Voice Quality testing using GL’s Ultra-Portable
handheld device: vMobile™

O GL Communications Inc.
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Current GL Mobile Test Hardware Platforms
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vMobile™ — Ultra Portable Mobile Tester

* Fully Automated 9 Or

* Mobile Phone and Mobile Radio Testing PTT

» Both Bluetooth and Analog modes

Bluetooth
Control

» Drive and Walk Testing

vMobile™

» Voice Quality Testing
» Delay Testing
» Solution supports GL WebViewer™

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

» GPS/WiFi Clock sync, High Precision Clock Oscillator
with 40 ms daily precision
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vMobile™ Portable Applications

In the Drone

vMobile™ in Hand

In the Car In the pocket/backpack
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vMobile™ Configuration and Operation using
Console and Console App

* The vMobile™ Console can run from
any web-browser or using the Console GB Or ‘
App from any Android/IOS device T & vMobile™ App

% VvMobile™

» Used to Monitor, Configure, and

Operate the individual vMobile™ units Configuration and Operation through

Bluetooth connection

« vVvMobile™ Consolecanbeusedto  + =~ B B o o e e e e e e e
create and edit vMobile™ scripts as Response
well as upgrade the vMobile™
software when available

* Multiple vMobile™ units can be
controlled from a single Console or f

e
Console App it :
Scripts .
. ’ Operational Commands
* Remotely Upgrade vMobile™ software Scripts P
and audio files | Y /7 .

* vMobile™ Error logs can be accessed Request

from the Console or Console App

vMobiIe"' Console
Application
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Automated Call Control via Bluetooth®

vMobile™

e Supports Mobile (5G, VoOLTE,
VoWi-Fi, VoFemto, 3G) network
with both NB and WB voice Smart Watch Any Android/iOS

Phone

Any Android/iOS Smart Watch
Phone
e Supports Bluetooth connection to
any Mobile phone, any Carrier,
and any Network

e Voice Quality Analysis using
POLQA algorithm of recorded
voice files, supporting legacy as
well as 5G and VoLTE networks

e Bluetooth® connectivity also
supports RSSI, Battery level
functions, and Network identity

4

=
vMobile™ Console w/Analysis atabase g iee

(VQT, Delay, P56)

- GL Central System
O GL o
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Automated Analog (4-Wire) Testing

e VvMobile™ Analog (4-wire) testing

e Connect to any Mobile Radio or replace any analog
headset to any device

e Control Mobile Radios with automated Push-to-Talk
functionality
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vMobile™ Audio and Data Testing for Mobile Networks

oGL

Communications

Automated Voice Quality Testing (VQT)

Voice Analysis Tool (VAT™)

Delay Measurements

Communications Inc.
M3 L0 B

uMobile
eybizplay_Unit G

Bluetooth
Control

Automated Data Quality Testing
vMobile™
vMobile™ Control and Operation

Drive and Walk Testing for Wireless Networks
Accurate Time Synch between two ends of the call

Remote control vMobile™ and VQuad™ devices from the

vMobile™ script



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

e Fully automated operation with log file J any Devices/Applications
containing results and stored in the GL Central

Database which can be accessed easily using

@ 22 3 BJ
the GL WebViewerTM 4 vMobile™ \ﬁlad"‘yﬂ

~——

e VAT™ CLI (Command Line Interface) supports VAT

remote operation Application
e Audio analysis includes, Round Trip and One
Way Delay, Dropout Audio analysis, Double- Captured Voice File
Talk, Power Level and Frequency Analysis, (sent from any
Speech Activity, Active Speech Level and source)
Noise Level, and DC Offset VAT Analysts
— RTD/OWDCorreIatuon
e Supports VQT analysis when coupled with the 7 A::(ISOA:naaI\I/Z: r
GL VQT software VAT™ Results Double Talk (2-W, 4-W)
Audio Dropout
e Supports multiple analytical tests per individual Speech To Text
voice file
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Automated Voice Quality

