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Portable Solution Interfacing with:
e Any Communication Device (Mobile phones, Military/Mobile radio, Bluetooth®, WiMax, WiFi, Broadband 5G/4G, LTE/3G/

Smartphones - iPhone, Android, Blackberry)

2-Wire WB FXO Analog (connect to PSTN, ATA, Media Gateway)

4-Wire WB Analog (Balanced 1/0, Handset, HATS, PTT, Mobile)

SIP Call Agent (act as a SoftPhone and configure Proxy and Registrar)

T1 or E1 (CAS and PRI ISDN protocols supported)

For more details, refer to Voice, Video, and Data Quality Test Solutions webpage.
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Analysis and Functionality such as:

Supports multiple devices with single vMobile™/VQuad™ software/hardware node

Testing includes Voice, Data, and Video Quality Analysis, Echo analysis, Call Failure Rates, Dropped Calls, Echo, and Noise
measurements

Data testing is available for Wireless devices as well as PC internet connection (supports WiFi and Broadband)

Hand Portable including several remote options for operation and configuration

Fully automated Video Conference testing on Smartphones (Android) and PCs (Android, Windows® and Linux®) end points

GPS connectivity for timing and location

Drive testing with real-time GPS option and Google Maps

Round Trip Delay (RTD) and One Way Delay (OWD) measurements

Voice Quality Testing (VQT) using POLQA (ITU-T P.863), PESQ (ITU-T P.862), PESQ LQ, LQO (P.862.1), PESQ WB (P.862.2)
AutoVQT™ application analyze thousands of bulk PCM voice files in mere minutes using POLQA v2 algorithm

GL's NetTest VQT app on rooted Android devices includes features to place and receive calls over the network along with Play
and Record voice over the established call

Wideband audio (supports both 8k and 16k samples/sec); all VoIP codec supported including mu-law, a-law, linear PCM, 16 bit
raw Bluetooth®

VOLTE testing supported using either Bluetooth or wired headset

Fax emulation and analysis supporting up to 4 independent and simultaneous sessions with speeds up to 33600 baud (V.34)
Supports two methods of automated testing of mobile devices, Bluetooth and Wired Headset using Smartphone with
Automated Call Control (ACC)

Enhanced scripting with additional commands available for Bluetooth® enabled Mobile phones including RSSI, Battery Level, and
Network identity

VQuad™ mTOP™ Probe HD, self contained unit includes VQuad™, Dual UTA HD and PC and control via Ethernet Remote Desktop
(with support for mouse/keyboard)

Complete automation and remote operation including traffic generation and call control scripting

Remote monitoring with result query and real-time statistics using web based WebViewer™

Full support for VQuad™ Command Line Interface (CLI) and API (both Windows® and Linux®) on both IPv6 and IPv4

Enhanced to support Python Scripting for automation and remote access of voice quality testing

Voice and Data testing can be run simultaneously (if the network allows) using the GL vMobile™ scripting and installation of the
GL NetTest apps on the mobile devices

Plot results using GPS coordinates or Indoor Tracking System (ITS) when GPS is not available

© GL Communications Inc.
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Ultra-Portable Equipment for Voice and Data Testing
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vMobile™ Interfaces

vMobile™ is GL's new offering under its wide variety of Voice and Data Quality Testing tools. The vMobile™ is a handheld ultra-portable
device that brings true mobility to voice and data quality testing for any mobile phone and any mobile radio, changing the way
automated drive and walk testing is performed. The vMobile™ is simple to setup and conduct operate for running these tests in order
to benchmark both mobile phone networks and mobile radio networks.

The vMobile™ handheld device supports fully automated audio testing for mobile phones (any phone, any carrier, any network)
including Voice Quality using POLQA, Delay measurements, Audio Dropout analysis, and full call control with Call Fail and Call Drop
metrics. All tests include GPS location for plotting results and events within Google Maps using the GL WebViewer™. In addition, the
vMobile™ device supports fully automated audio testing for mobile radios (including connectivity to any 4-Wire Analog device). This
allows remote testing of mobile radios with automated PTT (Push to Talk) along with Voice Quality and Delay measurements.

The vMobile™ can be hand-carried for walk and drive testing (includes GPS) as well as left in labs and can work directly with GL’s
VQuad™ solution for very flexible end-to-end testing. All functionality and configuration of the vMobile™ is provided using the remote
web-based Console and Console App which is installed on any Android or iOS device. In essence, the vMobile™ is an expansion of GL's

current VQuad™ Voice and Data testing solution.

The vMobile™ handheld portable hardware includes two Bluetooth® modules (connecting to two mobile phones simultaneously), a 4-
Wire analog port with PTT for connecting to any mobile radio or any analog headset interface, an embedded Wi-Fi module for
communicating to the Central System , and an onboard GPS receiver. The user can easily select either Bluetooth or Analog mode The
embedded Wi-Fi supports remote operation along with remote audio analysis and sends all results/events to a Central Database,
accessed through WebViewer™ (web browser).

GL’s Indoor Tracking System (ITS) functionality supports plotting voice quality results when GPS is not available (for instance indoors).
The ITS allows viewing the results directly plotted on a user provided floorplan or map.

GL's Voice Analysis Tool (VAT™) application is used to analyze the audio content within any PCM audio files and generates a variety of
audio metrics. VAT™ has a user-friendly interface to perform manual and automated analysis of multiple tests using a single PCM audio
file received from the VQuad™, vMobile™, or any other applications.

For complete details, refer to vMobile™ - Ultra-Portable Equipment for Voice and Data Testing webpage.

© GL Communications Inc.
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Automated Testing of Mobile Radio and Wireless Devices (Wi-Fi, Bluetooth®, 3G,
4G-WiMax, LTE, 5G) using Dual UTA HD

Wireless networks can impair voice quality by various means including poor mobile phone quality, voice compression and
decompression algorithms, delay, loss or gain in speech levels, noise, acoustic and landline echo, and other distortions.

GL provides Dual UTA HD, a compact and portable solution for Wireless devices and Mobile Radio testing, which provides WB audio on
all interfaces.

