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Connecting 4-Wire VF Ports on tProbe™ in Self Test

The test procedure requires tProbe™ T1 Analyzer and optional MAPS™ APS Emulator licenses
tProbe T1 Analyzer should be installed on the system

Cross-connect VF ports with VF audio cables as shown below for self test

VF1IN — VF2 OUT
VF2 IN - VF1 OUT

tProbe™ T1 E1
Analyzer

VF Cable >

<
VF #1 Out to VF #2 IN
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Connecting 2-Wire FXO FXS Ports on tProbe™ in Self Test

* The test procedure requires tProbe™ T1 Analyzer and optional MAPS™ APS Emulator licenses
* tProbe T1 Analyzer should be installed on the system

* Cross-connect FXO FXS ports with RJ-45 cable as shown below for self test

tProbe™ T1 E1
Analyzer

GL Communications Inc.

T1/E1 1 T1/E1 2
e X LOS
LOF LOF
ERR > ERR
USR ® . USR
PWR CLK

RJ-45 Cable
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Invoke tProbe T1 Analyzer from the shortcut icon B&==

Invoking tProbe™ T1 Analyzer

tProbe T1
Analyzer(x6d)

created on the desktop or from the following path
C:\Program Files\GL Communications Inc\tProbe T1

Analyzer\UsbNGT1.exe

oGL
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ﬁ T1 tProbe Analyzer 64-bit

File Config View Meonitor IntrusiveTest Special Applications  Window  Help

|| Port | Framing | Loopback Termination Clock BESS Crozs-port Set all cards as selected
ollq ESF [193E) Mo Loopback Terminate Internal On Hormal :
2 ESF [193E) Mo Loopback Terminate Internal On Hormal <- Double-click to change values
£ >
Ol Card 1 -
T1/E1 Alarms - T —

Reset | Alports |21 | #2| T [¥F I
Sync Loss x o b 4 R e Gainfda)
Bipolar Violation vy v W o Wi, gl.com 00de
Carrier Loss x V x +
Frame Error v f V tPrObe T 1 Analvzer T5
Blue Alarm o o ' E =
Yellow Alarm . H . H o ] :
AIS 4 o 4 :

[ Ingert i

T1/E1 Statistics ol
a [~ Speaker

Frequency (Hz) 1543993 -
Level (dBdsx) 0.115  — ’ oy , : R (VF Dut]
BPV Errors 0 ] @ G l 818 West Diarnond Avenue - Third Floor G ain[dB)
CRC Errers 0 0 ; — Gaithersburg, MD 20878, USA 0.0d8
Frame Errars 0 0 Conmumunications I'nc. +
;;acr::;n;tg::re;f:n g g Copyright @ 2018 GL Communications Inc, All rights reserved. T3
==Bit/Frame Clock Slip==_| 0 _|:|

[ Drop

[~ Speaker

T1{E1 Alarms Logging - Set 0-dB |

Ready T1/E1 Sync Info




Start GL Server

* Openthe WCS Server: Special
Applications — Windows Client
Server (WCS) — WCS Server

* WCS server allows automation of
voiceband testing measurements
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Invoking GL Server

; T1 tProbe &nalyzer 64-hit (&dministrator)
File  Config View Monitor IntrusiveTest|Special.ﬂ.pplications Window  Help

x|| Port | Framing | Loopback Protocol Analysis » 3| Cross-port | Set all cards as selected I
aljq ESF [193E] Mo Loopbacl Protacal Ermulation 3 Hormal :
2 ESF [193E] No Loopbac| Mormal | <- Double-click to change values
Record f Playback File > WS Client
. Synchronous Trunk Record/Playback Dual VE Te/Rox
Dial Digits >

Call Capture & Analysis >

| T1/E1 Alarms Physical Layer Testing »

Echo Test Solutions >
M CBERT, HOLC, TRAU ¥
Facility Data Link ¥

All Ports #1
o

Svnc Loss
Bipolar Wiolation
Carrier Loss
Frame Error

ASS SR AN
LOLALLS

Bilue Alarm AudioBridge, StripChart »
ellow alarm
ALS Woice Quality &ssessment
Multiple=Dernultiplex
T1/E1 Statistics ) )
Recw Multifrarme Streaming owver UDP
Frequency (Hz) 15439% 7 1 arazos
Lewel (dEdsx) 0,172 0.058
EPY Errars 1] 0
CR.C Errors 1] 0
Frame Errors 1] 0
Transmit Under Run ] ]
Receive Over Run 1] 0
==Rit/Frame Clock Slip==_|
| T1/E1 Alarms Logging jl

[ alarm Logging I C:\Program Files\GL Communications IncitProbe T1 »

| Graph jl

online araph I Offline Graph I

[ Enable Event Graph

Launch WCS Server

ICarcH vl

—WF [Audio)
~ T« [VF In)
Gain[dB]

0.0dB

+

TS
ID _|:' :
[ Inset _r/

[~ Speaker

— R [WF Out]—
Gain[dB]
0.0de

+

TS
=

W Drop
[~ Speaker

Set 0-dB |
WF imped. /Mic -
B00 -

— Droplnsert TSs

™ Enable
Start Shon

[

[T1/E1 Sync Info




GL Server Settings

Start GL Server

oGL
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Listen Port = 17080 for T1 (17090 for E1)
Messaging = Binary
Version =4

Click OK to start GL server

Eile Edit iew Setup Help

0S| ArE 7T

il || titled - WCS Server - tProbeT —

Ready

MUk

Start GL Server — x

Listen Part

Ok,

<D efault: j

| Server iz Invizible

Mezzaging
{(* Send/ Receive Binay Messages
(" Send/ Receive A5CI Messages

Werzion
{" Send/ Receive Yersion 3 Messages

{(* Send/ Receive Yersion 4 Messages

v ze These Settings untl Further Notice

v Start Server Automatically At Analyzer Start-Up

WCS Server Window




Invoke MAPS™ APS Emulator (Client)

¥ T1tProbe Analyzer 84-bit (Administrator) — >
* From the tPrObe T1 Ana|yzel’, SeIeCt File Config Wiew Monitor IntrusiveTest | Special Applications  Window  Help
SDECI8.| App|lC8.tI0nS — PI‘OtOCO| x(| Port | Framing | Loopback Protocol &nalysis *> 5 | Cross-pont | Set ol cards &% selected J
Emulation — MAPS APS Emulator |5/} ) Nopooebad | protocolEmulstion 3 MAPS-ISDN :
to invoke MAPS APS Emulator Windows Client Server (WCS) (| ETSeE |
< Record / Playback File 5 MAAPS - S5Y/ISUP Conformance Scripts

(Cllent) MALPE GEM Ahis Interface Emulator

MAPE GEM A Interface Emulator

IEald'I V|

Synchronaous Trunk Record/Playback

* This client passes commands to the | T1E1 Alarms Lz Bl ‘ APS - AP Ermat STy E—
WCS server Best | Aron | CollCopture & Anabs > e Tl
serv SniC Loss o o ] ] rAPE - MLPPP Conformance Gain[dB)
i Physical Layer Testing >
Bipalar Violation v ¢ MAPS - CAS Emulatar e
Carrier Loss ™ v 1 » +
Frame Error Echo Test Solutions MAPS - CAS CLI Server TS
Blue Alarm v MCBERT, HDLC, TRAU ’ MAPS - CAP Emulator [0 =]
tellaw dlarm v ¢ Facility Data Link > :
als o o FAPS - FXOFXS Emulatar _
. . X i
AudioBridge, StripChart MAPS - INAP Ernulator ™ Insait —I—/:
T1/E1 Statistics Woice Quality Assessment rAAPS - ISDM Conformance Ermulatar
. ) [~ Speaker
el sy 0.3 : . MAPS - GPRSGE Interface Ernulatar [
BEY Ertars Recw Multifrarme Strearning ower UDP G ain(dE]
0.0de
CRC Errors Y - MLPPP Ernulatar .
Frame Errars u] 1] I
Transmit Under Run 0 ] CAS Emulator 5
Receive Owver Run o] 1] -
==Eit/Frame Clack Slip== SO Emulatar ID _l;
551 Dialer
MFR Emulatar ¥ Diop
IMA8 Emulator [™ Speaker
| T1/E1 Alarms Logging ﬂ| Set O-dB |
[~ alarm Logging I C\Program Files\GL Communications IncitProbe T1 Analyzer!, %F imped. /Mic—
EOO -
| Graph j|
Cnline Graph | Cffline Graph I m
[ Enable Event Graph [ Enable
Start  Stop
| =
0 = [3=]

OGL 8
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Procedure for 4-Wire VF Voiceband Measurement Test



Protocol Selection 4-Wire VF

Protocol Selection window is prompted after invoking MAPS™ APS Emulator, select the following:
> Protocol Standard - APS

> Protocol Version - None
> Node - VF

* Click OK to continue

Protocol Selection o
Frotocol Standard |.=1F‘S j
Protocol Version |Nnne ﬂ
Mode |VF j
F=0 |

Fa5
E &k |
Transpoart | ;l

Ok
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Configure Testbed in MAPS™ APS Emulator

* By default, it will display Testbed Setup window

* Observe that default Testbed Setup is displayed.
Verify the highlighted settings to get started with the

testing

* Click on Start to start the Testbed setup

oGL
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PAPS (Message Autornation Protocol Simulation) WF (&P5 ) - [Testbed Setup - TestBedDefault]

B Configurations Emulator Reports  Editor  Debug Tools  Windows Help

G Hhes sl H: = L@

HE B R

Config Value Iv Enahle
=l Configurations
H=l GL Server Configuration
Interface T
WCS Listener Port 17080
Server P Address 127.0.0.1

H=| Port Configuration
L= T1E1 Port Configuration 2
H= TIE1 Port Configurati.

Port Mumber 1
=| T1E1 Port Configurati...
L Port Number 2
H-| Database Connection Param...
Enable Connect Toe Datab... Enable
Database |P Address 192.168.12.81
Database Port 20019
Database Probe Mame APS_ 248

—  End User Configurations VF_Profiles.xml

11



Procedure to Load and Configure the Global Profile

@Configurations Emulator  Reports  Editor  Debug Tools  Windows  Help

* Global Profiles is used to configure test parameters for all
VF lines

* Onthe MAPS Client main GUI, select Configurations —
Global Configuration

* Click on open icon and select GlobalProfile VBM_FENS
and click on OK

* Inthe Global configuration window, select the required
test. Test parameters can be configured for all the tests

* VG6 or VG3 circuit can be selected. The selection will be
applied for all the tests

* VG6 and VG3 Pass/Fail Requirement are configured in
Global profiles for all the tests. User can edit the Pass/Fail
criteria

oGL
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QEBs> 3 RPN CE s e o o
Config Value |»
=l Global Configuration _VGEVG3Selection
H=I Digit Parameters Select Option
- Type Of Digit DTMF
—  Digit On Time in msec 80 viGe ﬂ
~  Digit Off Tirme in msec a0
I Powerlindb -10
-  Powerd indb -10
- Receive file naming convention DateT...
H=l Voiceband Measurement
H=I Traffic Options
L Record Call Disable
| | VvG6VG3 circuit Selection VG6
H=l Voiceband Measurement Parameters
H=l Tone 1004 Hz Met Loss Test Parameters
- Tone Powerin dBm -13
- Tone Duration in ms 10000
- Report Frequency in ms 1000
H=1{VG3 Pass Fail Requirment |
—  Min Pass Power 1.00
L Max Pass Power 1.00
H=]|VGE Pass Fail Requirment I
—  Min Pass Power 1.50
—  Max Tone Power 1.50
H=l Attenuation Distortion Parameters
Tone Power in dBm -13.0
Tone Duration in ms 2000
=] V&3 Pass Fail Requirment
’~ Min Pass Power 1.00 v Apply Edit
@ Initialisati
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Procedure to Load and Configure Global Profile (Contd.)