[3)
"-‘ Bluetooth, 3G, 4G,
[

B VoLTE, 5G, VoWiFi
Mobile Phones

Send Voice

Record Voice

%)
Bluetooth, 3G, 4G, ﬁ

VOLTE, 5G, VoWiFi gy

Mobile Phones

4-Wire
Analog PTT

Military Radios

4-Wire Analog X
Balanced 1/0 HATS

4-Wire
Analog PTT

Military Radios

vMobile™

: 4
VMlelO"i y ) T

vMobile™ Scripting

vMT)bileT"‘ Scripting

HATS Balanced 1/0 Place Call: TEL=5551212; If: Incoming Phone Call;
(Head and Torso) ] | Do: Iterations=1; Pause Timer: Interval=4;
M | | TxRxFile Sync: TxFile1= Answer Call (Head and Torso)
\“ [ fem1POLQAa.pcm; Pause Timer: Interval=360;
—#34i— TxRxFile Sync: RxFile1= Disconnect Call: Device ID=?;
“T testPolga.pcm; Disconnect Call

e Network-independent VQT — Supports legacy, as well as Next Generation networks

e POLQA (ITU-T P.863), PESQ (ITU-T P.862), PESQ LQ, LQO (P.862.1), PESQ WB (P.862.2), DAQ for Mobile Radios
e (Call control analysis (Failed Calls, Dropped Calls, and Call ID)

e Includes Text-to-Speech technology for automatically creating the necessary voice prompt for placing call over Siri or Google Voice
e Supports POLQA v2.4 and POLQA v3 (NB, WB, and SWB) measurements
e Supports both Narrowband (NB) and Wideband (WB) audio for Bluetooth interface

. 7(}‘, GL Supports Narrowband (NB), Wideband (WB), and Super Wide-Band (SWB) audio for PTT (Analog) interface

Communications 10



Delay Measurements

ONE-WAY DELAY (OWD)

ROUND TRIP DELAY (RTD) ( AUDIO NETWORK
UNDER TEST

AUDIO NETWORK
UNDER TEST

Near Slde_ Procedure: ) Far Side Procedure: Near Side Procedure: Far Side Procedure:
1. Tx Audio: Send Audio through IENPRNEIRP Far Side 1. Start Timer: At exact time of Near 1. Tx Audio: Send and Records the [[\FETE( EURSIEER 1. Far Side loops the audio back with delay
network Side Tx's Audio audio through network at same (to eliminate any echo on line)
2. Rx Audio (detect) and Stop Timer time
3. Records Audio into PCM file 2. Rx Audio (detect) and Stop Timer
) 3. Records Audio into PCM file by VAT™
Note: eliminating the added delay 4. Generate Reports for RTD Delay

If both sides on same unit, no
GPS required, if two sides are
on different units, GPS
required at both the ends

VAT™
4. Generates Report for OWD Delay

vMobile™ VQuad™ vMobile™ VQuad™

8GL §
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Automated Data Quality Testing Using GL NetTest

GL Test Device

e Network independent, supports 5G, 4G LTE, e
3G, WiMax, and Wired Internet connections
e Supports IOS and Android devices @/‘ T .

_ vMobile™
e Different type of tests supported - TCP, UDP, GL MDC = =
HTTP, FTP, DNS, VoIP, Video, SMS, Emai, N\ = INTERNET =
Phonelnfo GL Target Servers

o

e End-to-End SMS Testing over wireless network ‘ -
directly and remotely

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

Console, Console App,
Control, Analysis, Data

%/ Fait
_ GL Central QoS System

~—~—

.
Data Access Nodes

pr—
©GL
Communications
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Communications

GL Communications Inc.

Mobile Operat
o . Hon
£ vMobile Configuration
Console App

B Log Configuration

74 Manage Scripts

© Upgrade vh

Q@ Maps

v

vMobile Name Wi-Fi

vMobile™ Control and Operation

Mobile Status

GLIndia_Dev_Unit
v5p1-VM107-5G 22 =gimesh

v5p1-160106-India2 1.2 FDSPTeam
v5p1-160105-Indiat

V5p1-VMPTT

Network Side 1

vMobile™ Console

Side 1 Script Side 2

© 160073Dev1 ( MotoPhone1 ) answe

aliside1.vms © 160073Dev2 ( motoPhone2 )

© US107Test1 ( VELVET) central3000txrxwbside1.vms © US107Test2 ( RobGalaxy )

© US109Test1 (Q6)
§§ IN105Test

© USPTTTest1 ( Not Yet Connected ) © USPTTTest2 ( Not Yet Connected )

waiteventreceivetestsidel.vms = @ US109Test2 ( Q

5

PTT On side1rvms NA

3

Configuration and Operation

Side 2 Script GPS Latitude - Longitude

wbtxrxside2.vms @ 12.911302

answercallside2.vms 9 39.143362
answercall.vms

9 12.926155

NA 9 12.926363

through Internet connection

Internet

77.89264

-77.215513

77.601742

77.601412

vMobile™
Console APP

O GL Communications Inc.