(TCP, UDP, HﬁB VolP, FTP, DNS,

Testing mobile end-to-end voice, data, and video quality

Control Smartphones on any wireless network (Bluetooth®, 5G, VoLTE, VoWiFi, VoFemto, 3G) - both NB and WB voice supported
Mobile Phone call control — supports Bluetooth®, Dual PTT, and 3.5mm Output Audio Jack, and Dual 3.5mm In/Out terminations
Support for Bluetooth Wideband with 16000 Sampling Rate used in VoLTE network with AMR Wideband codec

Control Mobile Radios with Push-to-Talk functionality; Supports radio keying and send/record audio

Automatic One-Way Delay (OWD) and Round Trip Delay (RTD) measurements with results sent to GL VQT database

Supports fully Automated Mobile Phone Testing using either Bluetooth or the new Smartphone ACC (Automated Call Control)

cable
Call Setup and Messaging using Siri/Google Voice on mobile devices and Text-to-Speech conversion within VQuad™
Ability to include RSSI measurement as part of Bluetooth or Mobile VQT results

Synchronized software for sending/recording voice files
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For complete details, refer to Voice, Video, and Data Quality Test Solutions webpage.
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Automated Testing of 2-Wire and 4-Wire WB Analog Interface (PSTN, ATA, Media
Gateway) using Dual UTAHD

GL's VQuad™ with Dual UTA HD provides the solution for testing 2-Wire WB Analog FXO interfaces (PSTN, ATA, Media Gateway).
VQuad™ with Dual UTA HD, also supports 4-Wire WB Analog interfaces, which connects to PTT, Balanced I/O, and Mobile phones. The
Dual UTA HD Analog interface supports two-stage dialing, IVR testing, Double-Talk Testing, Voice Quality Testing, Delay Measurements,
and Echo Measurements. This solution can be configured to automatically send/record a multitude of voice files and perform VQT
immediately after the voice recording is complete.

2-Wire Analog FXO:
e Wide Band (WB) and Narrow Band (NB) support

e Supports Call Progress tones, Loopcurrent drop and Call ID

e Supports Flash hook and all supplementary services

e Global support — can connect to any 2-Wire interface anywhere
e Connect to any PSTN, ATA, Gateway

e Qutward and Port-to-Port Loopback of 2-Wire and 4-Wire interfaces with or without delay

4-Wire Analog:

Balanced — replaces headset (mic/speaker) anywhere

RJ22 — replaces the phone Handset on any phone at the Curly Cord

e PTT — connect to any mobile radio (DoD, Emergency Services, Government) and supports voice and keying the radio

Mobile — connect to any mobile phone, the phone will recognize the Dual UTA HD as a headset

Supports NB, WB

GPS g

s
HATS(Headand Torso)

Handset Phone (VolP)
Balanced I/O

\_ 4 Handset Phone (Analog)
P ] { PSTN

W | Handset Phone (Digital) /
VQuad™ with Dual UTAHD 1 4
o _— 1

Handsets (Wireless)

Wireless
Smartphones 7,)
_d

Radio with PTT

For more details, please refer to Automated Analog (2-Wire, 4-Wire) Voice Quality Testing webpage.

© GL Communications Inc.
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Automated Testing of VoIP (SIP) Interface, Digital VolP Phones, VoIP Softphones
using Dual UTA HD

GL's VQuad™ with VolP option, along with VQT, provides the ability to perform manual or automated tests on the VolP network with
up to eight instances connected simultaneously. VQuad™ with Dual UTA HD provides the ability to test ATA’s and Softphones while
connected to the VolP Network.

Manual or Automatic call control (SIP protocol) with user-defined parameters for authentication and proxy

Supports up to 4 SIP cores and each SIP core supports up to

12 UAs v .
Automatic send/receive voice files over already established ¢ > Q,U A..( \\\

) [ S| 2
calls @\\ p- SIP

W VolP Y
G.711 A-law, G.711 U-law, G.729, G.7298B, G.726 y _________ ) :
(40,32,24,16 kbps), G.722, G.722.1, GSM-FR, GSM-HR, GSM-  SI? Phone o . A ——
EFR, AMR, AMR-WB, EVRC, EVRC-B, EVRC-C, SMV, iLBC (15.2 PCMU, PCMA, G726_40, G726_32,
HATS G726_24,G726_16, GSM, G729, &

and 13.33 kbps), Speex and Speex-WB (Head andTorso)  wideband (HD Audio) Codecs

Time/Digit/Tone triggering of send/receive voice files

Both VQuad™ and VQT support POLQA (ITU-T P.863) voice quality testing standard

VQT supports other voice quality testing methods (PESQ LQ/LQO/WB)

EC Testing and Measurements, Data/Video Testing from PC or Mobile Device, Round Trip Delay ,and One Way Delay

Measurements

For complete details, refer to VolP Testing using VQuad™ webpage.

Automated Testing of TDM T1 E1 Interface (CAS/PRI ISDN) using T1 E1 Analyzer

Voice quality is essential for all networks as well as Gateways and Switches. The VQuad™ with TDM option includes a truly portable
solution for VQT over T1 or E1 trunks. VQuad™ can generate and receive up to 12 simultaneous CAS or PRI ISDN or No Call Control
(NOCC) calls on T1 or E1 trunks. Once the call is up, sending/recording voice is provided via the VQuad™ traffic configuration yielding in
VQT MOS results.

T1 E1 Network Support

Supports Call Control for PRI ISDN and CAS Protocols

) T1E1lwith

Supports No Call Control (NOCC), where the T1 or E1 call CAS /PRI-ISDN DM /

is connected without any call control required ., |

> = .
Sending/recording voice files for VQT analysis and EC VQuad™ with
T1 E1 Analyzer
testing W
;_/

Send/detect digits/tones
Both VQuad™ and VQT support POLQA (ITU-T P.863) voice quality testing standard
VQT also supports other voice quality testing methods (PESQ LQ/LQO/WB)

For complete details, refer to VQT in TDM Networks webpage.