* Auto Measurement Test parameters allow users to
automate voiceband measurement tests and
select which test(s) to run. Call disconnects
automatically upon completion

* After making changes to Global Profile, Click on
Apply icon

* Close the Global Profile window

oGL
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@Configurations Ermnulator  Reports  Editer  Debug Toeols  Windows  Help

EBHe 3 BN Y o6 9
R
Cenfig Value
|: Min Pass ower 1.00 _EnableAutoVEM
\‘ Max Pazs Power 1.00 Select Option
=l VGE Pass Fail Requirment
|: Min Pass Power 0.00 False ﬂ
Max Pass Power 1.50
=| VCT Parameters
Reference File CAVOT_Reference\VQuad_Aut...
Degraded File Path CAVOT_Degradediu,
VOT Server [P Address 127.0.0.1
One Way Delay Measurement  Enable
H=l Auto Measurement Test
| | I Enable Auto Measurement False
—  Disconnect Call on Test Completi.. Enable
—  Tone 1004 Hz Met Loss Enable
—  Attenuation Distortion Enable 304-2504 Hz
- Three Tone Slope Enable
= CNM Test Enable
~  Intermodulation Distortion Enable
= Group Delay Disable
- Phase Jitter Disable
- Impulse Noise Enable
~  Signal to Moise Test Enable
- var Enable
- Log Results Enable
- Log Path MAPS\APS\VP Log'Voiceband...
L=l VOT Parameters
~  VOT Database Path W127.0.0. 1 Datalmport\VOT.mdb
L vQT Type POLOA IWI Edit
@ Initialisat
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Procedure to Start MAPS™ APS VF

* Click on Start All button to start both VF_Originating.gls and VF_Terminating.gls

* Observe that both the scripts are started (indicating Green color) and the VF_Originating status is displayed as “Select Voiceband Measurement
Test”

* Now, user clicks on the required test button. For example, click on ‘Impulse Noise’ button to run the Impulse Noise test

[@ MAPS (Message Automation Protocol Simulation) VF (APS ) - [Call Generation - CallGenDefault] ' -
|§g. Configurations Emulator Reports Editor DebugTools Windows Help = @

QFLesae@RhsE 6 sE L0

e HRBR . 8 [ea

Script Name Profile Call Info Script Execution Status Events Events Profile Result
YF_Originating.als o stp | Select Voiceband Measurement Test OutboundReleaseCall [ Pass | 1 [
2 YF_Teminating.als Port02 2.1 | - —y | Ready for Yoiceband Measurement InboundReleaseCall Pass 1 (
< >
]
Add Delete | Insert | Refresh Stark | Start Al Stop Stop All Abort | Abort All 1004Hz | 3-Tone Group Phase Impulse
] oo | vt | ] oo | sti] _sim [v] sip At [v] ot [l D [ | ow | w0 | 2 | T | | ow | v

o aL 14
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Procedure to Perform Voiceband Measurement Tests

* The VF_Originating.gls and
VF_Terminating.gls will set up a
call between Port01 and Port02

* VF_Originating.gls script has the
options to perform various
voiceband measurement tests

* Click on any of the voiceband
measurement test buttons to start
a test. Note the
VF_Originating.gls status
indicates “Select Voiceband
Measurement Test” and the
VF_Terminating.gls status
indicates “Ready for Voiceband
Measurement”

* Voiceband Measurement tests can
only be started from the
VF_Originating.gls

oGL
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MAPS (Message Automation Protocol Simulation) VF (APS ) - [Call Generation -CallGenDefauli] = (m] *
|!@ Configurations Emulator Reports  Editor Debug Tools Windows Help - 8 X
3 m; ¥ i I @ L9 LS (Y ﬁ
QEBEsA PN 7E s e o0 05
HER . Bls
Sr Mo Script Mame Frofile Call Info Script Execution Statuz Ewents Eventz... | Result Total [terations Completed |terations
YF_Originating. gls Partl Port01,1,1,1 Stop | Sel -eband Measurement Test OutboundR eleazeCall |- m
2 WF_Teminating.gl: Part2 Port02,2.2.1 Stop | Ready for Waoiceband Measuramant InboundR eleaszeCal | 1 0
1
Add Delete | Insert | Refresh Start All Stop Stop Al Abort | Abort All 1004 Hz 3-Tone 23-Tone Phase Impulse
| | | | | 'V| 'V| | | MNet Loss Slope EE ‘ g ‘ Test Jitter Moise B v
Save I Column'width ——— f——— T Show Latest
Fird
MAPS puT |
Fregquency :-: 1153 Hz
S NGRS AR 15:40:47.015000
Power :-: -13.0 dBm
ALK
- 15:40:48.800000 uration -- 300 me
3-Tone Slope :: 404Hz @ Level 2-12.0 dB
S =l o I 15.40:56.328000

3-Tone Slope - 1004Hz (@ Level ::-13.0 dBm

15:41:03.343000

h 4

3-Tone Slope @ 2804Hz & Level :-13.0 dBm

15:41:10.363000

) VEM_ITONE_5LOPE 15:41:17 236000
ALK Pl 15:41:17.612000
‘ Freq = 405 Hz, Power Level = -13.9 dBm 15:41:22 131000

‘ Freq = 1005 Hz, Power Level = -13 dBm, 404Hz Gain Slope = 0.9 15:41:23130000

‘ Freq = 2806 Hz, Power Level = -12.9 dBm, 2804Hz Gain Slope = -0.1

15:41:36.131000

- Fin 15:41:42.145000

ALK P 15:41:42 451000

m\ﬂmage Sequence /( Evert Config >\ Script Flow >\ Capture Events >\ 1004 Hz Met Loss Report >\ AMtenuation Distortion Test Report >\ 3-Tone Slope Test Report >\ Signal /C-Notch Noise Test Report >\ Intem

Initialisation Errors Error Events Captured Errors Link Status Up=0 Down=0

15



Test Results

* Test results are shown in the respective tabs as shown in the screenshot

oGL
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Date/Time Circuit Selected Freq (Hz) | Power (dBm) |  404Hz Gain Slope |  2804Hz Gain Slope | VG3(6) Criteria VG3(6) Test Result
2024-3-5 15:41:22 VG3 405 -13.90 Pass Power -14 to -9 dBm Pass
2024 3 5 15:41:29 VG3 1005 13.00 0.90 Pass Power 14 to -9 dBm Pass
2024 3 5 15:41:36 VG3 2806 _12.90 -0.10 Pass Power -14 to -9 dBm Pass

| 4 I » I\ Scripts >\ Message Sequence >\ Event Canfig >\ Script Flow >\ Capture Events )\

1004 Hz Net Loss Repott 3,

Attenuation Distortion Test Report 1 3-Tone Slope Test Report k Signal/C-Notch Moise Test Report )\ Intermodulation Distortion T

Initialisation Errors | Error Events | Captured Errors | Link Status Up=0 Down=0

| 4

16
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Procedure for 2-Wire FXO FXS Voiceband Measurement Test
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MAPS™ APS 2-Wire FXO FXS Setup

FXO | | FXS
— I I — P
B | |
FXO : : EXS
e . e
RJ-45 E : —_ I I — . =¥ RJ-45
z ! > I IP S = L=
% 2t 3 | . y \—|— a FXS %
firono T 1IES A ] = e LAl = | - o L tProbe™ T1 E1
Analyzer - = e | I = o Analyzer
> = - = e
> ™o m | | = s =
= : : ~
| |
| |
| I
2-Wire 2-Wire

'Q' GL 18
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Invoke MAPS™ APS Emulator (Client)

B T1 tProbe Analyzer 63-bit (Administratan) — X
(] From the tProbe T1 Analyzer’ File Config Wiew Monitor IntrusiveTest | Special Applications  Window  Help
. ) ) x|| Port | Framing | Loopback Protacal Analysis > 3 | Cross-port | Setall cards as selected J
select Special Applications — [BI1" ESTIE e owbed i S s o ;
2 ESF [193E) No Loopbacl
. . MAPS - 557
. Widindows Client Server (CS) >
PrOtOCO| EmUIanon — MAPS APS = Record / Playback File - MAPE - S5F1SUP Conformance Scripts
. MAPS GEM Abis Interface Emulator E——
Emulator to IﬂVOke MAPSTM APS Synchronaous Trunk Record/Playback RS S A Infarface Ermu Im
| T1/E1 Alarms Dial Digits 5 nterface Emulatar ————
. MAPS - MAP Erulator Y Lwdic)
Emulator (client) Reset | aleons | # Call Capture & Analysis > TH VI
Sync Loss o o Physical Layer Testing 5 MAPS - MLPPP Conformance gegnd[gB]
Bipolar Vialation $ $ MAPS - CAS Ernulator :
H H Carrier Loss Echa Test Soluti » i
* This client passes commands to the Frame Error @ o cho fest Solutions MAPS - CAS CLI Server TS
Blue Alarm v GBI, DI el ’ MAPS - CAP Ernulator =
WCS server fellow Alarm v ¢ Facility Data Link > :
als o o MAPS - FXOFXS Emulator _
o i N :
SudioBridge, StripChart MAPS - INAP Ernulatar I Inset —I—/:
T1{E1 Statistics Woice Quality Assessment AP - ISDM Conformance Ermulator
. . [~ Speaker
et (el s : : MA&PS - GPRSGE Interface Emulator [EUE o
BPY Errars Recw Multifrarme Strearning awver IDP g?ﬂd[gB]
CRC frtors : : MLPPP Emulator .
Transmit Under Run ] 1] CAS Emulator 15 :
Receive Over Run 1] 1] -
==Eit/Frame Clock Slip== ISDM Ernulator ID _I;

oaL
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| T1{E1 Alarms Logging

4]

[ alarm Logging I C:lProgram Files\GL Communications IncitProbe T1 Analyzer!

