eytes]
€ Limit Capture [Time] |1DDDDD bytes

| Synchronize Operation

£ Master £ Slave

Stark Stop
Output Codec Marme FChd
Input Codec: Mame bl La-law
Cutput Byte Caut 40360
Input Byte Count 1]
Input Packet Count 1]

Input Error Packet Count 1]

oGL
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RTP Event Generation

Generation and Detection of RTP Traffic

* Allows to transmit out of band digits on a session

e Supports 2 types of RFC events — 2833 and 4733

oGL

Communications

RTP Event Generation [Stream ID - 2]

(* RFC 2833 (" RFC 4733

100

100

-10

Ewvents On Time | Off Time | Power o] [ EventValues
Angwer tone [BMNS) 100 100 -10 On Time
Calling tone [CMG) 100 100 -10
CRdi 100 100 -10 0 Time
CRdr 100 100 -10
ESi 100 100 -10 Pawer
ESr 100 100 A0 T
Ringing tone 100 100 10
Special ringing tone 100 100 -10 -
4 ' | Ir| Delete Eventl
— Other Events
1 2 3 A |E DTMF: Answer tone [ANS)
i~ ME AAMNS
SllLE R E ANSam
MG am
! 8 2 . Calling tone [CMG)
o| -] ] o | F| Add

¥ Send Confinuously

Skart | Stap |

20



Capture RTP Events

Generation and Detection of RTP Traffic

— Optionz
" Digits Only 3l Ackivitg ‘ [ Show Latest Clear | * RFC2833 " RFC4733

TimeStamp I Event I On I Prower -
15:01:16.187 Anzwer tone [AM5) 100 -10.000000

15:01:16.390 AMS 100 -10.000000 —
15:01:16.593 LCalling tone [CHG] 100 -10.000000

15:01:16.781 CRdi 100 -10.000000

15:01:16.984 CRdr 100 -10.000000

15:01:17.187 ESi 100 -10.000000

15:071:17.390 ESr 100 -10.000000

15:01:17 593 Off Haok 100 -10.000000

15:01:17 7a1 On Hook 100 -10.000000

15:01:17.984 Ringing tone 100 -10.000000

15:01:18.187 Special ringing tone 100 10000000

15:01:18.390 Busy tone 100 -10.000000

15:01:18.593 Huold tore 100 -10.000000

15:01:18.781 Record tone 100 -10.000000

15:01:19.015 Anzwer tone [AH5) 100 -10.000000 -
4| | »

—Save Eventz
[~ Captured Event ta file ﬁl Start Stop

* Allows to detect out of band digits
* Supports two types of RFC events — 2833 and 4733
* Provides an option to view only digits being captured or to view all the events being captured

oGL

Communications
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Synchronous Tx / Rx Utility and Loopback

Generation and Detection of RTP Traffic

Synchronous Tx,/Rx Utility [Stream ID - 2]

IE:"HF'n:ugram Filez\al Cormmunications InchBip Toolbos

¥ Send Continuouszly

—~ Record File

IE:"HF'n:ugram Filezh Gl Communications lnchRitp Toalbos

¥ Stop when Send File Completes

| Start I Stop

* Transmit and receives a file simultaneously on a session
* Loopback feature allows the user to loop back the incoming data on a session

oGL

Communications
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Impairments

* Can introduce impairments manually and transmit on the RTP impaiment Name [Defod

sessions Latercy | Packet Loss | Packet Effects |
* Includes fixed latency, uniform/normal distributed latency, ;i“"d Latency |-
ore
T i Fixed Lalenc
periodic/random/burst packet loss, out-of-order packets, and duplicate Unifaim Distibuted Latsncy

I Wormal Distnbuted Latency

packets

* Delay value ranges from 0 to 2000ms; attenuate value ranges from -

40 to 20dBm Set s Defadt]  Save Profie |
Delay And Attenuate [Stream ID=HIRIS [l
Delay |200 ms
Attenuste |-40 dB
Stast

oaL
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Sip Call Generation and Reception

* Users can configure and simulate a user agent (UA) for manual SIP call generation and reception using public URL and

contact IP addresses
* Up to 8 User Agents can be configured using the CLI.
* Multiple SIP calls can be placed and received through a single user agent
* Supports transport type as either UDP or TCP
* Customize Codec options (payload type, ptime) for UA during Call Generation (Dial) & Call Reception

* All the calls at the application end will be answered automatically

—
i s
.