© GL Communications Inc.
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GPS and ITS Location Stamping

Associating a GPS co-ordinate (Drive Testing)
with the voice, video, and data test results
gives the necessary information to determine
why the voice quality in a certain area was
good or poor

GPS information is recorded and added to the
Nodes, and to results from the analysis
applications VQT, EMU, VBA, VAC, and
NetTests automatically

GPS Location includes stamping each result

with Latitude, Longitude, and GPS Time Stamp

Automated Data Testing

VQuad™ supports Data Testing including TCP, UDP, VolP, Video, Route, HTTP, FTP, DNS, SMS, Email, Phonelnfo, Siminfo, and UEInfo.
The Data Tests are configured via the VQuad™ scripting and supports Mobile Devices as well as PC Based Ethernet connections (wired,
WiFi, Broadband 3G/4G, LTE, and 5G).

Network independent, supports 3G, 4G,
WiMax, LTE, and 5G

Both 10S (iPhone/iPad) and Android
supported with downloadable GL app
Mobile device communicates with Mobile
Device Controller from anywhere in the world
PC based supports WiFi, wired, and
Broadband card (3G, 4G, LTE)

Fully automated and remote testing with all
results accessible via WebViewer™

Multiple interfaces connected to same

VQuad™ providing simultaneous testing
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For complete details, refer to Automated Data Testing over Wired and Wireless Networks webpage.

© GL Communications Inc.
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Automated Video Quality Testing

Video Application Controller (VAC™) provides a solution to determine video quality over a given network with active communication
to/from multiple VQuad™ nodes, and the active Video Test Agents (end Points). Video Test agents generates simulated video calls to
other test agents. A test can run between android-to-android, android-to-PC and PC-to-PC.

Fully automated Video Conference testing can be performed to get QoS results along with several analytical metrics
Perform active Video Quality Testing from Android, Windows®, and Linux® based PC clients (or end points)

Tests can also be initiated directly from the VQuad™ interface, or from the Android phones using GLNetTest App
Unlimited test plans configurations with Codec, Frame Rate, GoP (Group of Pictures) Structure and Video Image Size
Results include Video MOS, Audio MOS, and A/V MOS along with a variety of analytical and quality metrics

Fully automated and remote testing with all results accessible via WebViewer™

(hnux [ ’

Ry
: : ( Li
Video End Clients Running on VideoAConferencmg Test; (Videoand Audio) i Mg
Android, Windows, or Linux PCs Running between End Clients Video End Clients Running on
MPEG, H.261, H.263, H.263+ & more Android, Windows, or Linux PCs

i«—» Network

Streaming Video Clients

Streaming Video Clients

VAC SERVER

VIDEO APPLICATION
CONTROLLER

N

™
m Control, Analysis,

o Data Retrieval ﬁ
6L Central QoS System
E—=—_3 MOBILE DEVICE 2 =i

Initiate Video Tests From CONTROLLER « Video/Audio Quality Metrics
\Dewces running GLNotTOStAFy « Network Diagnostics Statistics ™
« Call Configuration Information -

WebViewer™

For complete details, refer to Automated and Manual Video Quality Testing webpage.

© GL Communications Inc.
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Voice Quality Testing (PESQ, POLQA)

GL's Voice Quality Testing (VQT) system supports the next-generation voice quality testing standard for fixed, mobile and IP-based
networks using POLQA (ITU-T P.863), PESQ (ITU-T P.862), PESQ LQ / LQO (P.862.1), and PESQ WB (P.862.2).

The VQT supports analysis using POLQA algorithm for NB (8000 sampling), WB (16000 sampling), and SWB (Super Wideband) (48000
sampling) in both manual and automated testing. It also supports analysis using latest PESQ ITU release including ITU-T P.862, 862.1
and 862.2 (supports PESQ, PESQ LQ, PESQ LQO, PESQ WB).

e Automatic Mode allows the GL's VQT to execute on a network system and point to a user-defined network drive
e VQT CLI or APl is enhanced to fully support both Windows® and Linux® for remote operations
e Remote monitoring with result query and real-time statistics using web based WebViewer™

o Real-time mapping of results with GPS option used in conjunction with VQuad™

GL has improved its voice quality test with AutoVQT™, an advanced automatic application that utilizes the POLQA algorithm (following
the ITU-T P.863 version 2.4 standard). This enhancement allows for the analysis of thousands of voice files within minutes, effectively
evaluating the quality of voice communication across various applications, including VolP, Mobile, and PSTN networks

VolP
Wireless Analog, TDM
(Bluetooth®, Wi-fi,

| 3G,4G,ITE, 5G), PTT  (2-Wire, 4-Wire)

\

Supports NB, WB, SWB

vMobile vQuad™ Probe HD

POLQA (v2.4, v3)
PESQ

Voice Files Voice Files

S—

Central Location i
Databasy

WebViewer™

For complete details, refer to Voice Quality Testing (VQT) webpage.

© GL Communications Inc.
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Voice Quality Testing using Android Mobile Application

Additionally, GL's NetTest VQT app, supported on rooted Android devices, supports both manual and automated testing of Voice
Quiality within the network. The GL NetTest VQT app includes features to place and receive calls over the network along with Play and
Record voice over the established call.

The call control functions and ability to send/record voice (for voice quality analysis) can be run manually from the app, automated
from the app (using predefined scripts) or automatically and remoted using VQuad™ scripting.

e Supports voice quality testing on rooted Android devices with support for Playing and Recording voice files during an established

call
e VQuad™ scripting, when connected to the GL NetTest VQT app, provides automation, mobility, remote accessibility
e Recorded voice files (*.pcm) are transferred to the VQT central system for analysis

e Google map plotting of the VQT test location feature is available within VQT mobile application which is helpful during drive

testing

e Analyzed voice test results are sent to the Central Database, accessible via WebViewer™
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Lk - %
il 4 ’JG
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: s
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I

I
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v
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For complete details, refer to Voice Quality Testing using Android Mobile Application webpage.