Graph

-]

Cnline Graph | Cffline Graph I

[ Enable Event Graph

551 Dialer
MFR Emulator
Ib48, Emulatar

v Drop
[~ Speaker

Set 0-dB |
WE imped. iz
B00 -

— Droptdngert TS5s
[ Enable
Start  Stop

= =

0= |23

19




Protocol Selection 2-Wire FX0

* Protocol Selection window is prompted, select the following:
> Protocol Standard - APS
» Protocol Version - None
» Node - FXO

* Click OK to continue

Pratocaol Standard |.-'f-.F'S

Protocal Werzion | Maore

Maode |FHI:|

L L L L

Tranzpart |

ma:|

oGL

Communications



Configure Testbed in FXO

* By default, it will display Testbed Setup window

* Observe that default Testbed Setup is displayed.
Verify the highlighted settings to get started with
the testing

* Click on Start to start the Testbed setup

oGL
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MAPS (Message Automation Protocol Simulation) FXO {APS | - [Testbed Setup -TestBedDefaulf] — O
[8" Configurations Emulator Reports Editor DebugTools Windows Help - 8 X
LYY 1 [EXH PRI
HE L]
Config Value ¥ Enable
B Configurations
. =l GL Server Configuration
Interface T
WS Listener Port 17080
Server IP Address 127.0.0.1
. =l Peort Configuration
| E TIE1 Port Configuration 1
. = T1E1 Port Configuration 1
Port Mumber 1
Start Timeslot 0
End Tirmeslot 23
H=1 Signaling Bits
Ringing oo0o
E Offhook 1111
Onhook 0101

L End User Configurations

APS Profiles.cml

Start Edit |

@ |Initialisation Errors

A
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Procedure to Load and Configure the Global Profile

MAPS (Message Automation Protocol Simulation) FXO (APS ) - [Global Cenfiguration - Globalprofile_VBM_... — O *
Q Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help - 8 X
. . _ Qg & e o )
* Global Profiles is used to configure test parameters for all FXO lines e
HIR 9|
. . . . Config Value =
* Onthe MAPS Client main GUI, select Configurations —Global (5 Random inter Call Duration [ —
. . Minimurn inter call duration in ms 3000 Select Option
CO nfl g u ratl on I: Maxirmum inter call duration in ms 6000 -
I~ Receive File Naming Convention DateTimeStamp ves
. . . . F=) Voiceband Measurement
* Click on open icon and select GlobalProfile_VBM_FENS and click =) Tiaffic Options
L Record Call Disable
on OK - VG6 VG3 Circuit Selection

H=l VWoiceband Measurement Parameters
H=l Tone 1004 Hz Met Loss Test Parameters

* Inthe Global configuration window, select the required test. Test - Tone Powerin dBm 13
—  Tone Duration in ms 10000
parameters can be configured for all the tests — SZT; F“*Fq_”f;‘}“ in ms 3 1000
= dss Fal EQUITEMEN
Iiin Pass Power 1.50
* VG6 or VG3 circuit can be selected. The selection will be applied - VG&“;ZSSPFE;TEE:’U“;:EWM | 130
—  Min Pass Power 1.50
for a” the teStS L Max Tone Power 1.50
H=l Attenuation Distortion Parameters
. . . . — Tone Power in dBm -13.0
* VG6 and VG3 Pass/Fail Requirement are configured in Global | Tone Duration in ms 2000
. . . . . H=l VG3 Pass Fail Requirement
profiles for all the tests. User can edit the Pass/Fall criteria Min Pass Power 304 to 3004 Hz 130
Max Pass Power 304 to 3004 Hz 5.00
Min Pass Power 404 to 2804 Hz 1.30
Max Pass Power 404 to 2804 Hz 3.00
Min Pass Power 504 to 2504 Hz 1.30
Max Pass Power 504 to 2504 Hz 3.00

U=l VGE Pass Fail Requirement
Appl Edit
L Min Pass Power 304 +0 3004 H7 130 v || _pooly | edr |

.O»Gl @ Initialisation Errors @ Error Events @ G
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Procedure to Load and Configure Global Profile (Contd.)

MAPS (Message Autemation Protecol Simulation) FXO (APS ] - [Global Cenfiguration - Globalprofile_VBM_... — O *

Auto Measurement Test parameters allow users to
automate voiceband measurement tests and select
which test to run. Call disconnects automatically
upon completion

After making changes to Global Profile. Click on

Apply icon

Close the Global Profile window

'{Q»‘Cnnfiguratinns Emulator Reports  Editer Debug Tools  Windows  Help

Qg &

R
Config
L= VG6 Pass Fail Requirement
|: Min Pass Power
Max Pass Power
=l VT Parameters
Reference File
Degraded File Path
VOT Server [P Address
One Way Delay Measurement
H=l Auto Measurement Test
| | |— Enable Auto Measurement
- Disconnect Call on Test Completion
- Tone 1004 Hz Met Loss
- Attenuation Distortion
- Three Tone Slope
- CMM Test
I Intermodulation Distortion
- Group Delay
- Phase Jitter
- Impulse Noise
- Signal to Noise Test
L vaT
- Log Results
- Leg Path
H=l WOT Parameters
|: WOT Database Path
VQT Type
U=l Speech to Text
Status
E Databaze Path

Report Generation

- & X
Y Y
& @ Q)
Value ~
_EnableAutovBMm
1.50 Select Option
1.50
True

CAVOT_Reference\VQuad_Aut...
CAVOT_Degradedi 1ub,

127.0.0.1

Enable

True

Enable

Enable

Enable 304-3004 Hz
Enable

Enable

Enable

Disable

Disable

Enable

Enable

Disable

Enable
MAPSVAPS\WF\LoghVoiceban...

W127.0.0.1\Datalmport\VOT.m...
POLOA

Disable

Ch\Program Files\GL Commu...
Enable

@ Initialisation Errors

» Apply Edit

@ Error Events @ C
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Protocol Selection 2-Wire FXS

* From the tProbe T1 Analyzer, select Special Applications — Protocol Emulation — MAPS APS Emulator to
invoke MAPS APS Emulator (client)

* Protocol Selection window is prompted, select the following:
» Protocol Standard - APS

Protocol Version - None

Node - FXS

Click OK to continue

YV YV V

Protocal Selection

Pratocol Standard |.ﬁ.F'S

L L %

Protocal Yersion | Mane

L

Tranzpart |

ak.

oGL
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Configure Testbed in FXS

* By default, it will display Testbed Setup window

* Observe that default Testbed Setup is displayed. Verify
the highlighted settings to get started with the testing

* Click on Start to start the Testbed setup

oGL
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WA MAPS (Message Autamation Protocal Simulation) FXS (8PS ) - [Testbed Setup - ... — O >
X Configurations  Ernulator  Reports  Editor  Debug Tools  W¥indows  Help - a x
= & T N 0
E B v Pl vy HsG S L@
HEH
I
Config Value
=l Configurations ~ Interface
=l GL Server Configuration ISE|EI:|: Option
Interface T
WCS Listener Port 17080 iE I
Server IP Address 127.0.0.1
H=l Port Configuration
L= T1E1 Port Configuration 1
Li=) TIE1 Port Cenfigurati...
E Start Timeslot 0
End Timeslot 23
— Interface Fx5
End User Configurations APS_Profilesxcml
Region Morth America
Start Edit |
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Configuring Call Generation Window in FXS

* On MAPS™ APS FXS, select Emulator
— Call Generation. This will invoke Call

Generation window

* Click on Open icon, select Default, and
click OK. This will load the Default

configuration

* Now, select Line025 to Line048 (These
belong to T1 Port 2)

®* Click on Start to start FXS lines

oaL
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MAPS (Message Automation Protocel Simulation) FX5 (APS ] - [Call Generation - Default]
|%, Configurations  Emulator Reports  Editor Debug Tools Windows Help

QEBs3 @R 7Y ss S L0
L =
D) HBR S LI
SrMo Script Mamne Profile Call Inf Script Execution Status Events Evver|
2 ine02! Z Teminate |-
Teminate I-
Terminate |-
Teminate I-
Terminate |-
Teminate |-
Teminate I-
Teminate |-
Teminate I-
Terminate |-
Teminate |-
Terminate |-
Teminate |-
Terminate I-
Teminate |-
Teminate I-
Terminate |-
Terminate |!

[ add | Delete | msert | Refresh |[~ Start | startai |

Stop |V| Stop All |V| Abort |AbortAII|

Columnwidth —— f——— [ Show Latest

| Save I

Find

Scripts }Jhssage Sequ(‘ Event Corfig }\ Seript Fow /

@ [Initialisation Errors

| @ Error Events

| @ Captured Er|
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Procedure to Start Voiceband Measurement Tests in FX0

*  OnMAPS™ APS FXO GUI, select Emulator — Call Generation. This will invoke Call Generation window

* Click on Open icon, select Default, and click OK. This will load the Default configuration

* Now, select Line001 and verify that it is loaded with APS_PlaceCall.gls script

*  Similarly, Line013 should be loaded with APS_AnswerCall.gls script

* Click on Start button to start both PlaceCall and AnswerCall script

* Observe that both the scripts are started (indicating Green color) and the PlaceCall status is displayed as “Select Voiceband Measurement Test”

* Now, user clicks on the required test button. For example, click on ‘3-Tone Slope’ button, to run the 3-Tone Slope test

|ﬁ. Call Generation - singlecall = || (=] |ﬁ
| HE . B [[aa
Srio Script Marne Profile Call Infa Script Execution | Status Events | Ewents Profile | Result

AP5S_PlacelCall glz Line001 Line001.1.1.0 Stop Select Yoiceband Meazurement Test OutboundR elease... |_
2 APS_AnzwerCall.glz Line013 Line013.12.1.12 Stop Ready for Yoiceband Measurement InboundR eleaseEaII| Pazz

< >

L
Add Delete | Insert | ReFresh| | Skart .ﬁ.||| Skop '7| Skop Al 'V| abort |.ﬁ.l:u:urt Al 1004 Hz 3-Tane MM IMD (Group Phase Impulse SiNR
Metk Loss Slope Delay Jitker Moise
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Procedure to Start Voiceband Measurement Tests in FXO (Contd.)

*  OnMAPS™ APS FXO GUI, select Emulator — Call Generation. This will invoke Call Generation window

* Click on Open icon, select Default, and click OK. This will load the Default configuration

* Now, select Line001 and verify that it is loaded with APS_PlaceCall.gls script

e  Similarly, Line002 should be loaded with APS_AnswerCall.gls script

* Click on Start button to start both PlaceCall and AnswerCall script

* Observe that both the scripts are started (indicating Green color) and the PlaceCall status is displayed as “Select Voiceband Measurement Test”

* Now, under Events column, user can select the required test. For example, select ‘3-Tone Slope’ to run the 3-Tone Slope test

MAPS (Message Automation Protocel Simulation) FXO (APS ) - [Call Generation -CallGenDefault] = O *
|ﬁ, Configurations  Emulater  Reports  Editer  Debug Toels  Windows  Help - 8 X
L = - i T @ LY = = ﬂ
QEFEHs s BN € o e @ 0| L
HE . 8 |fa
SrMo Script Mame Profile Call Info Script Execution | Status £l Ewentz... | Result Total lterations Completed Iterations

ABEC Placal sl ale PR R n o | - |
APS_PlacelCall gls Line001 Line001,1,1.0 LytboyndBeles I— —m
2 APS_AnswerCall gls Line0nz Line002,2.1.1 Stop | Ready for Yaoiceband Measurement InboundR eleast OutboundReleaseCall 1]
Flash

1004 Hz Met Loss

Attenuation Distortion 304-3004 Hz
Attenuation Distortion 404-2804 Hz
Attenuation Distortion 304-2504 Hz

3-Tone Slope
C-Motched Moise
IMD
I 1]
Impulse Moise
Add | Delete | msert | Refresh | | startal | stop [w| stopan [w| abort | abortai 1004Hz | 3-Tone o —
Net Loss Slope S/MR
Save | Columnwidth ——— |——— [ Show Latest var
H| Fitw 23-Tone Test
1

