Intrusive Network Voice Quality Testing (VQT)

O GL Communications Inc.

818 West Diamond Avenue - Third Floor, Gaithersburg, MD 20878
Phone: (301) 670-4784 Fax: (301) 670-9187 Email: info@qgl.com
Website: https://www.gl.com
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Network Topology
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Database Web Server

Central System w/ Command Center — i
WebViewer — WebViewer
* POLQA, PESQ LQ/LQO/WB
WebViewer

* POLQA MOS, litter, Clipping, Levels
* NetTest Results

* Ratings, Call IDs

* Call Events - Progress & Failures

K * Delay Measurements — RTD, OWD
* E-Model, SNR, Signal Level
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* Echo ERL, Delay
* QoS, Timeouts, Retransmissions

* Fax Encoding, Resolution, ECM, Modem




Hardware Platforms

Dual UTA HD

Dual UTA HD VQuad™ Probe HD

VQuad ™ mTOP™ Rack
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System Highlights

VQuad™ uses the File Monitor to transfer all degraded voice files automatically the

VQT for measurement and analysis

The VQuad™ and VQT results are automatically transferred to the Central
Database via TCP/IP

If the Connection fails, the results are saved to local database until the connection is

re-established

VQT WebViewer™ provides query and result display, Network status, and remote

operation of all nodes within Network from a Web based application
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System Components/Hardware



Automated QoS Testing of Analog Network

Supports NB, WB

GPS 9

HATS (Head and
Torso)

| Handset Phone (VoIP)

Balanced |/O

Handset Phone
(Analog)

& PSTN

Wireless 4

Smartphones A 2

Handset Phone

VQuad™ with Dual UTA HD | (Digital)

Handsets
(Wireless)

Radio with PTT

« Connectivity — 2-Wire FXO, 4-Wire Balanced I/O, HSET Interfaces on Dual UTAHD

« Devices — Analog Phones, Next Generation Gateways, PBX, ATAs over PSTN network
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Automated Testing of VolP (SIP) Interface, Digital VolP Phones, VolP Softphones

SIP Phone /\—/
PR

PCMU, PCMA, G726_40, G726_32,
HATS G726 _24,G726_16, GSM, G729, &
(Head and Torso) Wideband (HD Audio) Codecs

« Connectivity — Internal SIP cores within VQuad™ (SIP and H.323 Signaling - Does not require
Dual UTA HD), 4-wire Balanced I/O, HSET Interfaces on Dual UTAHD
« Devices - VoIP Phones, Soft Phone, HATS



Automated Testing of TDM Network

TDM @ / T1 E1 with

_CAS /PRI-ISDN

VQuad™ with
T1 E1 Analyzer

« Connectivity — T1 E1 Interface facilitated through GL's T1 E1 Analyzer Hardware (ISDN and CAS
Signaling - Does not require Dual UTA HD)
* Devices — Digital Phones, PBX, Media Gateways
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Voice Quality Testing (VQT)
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Centralized Analog Voice Quality Testing

Supports ITU Standards (POLQA, PESQ LQ/

LQO / WB))

Auto-Measurement Capabilities
Detailed Results / Statistics

Criteria Rating System

Remote Access Capabilities

Delay (One-Way or Round Trip)

Jitter (Min, Max, Average per Utterance)
Clipping (front, back, all)

Noise/Signal Levels (Activity, Peak, etc.)
PESQ/Delay per utterance

Impairment Factor (le) measurement

oGL
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-~ VoIP »
Wireless Analog, TDM
(Bluetooth®, Wi-fi,
3G, 4G,LTE,5G),PTT  (2-Wire, 4-Wire) :

" Ssupports NB, WB, SWB

vMobile™

POLQA (v2.4)

Voice Files

]

AutovQT™

—_—

Voice Files

Quad“"I Probe HD

WebViewer™
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& GL Camrrunications Inc Yoice Quality Test - PAMS (ITU P.800), PSOM/PSQM + (ITU P.861), PESQ (TU P.862), POLQA ... | = | = [[sE|

Voice Quality Test Software

Eile Wiew ACU  Help
-k

6L B & uw &
Mekrics | Scores
POLOA 3.21
EMODEL 62,06
PEZQ 2.9
PESQ L0 2,549
PESC LO0D Z.68
PESC WE A
PESD 1= 44,22
PAMS LE 3.9
PAMS LG 3.43
PSOM MOS 3.53
PSOM+ MOS 3.49

Raking

Good
User ID

Speech Level Gain {dby)

