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« Hardware Platforms — VQuad™ and vMobile™

* Voice Analysis Tool (VAT ™)

» Voice Quality Testing (VQT) - POLQA and PESQ

 AutoVQT™

« Testing Environments — Mobile Phones, Analog, Radios, VolP SIP

* Available Metrics

« WebViewer™ - Web Based Client for Voice and Data Quality Testing
« Data Testing

* Video Testing
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Hardware Platforms



Dual UTA HD Hardware Unit

mmunicatioi (Ts Dual UTA HD
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Back Panel
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VQuad™ Probe HD

Dual UTA HI

Back Panel

on/oft

mTOP™ Probe

Dual UTA HD

Front Panel

mTOP™ Probe
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VQuad™ mTOP™ Specifications

Front and Back Panel of VQuad™ mTOP™ 1 Front and Back Panel of VQuad™ mTOP™ 2

Front Panel

Front Panel
1

f PO Dusl UTAND @ o 1
"""" 1 o soe2 ' "e e e o [N soeEr o
PoweR = &5 s e Power

260066 Back Panel TS}

RESET

GPS connection on mTOP™ 1 daisy chains the GPS to multiple
MTOP™ systems

GPS Receiver
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Current GL Mobile Test Hardware Platforms

GL

Communications Inc.

vMobile™

Back Panel

Front Panel

VQuad™ Probe HD

Front Panel

Back Panel

FXO  Dual UTAHD

i : I

® (® |
® (® |

Front Panel

-

VQuad ™M mTOP™
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vMobile™ Hardware Unit

o Fully Automated 9 Or

e Mobile Phone and Mobile Radio Testing PTT

GL

Communications Inc.

e Both Bluetooth and Analog modes

o Drive and Walk Testing
ea Bluetooth

e Voice Quality Testing Control

e Delay Testing

e  Solution supports GL WebViewer™

e  Works with GL VQuad™, Voice Analysis Tool
(VAT ™) and Voice Quality Testing (VQT) solutions

e  GPS/WiFi Clock sync, High Precision Clock
Oscillator with 40 ms daily precision

vMobile™ vMobile™ Interfaces
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vMobile™ Configuration and Operation using
Console and Console App

e The vMobile™ Console can run
from any web-browser or using the 9 Or ‘
Console App from any Android/IOS
device

vMobile™ App

e Used to Monitor, Configure, and
Operate the individual vMobile™
units

Configuration and Operation through
Bluetooth connection

e VvMobile™ Console can be used to
create and edit vMobile™ scripts as
well as upgrade the vMobile™
software when available

e  Multiple vMobile™ units can be
controlled from a single Console or I

Console App Voice I
Files E

e Remotely Upgrade vMobile™ Scripts scripts. OPerational Commands
software and audio files )

. Lo o o o o o o o e e N B B ... . e e e e e

e vMobile™ Error logs can be I |
accessed from the Console or Request
Console App

vMobile™ Console
Application

oGaL
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£ vMobile Configuration

Console App

ﬁ Log Configuration

(£ Manage sc ripts

i= vMobile Status

GLIndia_Dev_Unit
V5p1-VM107-5G6 12
v5p1-160106-India2 1.2
v5p1-160105-India1

v5p1-VMPTT

“FDSPTeam

FDSPTeam

gimesh

gimesh

vMobile™ Control and Operation

vMobile™ Console

© 160073Dev1 ( MotoPhone1 )

© US107Test1 ( VELVET )

© US109Test1 (Q6 )

PTT On

§§ IN105Test1

© USPTTTest1 ( Not Yet Connected )

answercaliside1.vms

central3000txnxwbside1.vms

waiteventreceivetestside1.vms

side1rvms

“FDSPTeam

© 160073Dev2 ( motoPhone2 )
0 US107Test2 ( RobGalaxy )
© US109Test2 (Q6 )

NA

© USPTTTest2 ( Not Yet Connected )

Configuration and Operation

through Internet connection

vMobile™

Console APP
EN T

O GL Communications Inc.

UNAVAILABLE DEVICES
Select an Available vMobile to view REFRESH

GLIndia_Dev_Unit
Mode : Bluetooth

5 Side 1: Idle 5 Side 2 : Idle
wbtxrxside2.vms 912911302, 77.89264
v5p1-VM107-5G
answercallside2.vms 9 39.143362 , -77.215513 Mode : Bluetooth X
) Side 1: Idle Side 2 : Idle
answercall.vms Q 12.926155 , 77.601742
v5p1-160106-India2
NA 9 12926363 , 77.601412 Mode : Bluetooth
) Side 1: Idle 5 Side 2 : Idle

939.1434 , -77.215535
v5p1-160105-Indial

Q Mode : PTT B PTT Status : On
5 Side 1: Idle 5 Side 2 : Idle
v5p1-VMPTT
0 Mode : Bluetooth
5 Side 1: Idle 5 Side 2: Idle
fr
Internet

Configuration and Operation
through Bluetooth connection

VMobile™

o

4 _"5

®
o

vMobile™
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vMobile™ Status

2:28 ORVT4AN

= @ GL Communications Inc.

s * *
© GL Communications Inc.
O vMobile Status -
= vMobile Status UMAVAILABLE DEVICES
viobile Operation
i i i REFRESH
£ vMobile uratio
0 GLlIndia_Dev_Unit =DSPTeam © 160073Dev1 ( MotoPhone1 ) answercallside1.vims © 160073Dev2 ( motoPhone2 ) wbixrxside2 vms ¢ 12.911302, 77.89264 GLIndia_Dev_Unit
- - Mode : Bluetooth
0 vsp1-vM107-5G 12 “gimesh @ Us107Test1 ( VELVET ) central3000txnxwbside1.vms @ US107Test2 ( RobGalaxy ) answercallside2.vms 939.143362 , -77.215513 M . .
(5 side 1 : Idle 3 side 2 : Idle
0 v5p1-160106-India2 1.2 =DSPTeam 0 US109Test1 ( Q6 ) waiteventreceivetestside1.vms ) US109Test2 ( Q6 ) answercall vims ¢ 12.926155 , 77.601742
v5p1-VM107-
0 v5p1-160105-Indiat “FDSPTeam f§ IN105Test1 PTT On side1rvms NA NA 9 12.926363 , 77.601412 5D 07-5G
Mode : Bluetooth
0 vsp1-VMPTT “gimesh @) USPTTTest1 ( Not Yet Connected ) ) USPTTTest2 ( Not Yet Connected ) 939.1434 , -77.215535 (5 Side 1: Idle () Side 2 : Idle
) N ’ v5p1-160106-India2
= 0 0 9 Mode : Bluetooth
(5 Side 1 : Idle 5 Side 2: Idle
s O us1 v : 0 v v 1
o 9 0 - : v5p1-160105-Indial
Mode : PTT B PTT Status : On
(5 side 1 : Idle 2 Side 2: Idle
Console Status
v5p1-VMPTT
Mode : Bluetooth
[5)Side 1 : Idle (3)Side 2 : Idle
A B 3 t 0®
< o] |

Console App Status

£ »

- 4
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vMobile™ Configuration, Status and Operation via Bluetooth

e Console App can be used to configure, get the status
and operate vMobile™ via Bluetooth easily

e This feature helps the user to operate, configure, or view
status during slow internet/no internet areas

oGaL

Communications

Configuration,
Status and
Operation

NG
- yMobi
eubickiau 0nit

vMobile™

e
q9_P
A4

Console App on vMobile™
Smartphone
(Android/iOS)
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Communications

VQuad™ GUI with Script Editor

&

L H% s HEE QAR

File View Functions Setup Window Help

Configure Start/Stop

Setup Devices |

B

Termninal:

H-& ReallineFx01

&3 ReallineF+02

=-£J RealBT1MotoPhane1)
@ Auto Config:
Script: Derma_geriptsiDer
\@ﬁ Device Settings
RealE T2(matoPhone2)
®2 DataTesting]

O Ual

T PTTsidet

=Ty PTTside2

< >

Call Auto YollRx] Script

et bt sco nowbs

Fieset
WwWRAP THOR Al (5.0.2 build 932)
Copyright () 2003-2013 Bluegiga Technalogies Inc

READY.
AT comrmand |
Device Mame: | £ RealBT1 |
Scripts T Global Device T Start Variables Events:
Clear All Variables
‘Wait Event: Event=Connect Indication;Interval=30, - Clear Preset Variabl
iIChecking for a connection TxRxSync Done
If: Connect Indication Received; TxRxSync Done
Pause Timer: Interval=4; TxRxSync Done
IModify iterations to change number of bidirectional tr; Clear Preset Variabl
Clear Event Watch: Event=Call Connected; TxRxSync Done
Do: lterations=2; TxRxSync Done
NIFem: transmit far-side to local TxRxSync Done
TwRx File Sync: RxFile1=C:\WQT_Degradedi0ifern
TwRx File Sync: Deviceld2=Global1, TxFile2=C\WQT v
@ LClear ariables Start [ Graceful Stop W A

C:\Program Files [#86]%GL Communications [neiHuad'Profiles\Demao_scriptshDemo\BT_| Bldlrectlo
Ready

1] ldle | Stopped |Stopped

2] idle | Stopped |Stopped

3 Ide | Stopped |Stopped =

4] ldle | Stopped |5topped

Events T Error Events

8] ldle | Stopped | Maone

Ti p | Device Name | Events

E] Idle | Stopped | Mane

7|Connected | Stopped |Stopped

& |Connected | Stopped | Mone

al idle [ OMaA [Stopped

o) Idle A |Stopped

09/15/202312:3442 PM  ReallineFx<02 Stop All Traffic
09/415/202312:3442 PM  ReallineF+<02 TxRxSync Done
09415/202312:34:42 P ReallineF<02 StopTxFAxSunc - Local; Devicel=2

09/415/202312:34:47 PM CentralDB:Request; ID=16 Command=C:4\Prog
0941542023 12:35:22 PM WAL Socket Eror: Connection timed out.
09/415/2023 12:35:22 Phd WL Server Disconnected

[
1 Idle | N |5topped
2 idle | ONAA |Stopped
CentralDB Connected

Clear Events | Show | a0 +| | Capture Events

= 6L vQuad(TM) Script Editor
File Edit Help

Dﬂ— n clrlc, E H @ * CallContral " SiteSeript ¢ Super Script

Script File Name: [C:\Program Files [x86]5GL Communications IncWQuad'\Profiles\Dema_scriptshDemo‘BT_Bidirectional_FileT«Rx_POLOA.scp

Components: Script:
Call Control it | Script [tem
Diual UTA Device Operations 13 SetGloball: Device |D=7+1;
Yoice Ta/Rx & Delay 14 Continuous Run Marker
Traffic Generation/D etection 15 Afload/ Run dnswer call script
F0 Device 16 Stop Script: Device ID=Globall;
Mobile/Blustanth Device 17 Load Script: Device |ID=7+1 :Path=C:\Program Files\GL Communications Inc'WQuad\Profilesi nivers
X 18 A#==hote: I user has Windws 7 B4 bit system then he needs to provide the following path to load ¥q
Analysis 19 //Start the script on far end device to answer the call
Diata Testing 20 Run Script: Device ID=Globall;
Mise / Reports 21 /fcall diops prematurally, goto Break Paint
Conditional 22 SetEwventWwatch: Event=Call Dropped; Break=True;
E stemal Dperations 23 Pause Timer: Interval=3;
- 24 //ldentifwing which device in Dual UTA&
E:;“tﬁ:;ft:;;s%:::;;ﬁm 25 Create Call IDs: Call IDs=NBPOLOATES Tindia:
26 Send CallID: Device |D=7; Dirsction=0uthound;
27 Send CallID: Device ID=Global ; Direction=lnbound;
28 //Place call to other side
29 /F Note, modify the Place Call number as desired
30 Place Calt TEL=5551212;Device ID=7;
I Wait Event: Event=Connect Indication Interval=30;
32 //Checking for & connection
33 If Connect Indication Received:
34 Pause Timer: Interval=4;
i) #/Modify iterations to change number of bidirectional transfers.
36 Clear Event Watch: Event=Call Connected;
7 Do Iterations=2;
38 #fFem1: tansmit far-side to local
39 Tu/Rx File Sync: ReFile1=C:AWOT_Degraded\0hfem1PaolgaB. pom;Devicel d2=Globall FileOp!
40 Tu/Rx File Sync: Deviceld2=Globall ;T«File2=C: WA T_ReferenceiQuad_Auto\POLOAME\fe
4 Pauze Timer: Interval=15;
42 Atmalel: transmit local to far-end
43 Tu/Rx File Sync: Deviceld2=Globall :R=File2=C:"WQT_Degraded'04male1PolgaNB. pcm:FileOp
44 TR« File Sync: TuFile1=C:AAT_Reference’Vluad_AutahPOLOANB male1POLOA pemDe
45 Pause Timer: Interval=15;
46 Loap
47 #/This pause interval iz for pasue between bidirectional ransfers, modify as necessary
43 Pause Timer: Interval=3;
43 Ele
50 #¢Call tailed, send error
51 /fvou can search the WebViewer database to determing number of failed callz based on this emor
B2 Clear Event ' atch: Event=Cal Dropped;
53 Send Comment; Text=Emror: PlaceCall Failed;
54 Endlf
B5  //This breakpoint is involed if at anytime the connection between the far-side and near-side is lost
56 Break Paint
57 If Call Dropped:
58 //Call Dropped, send Emor L
B9 £#¥ou can search the WebYiewer database to determine number of dropped callz based on thiz e
ED Send Comment: Texst=Erar: Call Dropped: i
E1  Endlf
B2 Clear Event'Watch: Event=Call Dropped: I
B3 Disconnect CallDevice |D=Globall;
B4 Pause Timer: Interval=2;
ES  Digconnect CallDevice [D=7;
EE  Stop Script: Device ID=Globall;
E7  Pause Timer: Interval=5:
B3 A/This pause interval is for inter-call, modify az necessany
B3 Pause Timer: Interval=10;
70 d
71

13



Voice Analysis Tool (VAT™)



Voice Analysis Tool (VAT™)

e GL VAT™ supports analyzing any Raw
PCM voice file including NB, WB, and
SWB. Audio files can be generated from
any application including GL VQuad™ and
vMobile™ Recorded PCM Files from

i i : any Devices/Applications
e Fully automated operation with log file y Devices/Applicati

containing results and stored in the GL

Central Database which can be accessed vMobile™ ww
easily using the GL WebViewer™ —= :
e VAT™ CLI (Command Line Interface) VAT™
supports remote operation Application
e Audio analysis includes, Round Trip and
One Way Delay, Dropout Audio analysis, Captured Voice File
Double-Talk, Power Level and Frequency (sent from any
Analysis, Speech Activity, Active Speech source)
Level and Noise Level, and DC Offset Var Analysis
M RTD/OWD Correlation
e Supports VQT analysis when coupled with A::?;:::;‘"Z:’
the GL VQT software VAT™ Results Double Talk (ZYW, 4-w)
) _ Audio Dropout
e  Supports multiple analytical tests per Speech To Text
individual voice file

oaL
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VAT™ QOperations

Bluetooth, 3G, 4G,
VoLTE, 5G, VoWiFi

Bluetooth, 3G, 4G,

Bluetooth, 3G, 4G, VOLTE, 5G, VOWiFi  pyopile Phones
VOLTE, 5G, VoWiFi | | A ,l‘
Mobile Phones 4 o ~ T ke
U . | Analog PTT
. £ 7 E Military Radios
4-Wire R c ﬁ | P J! 4-Wire Analog
Analog PTT | ‘ C nalog ~ > Balanced 1/0
Military Radios S y _ 3 HATS (Head and Torso)
o @
. — | -
g 4-Wire Analog gv S AT/ vMobile™ VolIP
Balanced 1/0 T, .. ~ o
/ . .. VMobile™ Scripting VQuad™ Scripting PSTN/TDM -
HATS vMobile - 2-Wire FXO/FXS J 6
(Head and Torso) 1 Analog & Digital