UNAVAILABLE DEVICES

Select an Available vMobile to view @

GLIndia_Dev_Unit
Mode : Bluetooth

5 Side 1: Idle 5 Side 2: Idle
v5p1-VM107-5G
Mode : Bluetooth

5 Side 1: Idle 5 Side 2 : Idle
v5p1-160106-India2
Mode : Bluetooth

5)Side 1 Idle 5 Side 2 Idle

v5p1-160105-Indial

Mode : PTT B PTT Status : On
3 Side 1: Idle 5 Side 2: Idle
v5p1-VMPTT

Mode : Bluetooth

5 Side 1: Idle 5 Side 2 : Idle

f

Configuration and Operation

vMobile™

through Bluetooth connection

13



vMobile™ Status

2:28 ORVY T4l

= @GL Communications Inc.

= * *
© GL Communications Inc.
0 vMobile Status - |
= vMobile Status UNAVAILABLE DEVICES
Select an Available vMobile to view REFRESH
vMobile Name Wi-Fi Network Side 1 Side 1 Script Side 2 Side 2 Script GPS Latitude - Longitude
GLindia_Dev_Unit = DSPTeam ) 160073Dev1 ( MotoPhone1 ) answercallside1.vms © 160073Dev2 ( motoPhone2 ) wbixrxside2. vms ¢ 12.911302, 77.89264 GLIndia_Dev_Unit
= . Mode : Bluetooth
0 vsp1-vM107-5G 12 Fgimesh @ Us107Test1 ( VELVET ) central3000txrxwbside1.vms £ US107Test2 ( RobGalaxy ) answercallside2.vms 9 39.143362 , -77.215513 B )
(5 side 1:Idle 3 side2: Idle
0 v5p1-160106-india2 1.2 < DSPTeam ) US109Test1 (Q6) waiteventreceivetestside1.vms € US109Test2 (Q6) answercall.vms ¢ 12.926155 , 77.601742
v5p1-VM107-
0 v5p1-160105-Indiat “FDSPTeam f§ IN105Test1 PTT On side1rvms NA NA 9 12.926363 , 77.601412 5|3 07-5G
Mode : Bluetooth
0 vsp1-vMPTT =gimesh @ USPTTTest1 ( Not Yet Connected ) 0 USPTTTest2 ( Not Yet Connected ) 939.1434  -77.215535 (5 side 1: Idle (5 side 2: Idle
) N ’ v5p1-160106-India2
= 0 0 Q Mode : Bluetooth
(3 side 1 :Idle 3 Side 2: Idle
= 0 Us1 v v v 3] ) 7 :
o B 0 - : v5p1-160105-Indial
Mode : PTT B PTT Status : On
(3 side 1 : Idle 5 Side 2: Idle
Console Status
v5p1-VMPTT
Mode : Bluetooth
5 Side 1 : Idle (3 Side2: Idle
ﬂ B >,;‘ : \ i:l
| o] |

Console App Status

£ »

- v
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Device Configuration

@ GL Communications Inc.