© GL Communications Inc.
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Associated Applications with VQuad™ - VQT, and EMU

GL’s Voice Quality Testing (VQT) software compares the two voice files (‘reference’ and ‘degraded’) and provides an ITU-standard
score (POLQA, and PESQ LQ/LQO/WB). The VQT software allows users to perform manual and automated voice quality assessments.

e Several additional analytic metrics for determining the reasoning for the resultant score

e POLQA (ITU-T P.863), PESQ (ITU-T P.862), PESQ LQ, LQO (P.862.1), PESQ WB (P.862.2)

e VQuad™ supports an integrated solution for all interfaces for low- density networks as well as expanded high density networks
e Degraded voice files automatically transferred from VQuad™ nodes to VQT analysis via File Monitor Utility

e Multiple VQT Auto-Measurement sessions may be configured, each session with a unique set of requirements and a unique

reference voice file

e Auto Profile method of measurement uses an INI file (VQTAutoProfile.ini) and allows a Single Degraded Directory to support

multiple file types

o Files are automatically analyzed as per the configurations in the VQTAutoProfile.ini file without the user starting or stopping the

test manually
e Results are displayed both in tabular as well as graphical formats
e Displays analytical results such as jitter, clipping, noise level, and delay (end to end as well as per speech utterance)
o Allows voice files to be saved based on the rating criteria (i.e., if VQT is fair or poor, save the degraded voice file) to the hard drive

e Fully supports POLQA ITU version 2.4 for POLQA NB and SWB (including WB) modes

¢ GL Communications Inc Voice Quality Test - PAMS (ITU P.800), PSQM/PSQM-+ (ITU P.851), PESQ (TU P.862), POLQ...  — X
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PESQ WE /A H i
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For complete details, refer to Voice Quality Testing (VQT) webpage.

© GL Communications Inc.
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Associated Applications with VQuad™ - EMU

Echo Measurement Utility (EMU) Software

The Echo Measurement Utility is used for Echo, delay, and voice quality analysis of voice calls in VoIP, TDM, 2Wire, and Mobile
networks.

o Ability to automate the entire test process using VQuad™ scripting, including sending the results to the central database for

access via GL's WebViewer™

e EMU uses EMU Client software to automatically detect the incoming degraded voice files and send the measurements to

database after analysis

e Supports both line and acoustic echo measurements

J GL Intrusive Near Real Time Echo Measurement Utility i) = |D|5]
Help
2RO E
—ERL ¥S Delay — Echo Characteristic:
T T T T T — ERL (dB) Delay (ms) [
-20F O indicates Echo . Echol 21 0875
Echo2 -46 14.625
= Echo3
g -60 Echo4
=
S
& -80
£
O
i 100+
Intrusive signal length ~ 30.00  Seconds  Intrusive Signal Power 30 gBm
120+
140 Received signal length ~ 30.78  Seconds Received Signal Power -51 dBm
R E 1 1 1 1 | 1 1 1] 1
0 20 40 60 80 100 120 140 160
Delay (ms)
. Analysis Mode
— Input Files Run
Intrusive signal File IC:\ngram Files'GL Communications Inc\GL Echo i | (¢ Time Domain % Line Echo
Detailed Analysis I
" Frequency Domain " Acoustic Echo
Received signal File IC:\Program Files\GL Communications Inc\GL Echo | Generate Report

For complete details, refer to Echo Measurement Utility (EMU) webpage.

© GL Communications Inc.
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Associated Applications with VQuad™ - NetTest

NetTest from PC and Mobile Devices

GL’s VQuad™ solution is enhanced to support Data Testing using the NetTest application from PC and from mobile devices (using

Mobile Device Controller).

VQuad™ can send commands (via the VQuad™ scripting) to the MDC and automate the NetTest to be performed on any connected
Mobile Device. Manage Devices option gives the flexibility to manage the NetTest supporting devices (with MDC app installed)
connected to MDC server. The Mobile Device will run the specified NetTest irrespective of whether the phone is on a voice call or not.
MDC can manually set up the NetTest on the mobile devices using Test Type Editor.

e Automated Data Testing (NetTest) includes TCP, UDP capacity, VolP, Route, HTTP, FTP, DNS, SMS, Email, Phone Info, SIM Info,

and UE Info

WebViewer™ Google Map

pending requests

Flexibility to manage the mobile device connections within the MDC server

Statistics and complete results are available through the WebViewer™ for both Mobile Device NetTests and PC based NetTests

Send all Results and Mobile Device information along with GPS co-ordinates to the Central Database and plot using the

Email Alert to automatically generate an email with the Phone Info and Geographical location of the mobile devices with

Note that the NetTest requires a GL Data Server at each target location, and the Mobile Device requires a GL deployed app (Apple or

Android based) for operation.

—-Mobile Device Controller (MDC) |_ (O] x]
File Help
[~ Auto Test Parameters
filx H Callp [MDCAuoTest " Serves Dscorenct |
Command: ISlall AutoTest LI Loop [Continuous v l ﬂ Perform Function
Device Name (UUID): |..U3NP - iphone3GS | Time Interval (s) [5 4 Retesh Phone List |
Test Parameters: [TCP 122.181.135.187.81 8000 Both Off On k| _¢J =] Manage Devices
Phone List T Events T Client List T Received Message T Audit Log I
PhonelD | Device Name (UUID) | Phone Number [ Device Model | Device G... | Romete IP:Devi... | Test Status [ Pr. [ A [ LastActivity |
Re/000003  ..2925 - Nexus N& Nexus S 12.927.7... PhoneldledutoT est 5 08/05/2014 12:00:12
&000005 ..8960 - iBall NA& iBall Slide 3G Q... 12.927.7... Phoneldle 5 08/04/2014 18:48:08
&41000004 ..U3NP - iphone3GS No Sim iPhone3GS 12
%$000007 ..7047-GT NA GT-19060 0. [~ Click Device in Device List to Modify the Device
&&000011  .hYU= - Nokia 630 NA NOKIA RM-976... 0. : -Delete Device from MDC
\000002 .DTDO- Gliphoneds  No Sim iPhone4S 12 PhonelD: 000014
/000012 0452 - motoe NA XT1022 1 : . [F57288040865550 | Delete
N\ 000003 ..3018-HTC N HTC Deste 0., | 12| DemeeuuID: I Reset Server
&/000006 .5103-LG NA& LG-P936 0. Device Name: |SamsungLTE Set Device Name I
N\ 000014 ..e0dc - Nexus7Tab N& Nexus 7 0.
Phone Number: |19253146689 Sort Devices:
J Device Modet. [SAMSUNG-SGH1727 Fhonell h
i ttings: | Default ¥| Send Device Setti I
1~ Central Database Settings DeTcebSngs I s J = Syeege g Display:
[V Send Manual Results to Central Database Cential Database IF Device State: |Accepted IAccepted &
Last Update: |08/09/2013 13:08:43
|@ Central DB Connected - - - - -
PhonelD [ Device Name [ Phone Number I Device Model I Device Setting [ Device State I Last Update [ UuID E
000005 Girish iPhone NoTnnumber iPhone3GS Default Accepted 08/09/2013 05:58:17 6b53547a78f6626cca
000006 AT TAndroid 19253146689 Desire HD Default Accepted 07/08/201317:03.17 358920045751382
000008 RobTV N&, PTV1000 Default Accepted 07/08/201317:03:11  505109011212025
000003 Pattiéndroid2 12406714001 SAMSUNG-SGH-1337  Default Accepted 07/13/2013 20:44:33  356565055554044
000010 ATTiPhone3 +19252161617  iPhone3GS Default Accepted 07/22/201317:19:42  9309a0de1fdaac4191
000011 RayaiPhone Accepted 07/05/201319:55:33  (7220332913698debd
000012 SaraiiPhoneS +12404772096  iPhone5 Default Accepted 07/05/2013 20:44:40  edfcd6145155a042%e
000013 TestiPhonedS Default Accepted : fe52c39cdbc03cIade
19253146689 SAMSUNG-SGH-1727 Accepted 357288040865560
000015 AcerT ablet N& A100 Default Accepted d7b05ed3a405256b
000017 GL_India_Nex... NA Nexus S Default Accepted 08/02/201310:59:14  355921042552925
000019 MSSamsung 14256330444 SAMSUNG-SGH-1337  Default Accepted 07/30/201313:54:01 356567053155014
000020 MSNexus 14253015040 Nexus 4 Default Accepted 08/02/201313:20:14  355136054541019
010022 GL India Moto  NA XT530 Default Accented 07/30/201312:11:15 358549040635520 %
< »