) O GL | PP DUT
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Procedure to Start Voiceband Measurement Tests in FXO (Contd.)

e The APS_PlaceCall.gls and
APS_AnswerCall.gls will setup a
call between Line001 and Line02

e APS PlacecCall.gls script has the
options to perform various
voiceband measurement tests

* Click on any of the voiceband
measurement test buttons to start a
test. Note that APS_PlaceCall.gls
status indicates “Select Voiceband
Measurement Test” and the
APS _AnswerCall.gls status
indicates “Ready for Voiceband
Measurement”

* Voiceband Measurement tests can
only be started from the
APS PlaceCall.gls

oGL
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MAPS (Message Automation Protocol Simulation) FXO (APS ) - [Call Generation -CallGenDefault] = *
|%, Configurations Emulator Reports  Editor Debug Tools Windows Help - 8 x|
1 el ) : i @ = . Y S
QE L9 % 8 = & 6 le o v
HE . B [fe
| Srio | Script Mame | Prafile: | Call Infa | Script Execution | Statug | Events | Events... | Fesult | Takal Iberations | Completed [terations
AP5_PlaceCall glz Line001 Line001.1.1.0 Stop | Select Voiceband Measurement Test CuthoundR eleaz=Cal |_ m
2 APS_AnzwerCall.gls Line002 Lire002.2.1.1 Stop | Ready for Voiceband Measurement InboundR eleaseCall | Pass 1 i]
L 1
Add Delete | Insert | Refresh Start Al Stop Stop Al Abort | Abert Al 1004 Hz 3-Tone 23-Tone Fhase Impulse
| | | | | 'V| 'V| | | Met Loss Slope Bzl ‘ e Test Jitter MNoise SINR var
Save | Colurmin width —— F——— [ Show Latest
Find
MAPS S | nd |
State :: Idle
Orhaok 0.1, 0,1
ey P! 15:11:40.733000
Signaling Bits :: O, 1, O, 1
QOffhoak 0 1,1.1.1
b TP 22T Transmitting On Card :: 1 Timeslot :: O
* Tone Detected =2 Dial Tone 15:11-45. 948000
Dialing :: 126
= P 15:11:48.350000
* Taone Detected @ Ringback Tone 1511:51 167000
‘ Taone Detected :: Ringback Tone 154157 131000
Path "Verificati
Sl C o P 15:12:04.709000
Path Verification Ack
4 S T e 15:12:11.214000
EE'}\M@B Sequence /:( Event Corfig >\ Seript Flow >\ 1004 Hz Net Loss Report >\ AMtenuation Distortion Test Report >\ 3-Tone Slope Test Report >\ Signial /C-Match Moise Test Report >\ Intermaodu
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=0 Down=0
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Test Results

* Test results are shown in the respective tabs as shown in the screenshot

Date/Time Circuit Selected | Freg (Hz) Fower (dBm) 404Hz Gain Slope | 2804Hz Gain Slope 336 Criteria WG3(6) Test Result
2020-7-16 14:48:07 VG3 405 -12.96 Pass Power -14 to -9 Pass
2020-7-16 14:48: 14 VG3 1005 -12.97 =000 Pass Power -14 to -9 Pass
2020-7-16 14:48:21 VG3 2806 -12.97 -0.00 Pass Power -14 to -9 Pass

4 | ¥ |} 3-Tone Slope Test Report K Signal/C-Nateh Neoize Test Repart >\ Intermodulation Distortion Test Repart >\ Impulze Noize Test Report >\ S/MR/Met Lozs vs Level Test Report >\ VET T

@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0Down=0 | 2
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Voiceband Measurements

Voiceband measurement includes below tests:

Signal-to-Noise Ratio and Level
Three Tone Slope (Gain Slope)
23-Tone Test
Signal-to-C-Notched Noise Test
Attenuation Distortion

1004 Hz tone

Intermodulation Distortion (IMD)
Impulse Noise

VQT
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Synchronization Codes

Frequencies are used by MAPS™ APS FXO scripts to synchronize the transmit and receive actions of each test

S/NR/Net Loss vs Level Synchronization Tones

S/NR Sync

Send tone @ 853Hz to indicate the start of S/N test

S/INR Ack

Send tone @ 2351Hz to indicate the S/N measurement has been started

S/NR Ack Next Tone

Send tone @ 1004Hz to send next tone level for the S/N test

CNN Synchronization Tones

CNN Send Tone @ 1049Hz to indicate the start of CNN test

CNN Ack Send tone @ 2351Hz to indicate 3-Tone Slope measurements has been started
3-Tone Synchronization Codes

3-Tone Slope Send tone @ 1153Hz to indicate the start of 3-Tone Slope test

3-Tone Slope Ack

Send tone @ 2351Hz to indicate 3-Tone Slope measurements has been started

Attenuation Synchronization Tones

Attenuation Distortion Test (304Hz to 3004Hz)

Send tone @ 1249Hz to indicate the start of Attenuation Distortion test

Attenuation Distortion Test (404Hz to 2804Hz)

Send tone @ 1361Hz to indicate the start of Attenuation Distortion test

Attenuation Distortion Test (504Hz to 2504Hz)

Send tone @ 1549Hz to indicate the start of Attenuation Distortion test

Attenuation Distortion Test Ack

Send tone @ 2351Hz to indicate Attenuation Distortion measurements has been started
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Synchronization Codes (Contd.)

1004Hz Net Loss Synchronization Tones

1004Hz Net Loss

Send Tone @ 1657Hz to indicate the start of 1004Hz tone test

1004Hz Net Loss Ack

Send tone @ 2351Hz to indicate 1004Hz tone measurements has been started

IMD Synchronization Tones

IMD Sync

Send tone a2 1741Hz” to indicate start of IMD test

IMD Sync Ack

Send tone @ 2351Hz to acknowledge start of IMD test

Impulse Noise Synchronization Tones

Impulse Noise Sync

Send tone @ 1867Hz to indicate the start of Impulse Noise test

Impulse Noise Ack

Send tone @ 2351Hz to indicate that Impulse test has been started

VQT Synchronization Tones

VQT Sync Send tone @ 751Hz to indicate the start of Voice Quality Testing

VQT Ack Send tone @ 2351Hz to indicate that Voice Quality Testing has been started
23 - Tone Synchronization Tones

23-Tone Send tone @ 1781Hz to indicate the start of 23-Tone Test

23-Tone Ack Send tone @ 2351Hz to indicate that 23-Tone has been started
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Synchronization Codes (Contd.)

Common Synchronization Tones to end the Voice Measurement Test

FIN Send tone @1949 to indicate the end of the current voice measurement test

FIN Ack Send tone @ 2351Hz to acknowledge the end of current voice measurement test
Common Synchronization Tones to complete the Voice Measurement Test

Complete Send tone @2251 to indicate the complete of the transmission from source to destination or destination to source
Common Synchronization Tones to Continue the Voice Measurement Test

Continue Send tone @2153 to indicate the continuation of next tone from source to destination or destination to source
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A\

Reference
1004Hz
-13dBm

oGL
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1004 Hz Tone Test

Circuit Under Test
Example 6dB loss

Level
24l d8m

Pass if £1.5 dB of the reference signal level.

1004Hz
1004Hz
1004Hz
1004Hz
1004Hz

Measurement reported in 1s intervals
-19.00dBm
-19.05dBm
-18.09dBm
-18.90dBm
-19.00dBm
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1004 Hz Tone Test

* This testis used to test 1004 Hz net loss and periodically

report received tone level of a continuous 1004 Hz tone tProbe™ T1 E1
Analyzer

* This is a measure of the change in net loss as the
frequency of a signal on the line varies across the Voice
Frequency (VF) bandwidth

* Tone (1004 Hz,-13 dBm) is sent and monitored at the
receiver side. Below are the WCS commands to send and
receive tones

VF2 IN

VF2 Out VF1 IN VF1 Out
MPLS Router MIPLS Router

» monitor freq window 500 msec # 2 : 5 report BT T—— P i 63 VaE
1000 msec; VG3, VG6 /\/ ’
» tx tone(1004,-13.000000) #1:1 10000 msec;
Tx Tone 1004Hz @ -13 dBm Rx Tone 1004Hz
JAVAVAVAVAVAN NV Measure Level

at every second

<& <&

Y Y

Rx Tone 1004Hz Tx Tone 1004Hz @ -13 dBm

NVVVV\ Measure Level NVVVW\

at every second

oaL
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WCS Commands and Tasks used for 1004 Hz Tone Test

tProbe™ T1 E1
Analyzer

* Tone (1004 Hz,-13 dBm) is sent and monitored at the receiver
side
* Below are the WCS commands to receive and send tones

» monitor freq window 500 msec # 2 : 5 report 1000
msec ;

» tx tone(1004,-13.000000) #1:1 10000 msec;

VF2IN | | vF2 Out

MPLS Router MPLS Router

VF1IN VF1 Out

IP R VG3,VG6
Tx Tone 1004Hz @ -13 dBm Rx Tone 1004Hz
JAVAVAVAVAVAY NVVVIVW Measure Level
at every second
< <
Rx Tone 1004Hz Tx Tone 1004Hz @ -13 dBm
NV VNV\ Measure Level NNVVVW

at every second

oGL
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1004 Hz Net Loss Test Configuration

* The following parameters can be configured in the Global profile
for 1004 Hz Net Loss Test:

» Tone Power in dBm -=| Tone 1004 Hz Met Loss Test Parameters
» Tone Duration in ms —  Tone Power in dBm -13
> Report Frequency in ms —  Tone Duration in ms 10000
VG3 P Eail Requ ) — Report Frequency in ms 1000
i equiremen
ass rafl =ed -=| W33 Pass Fail Requirement
» Min Pass Power in dBm | Min Pass Power 1.50
» Max Pass Power in dBm —  Max Pass Power 1.50
* VG6 Pass Fail Requirement -zl VGE Pass Fail Requirement
> Min P b —  Min Pass Power 1.50
IN Pass rower
—  Max Tone Power 1.50

» Max Pass Power e.g. Pass criteria for -13 dBm Tone
Power is -14.5 to -11.5 dBm

oGL
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VF_Originating.gls Ladder Diagram (Master)

* Initially both sides are On-Hook

* When it goes Off hook, dial tone is detected, the number is dialed and ring
back tone is received

* Connection is established and Path Verification is done

*  Waiting for user input. Under Events column, right-click on the select 1004Hz
Tone Test then VBM 1004HZ NET LOSS request tone (Frequency:1657Hz,
Power: -13dBm and Duration:300ms) is sent

* After receiving the ACK (Frequency:2351Hz, Power: -13dBm and
Duration:300ms) PlaceCall side sends the 1004HZ test tone