-3.93

Moise Lewel Gain (dby)

] i o o Speech Quality Measwements ~  PESO MomalP362.1) OM
© pams " psQM & BESGL ¢ POLQA Connecting Metrics | Max | mMin | avg. |
POLOA 4,15 1.0z  3.56
PBE21 27 EMODEL g4.44 85.71 89,3
Reference Surface PESCQ 3.5 o] 2.96
PESQLDY 351 0 2.82
PESQLOO 356 0 2.9
PESOWE O {1 IS
0.00 080 1.60 240 3.20 4.00 PESC) Ie 1394 0 41.09
Degraded Zurface PAMSLE 422 1,33 361
PaMS L 383 1 3.17
PSOMM,,, 382 1 346
0.00 080 1.60 2.40 3.0 400 PSOM+ ... 381 1 1,96
SIS Rating Counk
Excellent 35
Good 111
0. 080 1.60 2. Fait ’71
Poar 4

Deg. File = C:'l,\-'QT_Degraded'l,l'I,Feml_2I313030403392?_DDDEIDDEIDDDD_DEJ Disregard

graphical; alwawys

degraded: raw

reference: raw

Excellent: 35 Good: 111

Fair: 1 Poor: 4

Total Measurements: 191

-1.75 Ref, File = C:\WOT_Reference\YQuad_autaiRawifeml.pem J Reset Statistics | - Fila |
Measurement Results T Manual Measurement T Analysis T Rating Criteria

WOT Times tamp | POLOA | EModel | PESQ |PEsq g | PEsg Lon | PESQ WE | PAMS LE -
2013 /0607 12:2... 4.07 81.:258 3.45 3.47 3.53 N/ A 4. 06
20130607 12:2.. F.92 Fr.332 3.36 3.2 3.36 N 3.77
2013,/06,/07 12:2.. 3.87 Fh.2 J.24 3.11 3.1%8 N/ A 3.88
2013 /0607 12:2.. 2.86 EE.41 2.76 2.37 2.458 N A 3.39
2013 /0607 12:2.. .62 FO.& 3.132 2.94 3.01 N A .62
2013,/0607 12:2.. 4.09 851.83 3.325 .27 3.34 N 4.14
2013,/06/07 12:2.. 1.47 EL- 2.07 1.3%2 1.62 N/ A 1.33
2013 /0607 12:2.. 3.91 F7.08 3.27 3.18 3.22 N A 4.08
2013 /0607 12:2.. 3.98 FE.81 3.21 3.07 3.14 N A 3.79
2013,/0607 12:2.. .62 FO.42 2.76 2.36 2.47 N .52
2013 /06407 12:2... 3.93 7766 3.16 z.99 3.06 M 4.03 |
2013 /0607 12:2.. 3.51 B5.19 3.13 2.98 3.02 N A 3.77 -
2013 ,/06/07 12:2... 3.21 B2 .06 2.9 2.59 2.68 N 3.9 ¥
4| 1 &
[ Capture Events ko File Browse System Reset
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Auto Measurement

« 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

oGL

Communications

- VolP

Wireless - Analog, TDM
, (Bluetooth®, Wi-fi, -
.~ 3G,4G,ITE, 5G),PTT  (2-Wire, 4-Wire) =

~ Supports NB, WB, SWB

Quad““ Probe HD

vMobile™

POLQA (v2.4)

Voice Files Voice Files

el

AutovQT™

Central Location

WebViewer™
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File Monitor Utility

* Runs on all VQuad™ system automatically
sending the Degraded voice files to the central
location via TCP/IP

« Operates in automatic mode

oGL

Communications

% File Monitor Utility
Abouk

2 Connected

DestIF: 192.105.1.152

Timestarmp

Ewvent

B/6/2014 10:54:01 AM
882014 10:54:02 AM
8/6/2014 10:54:03 AM
8/6/2014 10:54:04 AM
8/5/2014 10:54:06 AM
8/8/2014 10:54:07 AM

Ea’IEHEEI'I 4 10:54:08 &AM
1

Send File -
Send File -
Send File -
Send File -
Send File -

-malel[2-1]_ 201402251 82622 0_PTT!
- file il
| b

Send File
Send File

malel1[2-1)_20140213160244_0_Bala
malel [2-1_201 402131 60443 0 Bala
malel [2-1_ 2014021 1 61554 0 Bala
malel[2-1]_20140213165236_0_Bala
malel[2-1_201 40225182413 0_PTT