For complete details, refer to Automated Data Testing over wired and wireless network webpage.

© GL Communications Inc.
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Associated Applications with VQuad™ - FAX

VQuad™ FAX Emulation

VQuad™ with Dual UTA HD supports sending and receiving up to 4 independent and simultaneous T.30 faxes. The user can configure
the Tx and Rx fax rate from 2400 baud to 33600 baud with V.34 fully supported. Interfaces supported for fax generation include 2-Wire
FXO and 4-Wire analog.

e Capability of 4 independent and simultaneous T.30 faxes (selectable up to V.34)

e Supports fax rate ranging from 2400baud up to 33600baud (V.34 fully supported)

e Supports Fax Tx Rx for 2-Wire analog (FXO) and 4-Wire analog networks

e VQuad™ Fax events includes messages, summary, and errors log

o Ability to auto save fax (both East and West directions) to PCM file for enhanced analysis using GLInsight™ and Fax Decoder
e VQuad™ scripting supports fax send or receive sessions configurations

e Support for additional interfaces such as T1 or E1 and VolIP (T.38)

= Fax Events E|

Timestanp [ Phone ID l Event I Duration(sec) I Exror A
11/24/11 09:57:35.953 ctest2 Send - Successful 5§4.300 No Error
11/24/11 09:57:48.93 testl Send - Successtul 54.370 No Error
11/24/11 09:58:21.984 ctestd Send - Successful 54.070 No Error
11/24/11 09:58:34.328 cest3 Send - Successful §3.970 No Error
11/24/11 09:59:14.78 test2 Send - Successful §3.470 No Error
11/24/11 09:59:26.484 ctestl Send - Successful 5§5.410 No Error > Fax Su
11/24/11 09:59:59.578 testd Send - Successful $3.300 Wo Error ax Summary Log
11/24/11 10:00:11.734 ctest3 Send - Successful §3.310 No Error
11/24/11 10:00:53.687 cvest2 Send - Successful $4.730 No Error
11/24/11 10:01:05.765 testl Send - Successful 5$6.360 No Error
11/24/11 10:01:38.906 ctestd Send - Successtful 54.670 No Exrror
11/24/11 10:01:50.968 ctest3 Send - Successful 54.580 No Error v
<
I~ Logto File:
Timestanp ]Durn:son(s'c) Message Content l State A
11/24/11 10:00:07.000 0.000 Send Started
Messages | Summay] Evors]] | 1)/24/11 10:00:15. 281 5.850 >> CSI Pre-Message Proce.
11/24/11 10:00:15.734 6.300 >> DIS, len=1SBytes | 9600, V29, ECM, MR, 204x196... Pre-Message Proce.
[V Auto scroll to show Iatestev] | 11/24/11 10:00:15.796 6.350 << TSI Pre-Message Proce.
11/24/11 10:00:15.796 6.350 << DCS, len=1SBytes Pre-Message Proce.
@ test], Success: 2439, Faded 14 | 11/24/11 10:00:18.453 9.000 TX Train Starc Pre-Message Proce.
11/24/11 10:00:20.171 10.740 TX Train End Pre-Message Proce.
11/24/11 10:00:21.750 12.310 >> CFR Pre-Message Proce.
Fax Messages Log < TI72%71T 10T 00TI0 TS 30TSI0 << PPS MPS In-Message Procedu
11/24/11 10:00:42.984 33.560 >> MCF In-Message Procoduv
< >
Choose aDevice: (& testl  test2 " test3  testd
I LogtoFie: [ i@
Fax Events Log E T ]l
s ™ M. fnors
opt 0 ummary I
¥ Auto scroll to show latest events [~ Semicolon Delimt Log Informati Open New Window I Clear Status | Clea Events I
Fax Test Status <@ testl, Success: 2438, Faled 18 @ test2, Success: 2416, Faded: 23 @ test3, Success: 2312, Faled 22 @ testd, Success: 2416, Faded 32

For complete details, refer to Fax Emulation Using VQuad™ webpage.

© GL Communications Inc.
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Associated Applications with VQuad™ - VAC™ and VBA

The GL's Video Conference test solution uses the Video Application Controller
(VAC™) for fully automated control of all active test agents as well as communi-
cation from individual VQuad™ nodes for initiating tests and retrieving test re-
sults. The VAC™ supports active testing of video conferencing services, as well
as advanced IP network diagnosis. To achieve active video testing, GL’s video
test agents are installed on Android mobile devices as well as PCs/servers (both
Windows® and Linux® supported) at key locations within a service network.