3F yile Operation
€% vMobile Configuration
sole App Status

B Log Configuration

oaL

Communications

Device Configuration Global Configuration viMobile Menitor Port Manual Sync Console with viMobile

¥ GL User Testing

vMobile List

0  Glindia_Dev_Unit

GLIndia160073Dev1

GLindia160073Dev2

v

Refresh &

vMobile Device Name: GLindia160073Dev1

vMobile Bluetooth Name: 160073Dev1

Connected Phone: MotoPhone1

Auto Reconnect Bluetooth Davice:

O

€& MotoPhonel

Q6 O [
© River (] (]
8 Ocean O O

vMobile Device Name:

vMobile Bluetooth Name:
Connected Phone:

Auto Reconnect Bluetooth Davice:

0 Q6
@ motoPhone2
© d71cb818raga

B IN105Test1

GLindia1600730Dev2

160073Dev2

Q6

(]

O

Available Bluetooth Devices from Scan Available Bluetooth Devices from Scan

No Devices Found

Q, Scan Bluetooth

Cancel

Console

Mo Devices Found

2:58 B LURCE SV |l |

€ Return GLIndia_Dev_Unit
OPERATION DEVICE PARAM GLOBAL PARAM
Side 1 Side 2
Device ID iLIndia160073Dev1  iLIndia160073Dev2
BT Name 160073Dev1 160073Dev2
0N 0N
Connected Phone d v
MotoPhone1 motoPhone2
Auto Reconnect
BT CONFIG 1 BT CONFIG 2
REFRESH SUBMIT

Console App

15



= @ GL Communications Inc.

& vMobile Status

Console App Status
B Lo nfiguration
[#* Manage Scripts
© Upgrade vM

@ Maps

@ User Configuration

oaL
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Operation

Running Script Manual Tx/Rx audio

vMobile List

Sampling Rate

0 GLIndia_Dev_Unit bl Refresh Auto Refresh: v [

[+]

— Select Time — 8000

£ GLIndial60073Devl - { MotoPhonel ) Script Name: answercallsidel.vms | Script Status: Idle / Idle

vMobile Script Operation
answercallsidei.vms

Start New Variable

€) GLIndial600730ev2 - { Q6 ) Script Name: whtxrxside2.vms [ Script Status: Idle / Idle

vMobile Script Operation

vm

whbrxside2.vms

Start New Variable

Upload Scripts or Reference PCM files to vMobile © Script File ® PCM File

& Browse from Local PC & Upload

answercall.vms -

Download Scripts or Reference PCM files available on vMobile o Script File ® PCMFile

answercall.vms v & Download

Delete Scripts or Reference PCM files available on vMobile O Script File ® PCM File

@ Delete

—Select Script File-— -

Console

< Return

OPERATION

Side 1

answercall.vms

Start Variables:

5552121

wbtxrxside2.vms

wbtxrxside2.vms

Start Variables:

Enter Number

DEVICE PARAM

“JGLIndia160073Dev1 - ( MotoPhone1 )

answercallside1.vms

) GLIndia160073Dev2 - (motoPhone2 )

0Re 4R

GLIndia_Dev_Unit

GLOBAL PARAM

2
Start
Sampling Rate

vMobileTest 16000

.
Start
Sampling Rate

Enter Call ID 16000

REFRESH SUBMIT

© O

Console App

16



bile Status
yeration
nfiguration
ole App Status
ﬁ L nfiguration

74 Manage Scripts

O Create/Edit Scripts

@& GL Communications Inc.

Create New Script or Edit existing vMobile Scripts

vMobile List vMobile Script file to edit

8]

2]
@

6 O € B O 5 B € B € B €5

vMobile™ Console with Script Editor

GLIndia_Dev_Unit

& Script Components

Call Control

Bluetooth Operations

Voice TxRx Functions
Conditional

Event detection and Reporting
Script Execution
Delay/Reports

Device

Remote

Comment

MDNetTest

= Browse From Local PC

v

answercallside1.vms

answercallside1 vms

Script Name

ffAnswer Incoming Call

start of script

WaitEvent: Event=Incoming Call; Interval=45; Device ID=1,
If: Incoming Gall;Device ID=1;

Answer Call:Device ID=1;

f/Pause Timer: Interval=1500;

End If

end of script

Save and Upload to vMobile

GL User Testing

Note :Script Name Should not contains underscore | _ ), dash [ —).

Clipboard

oaL

Communications
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vMobile™ Automated Testing

(3] (3]
Or Or
Smart Watch Bluetooth Bluetooth Smart Watch
Phone GPS Phone
l vM
Internet/
o . Radio
vMobile™
Bluetooth
Phone
VQuad™ Probe HD
©GL
. Radio 18
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Drive Testing for Wireless Networks

Walk Testing for Voice and Data Quality

vMobile™ Hardware

" Mobile Phone #1

S~ #_ | Mabile Phone #2
-
™M

External GPS

CENTRAL svsy
—~_W/Wewgr'
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™

19



Real-time GPS and ITS Plotting

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

Q = POLQA PASS Threshold Type
FOLOA MOS >= 2.9
No.of Pins : 270

?