Communications
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* User Agent configuration requires Public URL and Contact field to be entered

mandatorily.

* Other optional parameters include - Outbound Proxy, Registrar Address, NAT
Address, Username and Password

Sip Call Generation and Reception (Contd.)

User Agent Configuration

Call Generation

Eile

To URL | T_I,Ipel F"u:Irth:ul Codec | Status | Dezcription

0001@192.168.10.21 [ UDP [ 9000 [ Adaw  PEESENSSSS| CallE stablished

0001@1392168.10.21 UDF 9002  Mulaw  Dial Call Terminated

0001@192.168.10.21 UDP 9000  GSME10  Dial Idle

tdd | Delete |

From LRL Type | Port Mo | Codec | Status Drezcriphion
01116@192.168.1018  UDFP 9000 tMu-law  “Hanglp J Call Eztablizshed
0111@192.168.1018  UDFP 3000 Mu-law THangp | Call Established
0111@192.168.1018  UDP 3000 Mu-laws "Hangdp | Call Establizhed

oGL
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Useragent Config - [Untitled]

File

— lzer [dentity
Public URL *

Cantact *

0o =2192.168.1.114

0o =2192.168.1.114

— Server Infarmation
Outband Prowy

Reqiztrar Addrezs

Expiry Time

aGR00

™ Register on Startup
[T EeFegister

Mmzec

lzermame

Fazzward

— Uzer Accaount [nformation

— | HatAddress

o . o

jle

bark Stop

25
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Analysis Tools

The RTP ToolBox™ has the following analysis tools —
* Graphical Analysis

» Oscilloscope

» Spectral Display

» G.168 Waveform Viewer
e Statistics

» RTP / RTCP Statistics

» R Factor - Quality Metrics (R-Factor & MOS Factor), Degradation Factor, Burst Metrics, Delay Metrics, &
Jitter Buffer Statistics

26



Oscilloscope

* The PCM codes (amplitude of the incoming signal) for any selected session are graphically displayed in real-time as a function of

time

—
oGaL
e
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Oscilloscope Display [Stream 1D - 2] i

Scale [1.000 == sec

X

Dscilloscope

5,000 :
4000 4 :
3,000 4
2,000 4
1.000 4 -

Linear
(o

A 000
.2.000 4
3,000 4 . . . . . . . .
L e T P PRt FETTRRE

Seconds
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Spectral Display

* Displays data received in spectral domain (Spectral Amplitude vs. Frequency)

oGL

Communications

Spectral Display [Stream ID - 2] - |
Samples |[[ENNM>| FFTWindow [Blackmen =)
Total Poveer Tone Freg Tone Power M oize Power 50 R atio
10,41 142000 13,53 13,32 022
Speciral Display
=
i¥]
=
2 .
o i i
a 500 1 ,Iilll i ,Elnu 2000 2 500 ﬂ,ulnu 3,500 4,000
Freguency (Hz)

28
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(.168 Waveform Viewer

File Edit

View Window Help

& GLCY¥iew - D:Program Files',GL Communications Inc,Rkp Toolbox'GlcYiew', Css-d10_Intel_Linear.pcm - 0] x|

D|w|dE| & ||| &| 2|

:wProgram Files'GL Communications InciRitp Toolbox' Glc¥iew" . Css-d10_Intel Linear.pcm

Poweer ws. Time - Press Right Mouse and Orag

[ B e e e e T T T T T T T R e e
E‘ m o ", m (_\ E
o :

25 {REEE e o e e L e e e e D il [l | EEEEEE L e L L L L L L EEELELELLELEEEEEEEL
w 1
Ll 1
T i
3 :

T S o L I S B B B R L e R PR
n 1
= :
@ :
A 1

B ) B A oo
i ,
& :
-100 T
a 1

L ——————————— - " (%) (_vertScale ] [Zoomout | [ Pouernindow |
Ready PLIF v
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RTP / RTCP Statistics
e Statistics reports of RTP and RTCP packets

transmitt n ion izt] it
ansmitted on a sess Fitp Statistics | Rtep Statistics |

* RTP Statistics includes Number of Packets Sent,
Packets Received, Dropped Packets, Out of
Sequence Packets, and Jittera