The VAC server allows video tests to be configured between any two active
agents by specifying the characteristics of the video test. Typical low end video
conferencing system characteristics includes:

e One to one chat bandwidth of at least 1 Mbps uplink / 1 Mbps downlink;
One to many chat may require at least 1 Mbps uplink / 2 Mbps downlink;
more bandwidth will be required for better quality

e Minimal one way latency of 150 to 300 ms is needed to avoid double talk,
this is independent of video quality

e Resolution (Image size) can vary from 320 x 240 pixels, 15 frames/sec,
640 x 480 pixels, 30 fps, to 1280 x 780 pixels, 30 fps

e Acoustic echo cancelation is necessary if speakerphones are used to im-
prove audio quality

e Codecs used include MPEG, H.261, H.263, and H.264

e Group of Pages (GOP) structure — a group of frames are treated together

to achieve greater compression

Test Type

Test Plan Name

Add Test Plan

Video Conferencing V|

[VIP_ST_QVGA 2min |

Playout Buffer Delay

Video Stream Smoothing(%)

[avGA Single Test |
ConcurrentCalis [1_| ~
Signaling TOS  [Default V] [ox00
Media TOS  [Default V] [ox00
Video Options.
Video Preset [Custom V]|
Codec [H264 v
Video Image Size [QVGA v|
Frame Rate [30 fps M
GoP Structure [IBPBPEP. M
GoPLength [15 | )
0 |2 @
L
[s00]

Video Quality (0-100)

Estimated Peak Video Bandwidth

Estimated Avg Video Bandwidth

Test Duration (secs)

Number of Test lterations

Delay between Test Iteration Start Times(secs)

Max Total Test Duration

Audio Codec

Audio Packet Length (ms)

Audio Payload

5.88 Mbps
270.84 Kbps

Test Scheduling
Min [120 ] Max [121 ]
'U ] : Infinite ]

w |I@

121 seconds or [2 min, 1 secs]

Audio Options

G.711 p-law PLC 64k v

20— %
[1kHz Sine Wave V|

NOTE: Changes will go into effect when tests are restarted

For complete details, refer to Automated and Manual Video Quality Testing webpage.

Voice Band Analysis (VBA)

Save Cancel

The Near Real-time Voice-band Analyzer (VBA) is an analysis tool for monitoring voice band traffic over VolP, TDM, 2-Wire and Wireless
network. All results from VBA are automatically sent to WebViewer™ central database (Oracle or MySQL). The results that can be
queried over web interface include Active Speech Level, Activity Factor, RMS Factor, DC Level, Noise Level, Echo Return Loss, Echo
Delay, and Echo Dispersion statistics along with the additional analytical Call information.

For complete details, refer to Voice Band Analyzer to webpage.

© GL Communications Inc.
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Network Voice, Video, and Data Quality Testing System

GL’s Network VQT System provides a complete solution that consists of Distributed VQuad™ Nodes, VQT Software, VQT WebViewer™,
and the other assisting tools.

o Distributed VQuad™ Nodes - These nodes control individual or multiple wireless, landline, VolP or T1 or E1 telephony terminals

e vMobile™ - Supports fully automated audio testing for mobile phones (any phone, any carrier, any network) including Voice
Quality using POLQA, Delay measurements, Audio Dropout analysis, and full call control with Call Fail and Call Drop metrics

e Voice Quality Testing Software (VQT) — provide VQT POLQA, PESQ, Echo, Delay, Fax, and various Data testing results. Fully
automated and remotely accessible, all results are automatically transferred to the Central Database for access via the GL
WebViewer™ and PESQ results are Jitter, Clipping, Signal and Noise Levels, and POLQA results are POLQA MOS, E-Model, Signal
Level, SNR, and Jitter

e Remote Client WebViewer™ - remotely access all results associated with the VQuad™ test including Call Control (Call Failure and
Call Dropped), Voice Quality, Round Trip Delay, One Way Delay, Echo Measurement, Fax Events, Data Testing from PC or Mobile
Device, and Video Testing. Provide user-defined reports as well as statistics

N\

B L LI
( Wireless ) . L Analog )
( e /7 X \
\,_PTT, Bluetooth®, GPS, J — )
. Wif, 36,46,1TE .~ TDM

,//»;7 -

y 5
o
vMobiIe'y bfy
. /:/ .
'
Datalmport
mysaL
JOrace = « POLQA, PESQ LQ/LOO/WB
* MOS, litter, Clipping, Speech and Noise Levels
* Data Testing - Wired and Wireless Networks
* Video Quality Test Results
* Call Events - Progress & Failures
* Fax Events - Encoding, Resolution, ECM
_ * Audio and Delay Analysis
1 \ * E-Model, SNR, Signal Level
| 1 * Echo Measurements - ERL, Delay
: : * QoS, Timeouts, Retransmissions
I | * Google Mapping
| |
1 |
| GL's WebViewer™ I
: (Web Browser) "
N oo o o e e e e e e me mn Em Em e -

For complete details, refer to Intrusive Method of Speech Quality Assessment webpage.
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VQuad™ Command Center

VQuad™ Command Center controls all network node locations, with each node location comprising of VQuad™ devices (Mobile
Bluetooth®/landline phones/VolP Terminal/FXO/TDM).

The Command Center controls all distributed sites, including actions such as -

e Central Monitoring - Controls and checks the status of all distributed network nodes in real-time and each Network Node
executes individual scripts and is remotely controlled via the RCC VQuad™ Command Center

e Automation - Provides automation with flexible and easy to use scripting

o Scheduling - Initiates voice collecting tasks periodically for each site at user-defined time

e E-mail Support - is the ability to provide user-defined automated email associated with VQuad™ errors as well as VQT failed
results and the email alerts are user-defined and supports multiple email addresses

x|
Help Central Database Window

Choose the level of scripted control:

i Control One Node:

Super Script Engine | Control Multiple Nodes

cheduler Set a Daily or Weekly
2 Schedule for your Super-Script

Emal configuration | EMal alert configuration

— Get Records Over a Time Range————————— Get Latest Records
~ Fust date time (yyyy-mm-dd hhemm:ss)—

W__Ig__'?_ lﬁl?':lﬁ Retumn the Last [T
Get Records |

—Last date time [yyyy-mm-dd hhmmiss]