* Finally, a FIN (Frequency:1949Hz, Power: -13dBm and Duration:300ms)
Is received to end the test and subsequently an ACK is sent to indicate that
call will be terminated

oGL
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ouT
Onhaok = 0,1.0.1 I 15:55:40.244000
Offhock - 1.1. 1.1 P 15:55:42.257000
‘ Tone Detected - Dial Tone 156547 852000
Dialing :: 126 Py 15:55:47.870000
‘ Tone Detected - Ringback Tone 15:55:55.694000
‘ Tone Detected :: Ringback Tone 15:56:01.697000
‘ Tone Detected :: Ringback Tone 15:56:06.193000
Path Yerification ’ 15:56:13.729000
‘ Path Werification Ack. 15:56:19. 226000
B 1004 HZ NET LOSS P 15:56: 24 845000
< ALK 15:56:26. 760000
1004 Hz Test Tone © 1004 Hz & Level 2-13dBm ’ 15:56:27. 278000
COMPLETE I 15:56:38.801000
‘ “EM 1004 HZ NET LOSS 15:56:41. 259000
ACK P 15:56:41.579000
p Freq = 1004 Hz. Power Level = -12.57 dBm 15:56:44,110000
‘ Freq= 1004 Hz, Power Level = -12.97 dBm 15:56:45.108000
‘ Freq = 1004 Hz, Power Level = -12.97 dBm 15545 107000
< Freq = 1004 He, Power Level = 12.97 dBm 15:56:47.111000
‘ Freq=1004 Hz, Power Level = -12.97 dBm 15:56:49.109000
{ Freq = 1004 Hz, Power Level = -12.97 dBm 15:56:49.111000
‘ Freq=1004 Hz, Power Level = -12.57 dBm 15:56:50.106000
" Freq = 1004 Hz, Power Level = 12.97 dBm 16:56:51.117000
‘ Freq=1004 Hz, Power Level = -12.57 dBm 15:56:52 126000
‘ Freq= 1004 Hz, Power Level = -12.97 dBm 15:56:53.109000
< FIN 15:56:55. 763000
ACK I 15.56:56.079000
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* Initially both sides are On-Hook

* Anincoming call is detected, When the call is answered on the second ring, an

Off-Hook is sent

* After the Path Verification Ack Answercall side receives VBM 1004HZ NET
LOSS request tone (Frequency: 1657Hz, Power: -13dBm and Duration:
300ms) and acknowledged by sending ACK (Frequency: 2351Hz, Power: -
13dBm and Duration: 300ms)

* Then AnswerCall side measures the 1004HZ test tone and keeps the result in
the 1004Hz Tone Test Report tab

* After receiving COMPLETE (Frequency: 2251Hz, Power: -13dBm and
Duration: 300ms) tone, AnswerCall side sends VBM 1004HZ NET LOSS
request tone and receives the ACK

* AnswerCall side terminates the call by receiving the FIN (Frequency: 1949Hz,
Power: -13dBm and Duration: 300ms), and subsequently sending ACK

2GL
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VF_Terminating.gls Call Ladder Diagram (Slave)

MAPS oot
Onhaook - 0. 1.0, 1 Pot 15:55:40.251000
< Ringing 15:55:59.562000
P Ringing 15:56:05.578000
Offhock = 1.1.1.1 P 15:56:05. 573000
.‘ Fath “erifization 15:56:14. 509000
Path Verification Ack ’ 15:56:19.125000
‘ B 1004 HZ MET LOSS 155625 649000
ALK P 15:56:25.360000
.‘ Freq= 1004 Hz, Power Level = -12.97 dBm 15525 492000
p Freq = 1004 Hz, Power Level = 12,37 dBm 15.56:29 490000
4 Freq= 1004 Hz, Power Level = -12.37 dEm 15:5E: 20, 494000
4 Freq= 1004 Hz, Power Level = -12.37 dEm 155631 489000
.‘ Freq= 1004 Hz, Power Level = -12.97 dBm 155632 490000
.‘ Freq=1004 Hz. Power Level = -12.97 dBm 15:56: 37 495000
.‘ Freq= 1004 Hz, Power Level = -12.37 dEm 15 B 24, 4592000
.‘ Freq= 1004 Hz, Power Level = -12 97 dBm 155635, 488000
.‘ Freq=1004 Hz. Power Level = -12.97 dBm 15-RE- 36 492000
p Freq = 1004 Hz, Power Level = -12.97 dBm 15.56:37 488000
< COMPLETE 15:56:39.543000
WE 1004 HZ MET LOSS ’ 15:56-40.660000
< ALK 15:56:42.163000
1004 Hz Test Tone :: 1004 Hz @ Level ::-13dBm b 15:66-47 £78000
FIN P! 15:56:55.219000
< ALk 15:56:56.654000
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* 1004 Hz measurement results are logged in the “1004 Hz Tone Test Report” tab for the current test. Results include the received frequency and

1004 Hz Net Loss Test Results

power level
DatefTime Circuit Selected Freqg (H=) Forer (dBm) WE308) Criteria G380 Test Eesult
2020727 14:14:04 ViGa 10 -1297 Pass Power -14.5 to -11.5 dBm Pass
2020-7-21 14:14:05 VGG 1004 1297 Pass Power -14.5 to -11.5 dBm Pas=s
2020-7-21 14:14:06 VGG 1004 1297 Pass Power -14.5 to -11.5 dBm Pas=s
2020727 14:14:07 V6 100 -12.97 Pass Power -14.5 to -11.5 dBm Pass
2020727 14:14:08 ViGa 10 -1297 Pass Power -14.5 to -11.5 dBm Pass
2020727 14:14:09 ViGa 10 -1297 Pass Power -14.5 to -11.5 dBm Pass
20200721 14:14: 10 ViGa 10 -12.97 Pass Power -14.5 to -11.5 dBm Pass
2020721 14:14: 11 VGG 1004 1298 Pass Power -14.5 to -11.5 dBm Pas=s
2020721 14:14:12 VGG 1004 1297 Pass Power -14.5 to -11.5 dBm Pas=s
2020 727 14:14:13 ViGa 10 -1297 Pass Power -14.5 to -11.5 dBm Pass

—
oGaL
o
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Attenuation Distortion

Reference 1004 Hz 0dB net loss +1.5dB

1004Hz

-13dBm

+1.5

1] ||'I4 AEEEN RN

2404Hz -13dBm
2304Hz -13dBm
2204Hz -13dBm
2104Hz -13dBm
2004Hz -13dBm
1904Hz -13dBm
1804Hz -13dBm
1704Hz -13dBm
1604Hz -13dBm
1504Hz -13dBm
1404Hz -13dBm
1304Hz -13dBm
1204Hz -13dBm
1104Hz -13dBm

a04Hz -13dBm
BO4AHz -13dBm
TMAHz -13dBm
60 AHz -13dBm
504Hz -13dBm
A0 AHz - 13dBm

-
Level
dBm

Circuit Under Test

-

Reference
1004Hz
-13dBm

1000 2000 3000

200

Frequency

Hz

Pass if all points from 404 - 2804 Hz are between -1dB to +4dB of Reference level

45

oGL

Communications



Attenuation Distortion Test

tProbe™ T1 E1
Analyzer

* This is a measure of the change in net loss as the frequency of
a signal on the line varies across the Voice Frequency (VF)
bandwidth

* Reference tone is sent with (1004 Hz, -13 db) and level is
monitored at receiver side. This will be the reference level to VFZIN
calculate net loss with the received level with the different

VF1 IN VF1 Out
lt;IPLS Router

frequencies VG3,VG6 VG3, VG6
> >
Tx Tone (Reference) Rx Tone : 1004Hz
1004Hz, -13dBm Measure level : (Reference Level)
> >
Tx Tone 304Hz, -13dBm Rx Tone and Measure Levels
Tx Tone 404Hz -13dBm Calculate Net Loss
Tx Tone 504Hz -13dBm
<€ =
Rx Tone : 1004Hz Rx Tone (Reference)
Measure level : (Reference Level) 1004Hz, -13dBm
<€ <
Rx Tone and Measure Levels Rx Tone 304Hz, -13dBm

== Calculate Net Loss Rx Tone 404Hz -13dBm
O GL Rx Tone 504Hz -13dBm
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WCS Commands and Tasks used for Attenuation Distortion Test

* WCS Commands to monitor and transmit reference tone

» monitor tones ("MAPS\APS\VF\MTD Files/AttenuationDistortion.mtd")#2: 5;

» tx tone(1004,-13.000000) #1:1 2000 msec;
* Tone is sent with the different frequencies but with the same level and the net loss is calculated
* Commands to send tones with the difference of 100 Hz

> tx tone(304,-13.000000) #1:1 2000 msec;

> tx tone(404,-13.000000) #1:1 2000 msec;

» tx tone(504,-13.000000) #1:1 2000 msec;

oGL
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Attenuation Distortion Test Configuration

* The following parameters can be configured in the Global profile for
Attenuation Distortion Test:

>
>

Tone Power in dBm

Tone Duration in ms

* VG3 Pass Fail Requirement

>
>

Min Pass Power

Max Pass Power

* VG6 Pass Fail Requirement

>
>
>

oGL

Communications

Min Pass Power
Max Pass Power e.g. For Frequency range 304 to 3004 Hz

If send level is 1004 Hz, -13 dBm and received level is -13.24
dBm (reference level)

For: (Min 1.3, Max 5 dBm), the pass criteria is -14.54 to -8.24
dBm

H=| Attenuation Distortion Parameters

—  Tone Powerin dBm

—  Tone Duration in ms

H=l Vi3 Pass Fail Requirement

—  Min Pass Power 304 to 3004 Hz
—  Max Pass Power 304 to 3004 Hz
—  Min Pass Power 404 to 2804 Hz
—  Max Pass Power 404 to 2804 Hz
—  Min Pass Power 504 to 2504 Hz
—  Max Pass Power 304 to 2304 Hz
L=] V&6 Pass Fail Requirement

—  Min Pass Power 304 to 3004 Hz
—  Max Pass Power 304 to 3004 Hz
—  Min Pass Power 404 to 2804 Hz
—  Max Pass Power 404 to 2804 Hz
—  Min Pass Power 204 to 2504 Hz

—  Max Pass Power 504 to 2504 Hz

-13.0
2000

1.30
5.00
1.30
3.00
1.30
3.00

1.30
5.00
1.30
4.00
1.30
.00
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VF_Originating.gls Ladder Diagram

* Initially both sides are On-Hook

* When it goes Off hook, dial tone is detected, the number is dialed and
ring back tone is received

* Connection is established and Path Verification is done

* Waiting for user input. Under Events column, right-click and select
the Attenuation Distortion Test (i.e. 304 — 3004Hz, 404 — 2804Hz,
or 504 — 2504Hz) then VBM ATTEN DIST 304 request tone
(Frequency: 1249Hz, Power: -13dBm and Duration: 300ms) is
sent

* After receiving ACK (Frequency: 2351Hz, Power: -13dBm and
Duration: 300ms), PlaceCall sends the Attenuation Distortion test
tones

* After receiving COMPLETE (Frequency: 2251Hz,Power: -13dBm
and Duration: 300ms) tone, AnswerCall side will send VBM ATTEN
DIST 304 request tone and receives the ACK

* After receiving the ACK, Answercall sends the Attenuation Distortion
test tones

* Finally, a FIN (Frequency: 1949Hz, Power: -13dBm and Duration:
300ms) is received to end the test and subsequently an ACK is sent
to indicate that call will be terminate

OGL
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(Master]