1]
* Sender Reports and Receiver Reports are displayed Ml 21128 | itiizls Szl

using RTCP statistics Mumber of Sent Octets I

Mumber of Packets Received (42

Mumber of Feceived Octetz 168

Ciropped Packets 1]

Ot af Sequence Packets I

Jitter 17

oGL
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Estimating Speech Quality of Packets

Codec Name

G.711 p-law

G.711 A-law

G.722
G.722.1 (32 K)

G.722.1 (24 K)
G.729A/G.729AB

GSM-FR

G.726-40k
G.726-32k
G.726-24k

G.726-16k
G.726-40k with VAD

G.726-32k with VAD
G.726-24k with VAD
G.726-16k with VAD

MOS-LQ

4.2
4.2

3.91
4.04

3.91
3.91

3.57

4.16
4.04
3.35

2.82
4.16

4.04
3.35

2.82

MOS-CQ

4.18

4.18

3.91
4.01

3.91
3.88

3.53

4.14
4.01
3.3

2.77
4.14

4.01
3.3
2.77

MOS-PQ

4.45

4.45

3.8

3.63

4.13
3.89
3.52

3.2
4.13

3.89
3.52
3.2

R-LQ

93
93

96
100

96
82

/3

91
86
68

57
91

86
68
57

R-CQ

92
92

95
99

95
81

72

90
85
67

56
90

85
67
56

VQmon-Nom MOS

4.2
4.2

3.91
4.09

3.98
3.91

3.57

4.16
4.04
3.35

2.82
4.16

4.04
3.35

2.82

VQmon-Nom
R-factor

93

93

96
102

98
82

/3

91
86
68

57
91

86
68

57

31



Estimating Speech Quality of Packets (Contd.)

Codec Name MOS-LQ MOS-CQ MOS-PQ R-LQ R-CQ VQmon-Nom MOS VQmon-Nom
R-factor

AMR NB 7.95k 3.69 3.65 3.7 76 75 3.69 76
EVRCB 3.98 3.98 84 84 3.98 84
SMV 3.61 3.57 74 73 3.88 81
Speex WB 4.14 4.16 106 105 4.16 106
Speex NB 4.14 4.16 91 90 4.16 91
iLBC 13.3k 3.88 3.84 3.79 81 80 3.88 81
iLBC 15.2k 3.95 3.91 3.82 83 82 3.95 83
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Jitter Buffer Emulator Settings

* Depending on the Jitter Buffer Emulator settings, the R-Factor and MOS are calculated

YOQMon Settings Dialog

—Jitter Butter E mulatar - Summary

Tl |4I:I M
M oarminal |4EI me
b ainniLanm |1 (il e

X

‘ Ok I Set Detault |

oGL

Communications

33



Quality Metrics

* Quality metrics displays for R-Factor and MOS Factor graphs
* R Factor graph — displays statistics such as, R-Listening, R-Conversational, R-G107 and R-Nom
* MOS Factor graph — displays statistics such as MOS CQ, MOS LQ and MOS Nom

R-Factor Statistics [Stream ID - 1]

R-Factar
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Degradation Factor

* Displays a bar graph to indicate different degradation factor statistics.

* For voice quality measurement, various degradation factors are included such as network packet loss (Packet Loss), jitter buffer
packet discards (Packet Discards), voice CODEC selection (CODEC),

* one-way delay, voiced segment signal level (Signal Level), silence period noise level (Noise Level ), echo level, and recency.

—
i s
.