Phones

Voice Files

Results Voice Files I Results

............ Next Generation
Central Location

,,-/

WebViewer™

oaL 16
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Voice Quality Testing (VQT)
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Centralized Voice Quality Testing

VolP
Wireless " Analog, TDM
v (Bluetooth®, Wi-fi,
' 3G,4G,LTE 5G),PTT  (2-Wire, 4-Wire)

\

Supports NB, WB, SWB

vMobile™

POLQA (v2.4)

Voice Files Voice Files

Uemasdl

AutovQTr™

Central Location —
Databay

— '{7

POLQA, PESQ LQ/LQO/WB

MQS, litter, Clipping, Speech and Noise Levels
Data Testing - Wired and Wireless Networks
Call Events - Progress & Failures

Fax Events - Encoding, Resolution, ECM

Delay Measurements — RTD, OWD

E-Model, SNR, Signal Level

Echo Measurements - ERL, Delay

QoS, Timeouts, Retransmissions
Google Mapping and Indoor Tracking System 7

WebViewer™

18



« Automatically analyze the degraded files using
GL VQT Software

* Detailed results including Jitter (min / max /
avg), Clipping (front/back/all), Latency, and

Noise / Signal Measurements (activity / peak)

* VQT uses the File Monitor to perform
automated measurements on remote locations
VQT Solutions

oGaL

Communications

Auto Measurement

Degraded
Files

10/100
Degraded Directory
(Network Drive)

VQT Software w/ Auto
Measurement enabled

Results

MS Access /
Oracle
Control, Analysis,
Data Retrieval

SmartPhone

WebViewer™

WebViewer™

WeiewerTM

— e e

CENTRAL SYSTEM

TR
WebViewer™

19
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Voice Quality Test Software

'}r_if GL Communications Inc Voice Cuality Test - PAMS (ITU P.200), PSQM/PSCM+ (ITU P.861), PESC (ITU P.262), POLQ...

File  View ACU

ITS Help

GL | - {l} ‘ ' | e o | ISpeer.:h Quality Measurements ;I PESO MomallPEE2.11 ON
Metrics [Scores  w | | © PAMS © psgM € PESQ & POLQAVZ  Connected Metrics | Max | Min | &y A
POLOAVS 257 POLQAV 45 104 2.
EMODEL 57.54 P.863 : 2.97 EMODEL 100  10.38 58
PESQ M/A PESQ N/A O N/A NS
PESQLOD  N/A y PESQLQO N/A  NfA N/
PESQ WE /A 5 PESQWB N/&  N/A N/
PESQ IE M/A 2 PESQIE  MN/A  N/A N/
o
PAMS LE N/A PAMSLE N/A  N/A N/
PAMS LQ N/A | | PAMSLG N/A NJA Nf
a1 a0 a0 a0 1o 120 130
D-:nu MAe MA i PSOMM... MNfA MfA Nf v
< »
"Rahng Fair 3 —Rating Count
B
é” Excellent 300
’—User i} —‘male . Good 1178
—_— e | | Far 2946
Speech Level Gain (dB) a0 18 20 an &0 7a a0 1o 1A 120 Poar 5
Di d 4]
Deg. File = C:WGQT_Degraded\s\fem 1Polga_20240207143416_N12955'48" cJi Isregan
Moise Level Gain (dB) =R L2 el e L - 1 E:D
’7 12.54 Ref. File = C:\WQT_Reference\WQuad_aAuto\POLQAMNE fem 1POLQA. pcm c:]:)) — -
iMeasurement Resultsi T Manual Measurement T Analysis T Rating Criteria
vQT Timestamp | PoLgavz | EmModel | PESQ [PEsa La [ PEso Lgo [ PEso we [ PAaMS L
2024/02/07 2:30:00 PM 4.5 100 N/ A N/A N/A N/A N/A
2024/02,/07 2:30:19 PM  3.54 68.72 N/A N/A N/A M/A N/A
2024/02,/07 2:30:38 PM 4,44 34.67 N/ A N/A N/A N/A N/A
2024/02,/07 2:30:58 PM  2.96 57.3 N/A N/A N/A M/A N/A
2024/02,/07 2:31:16 PM 4.5 100 N/ A N/A N/A N/A N/A
2024/02,/07 2:31:35 PM  3.44 66.77 N/A N/A N/A N/A N/A
2024/02,/07 2:32:55 PM  4.44 94.77 N/ A N/ A N/ A N/A N/ A
2024/02,/07 2:33:14 PM  2.91 56.27 N/A N/A N/A N/A N/A
2024/02/07 2:33:32 PM 4.5 100 N/ A N/ A N/ A N/A N/ A
2024/02,/07 2:323:52 PM 3.49 67.81 N/A N/A N/A N/A N/A
2024/02,/07 2:34:11 PM  4.48 98.26 N/ A N/ A N/ A N/A M/A
2024/02,/07 2:34:30 PM  2.97 57.54 N/A N/A N/A N/A N/A -
< b3

[~ Capture Events to File I

graphical: on

| degraded: raw

|reference: raw

|Excellent: 300 Good: 1178 Fair: 2946 Poor: 5

| Total Measurements: 4430

20
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VQT Highlights

Supports ITU Standards (POLQA, PESQ LQ/ LQO / WB)
Supports NB, WB and SWB codecs

Auto-Measurement Capabilities

Detailed Results / Statistics

Criteria Rating System

Remote Access Capabilities

Delay Measurement

Jitter (Min, Max, Average per Utterance)

Clipping (front, back, all)

Noise/Signal Levels (Activity, Peak, etc.)

21



AutoVQT™
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AutoVQT™ Operations

B -~ Vol
Wireless " Analog, TDM
'~ (Bluetooth®, Wi-fi, S
~ 3G,4G,LTE,5G),PTT  (2-Wire, 4-Wire)
.~ SupportsNB, WB,SWB .
GPS 4/
@ ya GPS
Send Voice
: /-WWWW """" s e 4
vMobile™ VQUad=POBEHDTY _ _ _ _ - - - - - - - — - VQuad™ Probe HD
- Record Voice vMobile™

—

Recorded PCM Files )
‘ from any other —
" M # '“ Devices/Appll’caﬂy P oot

Reference N Recorded
Voice Files ol Voice Files

AutovQT ™
Application

Application Running PC v.
POLQA MOS - -
E-Model T
R-Factor
Signal Level
Noise Level Locally Saved
Delay Results
Jitter

Results Sent to
WebViewer™

WebViewer™

23



AutoVQT™ Analysis Time

. The following table summarizes the average time taken to analyze PCM files when they are provided at

the same time using Windows® 11 Pro 64-bit operating system, equipped with a 12th generation Intel®