File Transfer Count:

Destination IF (Frimany):

Destination [F

34

192.168.1.103

secondany 1) [192.168.1.152

Destination IF (secondary 2): [122.181.135.187

Destination IF (zecondary 3); |192.168.1.44

source/Destination Folder: |C:A\OT_Degraded E

™ Delete after transfer File Type: |==

14
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WebViewer™
(Web Based Client for Voice and Data Quality Testing)
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VQT WebViewer™

Captured files analyzed at central system for Voice, Video, and Data Quality

Smart Phones/Tablets/PCs

w/ NetTest App

Send the Events/Results to Central System and receive remote commands from Central System Target Servers

VQuad running NetTest

Sl O Data Testing
- i
. & ;
\ : -— \ v
jgvor  @esN v \\ : ’ \"
o Sip M | -
/\{ N ® J
Voice Testing /o - I H
( g Bluetooth®, WiFi, ) |
w - 3G, 4G, LTE, 5G, PTT -y o Smart Phones/Tablets/PCs
Microcell 17 X il wl VAC Agent
- ' Network MOS-A
Y
Mobile Hotspot 3G, 4G, LTE
Router
" SRIESORRUR SRS/ o
: Analysis : — >
(VQT, MDC, VAC, EMU, VI AF"?'{ ~ == ,
- [ C a =) = =
e T
vMobile ™ VQuad™ Probe HD : . Custom L I
em‘ sm.' Report Generator GL's WebViewer

VAC (Video Application Controller with Analysis)
MDC (Mobile Device Controller)

VQT (PESQ and POLQA)

EMU (Echo Measurement Utility)

oGL
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VQT WebViewer™ Records

@ GL Webviewer Refresh sdnin

Call Events between 07/12/2023 03:00:26 and 07/12/2023 15:00:26 (Last 12 Hours)
pate & Time  ([EXNELD) 10 Minutes ! Hour 12 Hours 24 Hours Today Yesterday 7Days !Month 6 Months

Timestamp Type Ouad / vMobie Timestamp ™

Event ID Filter  Contains - | |

Actions ¥ Records Per Page: 200 ~

VQuad Call ID VQuad Device 1D Vouad GPS Latitude Longitude Call Contrel Event Call Type
Orniginating

07/12/202:07/12/202:FXOPOLQATEST  Devicel MN12955°35" 12.93 776 RingBack FSTH PSTH O_FXOPOLQATEST Devicel_20230712150021;P:Dialed
15:00:12 15:00:21 E077936'05"
071220220712/ 202°FXOPOLOATEST  Devicel MN12955°35" 12.93 776 PDD event PETH PSTN O_FXOPOLQATEST Devicel _20230712150021;P%
15:00:12 15:00:21 EQ77936'05"
07/12/202:07/12/202°FXOPOLOATEST  Devicel MN12955°35" 12.93 776 CTMF Digits PSTH PSTN O_FXOPOLQATEST Devicel_20230712150021;P9;Diald
15:00:12 15:00:21 EQ77236'05" Detected
071220220712/ 202 FLOPOLOATEST  Devicel N12955°35" 12.93 776 DTMF Digits FSTN PSTN O_FLOPOLOATEST Devicel _20230712150021;P<8;:Diald
15:00:11 15:00:21 EQ7Te36'05" Detected
07/12/202:07/12/202:FXOPOLOATEST  Devicel MN12935°35" 12.93 776 DTMF Digits FSTN PSTN O_FXOPOLQATEST _Devicel_20230712150021;P%4;Diald
15:00:11 15:00:21 EQ7Te36'05" Detected
07/12/202:07/12/202:FXOPOLQATEST  Devicel MN12955°35" 12.93 776 DialTone PETH PSTN O_FXOPOLQATEST Devicel_20230712150021;P:Dialed
15:00:09 15:00:21 EQ77%36'04"
07/12/202:07/12/202-FXOPOLQATEST  Devicel MN12955°35" 12.93 776 Tone Detectad PETH PSTH O_FYOPOLQATEST Devicel_20230712150021; PiDetect
15:00:08 15:00:21 EQ7Te36'04" =34024
07/12/202:07/12/202-FXOPOLOATEST  Devicel MN12955°35" 12.93 77.6 Flacing Call P5TH PSTH O_FXOPOLQATEST _Devicel_20230712150021;PiDialed
15:00:08 15:00:21 EQ77e36'04"
07/12/202:07/12/202:FXOPOLQATEST  Devicel M12955°35" 12.93 776 Disconnected PSTN PSTH O_FXOPOLQATEST _Devicel_20230712145643;PINorma
15:00:05 14:56:43 EQFTe36'04"