011 o3 =[7 " iz :fe :fas

Update Range |  GetRecords |

Get All Records

Delete All Record

Index l Time Stamp I Error Message

Rl I x
__Hide Enor Records | Clear |

Connected to Central Database

For complete details, refer to Intrusive Method of Speech Quality Assessment webpage.
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Remote Client WebViewer™

e Multi-user support, and user-friendly interfaces are remotely accessible via browser based clients (PC and 10S devices supported)

Page 18

e WebViewer™ is a simple, easy to use Web browser which can operate on both PC and Mac systems (including iPhone and iPad)

e Query and Access results, generate reports, display user-defined statistics in tabular and graphical views

o Display real-time status of entire network with ability to remote access all nodes associated with the network

o WebViewer™ queries the central database and displays the results in both tabular and graphical formats

e Results include Call Event, Bluetooth® events, Data Test (Net Test results from PC and Mobile Devices) results, Video Quality Test,

Fax Events, Echo Measurements, VQT Results, VBA Results, Delay Measurements and User-defined Results

e Voice and Data Testing, Echo Measurements and Analysis over TDM, VolP, and Wireless networks

e Customize report generation with result statistics, tabular data, bar graphs, and line graphs

e Report Scheduler provides the ability to schedule a report with the schedule period and user-specified filters
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For complete details, refer to WebViewer™ webpage.

VQuad™, VQT CLI and API for Windows® and Linux®

Full support for VQuad™ and VQT CLI and Python API (both Windows® and Linux®) on both IPv6 and IPv4. The Remote Access (Client)
allows VQuad™ and VQT operations to be remotely controlled by one (or several) VQuad™/VQT clients over a LAN, WAN, or Internet.
Each VQuad™/VQT client supports MS Windows, Unix, or Linux operating systems and includes a DLL component, which gives the users
the ability to control the VQuad™/VQT server remotely and to integrate within their own custom software.

The supporting Call Control and Traffic commands help VQuad™ users to run the application installed on remote PC. The supporting
VQT commands includes - Start/Stop VQT, Get VQT Status, Auto and Manual Measurement, Capturing Events, Retrieve Log files and
others.

For complete details, refer to Command Line Interface for remote access webpage.
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VQuad™ and VQT with Python API

The VQuad™ and VQT Python libraries provide a range of Python functions which can be used to remotely or locally control these two
applications. The VQuad™ library provides the functionality of the existing VQuad™ CLI as well as the ability to run prewritten scripts
sequentially. The VQT library can be used to run automatic and manual VQT tests with custom settings.

Python for VQuad™ works by connecting to the existing VQuad™ CLI and using a portion of

the CLI commands to make simple

functions. This connection to the CLI makes the library fast and responsive. Python scripts can perform a variety of Call Control and
Audio operations on any device associated with the VQuad™ system. Additionally, access to the original CLI functions is possible

through use of the VQuad™ library and the Python ctypes library

Python for VQT works by connecting to the existing VQT CLI and using a portion of the CLI commands to run manual and automated

VQT tests. Class variables are linked to the settings for each test and can be changed easily.

¢ GL Communications Inc Voice Quality Test - PAMS (ITU P.800), PSQM/PSQM- (ITU P.861), PESQ (ITU P.g62), POLQ.
File View ACU TS Help

GL B2 ®| B 0| © ©| [secchuitymeasurements =] PESQNomalP8s21} ON
[etic  [scores ~| | © e} c @ POLQAV3  Connected Metrics | Max [ Min | Av A
POLQAV3 297 POLQAV3 4.5 104 2.
EMODEL 57.54 P.863:2.97 EMODEL 100 10.38 58
PESQ N/A PESQ NA  NA N
PESQLQ N/A PESQLQ NA NA N/
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&
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PAMSLQ N/A N/A N/
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oeAM MAS A Y PSQMM... NJA N/A N/ Vv
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1254
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a5 100 N/A N/A N/A N/A N/A
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94.67 N/A N/A N/A N/A N/A
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66.77 N/A N/A N/A N/A N/A
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< >
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Main Features

e Python scripts support accessing VQuad™ and VQT functionalities remotely
e Controls VQuad™ and VQT nodes located at various destinations

e Automation with enhanced Python scripting and remote operation includes traffic generation, call control, and automated

scheduling of operation

For complete details, refer to Command Line Interface for remote access webpage.

© GL Communications Inc.
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VQuad™ Scripts

The VQuad™ script editor allows the user to create and edit Call Control Scripts, Site Scripts, and Super Scripts. The Super Script
controls (start/stop) multiple Site Scripts, while the Site Scripts run simultaneously or sequentially. Each site script corresponds to one
VQuad™ node.

Call control scripts are used to control calling process and VQuad™ actions, locally and remotely. The call control script creates VQuad™
devices (Mobile phones, Analog phones, VolP, TDM, and 2-Wire), loads auto traffic configuration file on the devices, and starts traffic
generation and detection on the devices.

CAWindows\system32\cmd.exe - vquadcli 192.168.1.36 - oIEl
H H H icrosoft Windows [Uersion 6.3.96001]
VQuad™ Software SpeCIflcatlonS (c> 2013 Microsoft Corporation. ALl rights reserved.
:\Users\Poornima>cd C:\Program Files {(x86>\GL Communications Inc\UQuad
Tone Generation 200-4000Hz :\Progran Files (x86>\GL Communications Inc\UQuad>vquadcli 192.168.1.36

quad Remote Access {(client) v.6.12 Release

Quad IP Address: 192.168.1.36

Tone Detection 0-4000Hz G, A2 CORRECERGS ...