Core™ j9-12900K processor at 3.20 GHz and on 32 GB of RAM

PCM Type

Approximate Time
Required to
Process 1000 PCM Files
Simultaneously (Min : Sec)

Approximate Time
Required to
Process 1 PCM File (Sec)

Narrowband (NB) 02:01 0.12
Wideband (WB) 02:13 0.13
Super wideband (SWB) 02:26 0.14
. On average, when the application is required to analyze multiple PCM files with different sampling

rates (300 NB, 300 WB, and 400 SWB files), the total time taken to analyze all the 1000 PCM files

at the same time is approximately 02 minutes and 31 seconds

—
OaL
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Testing Environments



Wireless Phone Network

« Connectivity - Bluetooth® NB & WB, PTT, GPS, Wired Headset Smartphone ACC, 4-wire Balanced I/O Interfaces on Dual UTA HD and

vMobile™
+ Devices — Military/Mobile Radios, 5G/4G/3G/WiFi Smartphones (all Mobile phones), Bluetooth® Headsets/Car Kits, Mobile devices with
Smartphone ACC
- GPS
o <&
C || c‘-i““" @7% Automated Call Control
&]@7
(Bluetooth)

Video Conference Testing

Android, Windows, or Linux Devices

Smarthone

Smartphone
ACC cable

Wireless

Broadbarl —— | WiFi/3G/4G/
: | LTE/ Ethernet

Automated Call Control
(Wired) for VQuad™ and
vMobile™ —

vMobile™

Communications
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Analog Network (2-wire FXO and 4-wire)

« Connectivity — 2-Wire FXO, 4-Wire Balanced 1/O, HSET Interfaces on Dual UTA HD

« Devices — Analog Phones, Next Generation Gateways, PBX, ATAs over PSTN network

w

Supports NB, WB

GPS

lelele

VQuad™ with Dual UTA HD

o

Adapter _
(2-Wire FXO) IP /

Gateway { “ |
(2-Wire FX0) , f&a

HATS (Head and
Torso)

Handset Phone (VolP) |

{ L

oGaL

Communications

Balanced 1/0
Handset Phone )
(Analog) = PSTN /
Handset Phone ’ \—/
(Digital) d O
Handsets Wireless ,.
(Wireless) -l 1 4
Smartphones
—

Radio with PTT

27



Mobile Radios (PTT)

* The vMobile™ and Dual UTA HD provides a contact-closure control to support the push-to-talk (PTT) function of a mobile radio
* Software (VQuad™/vMobile ™) Script:

» Enable PTT

» Pause for User-Defined Period

» Send Audio (VQT Reference) File
» Pause for User-Defined Period

> Disable PTT

Supports NB, WB
PTT Control Plus
Audio IN/OUT

vMobile™

e

Dt [UTAHD

Mobile Radios

PTT Control Plus
Audio IN/OUT

VQuad™ Probe HD

oGaL

Communications
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VolP (SIP) Interface, Digital VolP Phones, VolP Softphones

Connectivity — Internal SIP cores within VQuad™ (SIP Signaling - Does not require Dual UTA HD), 4-wire Balanced 1/0O, HSET
Interfaces on Dual UTA HD
Devices — VoIP Phones, Soft Phone, HATS

I

VolP ’ RTP

PCMU, PCMA, G726_40, G726_32,
G726_24, G726_16, GSM, G729, &

HATS
(Head and Torso) Wideband (HD Audio) Codecs

oGaL
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Smart Phones

Phone

Handset

=y

4

IP Phone

Smart Phones

Radio with PTT

OGL

Communications

Interactive Voice Response (IVR) Systems

IVR USERS

Supports NB, WB

WiFi /3G /4G / LTE/5G

SIDE 2

Menu

(DTMF digits)

Supports NB, WB Announcements

< ______________________
(Voice Prompts)

S\NB\
A_-\N“e \NB;

Voice Mail

T1E1, Analog,

Digital, IP, Wirele

30



Available Metrics



Delay Measurements

OWD - End points at same Location RTD - End points at same Location

ONE-WAY DELAY (OWD)

- End Points at same location

AUDIO NETWORK

Round Trip DELAY (RTD)( AUDIO NETWORK
UNDER TEST

- End Points at same location UNDER TEST

SIDE 2 PROCEDURE:
1. Star'1 Tlmgr. At exact time of Side 1 SIDE 1 PROCEDURE:

1% hudic 1. Tx Audio: Send Audio through
2. Rx Audio (detect) and Stop Timer IR LMCI0ERRNG AUdIo thioud

AR network
%5 Racors: Ao infe FOM fle 2. Rx Audio (detect) and Stop Timer

3. Records Audio into PCM file

SIDE 1 PROCEDURE:
1. Tx Audio: Send Audio through
network

SIDE 2 PROCEDURE:
1. Mirror the Side2 port at exact time of Side1,
so that Audio will be reflected to Side1

VAT™

VAT™ 4. Generate Reports for RTD Delay

3. Generates Report for OWD Delay

vMobile™ VQuad™
vMobile™ VQuad™

oGL

Communications

32



One Way Delay (OWD)

End points at two separate locations

- " GPS Satellite ~ .

GPS Receiver -

XTVDos=S-Ho =2

AUDIO NETWORK
UNDER TEST

Z_

vMobile™ Dual UTAHD
|

vMobile™ Dual UTAHD

J/ y

|
|
ONE-WAY delay (OWD) !

1. Start Timer
1. Tx AUDIO L .
At pre-determined time (12:00:00.000) At pre-determined time (12:00:00.000)

Send pulse through network 2. Rx (detect) pulse and Stop Timer

— GL Report delay (12:00:00.000 delay)

Communications



vMobile™

.

GPS Receiver

oGaL

Communications

Round Trip Delay Functionality

RTD on two systems (geographically separated)

amMm-—-H2Z—

amMm-dZ2—

—— == P

Round Trip
Delay (RTD)

vMobile™ Dual UTA HD

J

Round Trip Delay (RTD)

)

34



Automated Voice Quality Testing

(Bluetooth®, WiFi, .
3G, 4G, LTE), - =

PTT

Record Voice

Bluetooth®, WiFi, Send Voice

........ 3G, 4G, LTE),

PTT

Military Radios Military Radios

Balanced 1/O Balanced 1/O

HATS (Head and Torso) HATS (Head and Torso)

SIP/RTP SIP/RTP

S

Place Call: TEL=5551212; Analog & Digital Phones

Do: lterations=1: Pause Timer: Interval=4;

Tx/Rx File Sync: Answer Call

A . Pause Timer: Interval=360;
TxFile1=C:fem1POLQAa. ;
TXX,FI{)E: File 8321: QAa.pem; Disconnect Call:Device ID=7?;

RxFile 1=C:\estPolga.pcm; Disconnect Call

OGL

Communications
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Voice Band Analysis

) Tx/Rx Tx/Rx £,
Voice Calls - : Voiwy

Recorded
Voice Files

«  Monitor voice band traffic

« Active Speech Level

« Noise Level

« Power & Frequency

vMobile™ Dual UTAHD 1«

« Audio Dropout analysis

. RMS Factor

« DC Level ) Y
S Control, Analysis, i
Data Retrieval 4
GL Central QoS System
WebViewer ™ +  Speech Level Analysis

. Line Echo Analysis

. Traffic Classification

"Cj’ G l . FaxScan™ Analysis

Communications . Tone Decoder 36



Echo Measurements

Echo Identification Acoustic Echo Canceller Testing

NETWORK

Device
Under Test

Measure / ID
Echo's (Levels,
Delays, etc.)