» Accessible remotely via browser based clients
OGL Database stores the real-time and historic data collected

Communications



Voice Quality Statistics

& GL Webviewer visinso

Results « . ; ‘Status & Statistics eports ~-Select Filter—

VQT-PESQ Results between 11/09/2022 05:21:05 and 05/09/2023 05:21:05 (Last 6 Months)
Date & Time 10 Minutes 1 Hour 12 Hours 24 Hours Today Yesterday 7Days 1Month 6Months

Timestamp Type youad/ vWobie Timestamp ™

Event ID Filter  Contains v | |

Actions v Records Per Page: 200 v

VQuad call VQuad Call 1D VQuad Device 1D VQuad GPS Longitude Degraded PESQ PESQWB PSQM PESQ PESQ Max PESQ Min Number

Timestamp Timestamp Filename LQO PLUS Average  Offset Offset All
Offset (ms) (ms) Clipping
(ms)

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 30.14 -77.22 feml 3.71 S 3.79 3.83 0 661.45 661.5 661.38 0

15:34:34 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFXO1 39.14 -77.22 feml 3.24 4.7 3.26 3.33 0 618.52 618.62 618.5 0

15:34:23 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 39.14 -77.22 femi 3.37 4.7 3.31 3.37 0 648.1 648.12 648 0

15:34:11 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFXO01 39.14 -77.22 feml 3.37 4.7 3.32 3.38 0 625.02 625.12 625 0

15:34:00 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 39.14 -77.22 fem1 3.38 4.7 3.32 3.38 0 648.85 648.88 648.75 0

15:33:49 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFXO1 39.14 -77.22 feml 3.39 4.8 3.35 3.4 0 606.4 606.5 606.38 0

15:33:38 15:26:14

03/27/202:03/27/202:GLRobFaxVQTTest RobFX02 30.14 -77.22 fem1l 3.37 4.7 3.31 3.37 0 743.5 743.62 743.38 0

15:33:26 15:26:14

oaGL

Communications



Network Status

Network Status

u vMebile MDC (NetTest) var File Monitor

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

PC Name

~ @cunas

V10.8

# 77.
kofases Raga 12.93 7.6

Devices |

Count

AUTO GET LOCAL 1P
T2

Version | VQuad Name |Latitude Longitude IP Address Central IP Addresses | Location
|

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

DuFxo

RobFX01

v @hrostower V10.7.7 RBICHOFFTESTPC 39.14  -77.22

USE THIS AS LOCAL IP

6 2 o Fixed Firmware version: 6/23/21 v72 Serial number: 157214 HV2

s ’ ! ) . L 5

VQuad Device Script Running Status

Device Name| Script Name

Call Call Global Device & Start Start/Stop
Status Type Variables Script

Script
Status

Actions

Dual UTA

TestSchedulel CONNECTED 0
DuFxo RobFX02 VQuad Fax Emulation_FXOAnswerCall CONNECTED o =z
NetTest ~ PCNetTest  VQuad Fax Emulation_FXOAnswerCall @ =z
NetTest r:)e':eﬁeﬁ- UserEventTest_Control @
NetTest ~ VQNetTest-5 PCNetTest Q@
NetTest  MDNetTest-GS VACTest1 @
~ ) cun-07 V10.7.4 GLIN-07 2 RIS Fixed Firmware version: 11/28/16 v20 Serial number: 156648 HV1

». 1 P ul » ’ L 3N

» Displays status of all the VQuad™ probes,

VQuad™ device script running status

oGL

Communications

Mobile Devices, VQT, and File Monitor application status, also the

19



NetTest Results

D GL Webviewer vumss

HoetTert Resubts between 10/27/2022 014731 and 4/27/2023 01:47:31 (Lot 6 Moaths)

Wiobileirdos >

ETCF BUDP BvOolr BROUTE EBHTTP EFTF BONS EBEMS EMJ’-IL“

Date & Time PYRRPRRN |0 Mfinstey | Howr 11 Hours 14 Hows Todey Vesterday TDays 1Motk & Months
Timsastamp Trpe Quad | vidchie Tmesamg ™