MaAPS out
U ookE0ATAUN 16:36:16.434000
ook kAT 16:36:18.433000
4 Tone Detected :: Dial Tone 1635 24.029000
Diing : 126 16:36:24.053000
4 Tone Detected :: Ringback Tone 16:36:31.869000
4 Tone Detected :: Ringback Tone 163637865000
4 Tone Detected :: Ringback Tone 1636 42370000
Path Yerification 163649 907000
4 Path Verification Ack 1 3655 405000
B ATTEN DIST 304 1637 25,891000
el GIER 16:37:27 431000
Attenuation Distortion :: 1004 Hz & Level :-13.0dBm 163727 239000
Attenuation Distartion = 304 Hz & Level :-13.0dBm 163732 459000
Altenuation Distartion :: 404 Hz & Level =-13.0dBm 16:37-36, 975000
Altenuation Distartion - 504 Hz & Level :-13.0dBm 163741500000
Attenuation Distartion ;2 604 Hz @& Level :-13.0dBm 16:37.45.020000
Altenuation Distartion :: 704 Hz & Level -13.0dBm 16:37-50 538000
Atenuation Distartion :: 804 Hz @& Level :-13.0dBm 163755, 059000
Attenuation Distartion :: 904 Hz @& Level :-13.0dBm 16-37-59.539000
Attenuation Distortion :: 1104 Hz @& Level :-13.0dBm 163504119000
Attenuation Distortion :: 1204 Hz @ Level :-13.0dBm 163508635000
Attenuation Distortion = 1304 Hz @ Level :-13.0dBm 163813159000
Afteruation Distortion - 1404 Hz @ Level :-13.0dBm 16:38-18.1 78000
Attenuation Distortion :: 1504 Hz @& Level :-13.0dBm 1638 23,1 99000
Attenuation Distortion :: 1604 Hz @ Level :-13.0dBm 163827 719000
Attenuation Distortion :: 1704 Hz @ Level :-13.0dBm 163832 239000
Afteruation Distortion - 1804 Hz @ Level :-13.0dBm 16:38 36, 758000
Afteruation Distortion : 1904 Hz @ Level :-13.0dBm 163841, 779000
Aftenuation Distortion : 2004 Hz @ Lewvel =:-13.0dBm 163546, 295000
Attenuation Distortion :: 2104 Hz (& Level :-13.0dBm 16:38:51 F19000
Aftenuation Distortion :: 2204 Hz @& Level :-13.0dBm 16:38:55. 358000
Atteruation Distortion :: 2304 Hz @& Level :-13.0dBm 16-3501. 380000
Attenuation Distortion :: 2404 Hz @& Level :-13.0dBm 16-3905, 839000
Attenuation Distortion :: 2504 Hz @ Level :-13.0dBm 1633104159000
Attenuation Distortion :: 2604 Hz @ Level :-13.0dBm 16:3515.439000

J

Attenuation Distortion :: 2704 Hz & Level :-13.0dBm

Atteruation Distartion :: 2804 Hz @ Level :-13.0dBm
Atteruation Distortion :: 2904 Hz @& Level :-13.0dBm
Alteruation Distortion :: 3004 Hz @ Level :-13.0dBm
COMPLETE
o VBM ATTEM DIST 304
hd
ALK
4 Freq = 1005 Hz, Power Level = -12.9717 dBm
“‘ Freq =306 Hz, Power Level = -12.9739 dBm, 1004Hz Met Loz =0
4 Freq = 405 Hz, Power Level = -12.9693 dBm, 1004Hz et Loss = -0.00
“‘ Freq = 505 Hz, Power Level = -12.9736 dBm, 1004Hz Net Loss = 0.00
“‘ Freq = 604 Hz, Power Level = -12.971 dBm, 1004Hz Net Lass = -0.00
4 Freq = 704 Hz, Power Level = -12.9715 dBm, 1004Hz Net Loss = 0.00
“‘ Freq = B0E Hz, Power Level =-12.973 dBm, 1004Hz Met Logs = 0.00
“‘ Freq =905 Hz, Power Level = -12.5708 dBm, 1004Hz Net Loss = -0.00

Freq = 1104 Hz, Power Level = -12.971 dBm, 1004Hz Net Logs = 0.00

Freq=1204 Hz, Power Level = -12.9718 dBm, 1004Hz Net Loss = 0.00

Freq = 1306 Hz, Power Level = -12.9723 dBm. 1004Hz Met Loss = -0.00

Freq = 1405 Hz, Power Level = -12.972 dBm, 1004Hz Net Loss = -0.00

A A A A A

Frenq = 1505 Hz, Power Lewel = -12.973 dBm. 1004Hz Net Loss = -0.00

Freq = 1604 Hz, Power Level = -12.9704 dBm. 1004Hz Met Loss = -0.00

Freq=1704 Hz, Power Level = -12.9732 dBm, 1004Hz Net Loss = 0.00

Freq = 1806 Hz, Power Level = -12 9677 dBm. 1004Hz Met Loss = -0.00

Freq = 1905 Hz, Power Level = -12.973 dBm, 1004Hz Net Loss = 0.00

Freq = 2005 Hz. Power Level = -12.9711 dBm. 1004Hz Net Loss = -0.00

Freq = 2104 Hz, Power Level = -12.8707 dBm, 1004Hz Met Loss =0.00

Freq= 2204 Hz, Power Level = -12.9714 dBm, 1004Hz Net Loss = 0.00

Freq = 2306 Hz, Power Level = -12 972 dBm, 1004Hz Net Lass = 0.00

Freq = 2405 Hz, Power Level = -12.9714 dBm, 1004Hz Met Loss = -0.00

Freq = 2505 Hz, Power Level = -12.9722 dBm, 1004Hz Net Loss = 0.00

Freq = 2604 Hz, Power Level = -12.971 dBm, 1004Hz Net Loss = -0.00

Freq= 2704 Hz, Power Level =-12.9732 dBm, 1004Hz Met Loss = 0.00

Freq = 2806 Hz, Power Level = -12.9711 dBm. 1004Hz Met Loss = -0.00

I YWY YWY YYYY Y Y YY)y

Freq= 2905 Hz, Power Level = -12.9728 dBm, 1004Hz Net Loss =0.00

Freq = 3005 Hz, Power Level = -12.9723 dBm, 1004Hz Met Loss = -0.00

FIN

A A A

ALK

16:35:20 453000

16:35:24.978000

16:39:29.500000

16:35:34.020000

16:35:38.540000

16:35:40.935000

16:35%:41.241000

16:39:44.776000

16:35:43.277000

16:33:53.780000

16:3%:58. 776000

16:40:03.271000

1E:40:07. 777000

1E:40:12.777000

16:40:17.278000

16:40:21 777000

16:40:26.273000

TE:40:30.775000

1E:40:35 278000

16:40:40.278000

16:40:44 776000

16:40:43.276000

1E:40:54.272000

1E:40:58 778000
16:41:03.780000

16:41:08.277000

16:41:12.776000

16:41:17. 777000

16:41:22 277000

16:41:26.774000

1E:41:31.778000

16:41:36.277000

16:41:40.777000

16:41:45 276000

16:41:43.777000

16:41:54.931000

16:41:65.233000
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VF_Terminating.gls Ladder Diagram

Initially both sides are On-Hook

An incoming call is detected. When the call is answered on the
second ring, an Off-Hook is sent

After the Path Verification Ack, Answercall side receives VBM
ATTEN DIST 304 request tone (Frequency:1249Hz, Power: -
13 dBm and Duration:300ms) and acknowledged by sending
ACK(Frequency: 2351Hz, Power: -13dBm and
Duration:300ms)

Then AnswerCall side measures the received Attenuation
Distortion tones and keep the result in the Attenuation
Distortion Test Report tab

After receiving COMPLETE (Frequency:2251Hz, Power: -
13dBm and Duration:300ms) tone, AnswerCall side will send
VBM ATTEN DIST 304 request tone and receives the ACK

Now Answercall side sends the Attenuation Distortion test
tones.

AnswerCall side terminates the call by receiving the FIN
(Frequency: 1949Hz, Power: -13dBm and Duration:300ms),
and subsequently sending an ACK

OGL

Communications

MAPS il
Orhook -0, 1,0, 1 16:36:16.440000
< Ringing 16 36:35.71 9000
< RAinging 16:36:41.758000
Offhook 1.1.1.1 16:36:41.753000
4 Path Verification 16:36:50.805000
Path Verification Ack 16:36:55.326000
4 VBM ATTEN DIST 304 16:37:26.242000
ALK 16:37:26.650000
“. Freq = 1005 Hz, Power Level = -12.9717 dEm 16:37:30.244000
“. Freq = 306 Hz, Power Level = -12.9739 dBm, 1004Hz Met Lozs =0 16:37-34. 743000
4 Freq = 405 Hz, Power Level = -12.9693 dBm, 1004Hz Net Lozs = -0.00 16.37.39.243000
4 Freq = 505 Hz, Power Level = -12.9736 dBm, 1004Hz Net Loss = 0.00 16 37.43, 745000
4 Freq = 604 Hz, Power Level = 12,971 dBm, 1004Hz Met Loss = -0.00 15 37-48 244000
4 Freq =704 Hz, Power Level = -12.9715 dBm, 1004Hz Met Loss = 0.00 15 37E2 744000
4 Freq = 806 Hz, Power Level = -12.573 dBm, 1004Hz Met Loss = 0.00 16:37-57.244000
“. Freq = 905 Hz, Power Level = -12.9708 dBm, 1004Hz Net Loss = -0.00 16:33:01.744000
“. Freq=1104 Hz, Power Level = -12.971 dBm, 1004Hz Met Loss = 0.00 16:32:06.241000
4 Freq = 1204 Hz, Power Level = -12.9718 dBm, 1004Hz Met Loss = 0.00 16:38:10.739000
4 Freq = 1306 Hz, Power Level = -12 9723 dBm, 1004Hz Net Loss = -0.00 163815, 244000
4 Freq = 1405 Hz, Power Level = -12.972 dBm, 1004Hz Net Loss = -0.00 163820 741000
4 Freq = 1505 Hz, Power Level = -12.973 dBm, 1004Hz Net Loss = -0.00 163075 744000
4 Freq = 1604 Hz, Power Level = -12 9704 dBm, 1004Hz Net Loss = -0.00 16:32:30.243000
4 Freq = 1704 Hz, Power Level = -12.9732 dBm, 1004Hz Met Loss = 0.00 16:32:34.743000
“. Freq = 1806 Hz, Power Level = -12 9677 dBm, 1004Hz Net Loss = -0.00 163539243000
“. Freq=190% Hz, Power Level = -12.973 dBm, 1004Hz Met Loss = 0.00 163844, 243000
4 Freq = 2005 Hz, Power Level = -12.9711 dBm, 1004Hz Net Loss = -0.00 16 3848, 744000
4 Freg = 2104 He. Power Level = -12.9707 dBm. 1004Hz Net Loss = 0.00 16 3853, 742000
4 Freq = 2204 Hz. Power Level = -12.9714 dBm, 1004Hz Met Loss = 0.00 16 3A50 745000
4 Freq= 2306 Hz, Power Level = -12.972 dBm, 1004Hz Met Logs = 0.00 5 353 74400
4 Freq = 2408 Hz, Power Level = -12 9714 dBm, 1004Hz Net Loss = -0.00 16:39:06.239000
“. Freq = 2505 Hz, Power Level = -12.9722 dBm, 1004Hz Net Loss = 0.00 16:35:12. 746000
“. Freq = 2604 Hz, Power Level = -12.971 dBm, 1004Hz Net Loss = -0.00 16:35:17.744000
Freq = 2704 Hz, Pawer Level = -12 9732 dBm, 1004Hz Met Loss = 0.00 163922 743000
Freq = 2806 Hz, Power Level = -12.9711 dBm, 1004Hz Net Loss = -0.00 16,29:27.243000