Measure / ID [
Echo's (Levels, |
Delays, etc.) :

OGL

Communications
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Automated FAX Testing

« Sending and receiving 4 independent and simultaneous T.30 faxes (selectable up to V.34)
« Configurable Tx Rx fax rate from 2400 bps up to 33600 bps (V.34 fully supported)

« Fax Testing using the Dual UTA HD 2-wire FXO or 4-wire analog interfaces

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

« Ability to auto save fax (both East and West directions) to PCM file for enhanced analysis using GL Insight™ and GL Fax Demodulator/Decoder

T.38
Gateway
P I T.38
PSTN /TDM
/ 2-Wire FXO | Supports NB, WB
- GPS

4-Wire Handset

2-Wire FXO e T
y T.38

Dual UTA HD
J 4-Wire Balanced .
VQuad™ Fax Emulation

—
Fax Results —

oGaL

Communications

1

Central Database

WebViewer™

38



Smartphone
A N

KvMobile“" VQuad™ Probe HD/

Results

¥ L —

WebViewer ™ Central Database System

oaL

Communications

—

End-to-End SMS Testing

GSM Call

NetTest

Script based control

Wireless
&
Wired

IP
Network

Email, TCP, UDP

\

GSM Call

wired Ethernet, WiFi, or

Smartpl‘Ee
(GL's NetTestApp)

3

L.

PC based Netlest

(
Qven Broadband card

)




WebViewer™
(Web Based Client for Voice and Data Quality Testing)



©GL

Communications

Smart Phones/Tablets/PCs
w/ VAC Agent

\C2)

GL WebViewer™
a

Mobile

Voice T

Central System
- Database and Analytical Tools
(vaT and VAT™)

- - - - - -

GLl's WebViewer™
\ (Web Browser) 7

- — —

41



GL WebViewer™ Records

» Accessible rem0t6‘|y via {E‘} GL Webviewer vosinsiu = ¢4 =il

Note : For the best experience, press Ctrl + F5 after installation / new version updates to refresh the screen.

any browser-based
Call Events Status & Statistics v Load Filters: RS o  Live updses: [N or

clients

VQT-POLOA Results betwesn 08/16/2023 05:21:17 and 02/16/2024 05:21:17 (Last & Months)
° Database (MySQL or Date & Time 10 Mmutre I Bour 12 Houre 24 Hooor Todey Yemerday 7Dayx i Month 6 Mot

Oracle) stores the real- Timestamp Type yOusd | vifosis Timsstsmp ~

time and historic data R o d | L
Actions v Records Per Page: | 200 »

Longitsde Degraded Rating POLQA W3 POLQA  EModsl  Spesch  Noise  Active  Active  Mean SNR - Ref  SNR -
Filshame MOs MOS  (R-factor)  Lewvel Level  Speech  Speech  Noise (dB)  Deg (0B)
Gain (dB) Level -  Level -  Level -
Ref (dBm) Deg Ref (dBm)
aBm)

02/16/202:02/16/20245LRebFaxy QTTestRobFX 02 M3gope 37" 39,14 -77.22  FamlPOLQEExcellent 4,11 82,22 -14,83 127 -24.28  -39.11 6279 7648 3B.51 37.37 57 -
3:18:38 |05:15:41 WoF7e12's7"
02/16/202:02/16/20245LRobFaxV QTTastRebFEOL M3g9o0e 37" 39,14 -77.22  famlPOLQAExcellent 4,29 B8.13 -12,38 |-12.67 [-24.28 [-36.B6 62,79 [-75.46 |3B.51 38.8 37
05:18:25 |05:115:41 WoF7e12'37"
02/16/202:02/16/20245LRobFaxy QTTastRebFX02 M3g9o0e 37" 39,14 -77.22  famlPOLQSExcellent 4,18 4.4 -14,85 -13.42 |-24.28 39,13 -B2.7%  -76.21 3B.51 37.08 37
3:18:10 |05:15:41 WoF7e12'37"
02/16/202:02/16/20245LRebFaxy QTTestRobFX 0L M3gope 37" 39,14 -77.22  FamlPOLQEExcellent 4,21 85,43 -12.58  -12.67  |-24.28  |-36.886  -B2.7%  -75.45 3851 38.6 57
13:17:57 |05:15:41 WoF7e12's7"
02/16/202:02/16/ 20245 RobFaxi §TTestRobF 02 MI5e08'37" 39,14 -77.22  femiPOLGEExcellant 4,33 89.77 -14,84 -13.55 |-24.28 |-39.12 -62.7% -76.34 38.51 37.22 57
3:14:43 05:11:53 WOFTe12'56"
02/16/202:02/16/2024GL RobFaxW §TTestRabFXO1 M39008'36" 25,14 ~77.22  FemiPOLQEExcellent 4,42 093,98 -12.5%9  -12.3 -24,28 -36.87 -62.7% -75.08 [3B.51 38.21 57
3:14:32 05:11:53 WOF7012'56"
02/16/202:02/16/20245LRobFaxV §TTastRebFHO2 M39o08'38" 25,14 -77.22  fem1POLGAExcellent 4,18 83.88 -14,85 |-13.3% |-24.28 |-39.12 -62.7% |-76.17 [3B.51 37.04 57
05:14116 05:11:53 W077012'56"
02/16/202:02/16/20245LRobFaxV JTTastRebFX 0L M3g9o0e 37" 39,14 -77.22  famlPOLQSExcellent 4,24 B86.28 -12.38  -12.42 |-24.28 |-36.88  -B2.7%  -73.21 3851 38.23 37
3:14:04 05:11:32 WoF7e12'368"
02/16/202:02/16/20245LRebFaxy QTTestRobFX 02 M3gope 37" 39,14 -77.22  FamlPOLQEExcellent 4,32 89,68 -14,83  -14.01  |-24.28  |-39.11  -B2.7%  -76.EB 38.51 37.69 57
3:10:57 |05:08:06 WoF7e12's7"
02/16/202:02/16/20245LRebFaxy QTTestRobFX 01 MN3goos 37" 39,14 -77.22  FamiPOLGQEExcellent 4,23 86.07 -12.5%  -12.7%  |-24.28  |-36.87 -B62.7% -75.53  38.51 38.71 57
3:10:44 05:08:06 WOF7e12'57"
02/16/202:02/16/ 202465 RobFaxW §TTestRabFX02 M39o08'37" 25,14 ~77.22 femiPOLQEGood 3.76 73.4% -14,82  -13.9%  -24.23  |-39.1 -62.7%9 [-76.78 |3B.51 37.68 57
3:10:28 |05:08:06 WOF7012'57"
02/16/202:02/16/20245LRobFaxV §TTastRebFHO1L MI9o08'37" 25,14 -77.22  fem1POLGAExcellent 4,29 B87.96 -12.61  -12.93 |-24.28 |-36.8% -62.7% -75.73 [3B.51 38.84 57
03:10:16 |05:08:06 WoF7o12'57"
02/16/202:02/16/20245LRobFaxy QTTastRebFX02 M3g9o0e 37" 39,14 -77.22  famlPOLQSExcellent 4,31 89,02 -14.84 1344 24,28 39,12 279 -76.24 0 3851 37.12 37
3:07:10 |05:04:09 WoF7e12'37"

42
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Network Status and Remote Access

» Displays status of all the VQuad™ probes (along with script running status), vMobile™, MDC, VQT, and File Monitor application status

 The VQuad™ and vMobile™ connected to the WebViewer™ can be accessed or controlled remotely through the web interface

« Various options are available to operate and control the systems remotely such as Load desired scripts along with script parameters, Start/Stop the

scripts, and make configuration changes to the VQuad ™ systems

ﬂ vMobile MDC (NetTest) var

@& - Node Connected o - Node Connected and Running Scripts 0 - Node Disconnected @) - Node Out of service