] = VQUAD Call Control Event Type

VQuad Device ID LIKE US104Dev1 AND
Call Control Event = Call Connected Call Control
Event = Call Disconnected
Mo.of Pins : 193

D = VQUAD Call Control Event Type

VQuad Device ID LIKE US104Dev1 AND
Call Control Event LIKE Fail,Call Contral Event LIKE
Dropped Call
Mo.of Pins : 3

4 Pin Legends

Map Satellite

\167) Dawsonville Rock Creek:

KENTLANDS

@
Darnestown
North Potornac oD
ville
Seneca
~ Lowes Island i
o Travilah lins Park
DES NS
hils B, S
RESULT
VQuad Timestamp 0-27 12:44:.02
THRESHOLD
VQuad Device ID US104
VQuad call ID vMobil NB
PARAMETERS POL
don (606)
Reston Latitude
Longitude
) LOCATION
arar) Results Display

Vienna

Oakton e Falls Church
) Mer
. Seven Corners
(z0]
Bailey's
Fairfax Crossroads

George Mason

Kings
Park West
Fairfax Station
Burke

Regional Park: @

Arlington

Olney

@)

Leisure World

Aspen Hill

Chevy Chase
thesda

_Silver/Spring

NORTHWEST,
WASHINGTON

Bala iyl

Cloverly

@5 Adelphi

Takoma Park

Gyl
216,
Fulton
Saf
North Laurel
Burtansville
() Laurel
{55 South Lauy
Calverton

College Park

Riverdale Park
Hyatisville

Greater.
Landover

Capitol
Heights

Andrews

oGL
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Real-time GPS Plotting

ITS Viewer

Select .JPG Image

Choose File

Select .RTS Image

Choose File | StationTest062920231433

Select .IVQ Image

Choose File | StationTest062920231433

Station80FloorPlan2jpg

Submit

vaTt DaQ

A Browse

u Route Point @ Uplink 4 Downlink W Pause . Multiple Measurements within Room (generate Average Score)

POLQA Score = 45

Image File is "StationS80FloorPlan2.jpg"
RTS Fileis "StationTest062920231433.rts"
IVQFileis "StationTest062920231433.ivq"

[Mﬁmﬂnzozs/osjzsu:;l

onn

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

Call Attempts Call Completed % Call Dropped %

VQuad Call ID

viMobileShoreTest20Jul23 28 100% 0%

., M Call Attempts [N Call Completed Count [N Call Failed
25
20 |

15—

10

vMobileShoreTest20Jul23

| Call Failed %

0%

Call Dropped

VQT POLQA Ave

3.33

40

35

30

25

20

POLQA Score

15

1.0

05

‘ Speech Level Gain Ave |Noise Level Gain Ave | Call Failed

{Call Dropped

5.69 0 0

POLQA
I vobileShoreTest20Jul23 (POLQA Score)

oy

Oy & 0y 0 0y Oy 0y 0 0 0y 0y 0 0y ) O 0y G0y G 0y 0 0y 0y 6 0y 0 0 0y o)
FFEFPF P PP PP PP PP PP PP PP PP PP PP P PP S

QY O
NN

Communications
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Results in WebViewer™ - From Drive and Walk Test

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

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

No.of Pins : 109

p: 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 Net T

/N Pin Legends

N4 v
ACME Markets@ ﬁ 9 %
o,

Z
Ocean City High School

~* Yianni's Caf @
+° Yianni's Cafe o

0 S
v 5 %

Pin Legends (Double-Click on PASS Icon 2
) <
below to set Thresholds) & e‘ﬁ? ; o e,o/
W Ocean City
' = POLQA PASS Threshold Type Starbuck59 0C Waterpark
POLQA MOS >= 28
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

Uncle Bill's
Pancake House

@Horlzon Eye Care

& & 2
l ?V' & @ %,
3
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Thank you!

For more information contact us at info@agl.com

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