Communications

R-Factor Statistics [Stream ID - 1]

Degradation Factor

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

__________________________________________________________________________________________

--------------------------------------------------------------------------------------

T T e —_— .
Packet Lozs  Packet Discards CODEC Oneay Delay Signal Level Moise Level Echo Lewvel Fecency

O - Mo dmpact, 10 - Severe Impact

]

\ Cluality ketrics }\Degladatiun Fa-::tul/:: Burzt Metrics }\ Jitter Buffer Stats /
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Burst Statistics

Burst B 20

Burzt Count 45

Burst Lozz Hate Proportion 076147
Beg Burst Packet Count 193

&g Burst Length 3862 mzec
Lap A 93

Lap Loss Hate Propartion 0.00000
By Gap Packet Count 21

Byeg Gap Lenght 435 mzec

‘"n.ﬁ Lluality b etrics }.H Dregradation Factar iﬂursth‘letrics f{: Jitter Buffer Stats ,,ul'"
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Jitter Buffer Statistics

* Displays a pie chart indicating number of packets received, discarded, lost, out of order, duplicated, and more

R-Factor Statistics [Stream ID - 1]

Total Packetzreceived + Dizcarded + lozt) 11621

Facketz Received aro7

Fackets Discarded 2h

FPackets Loss 7889

Fackets Out of Order 3

Facketz Duplicated 2166

Facket to Packet Delay 168.937500 mzec
M ax Packet to Packet Delay R00. 250000 mezec
‘.I._n‘-L.I-I__I._I.I'\_I_.. AA AOTENT e - - -

|»

| of

Jitter Butfer Statistics

Bl 3,707 Received
[ 25 Dizcarded
B 7 550 Lost

\ Cluality Metrics >\ Degradation Factor )\ Burst Metrics >\Jitter Buffer Statsf,-"r
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Scripting Traffic Actions

Rk
* Simple user interface to create scripts Ble Edk telp
=y L
- - = = ne
* Automated script control of traffic 2
* Conditional statements, stack multiple actions @ GlllSemy £l RlF 3ot
Script Name: ID:'\F’ngram FileshGL Communications InchPacketGen\ScriptFiles\YRSendSide. psc . Test Script I
State Machine Components State Machine Script
A RTP Tool - GL Communication - 192.168.1.52 [1] - -
=) dctions # | Script ltem -
Fil= “iew Monitor Special Application  Call Control - Configurations  Window  Help : 1 laop (10]
== = SEE] T S 2 monitor digits © band = outband | digittype = dimf; b
7)1 ‘ @ :? ‘ <B ﬁ ] ﬁ s ‘ ﬂ Ty, M ‘ E st ‘ DiA ‘ i 3 waitforevent [digitsdetected, 10 sec);
— — 4 shop manitar;
|| Slno | Source Address | Source Port | Destination Addr... | Dreztination Port | Codec | Staty 5 if [digitsdetectad)
all 4 1921681 52 1024 1921681 52 10490 G5MET0 -| E if [detecteddigits =="1"
- ¥ k file : filename = "5 endcodec: YWijay.gbw', duration = 10000 ;
2 192.168.1.52 1090 192.168.1 52 1024 G5MET0
- Bl EDr‘:ldltIDna| a if [befiledone)
"""" If... Statements... 9 writeevent event = "PaSS::SEND FILE";
~wfait Statements... 10 elze
f-- Loop Statements. . 11 vriteevent; event = "FAIL:SEND FILE";
1| 12 endif
T ; ; 13 elzeif [detecteddigite == ""2"
Inseit | __Add | Delete | StartSeript |_Stop Seript e Varidble 14 b dtmf digits - digits = "01234567834BCD", band = inband, pawer! = -6, powerZ = -4, ontime
- ; ) ) 15 if [kxdigitsdone)
IV Show Progress - Declaration/tssignmen | 4 g wiiteevent: event = "PASS:SEND DTMF DIGIT";
Scrpt Contents i Inrement 17 slse
- P - - - e DigrEmEnt 18 variteevent: event = "FAIL:SEND DTMF DIGIT";
txfile : filename = "\Send\<codecs WWijay.ghw', duration=710000, |} ¢ \wirits Event 19 endif
t= dimf digits : digits = "0123456783ABCD", band = inband, powerl = -10, power2 = 10, ontime = 81| @ Ald Cormment [/ 0 elzeif [detecteddigit == "3
tw mf digits : digits = “01234567834BCOE", band = inband, powerl = 10, powerZ = -110, antime = 5i 21 tw mf digits : digits = "'01234567894BCDE", band = inband, power] = -5, power2 = -4, ontime
b« tone : freql = 1004, powerl = -10, freq? = 2004, powerd = -10, ontime = 1000, offtime = 1000, ite 20 if [budigitsdone]
b« dtenf digits © digits = "01234567334ABC0", band = outhand, powerl = -10, powerd = -10, ontime = e writeevent event = "PASS :SEND MF DIGIT":
b« rnf digits : digits = 012345672348 COFE", band = outband. powerl = -10, power2 = -10, ontime = 24 elze
25 wiiteevent: event = "FAIL:SEMD MF DIGIT"';
Ready 26 endif
27 elzei [detecteddigits == "'4"
28 b tore : freql = 1004, powerl = -10, freqe = 2004, power? = -10, ontime = 1000, offtime = 10
e if [betrmadnne] >
( o114 | ol
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Server Client Functionality