PC Name Version | VQuad Name |Latitude de Lot
Count
77.6 7

V10.8
A Do peesse

File Monitor

AUTO GET LOCAL IP

Raga 12.93 Fixed Firmware version: 6/23/21 v72 Serial number: 157412 HV2

USE THIS AS LOCAL 1P

v QROBTOWER V10.7.7 |RBICHOFFTESTPC |39.14 -77.22 6 - : Fixed Firmware version: 6/23/21 v72 Serial number: 157214 HV2

VQuad Device Script Running Status

Device . . call Call Global Device & Start Start/Stop Script .
N Script N A
Type [MEREBLLTTE ST Status Type Variables Script Status B
=

@ Stop

DuFxo RobFX01 TestSchedulel CONNECTED

B3 -
DuFxo RobFX02 VQuad Fax Emulation_FXOAnswerCall CONNECTED 0 =z
NetTest PCNetTest VQuad Fax Emulation_FXOAnswerCall @ =
NetTest :c[)e?eﬂest‘ UserEventTest_Control @ =
NetTest  VQNetTest-5 PCNetTest (%) =
NetTest  MDNetTest-GS VACTestl @ =

~ O cun-07 V10.7.4 |GLIN-07 2 AR — Fixed Firmware version: 11/28/16 v20 Serial number: 156648 HV1

6/26/2023 7:43:46 AM

6/26/2023 7:43:46 AM

4/4/2023 3:45:12 PM

IP Address Central IP Addresses Dual UTA Last Active -

OFF

OFF

use BT Name m
OFF OFF B

OFF Z g

OFF g

oGL

Communications
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CLOSE

Filters

Modify filters

Select Filter ‘ VQT_PD Lm X ‘

Select Map Region

Select dates Range

03/13/2023 01:00:00 03/15/2023 01:00:00

[ | omit Failed calls

[ | Auto set to browser Timezone

Results List Operators Criteria
VQuad Call 1D n Starts with v Input Sawve Criteria
Saved criteria MNote: Click on any row in the below table to Edit
Audio/Delay WD (ms) In range of 0 400
VOT POLQA Active Speech Ratio - Deg (%) Greater than or equals 50 --
VQT POLQA Active Speech Ratio - Ref (%) Equals 57 --
VQT POLQA POLQA MOS Greater than or equals 4 --
VQT POLQA Active Speech Level - Ref (dBm) Equals -24.28 --
VQT POLQA POLQA OWD (ms) Greater than or equals 500 --
VQT POLCA Jitter Ave (ms) Less than or equals 2 --
ViQuad DevicelD Contains FxO1
ViQuad Call ID Contains FXOPOLQATest

Updated successfully

Call Direction (Inbound / Outbound)

Both

AND
AND
AND
AND
AND
AND
AND
OR

OR

g o 8 o e 8 a a o

oGaL

Communications
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Report Generation

The user can save the search results to a local PC in *.xlIs / *.csv / *.pdf formats. Custom reports are generated using Datalmport for Events and
Statistics, which can be saved to text or Excel output files via WebViewer™

* Google Maps plotting of various test results (VQT, VBA, VAC, EMU, NetTest, FAX, Call Control)

« Console View - customizing the threshold values for the test result parameters to populate the consolidated Average, Min, Max results in tabular
format and plot corresponding graphics statistics

Refresh & admin / Help

(E‘) GL Webviewer vosimiin
MNaobe : For the best experience, préess Citrl + F5 after installation / new version updates to refresh the scresn.

Load Filters: EEE-dgli= Ml OFF EIE{NEIEE.‘E OFF

Custom Reports between 02/09/2024 06:03:26 and 02/16/2024 06:03:26 (Lost 7 Da
Call Process Graphics

Date & Time bl 10 Minuees 1 Hour 12 Howrs 24 Howrs Today Fe b Months
Timestamp Type VQuad / vMobide Timestamp ™ Analysis Graphics
Event ID Filter  Contains | | @
Custom Reports

Apply
Actions ¥ Google Maps
Method of Filtering {i:. Aggregate Based Results |:_:| Timestamp Bazer TS Viewer Fesuits
Select Reports

Records Per Page - -

GLRobFaxVQTTest 100% 100% 2441 2437 99.85% -13.69 24410

oGL
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Call Events and Scheduling the Reports

Speech Level Gain

‘Call Failed

Fax Success

2
8
®
£
E
3
H

Connected Calls

Completed Calls

VQuad Call ID

2336

-13.79

424

66.99%

1365

1965

99.87%

100%

GLRobFaxvVQTTest

0oi0

Connecled Calls |l Fax Success

I Completed Calls

GLRobFaxVQTTest

OWD

POLQA

M GLRobFaxVQTTest (OWD (ms))

I GLRobFaxVQTTest (POLQA Score)

564.7

45

200

(sw) a0

100

4.0

35

w =)
o o

21028 ¥D10d

05

WebView

VQuad WebViewer - Real Time Monitoring System

Custom Reports - Dynamic Report

RobGroup1 (RobVQuadTest,

Report Name :
RobNetTest, RobPOLQAResults)

]

RobDelayTest

13 00:27:02

10-

Start Datetime : 2021

End Datetime : 2021-10-20 00:30:02

User : Administrator

4} GL Communications Inc.

off

Load Filter :

Timestamp Search : VQuad Timestamp

Event ID / Device ID Filter : GLROBFAXVQTTEST

46
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oGaL

Communications

Drive and Walk Testing for Wireless Networks

Walk Testing for Voice and Data Quality

~

External GPS

CENTRAL SYSW
r~»_w/@ﬂewgr"
Drive test with any Wireless device with real-time GPS mapping
GPS connectivity for recording timing and location of tests performed
The GPS mapping records and adds the real-time GPS information to all test results and vMobile™ call control

GPS Location includes stamping each result with Latitude, Longitude, and GPS Time Stamp

GPS information is automatically sent to central database and accessed via Google Maps feature in WebViewer™

47



Real-time GPS and ITS Plotting

George Mason

Kings
Park West
Fairfax Station

Burke Andrews

Sala Ll

oGL

Communications

Real-time GPS Plotting

Image File is "Station80FloorPlan2.jpg"
RTS Fileis "StationTest062920231433.rts"
IVQFileis "StationTest062920231433.ivq"

S illage Gyl =
Pin Legends (Double-Click on PASS Icon R an ITS Viewer
below to set Thresholds) Map Satellite @ @ Olney Fulton -
ARy Sal Select .JPG Image Il Route Point @ Uplink 4 Downlink r Pause . Multiple Measurements within Room (generate Average Score) ©Help
orth Laurel
= POLOA PASS Threshold Type -
QPOLOA MOS >= 2.9 (i) Dawsonville KENTLANDS Rock Creek @ L Choose File I Station80FloorPlan2 jpg Gé
ins Regional Park:
No.of Pins : 270 @) g GB) oy Burtonville 3
Darnestown Leisure World () Select .RTS Image o
' North Potomac AE9) o Laurel e
; (J Choose File | StationTest062920231433
Seneca Aspen Hill
_ {55) South Laul I I
l = VQUAD Call Control Event Type “ILowes Island lins Park Wheaton-Glenmont Select .IVQ Image </ VQuad p = 2023/06/29 14:34:11
VQuiad Device ID LIKE US104Dev1 AND o R Travilah Calverton I ' Timestam|
Call Control Event = Call Connected Call Control  [f DES i, Tz, Choose File | StationTest062920231433 POLQA Score =
Event = Call Discomnacted ol biis N P Downlink = i
No.of Pins : 193 = g m = Al
= RESULT Submit ] .
= VQUAD Call Control Event Type o VQuad Timestamp 0-27 12:44:02
VQuad Device 1D LIKE US104Dev] AND & THRESHOLD (93)_Adelphi
Call Control Event LIKE Fail,Call Control Event LIKE VQuad Device ID Chevy Chase i =
Dropped Call vQuad call ID viviobil VB thesda 8 Ver».sp""g GollegeCark var pAQ
No.of Pins: 3 PARAMETERS POL Takoma Park
don £06) : <
Restor | Lattude L Riverdaleparc Excellent [35 | = it
Longitude %}_ Hyattsville = . ] » 1 ] ¥ ‘ T =
% S| [— it
p @ R % M Good [3 | A e
arz) 7 i Greater a— — i
[GDSEN Results Display Landover Fair [25 [ — ] ® [ | =
- l - ‘ -
v — ; ot
@ v : Poor [0 ] (B V] = = =
Capitol —
Qakton i Falls Church T Heights = .
P b T e Arlington \ pply __ - i1
® Seven Corners Lrap o)1l ]
(z0]
Bailey's
Fairfax Crossroads