Event ID Filter  Conipins -

Actions * Reconds Per Page: 0w

Sort By: Tess Falled ASC. TCP Upload Out of Order (Packers) ASC. TCP Buffer Detay ASC

wWiusd Call 10 Wijusd Devics 1D Dewics GPS [End)  Devics Devics  Davics  Meb Spesd Test  Batbery  RSX1 Mefwork Typa
Latitudes [X Latshuds  Longkuds Lavwnd (%]  ([cien])
[Cmad) b (SRwrt}

LLC 20 11004/ 20 anualNetTest Rkl NISE'34 3514 - 50.76.18.101:81
12153112 12:52:12 WITELEES" 50.76.15.181:81
DLk 202 11504/ 20 anualNetTest Aot MISAH' 36" J5.14 TR ToP 50.76.1%5.181:81
1304022 13:14:22 WITe1TEs" 50.76.16.181:81
LR 02 I IR 20 IR A0 T M any sl et Test GllrdaMateS GRRoaNL IS5 357 193 e NLI955 M 183 e upe WIFY SU84181 30087 50.76.14.181:81
10a38: 00  20:04:03 |10:36:10 ETraea” ETTeed”

PLARr 30221 1,/02/ 20351 102/ 200 HanualN et Test GLlndaMotaS GPheaM 13955 367 12.93 TLE MNi2955'38" 1283 TrE LiDP WIF1 915518130357 50.75.16.181:81
09530 218:51:55  0Rlicld ETrega” ETTeNEa”

1L 30201 102/ 20251 102 200 anualNetTest GLIndaMotoSGFhadM 12955 367 12.93 Ti.E MNL2955 38" 1293 TL.E uo# WIF1 918518130097 S50.76.16.181:81
09:25:05 18:55:47 0r@:25=0% ETTEIE 4" ETTEIL 4"

DL R0 20351 L0 20 Manya et Test Aokt NI %04 -TRAT NP %14 -TRIAZ UDP LTE +124070084651  50.76.04.001:00
1009036 111736 11015226 WITE1IEE WITR1ISE" 50.76.16.181:81
AT LI035 117202 ManualNetTest SGPhenelinda M12955 357 1393 e MN1I®55 35 1283 TTE uoe LTE FLEIIT046026  SO0.76.16.181:81
W0500 3 202848 (10:00:04 TS EFTeaes”

127302012716/ 2005 12/ 1 6/ 200 H s nuslN et Test Zra5y N35°8°36" 1514 -71.22 N3SeE'36" 35.14 -77.22  UDP WIF1 Mo San 50.76.1¢6.181:81
15: 3929 15:36:31 15:39029 WIS WIS

1/ I 30212 16 2005 12/ 1 6 202a T DN et Test US2010ev] MIS°8'36" J5.14 -T722  NISPR3E 3514 -Tr2T  UoP WIFl Mo Sam 50.76.1%6.181:81
15:42:02 15:48:31  15:44:29 WITe1TEs" WIR1 5"

L S O L LA 200 1L 2 16 20T D et Test UEI01Devl MNISE 36" I%.14 -FRAT NIEIET J%14  -TTAT DR R Mo S 50,76, 14.181:81
15:52:00 25:49:10 (1545210 WITE1ISh WITPlESh

1A ES P00 16/ 3035 131 6 200 T Db et Tt U201 De HIGHE 36" .34 «T1.33  NIRE'3E" 3914 -77.33 LDP WIFY Mg Samn 50.7&.16.181:81
15:58:53 15:85:34 15:55:04 WL W LIRS

1270 302012 16/ 2005 12/ 1 6/ 2005 T DN et Test US201 Dl MN3S°8'36" 35.14 «77.22  N3SeE'3E" 3%.14 -TT.2Z UDP WIF1 Mo Samn 50.76.1£.181:81
168 3:38 36:07:53 |3&6:07:50 WITRIEE WITERIIEE

oaGL
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Automated Script Samples

e Superscript —
» Start SiteScript(1), SiteScript(2),

e Scheduler -

» Run SuperScript(1) at 9am SiteScript(3)

» Stop SuperScript(1) at 159pm » Pause 20 min (run time)

» Run SuperScript(2) at 2am >_ Stop SiteScript(1), SiteScript(2),
SiteScript(3)

» Stop SuperScript(1) at 559pm > Pause 5 min (off time)

» Run SuperScript(1) at 6pm Start SiteScript(4), SiteScript(2)

> Stop SuperScript(1) at 859am Pause 30 min (run time)

Stop SiteScript(4), SiteScript(2)

YV V VYV V

Pause 3 min (off time)

—
« 3
\ 4
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Thank you

oaL
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