: Connecting...
[Deamon: Connected.
type ’h’ for help

ommands
xvuguad — Run Uguad.exe
evquad Exit Uguad
exit Exit program
Load Call Control Script Configuration [device ID] [script namel
Load Uguad Master Configuration [configuration namel
Start Stop Call Control Script [device ID] [start(@)/stop{l
Set Log File Option [ﬂll(‘l)/Eoent(B)/Exxnl )/Dlg1t(2)/RTD(3)/Ca11(4)/(5)Fax/Cllent(ﬁ)] [
Get Log File [A11¢— 1)/Euent(8)/E1xo:(1)/D1g1t(2)/RTD(3)/Ca11(4)/Fax(5)/Cl1ent(6)] [local f
— Start Event Saving [device ID] [Saving Optio
Saving Option: ﬂll(null)/RTDPDD(a)/PlnglessTnne(h)/CallStatus(c)/Dlglt,(d)/E)1nl(e)/CallEue
FileName C(h>
Stop Event Saving [device IDI
Get Event Saving [device ID]
Place Call [device ID]1 [called party addr
Answer Call [device ID]
d Disconnect Call [device ID]
offhook Set Off Hook [device ID]
onhook — Set On Hook [device ID]
flashhook — Send f h Hook [device ID] [Durationl]
d g — Detect Progm Ton evice ID]
rog — Stop Detecting Progr [deulce ID1
— Get UQuad St vice ID] [Status Optio
: Status Option: ﬂ11(nu11)/Ca118tatug(a)/TxafflcStatu,(b)/Scx1ptStatug(c)
atus — Get UQuad Health Status
: YQuad Return: BCHealth>,/2(Dual UTA Error)>/3(Firmware Error)
— Set Call ID [device ID] [Callldl
tdevicetype — Set device type [device ID] [device typel [device name optionall
: Device Type Option: DuFX0/DuBalanced/DuBluetooth/DuPTT/DuHandset/DuMobhile
tcalltype — Set call type [device ID]1 [call type textl [0 or T1
£ — Send Uoice File [device ID] [Filenamel [ALaw(@>/MuLaw(1>/Raw(2>1 [(1>continuous/{(@>not con|
f — Record Uoice File [device ID] [Filenamel [ALaw{(@>/MuLaw(1>/Raw(2>1 [record period{(seconds)
note: name format: Time+Callld<(@>/Time+GPS+Callld<1)>/Auto Incr+Callld<2>/Callld only<(3>
sruf — Send and Record Uoice File [device ID1] [Send Filenamel [device ID2] [Record Filenamel [le|

note: name format: Time+Callld(@)/Time+GPS+Callld(1>/Auto Incr+Callld<2>/Callld only(3>
[device ID]1 [dtmf<(B>/mf<1>]1 [dig
device ID]1 [1freql [lpurl [hfreql [hpurl [duration{ms) must>=680mns]
s [device ID1 [dtnf<{@>/mf{1>]

= GL VQuad(TM} Script Editor - o IEN
File Edit Help

Eﬂr E ﬂ% g @ @ CallControl ¢ Site Script ¢ Super Script

Script File Name: [C:\Program Files (86)5GL Communications Inc\WQuad\Profiles\VQuadT estS cripts\Bluetooth\Bluetooth_Bidirectional RTD.scp

Components: Script:
Call Control # | Script Item i
Dual UTA Device Operations 1 Z/Programmer. GL Communications
File Transfer/Delay 2 //Cieated September 2013
Traffic Generation/Detection 3 //GL Time Delay Measurement Testing for Bluetooth interface
Data Testing 4 ##This script makes calls between 2 mobile phones via bluetooth. Performs Time delay measurements like Threshold, RTD, OWD and SNR
Miscell 5  //Configure all initial parameters associated with YQuad
iscellaneous : ;
g 5 /#Continuous Run allows to run the script completely then repeat the sequence
Conditional 7 Continuous Run
Extemal Operations 8 /#**(3lobal variable is alias for far side device. Add remote feature if not on local computer.
Central Database Connection 9 /#Note: If far side is on remote YQuad System. Then you need to use "Connect to Remote side command under Network Establishment option present on the left top pz
Remote YQuad Operations 10 //Enter the IP address of remote YQuad system under this "Connect to remote side' command
11 //Nest under Set Globall Device you need to select the option Remote - YQuad on remote computer
12 SetGloball: Device ID=7+1;
13 /#/Load / Run &nswer call script
14 Stop Script: Device ID=Globall;
15  Load Script: Device ID=Globall:Path=C:\Program Files)\GL Communications Inc\WQuad\ProfilestUniversal_énswerCall. scp;
16 27Note: If user has Windws 7 64 bit system then he needs to provide the following path to load YQuad script from YQuad installation directory C:\Program Files (x86)4(

17 Continuous Run Marker

18 //Start the script on far end device to answer the call
19 Run Script: Device ID=Globall;

20 Af call drops prematurely, goto Break Point

21 Set EventWatch: Event=Call Dropped; Break=True;
22 Pause Timer: Interval=3;

23 //ldentifying which device in Dual UTA

24 Create Call IDs: Call IDs=BLUETOOTHRTDTEST:
25  Send CallID: Device ID=7; Direction=0utbound;

26  Send CallID: Device ID=Globall; Direction=Inbound;
27 //Place call from near end to far end e

GL Communications Inc.
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Buyer’s Guide

Item No Product Description

VQT010 VQuad™ Software (Stand Alone)

VQT014 AutoVQT™ (POLQA v2.4)

vQT014U Upgrade from VQT POLQA to AutovQT™

vQT251 Dual UTA HD Next generation Dual UTA with FXO Wideband support
VQT461 Dual UTA HD Smartphone ACC Cable

VQT252 Dual UTA HD — Bluetooth Option

VvQT280 VQuad™ Probe HD (with Dual UTA HD)

VQT013 VQuad™ with SIP (VolP) Call Control

VQT015 VQuad™ with T1 E1 Call Control

VQT040 VQT WebViewer™

Item No Related Software

VQT006 Voice Quality Testing (POLQA)

VQT002 Voice Quality Testing (PESQ only)

VBA032 Near Real-time Voice-band Analyzer

EMUO037 Echo Measurement Utility (EMU) Software

VQT600 VQuad™ NetTest Data Server Solution (Requires annual license renewal to remain functional)
VQT601 Mobile Device Controller (MDC) Software

VQT650 VAC (includes VAC Server and VAC companion software)
VQT022, VQuad™ Fax Emulation (2 / 8 ports)

VQT022a

VQT442 Mobile Audio Interface for Smartphones

vQT443 3-wire headset interface Adaptor for Smartphones
VQT273 VQuad™ Probe Watchdog Service

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

For more details, refer to Voice, Video, and Data Quality Test Solutions webpage.
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