Real-time ITS Plotting
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Results in WebViewer™ - Gustom Reports

VQuad Call ID Call Completed % Call Dropped % | Call Failed % VQT POLQA Ave ‘Speech Level Gain Ave | Noise Level Gain Ave | Call Failed (call Dropped
vMobileShoreTest20Jul23 100% 0% 0% 3.33 8.35 5.69 0 0
I Call Attempts | Call Completed Count [l Call Failed Call Dropped POLQA
30
I v\obileShoreTest20Jul23 (POLQA Score)
40
25 | P
35
20 |
30
15 25
. ]
3
= 20 T
<< d
10 g
o
o
15
5
10 -~
0 -
vMobileShoreTest20Jui23 05 |
0
A > S ® o 4 N3O O AL A DO O AN D CoRE P~ B VR, TR R B S e TR
S Lo 09, 2058 ~ NS ANV N NE T § A SO . MG, g »W B LR A L
o T S g T S T P T o o S o P P o T P s
SIS SISO SIS SIS IS
o K TR P T T N R - T Y 1 A IR T . . RSP N S O R T T T - P L A D PO DI DD DDPODODDHDH
WWWWW’LW‘VWWWW‘\;WWW’\«WWWWW’LWWWWW’LWWW’\/’L’VW‘\'W’\'
QY O QY O L O QY O O QY O Q' QY O Q¥ O QY O O O QY Q" Q" L O O
RGO '»\\n?@%'v\\@\\w\\w\\m\@& KRR R U R U G R G GR G C C C R CaR CACa Uy
&&&&&&&&&@&@&&&@&@&&&&&&&&&&&&&&&&&&&&&

Communications
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Pin Legends (Double-Click on PASS Icon
below to set Thresholds)

.= TCP PASS Threshold Type
TCP Download Speed (Mbps) >= 10

No.of Pins : 109

’: TCP FAIL Threshold Type
TCP Download Speed (Mbps) < 10
No.of Pins: 5

, = TCP TEST FAIL Threshold Type
Test Status = Fail
No.of Pins : 0

Drive Test with Ne

Results in WebViewer™ - From Drive and Walk Test

L

Communications

Pin Legends (Double-Click on PASS Icon
below to set Thresholds)

' = POLQA PASS Threshold Type
POLQA MOS >= 2.9
No.of Pins : 208

= POLQA FAIL Threshold Type
POLQA MOS < 2.9
No.of Pins : 5

- = VQUAD Call Control Event Type
Call Control Event LIKE Error DroppedCall
No.of Pins: 0

. = VQUAD Call Control Event Type
Call Control Event LIKE Error FailedCall

No.of Pins: 1

 Pin Legends

v

ACME Markets é / A
Ocean City High School 9 s, 0,

RO
=* Yianni's Cafe
¥ &
S « '(3' 2,
& & w ol ’ee“o

53
X r“”d Ocean City
Starbuckse oc Waterpark Ly

Wawa Q

Manco & Manco P

&

Uncle Bill's w
Pancake House
QHorizon Eye Care
N &
t o°’ 4
& & 2
+ PO 52
§ 9%
3
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GL NetTest - Data Testing



Automated Data Testing over Wired & Wireless (Bluetooth®, WiFi, 3G, LTE, 5G)
Networks

GL WebViewer™

@ GL 22 Data Access Nodes

Communications
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Mobile Device Controller (MDC) GUI

* GL's Mobile Device Controller
application and the supporting
downloadable apps on the Smartphones
(iPhone, Android), can remotely perform
the data tests when the phone is within a

voice call or outside a voice call

oGL

Communications

/_..Mobile Device Controller (MDC) H= B3
File Help
- Auto Test P

Pl‘l[lr‘vEﬂ,Dp Setver IR IT 2riloi LI Call |D MDCAU!OTES! _

Command: I Start AutoT est =l Loop [Continuous I 4 Perform Function |

Device Name (UUID]): I..UBNP - iphone3GS LI Time Interval (s] |5 ::1 Refresh Phone List |

Test Parameters: [TCP 122.181.135.187:1 8000 Both Off On | _+_| _| Manage Devices |

Phone List T Events T Client List T Received Message T Audit Log
PhonelD l Device Name (UUID] | Phone Number I Device Model I Device ... | Romete IP:Devi... | Test Status l Pr... I A l Last Activity |
R000003 2925 - Nexus NA Nexus S 12.9277... PhoneldledutaT est 5  08/05/2014 12:00:12
A\ 000005 8960 - iBall N& iBall Slide 3G ... 12.927.7... Phoneldle 5 08/04/2014 18:48:08
8000008 ..DKPJ - GL'siPad No Sim iPad2 wifi 12.926,7... LocalHost PhoneldledutaT est 5  08/05/2014 12:00:09
Q_i! 000004  _.U3NP - iphone3GS No Sim iPhone3GS 12.926.7... PhoneldlegautoT est 2] 08/05/2014 12:00:03
% 000007  .7047-GT Na& GT-19060 0.0,0.0 PhoneSuspended 900 08/05/2014 11:45:59
8000011 . hYU= - Nokia 630 N& NOKIA RM-976...  0.0,0.0 LocalHost Phoneldle 5 08/05/2014 12:00:13
A 000002 .DTDO-GLiphoneds Mo Sim iPhonedS 12916,7...  122181.13518... Phoneldle 5 08/03/2014 221318
8000012 ..0452 - motoe N& xT1022 12.926,7... LocalHost Phoneldle 5 08/05/2014 12:00:10
ﬂ 000009  ..3018-HTC N& HTC Desire 60...  12.927.7.. LocalHost Phoneldle 5 08/04/2014 12:31:05
8000008 .5103-LG NA LG-P336 0.0,00 Phoneldle 5  08/05/2014 11:49:24
A 000014  .eldc - Nexus7Tab N& Nexus 7 0.0,0.0 Phoneldle 5  08/04/201419:15:33
< | i3
— Central Database Settings
[V Send Manual Results to Central Database Central Database [P 1122.181.135.187 j Clear Local Event Log I Resend Phone Info |
|@ Central DE Connected 4

53



VQuad™ NetTest Events Log

 Mobile Device NetTest and PC based NetTest Statistics and
complete results are relayed back to VQuad™, which can be
access via WebViewer™

Note: 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

©GL

Communications

Show Device: [A8 -] ™ Audit Lo Enabled
Status ] Results 1 Audt Log | Marual MDNetT est

Timestamo | Phoee 1D | GPS | Test Type | Resubs -

NN0/2011 22701 PM  RobMONetTest2  NISOSUO WZMS  1CP Upload Window Probes Recerveds0