RTP ToolBox™ can be configured as server-side application
Enables remote controlling of the application through multiple command-line based clients
Supported clients include C++ and TCL based clients

Perform all functions such as creating RTP sessions, Digit/Tones/Event generation and reception, Setting

impairments, Creating session profiles and so on remotely

Generates and receives SIP calls through commands
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Server Client Functionality

R Riptool Server B 5 [ JE3 | [ - Untitied - REpToalclient i (=
File Wiew Setup Help Ble Vaw Corrent Soipt Help
Cormmends = IDE| 2
1 ctgale_sezson 19216310024 2000 swe 1 tmestanp 1 Seqio1: mwﬁmmmlﬁmﬁwr -LOUD o, 100 =sec, 100 meec) | A
1 zet be_profile PCHA 20 payloadiyps 3; i
1 stant_session 1921661021 2000: i e
1 e dméchgits["1 234567630ABCO™, 10,0 dben, 100 msee, 100 meec |; e el
wa 3000; L skop ke gk
1 slap tx chgh; L bz vl 2fchgibed™| P34SETR00RPS TSTRSTERSTAE, -00U0 e, - 10,00 dhen, 100 fnses, 100 rase);
1 ke el chgts 1 2 BEFSIOEPS TSTPETZPS TSR, 1000 dhra, 100 maec, 100 msec] ; vesdt 00; )
walt m L 0 b _chgitkone 0 dckion Stoppad
1 slop b ﬁﬂ: L b rfichaits 0 Transmd bing SR Dagls
L & bx_mfrafichgis O T mfrzf dioks Completed
1 berfi2idighs( 1 ZHSETEMIKPS TSTPSTZPST 2P, 0.0 dbm, -10.0 dom, 100 msex, 100 meec; e
vt 2000, L s mifr2bedapds("| 23456 FE0KPETSTRETZRETER, «10.0 dhes, «L0.0 cbm, 100 mses, 100 msec);
1 slop b dugl; wandt SOTH);
1 b roifiZbdigis] ™1 23406 PARIEPS TS TPST2PST 2R, 100 0.0 100 ez, 100 e L0 L _hopthemner 01 ki Sloppand L
Hﬂﬁlﬂl € dom, dom, ] L ks rachgpbs ) Trnsdiretking MPRES Cigls -
1 slop b digt, l I~
71 ks bone (1004, 1000) 5000 meesc; 1 =lop b digit; =]
v S000; 1 tx midigits["1 23456 T3 90KPSTSTPSTEPSTIF, -10.0 dbm, 100 msec, 100 msec)
1 stop b bones; walt 3000;
{7 b< ome (2000, 1000 ] corfrusas: 1 stop b digik;
wesit 10000; 1 & mir2fdigits["12 34567 BO0KPSTSTPST2PSTIPY, -10.0 dbm, -10.0 dbm, 100 maec, 100 macc):
T shop i bowes; wiail 3000;
1 ke sl bor (500 Rz 1000 ke | 1000 chm) SO00 Istercy 100; 1 slop t digit
izt SO0 1 k¢ mir2bdigitz"1 23456 7390KPETSTPET2RPSTIF, <10.0 dbm, <10.0 dbim, 100 meee, 100 meed);
T shop ix bore; wait 3000
1 b el Lorse (SO0 ke 1000 ke 1000 dbm) 1 z1op & digit
wak T0000; 1 b fone (1004, -10.0] SO00 msec
1 shop b bore: = walt 5000;] |
1 be powse 10,2 dben S000 e —
: Rty [ e |
-nnil RO00: - Pl
4 ) ] ..é
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