Freq = 2905 Hz. Power Level = -12.9728 dBm, 1004Hz Met Loss = 0.00

A A A A

Freq = 3005 Hz, Power Level = -12. 9723 dBm, 1004Hz Net Loss = -0.00

16:39:31.743000

16:39:36.244000

Slave

COMPLETE

F Y

WEBM ATTEN DIST 304

F Y

ALK

Altenuation Distartion

11004 Hz & Level

:-13.0dBm

Atteruation Distortion @

304 Hz @ Level

:-13.0dBm

Attenuation Distortion <

404 Hz @ Level

:-13.0dBrm

Atteruation Distortion :: 504 Hz & Level

:-13.0dBrm

Atteruation Distortion @

E04 Hz (& Level

:-13.0dBm

Atteruation Distortion @

704 Hz @& Level

:-13.0dBm

Atteruation Distortion

1 804 Hz & Level

:-13.0dBm

Atteruation Distortion @

904 Hz & Level

:-13.0dBm

Altenuation Distortion

11104 Hz & Level

:-130dBm

Altenuation Distartion

11204 Hz i@ Level

:-13.0dBm

Altenuation Distartion

1304 Hz @& Lewvel ;-

13.0d8m

Attenuation Distortion

21404 Hz @ Lewvel -~

13 0dBm

Attenuation Digtortion

: 1504 Hz @ Lewvel ::-

13.0dBm

Attenuation Distortion

: 1604 Hz @@ Level ::-

13.0dBm

Attenuation Distortion

11704 Hz @ Level

-12.0dBm

Attenuation Distortion

: 1804 Hz @ Level ::-

13.0dBm

Attenuation Distortion

1904 Hz & Level ::-

13.0dBm

Altenuation Distortion

: 2004 Hz & Level o+

13.0dBm

Altenuation Distortion

: 2104 Hz i@ Level

-13.0dBm

Altenuation Distartion

1 2204 Hz @& Level

-13.0dBm

Attenuation Distortion

: 2304 Hz @ Lewvel -~

13 0dBm

Attenuation Digtortion

: 2404 Hz @ Lewvel -~

13 0dBrm

Attenuation Distortion

: 25804 Hz @ Level =

-13.0dBm

Attenuation Distortion

: 2604 Hz @ Level ::-

13.0dBm

Attenuation Distortion

1 2704 Hz @ Level ::-

13.0dBm

Attenuation Distortion

1 2804 Hz & Level o+

13.0dBm

Attenuation Distortion

1 2004 Hz @ Level o+

13.0dBm

Altenuation Distortion

- 3004 Hz i@ Level

-13.0dBm

FIN

F Y

ACK

16:33:33.340000

16:353:40.360000

16:35:41.853000

16:35:42.373000

16:33:46.833000

16:39:51.4159000

16:38:56.428000

16:40:00. 960000

16:40:05.480000

16:40:10.433000

16:40:15.019000

16:40:19.533000

16:40:24.053000

16:40:28.573000

16:40:33.095000

16:40:238.115000

16:40:42 625000

16:40:47 158000

16:40:51.698000

16:40:56.219000

16:41:01.238000

16:41:05.753000

16:41:10.273000

16:41:15.298000

16:41:19.818000

16:41:24.340000

16:41:29.368000

16:41:33.879000

16:41:35.333000

16:41:42.318000

16:41:47 460000

16:41:54 500000

16:41:55.859000
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Attenuation Distortion Results

* Attenuation Distortion measurement results are logged in the “Attenuation Distortion Test Report” tab for the current test. Results include the
received frequency, power level, and 1004 Hz Net Loss

DatefTime Circuit Selected Freq Range Freqg (H=) Fowrer (dBEm) 1004H= et Loss Wi3E3(8) Criteria W33(a) Test Besult
20200721 14:16:46G VGa 30300 1005 -1297 0,023 7000 Pass Power -14.5 to -11.5 dBm Pass
20200721 14:16:51 VGa 30300 306 -13.79 -0.31 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:16:55 VGa 30300 405 -13.49 -0.52 Pass Power -14.27 to -7.97 dBm Pass
20200721 14: 1700 VGa 30300 05 -13.33 -0.346 Pass Power -14.27 to -7.97 dBm Pass
20200721 14: 1704 VGa 30300 o0 -13.20 -0.22 Pass Power -14.27 to -7.97 dBm Pass
20200721 14: 1700 VGa 30300 T -13.12 -0.15 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:14 VGa 30300 806 15304 -0.06G Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:18 VGa 30300 05 -12.98 -0.00 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:23 VGa 30300 1104 -12.94 002 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:17:27 VGa 30300 1204 -12.90 0.06 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:32 VGa 30300 1306 -12.89 0.08 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:36 VGa 30300 1405 -12.87 0.09 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:41 VGa 30300 1505 -12.87 0.10 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:46G VGa 30300 160 -12.85 012 Pass Power -14.27 to -7.97 dBm Pass
2020721 14:17:51 VGa 30300 170 -12.85 011 Pass Power -14.27 to -7.97 dBm Pass
20200721 141755 ViGa 30300 18046 -12.83 013 Pass Power -14.27 to -7.97 dBm Pass
20200721 14: 18:00 ViGa 30300 1905 -12.82 015 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:18:04 ViGa 30300 2005 -12.82 014 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:18:009 ViGa 30300 2104 -12.82 015 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:18:14 ViGa 30300 2204 -12.82 015 Pass Power -14.27 to -7.97 dBm Pass
20200721 14:18:18 ViGa 30300 2306 -12.82 014 Pass Power -14.27 to -7.97 dBm Pass

E\Attenuatiun Distortion Test Report /( 3-Tone Slope Test Report >\ Signal/C-Motch Moise Test Repart >\ Intermodulation Distortion Test Report >\ Impulze Hoize Test Report >\ S/MRAMet Lozs vs Level Test Report >\
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Three Tone Slope (Gain Slope) Test
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Three Tone Slope (Gain Slope) Test

Difference
in level
from
1004Hz
0.5901 0.1612
Circuit Under Test o
5 & 5
404 Hz -13dBm = o e
1004 Hz  -13dBm A in m
L] T |
2804 Hz -13dBm I o @
D [ ™
- -

Reference 1004 Hz -13 dB +1.5dB

F-d bl e

404 - 2804 Hz Reference -1dB +4 § § §
dB I 5 2
= ~

oGL
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Three Tone Slope (Gain Slope)

* The measurement of loss or received level vs. frequency while the transmitted level is held constant is referred to as frequency response or
attenuation distortion. The specific term gain-slope refers to the measurement of received level at 404 Hz, 1004 Hz, and 2804 Hz and calculation of
the difference between levels at 404 Hz and 1004 Hz for 404 Hz gain-slope and the difference between levels at 2804 Hz and 1004 Hz for 2804 Hz
gain-slope. Conventionally, + means more loss and - means less loss than the 1004 Hz value. The nominal 4 Hz offset prevents beating problems
in level measurements on PCM systems as a result of the test frequencies being small submultiples of the 8 kHz sampling rate

* |EEE Standard Equipment Requirements and Measurement
Techniques for Analog Transmission Parameters for {Probe™ 11 EA
Telecommunications, IEEE Std 743-1995 Analyzer

> Level(1004) - Level(404) = “404Hz” Gain Slope
> Level(1004) - Level(2804) = “2804Hz” Gain Slope VE2IN

VF2 Out
MPLS Router

VF1 Out

— P P
VG3, VG6 / VG3, VG6
> I >

Tx 3-Tone Slope 404Hz Rx 3-Tone Slope 404Hz

Tx 3-Tone Slope 1004Hz Rx 3-Tone Slope 1004Hz

Tx 3-Tone Slope 2804Hz Rx 3-Tone Slope 2804Hz

@ Level =X dBm
Measure power level for each tone
Measure 404 Hz & 2804Hz gain slope

Rx 3-Tone Slope 404Hz Tx 3-Tone Slope 404Hz

Rx 3-Tone Slope 1004Hz Tx 3-Tone Slope 1004Hz

Rx 3-Tone Slope 2804Hz Tx 3-Tone Slope 2804Hz

@ Level -XdBm
Measure power level for each tone

O GL Measure 404 Hz & 2804Hz gain slope

Communications
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WCS Commands and Tasks used for Three Tone Slope Measurements

To send 404, 1004 and 2804 Hz tone, MAPS™ APS uses the WCS “Tx Tone” command:
tx tone ( <Freqg>, <Power Level>) # <Card No> : <Timeslot> <Duration> msec ;
MAPS™ APS sends the below commands to WCS server:
tx tone(404,-13.000000) #1:1 3000 msec;
tx tone(1004,-13.000000) #1:1 3000 msec;
tx tone(2804,-13.000000) #1:1 3000 msec;

To measure power level, MAPS™ APS uses the WCS “Monitor Tone” commands. Responses given by WCS Server are presented to in
Message Sequence and the Three Tone Slope Report Tab in the Call Generation window

monitor tones ("<MTD File Name>") # <Card No> : <Timeslot>;
Measure “404 Hz” Gain Slope and “2804 Hz” Gain Slope using below formulas:
404Hz Gain Slope = Level(1004) - Level(404)
2804Hz Gain Slope = Level(1004) - Level(2804)
MAPS™ APS sends the below command to WCS server:
monitor tones ("MAPS\APS\VF\MTD Files/3ToneSlope.mtd") # 2 : 5;

—
oGaL
e

Communications
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Three Tone Slope Test Configuration

* The following parameters can be configured in the Global

profile for Three Tone Slope test:
» Power of three tones in dBm

» Tone Duration in ms

* VG3 Pass Fail Requirement
» Max Pass Power of three tones

» Min Pass Power of three tones e.g. the pass criteria
for -13 dBmis -14 to -9 dBm

* VG6 Pass Fail Requirement
» Min Pass Power

» Max Pass Power e.g. the pass criteria for -13 dBm is
-13.5t0 -10.5 dBm

—
oGaL
e

Communications

-=| Three Tone Slope Parameters

Power of 404Hz Tone in dBm
Power of 1004Hz Tone in dBm
Power of 2804Hz Tone in dBm

Tone Duration in ms

-=] VG3 Pass Fail Requirment

—  Min Pass Power for 1004Hz
—  Max Pass Power for 1T004Hz
—  Min Pass Power for 404Hz Gain Slope
—  Max Pass Power for 404Hz Gain Slope
—  Min Pass Power for 2804Hz Gain Slope

—  Max Pass Power for 2804Hz Gain Slope

=] V&6 Pass Fail Requirment

—  Min Pass Power for 1004Hz

—  Max Pass Power for 1004Hz

—  Min Pass Power for 404Hz Gain Slope
—  Max Pass Power for 404Hz Gain Slope
—  Min Pass Power for 2804Hz Gain Slope

-13.0
-13.0
-13.0
3000

1.00
4.00
1.00
4.00
1.00
4,00

0.50
2.50
0.50
2.30
0.50

—  Max Pass Power for 280d4Hz Gain Slope 2.30
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VF_Originating.gls Ladder Diagram (Master)

Initially both sides are On-Hook

When it goes Off hook, dial tone is detected, the number is dialed, and ring back
tone is received

Connection is established and Path Verification is done

Waiting for user input. Under Events column, right-click on the call and select
the required 3 Tone Slope Test then VBM 3TONE SLOPE request tone
(Frequency:1153Hz, Power: -13dBm and Duration:300ms) is sent

After receiving the ACK (Frequency:2351Hz ,Power: -13dBm and
Duration:300ms), PlaceCall side sends 3-Tone i.e., 404Hz, 1004Hz, 2804Hz at
-13dBm

After receiving the VBM 3TONE SLOPE request, ACK will be sent to receive
the frequencies i.e., 404Hz, 1004Hz, 2804Hz with Power Level and Gain Slope.