1171072011 22701 PM  RobMONetTest2 N30S0 WMy TCP Upioad Zero Window Updates Sent=0

111072011 22701 PM RotMONetTest2  NIOS40"WIMT  TOP Upload Bytes Loste0

1171072011 22701 PM RoMONetTest2 N3OS WIMNG  TOP Max Route SpeadMbps:jed

111072011 227.01 PM RtMONetTest2  NIOSUOW7M NS TCP Round Trip Temefma)e123

111072011 22716 PM  RobiNetTest N3IP0EH" WOITTM 25T UDP Download CapactyiMbpseS2 3240

1171072011 22716PM  RobiNetTest NIFOEE WO 25T UDP Downlosd Q0S(%)e% 8

MA0/2011 227.16PM  RobNetTest NIFEH" WOTTMZST  UDP Downlosd Packet saeBytes)=1400 ]

1171072011 22796PM  RobiNetTest NIPEH WO 25T UDP Downlosd kiopackets/rece8 328 =

< | m ’

_OexRonk | ™ Caghuse Resud | | 5 R Show lstest

Dewce Id Phone Naze Tedt Type Statun Teu Progess
[RobTest | [ [ [ Gattog |
| RobTest2 | | | | jet Log |
I [ PCNetTent= [ UDP | Runaing ANANERAANNANAANANAAA _GetLog |
M [ RobAndod ["VaP [~ Ruwing — [WNNNNENN _GetLop |
DN [ATTFrocet [ UDP [ Stated | _Getlog |
MDNetTest Status: UDP Started

o1
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Data Tests running on Android and Apple Devices using GLNetTest App

snmen Sirgl P 4102 pimy LT 1:I-[:’:§r .
G Communications Inc.

VQuad™ Automated NetTest

VQuad™ Automated NetTest

=l FTF Farams i
FTPIP: 205.234.11...

Number of Messages to
Port: 21 read from each phone:

User Name: ¢customer

Timeout{of the Test):

10
Password: customer
Messa Ee.

Put File Size 240

Phane Mumiber;
Dhraciory:

Mode: Passive

L 4
| -
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Automated and Manual Video Quality Testing
Android, Windows® and Linux Interface)

CLinux [7 c’.inux [Y
Video End Clients Running on Video Quality Tests (Video and Audio) Vi . .
ideo End Clients Running on
Android, Windows, or Linux PCs MPEG, H.261, H.263, H.264 & more 9

Android, Windows, or Linux PCs

>----@---———>
- @ ——

Interactive Video Clients Interactive Video Clients
VAC SERVER

(Video Test Plans)
VIDEO APPLICATION

e ™\ CONTROLLER [ N
X <—>
s
= < SE=Nbgg<—>
Initiate Video Tests From o |nltl61_te Video Tests From
Devices running GLNetTest App) M(C):gllil_ER%ELVLKE:E/ ) . Multiple VQuad™ Nodes )

m Control, Analysis
Data Retrieval

WebViewer™

"Q GL Central QoS Syste
O‘ GL WebViewer™

Communications

)« Video/ Audio Quality Metrics
, * Network Diagnostics Statistics
» Call Configuration Information
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Video Test Results in WebViewer™

VIDEOQuATTY A ORIy CAT conme TRre
QUALITY
Absolute | Relative Video |Impaired | Impaired | Loss Rate] EPSNR RLEEGT Audio Audio Signal Moise Relative End Network Metwork Mean Mean Mean Gap Mean Gap Jitter DiyELELGERL T GoP Audio Codec Type | Audio Sample Video Codec PLC || Audic Codec PLC|
MOS-\ MOS-\ Frame | I Frames B/P  |within B/l MOS-A Bitrate Bandwidth Level Level MOS-AV | System Packet Packet Burst Burst Loss Rate Length (PPDV) (Pixels) Length Rate Type Type
Rate (96) Frames | Frames (kbps) (kHz) (dBm0) (dBm0) IEYAM | oss Rate Discard Loss Rate Length (%) (Packets) (ms)
(Frames (%) (%) ({ms) (%) Rate (%) (%) (Packets)
per
Second)

4.328 4.5 30 0 0 0 36.9 3.84 5 3.5 -22 -51 3.69 166 0 0 0 0 0 8886 0.75 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MB 5.8Kbp

4.328 4.5 30 0 0 0 36.06 3.84 5 3.5 -22 -51 3.66 166 0 0 0 0 0 8803 0.5 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MB 5.8Kbp

4.37 4.49 30 0 0 0 36.8 3.84 5 3.5 -232 -51 3.69 166 0 0 0 0 0 8847 0.81 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MNB 5.8Kbp

4.31 4.43 30 +] 0 0 35.94 3.84 5 3.5 -22 -61 3.64 166 0 0 0 +] 0 8840 0.75 1280 X 720 15 AMR-NB 5.9Kbps 8000 standard AMR-NB 5.9Kbp

3.86 4.16 30 0 0 0 34.02 4.2 64 3.5 -23 -61 3.46 113 0 0 0 0 0 83088 0.06 704 X 480 15 G.711 p-law PLC 8000 standard G.711 @-law PLC
54Kbps 64Kbps

3.85 4.16 30 0 0 0 34.02 4.2 64 3.5 -23 -61 3.46 113 0 0 0 0 0 82549 0.06 704 X 480 15 G.711 p-law PLC 8000 standard G.711 @-law PLC
54Kbps 64Kbps

4.3 4.3 30 0 0 0 34.05 4.2 64 3.5 -23 -61 3.77 166 0 0 0 0 0 38439 0.62 1920 ¥ 1080 15 G.711 p-law PLC 8000 standard G.711 ®-law PLC
54Kbps 64Kbps

4.27 4.27 30 0 0 0 35.05 4.2 64 3.5 -22 -51 3.81 166 0 0 0 0 0 38389 0.56 1920 ¥ 1080 15 G.711 p-law PLC 8000 standard G.711 @-law PLC
54Kbps 64Kbps

4.34 4.456 30 0 0 0 36.45 3.84 5 3.5 -22 -51 3.66 166 0 0 0 0 0 8783 0.56 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MB 5.8Kbp

4.21 4.43 30 0 0 0 36.45 3.84 5 3.5 -232 -51 3.64 166 0 0 0 0 0 8735 0.56 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MNB 5.8Kbp

4.32 4.44 30 +] 0 0 36.45 3.84 5 3.5 -22 -61 3.64 166 0 0 0 +] 0 8792 0.5 1280 X 720 15 AMR-NB 5.9Kbps 8000 standard AMR-NB 5.9Kbp

4.37 4.49 30 0 0 0 36.45 3.84 5 3.5 -23 -61 3.66 166 0 0 0 0 0 8849 0.63 1280 ¥ 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MNBE 5.2Kbp

4.34 4.456 30 0 0 0 36.38 3.84 5 3.5 -23 -61 3.65 166 0 0 0 0 0 8902 0 1280 X 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MBE 5.2Kbp

4.37 4.48 30 0 0 0 36.45 3.84 5 3.5 -23 -61 3.66 166 0 0 0 0 0 8041 0.31 1280 X 720 15 AMR-NB 5.2Kbps 8000 standard AMR-MB 5.9Kbp

4.65 4.65 30 0 0 0 39.06 4.2 64 3.5 -22 -51 4.16 145 0 0 0 0 0 76238 0.25 1920 ¥ 1080 15 G.711 p-law PLC 8000 standard G.711 @-law PLC
54Kbps 64Kbps
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Thank you!

For more information contact us at info@gl.com

(Please subscribe to our newsletter: https://www.gl.com/subscribe.php)
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