Finally, a FIN (Frequency:1949Hz,Power: -13dBm and Duration:300ms) is
received to end the test and subsequently an ACK is sent to indicate that call
will be terminated

2GL

Communications

hAPS ooT
Onhook :: 0,1, 0,1 P 17:10:15.397000
Offhook :: 1,1, 1.1 P 17:10:17.419000
‘ Tone Detacted :: Dial Tone 17:10:23.01 4000

Dialing :: 126

ialing P 17:10:23.023000
‘ Tone Detected :: Ringback Taone 171030 856000
‘ Tone Detected :: Ringback Taone 1710 36, 855000
‘ Tone Detected :: Ringback Taone 17-10:41. 252000
Path Yerification b 17:10:49. 409000
‘ Path Werification Ack 17:10:54. 405000

B ITONE SLOPE

P 17:11:27.340000

ALK
4

17:11:28.5931000

3-Tone Slope :: 404Hz @ Level ::-13.0 dBm

P 17:11:36.455000

I-Tone Slope - 1004Hz & Level =-13.0 dBm

P 17:11:43.478000

I-Tone Slope - 2804Hz @ Level 2-12.0 dBm

P 17:11:50.517000

p WEM 3TONE SLOPE 17:11:57.427000

ALK ot 17:11:57.740000
p Freq = 405 Hz, Power Level = -12.3593 dBm 17:12:02.260000
aeq =1005 Hz, Power Level = -12.9717 dBm 404Hz Gain Slope = -0.0023.. 17-12-09.262000
aeq = 2806 Hz, Power Level = -12.9711 dBm 2304Hz Gain Slope = -0.000... 17-12-16.260000
< FIN 17:12:22 782000

ALK P 17:12:23.098000

S7



VF_Terminating.gls Ladder Diagram (Slave)

* |Initially both sides are On-Hook

* Anincoming call is detected. When the call is answered on the second ring,

an Off-Hook is sent

e After the Path Verification Ack, AnswerCall side receives VBM 3TONE
SLOPE request tone (Frequency:1153Hz, Power: -13 dBm and

Duration:300ms) and acknowledged by sending ACK (Frequency: 2351Hz,

Power: -13dBm and Duration:300ms)

* After receiving the VBM 3TONE SLOPE request, ACK will be sent to receive

the frequencies i.e. 404Hz, 1004Hz, 2804Hz with Power Level and Gain
Slope

* After sending the VBM 3TONE SLOPE request ACK is received

* Then answercall sends 3-Tone i.e. 404Hz, 1004Hz and 2804Hz at 10dBm

* AnswerCall side terminates the call by receiving the FIN (Frequency:

1949Hz, Power: -13dBm and Duration:300ms), and subsequently sending

an ACK

2GL

Communications

MAFS

ouT

aeq =1005 Hz, Power Level =-12.9717 dBm 404Hz Gain Slope = -0.0023...

aeq = 2806 Hz, Power Level = -12.9711 dBm 2804Hz Gain Slope = -0.000. .

“BM 3TOME SLOPE

Onhook. - 0.1, 0.1 bl 17:10:15.404000
< Ringing 17:10:24.619000
< Hinging 17:10:40.642000

Offhook ::1.1.1. 1 P 17:10:40.643000
4 Path erification 17-10:49.675000

Path Verification Ack, ’ 17:10:64.182000

p VBM 3TONE SLOPE 17:11:28.214000
ALK P 17:11:28.521000

4 Freq =405 Hz, Power Level = -12.9693 dBm 17-11-32 K74000

17:11:33.574000

17:11:46.563000

Pt 17:11:56.581000

< ALK 17:11:58.579000
3-Tone Slope ; 404Hz @ Level :-13.0 dBm ’ 17:12-06.137000

3Tone Slope : 1004Hz @ Level :-13.0 dBm ’ 17-12-13.158000

3-Tone Slope : 2804Hz & Level :-13.0 dBm ’ 17-12- 20180000

FIN Poi 17:12:22.139000

< ALK 17:12:23.582000
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3-Tone Measurement Results

* 3-Tone measurement results are logged in the “3-Tone Slope Test Report” tab for the current test. Results include the received frequency, power
level, 404Hz Gain Slope, and 2804Hz Gain Slope

Date/Time Circuit Selec... Freq (Hz) | Power (dBm) | 404Hz Gain Slope 2804Hz Gain Slope WiG3(6) Criteria WiG3(6) Test Fezult
2020-7-21 11:21:14 VGo 405 -13.37 Pasz Power -13.5 to -10.5 dEm Pas=
2020-7-21 11:21:21 VGo 1005 -13.34 0.03 Pasz Power -13.5 to -10.5 dEm Pas=
2020-7-21 11:21:28 VGo 28006 -13.32 -0.01 Pass Power -13.5 to -10.5 dBm Pass

m}ﬁmﬂ Slope Test Report /< Signal/C-Motch Moise Test Report >\ Imtermodulation Distortion Test Report >\ Impulse MNoise Test Report >\ S¢NR/Met Loss vs Level Test Report >\ WQT Test Report /
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Signal/C-Notch Noise Test

C-Notch Filter

_ _IZ i ~N Measurement reported in 1s intervals
: pd | \ C Notched Noise -54.9dBmC
Creut Under Test » A \ C Notched Noise -54.9dBmC
! w K/’" C Notched Noise -54.9dBmC
= 7] | |
Reference FREQUENCY (Hz) |
1004Hz
-13dBm
Signal-to-C-notched-noise ratio ~ Standard 32dB Pass >30 dB

8GL .

Communications



S/CNN Test

* Signal/C-Notched Noise Level (dBrnC) - The noise
power on a channel with a holding tone (signal) at the
transmit end, measured through a C-Message weighting
filter and a 1004 Hz notch filter in tandem

tProbe™ T1 E1
Analyzer

* The noise level measured in reference to the O TLP with 7 e
C-message weighting has the units dBrnCO

VF2 IN VF2 Out VF1IN VF1 Out
* This test measures that noise level after a 1004 Hz MPLS Routgk JifPLS Router
notch filter is applied g+ #
PP VG3, VG6 VG3, VGé
—
Tx CNN Test Tone: Rx CNN Test Tone: 1004Hz

1004Hz, @ Level -13dBm
Measure C-Message and Notch Level

< <
N Y

Rx CNN Test Tone: 1004Hz Tx CNN Test Tone:
1004Hz, @ Level -13dBm
Measure C-Message and Notch Level

‘Q' GL 62
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WCS Commands and Tasks used for CNN Test

To send 1004 Hz tone at -13 dbm, MAPS APS uses WCS Tx Tone command:

tx tone ( <Freg>, <Power Level>) # <Card No> : <Timeslot> <Duration> msec ;

Below are commands sent by MAPS™ APS to WCS server

tx tone (1004, -13)#1: 115000 msec ;

To measure C-Message and Notch Level MAPS™ APS uses WCS Commands. Here C-Message and Notch Filters are applied to the
received data and then Power levels are measured.

dspop { NOTCH=filter(rx(#2:5), "filter files\Notch8K.IIR"),CMSG=filter(rx(#2:5), "filter files\cmessage.llR"), NOTCHMon=power
monitor(NOTCH), NOTCHMon,CMSGMon=power monitor(CMSG), CMSGMon} continuous report events;

—
oGaL
e

Communications
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Signal/C-Notch Noise Test Configuration

The following parameters can be configured in the Global
profile for Signal/C-Notch Noise test :

* CNN Tone Frequency in Hz
* CNN Test Tone Duration in dBm
VG3 Pass Fail Requirement

* Pass SCNN e.g.: 30 indicates pass criteria is S/CNN
>= 30

VG6 Pass Fail Requirement

* Pass SCNN e.g.: 30 indicates pass criteriais S/CNN
>= 30

OGL

Communications

-=] C MESSAGE and Motched Moise Test Parameters
— CMNMN Tone Frequency in Hz

—  CMM Test Tone Duraticn in ms

—  CMNM Test Tone Level in dBm

H=] VG3 Pass Fail Requirement

L Pass SCNN
=] V56 Pass Fail Requirement
L Pass SCNN

1004
13000
-13
30.00

30.00
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VF_Originating.gls Ladder Diagram (Master)

Initially both sides are On-Hook

When it goes Off hook, dial tone is detected,
the number is dialed and ring back tone is
received

Connection is established and Path Verification

is done

Waiting for user input. Under Events column,
right-click and select the CNN Test then VBM
CNN request tone (Frequency:1049Hz,

Power: -13dBm and Duration: 300ms) is sent

After receiving the ACK (Frequency: 2351Hz ,

Power: -13dBm and Duration: 300ms)
PlaceCall side sends CNN Test Tone 1004Hz
at -13dBm

After receiving the VBM CNN request, ACK will

be sent to receive the C-Messages

Finally, a FIN (Frequency:1949Hz, Power: -

13dBm and Duration: 300ms) is received to

end the test and subsequently an ACK is sent
to indicate that call will be terminated

2GL

Communications

MaPS il
Onhaok = 0.1, 10 1 P 13:26:10.478000
Offhock 2 1.1.1. 1 Py 18:26:12.433000
‘ Tone Detected :: Dial Tone 18:26:18.097000
Dialing :: 126 Po 12.26:12.107000
‘ Tone Detected :; Ringback Tone 1826 75.930000
* Tone Detected :: Ringback Tone 18- 26-31.938000
‘ Tone Detected :: Ringback Tone 18- 26:36.435000
Path Verification ' 19:26:44.490000
‘ Path Werification Ack, 18:26:49.952000
BM CNM Py 18:27:39.263000
< ALK 18:27:41.026000
CMM Test Tone :: 1004 @& Level - -13 dBm I 15:27-41 533000
< EBM ChM 182800026000
ACK P 12:28:00.340000
‘ Meazurment »: CMSE Moize = 429 dBmC 19:28 04, 386000
‘ teasurment ;; CMSG =771 dBmnC 19:28:04.293000
‘ Meazurment = CMSGE Maoize = 428 dBmC 1828 05 407000
‘ Measurment ;; CMSGE =771 dBmnC 15:28:05.414000
* Meazurment : CMSGE MNoise = 429 dBmC 182506, 352000
‘ tMeasurment : CMSG =771 dBmC 182006, 254000
‘ tMeasurment ;; C-M5G Moize = 429 dBmC 182807335000
‘ tMeasurment : CMSG =771 dBmC 18:28:07.292000
“ Measurment : CMSE Moize = 428 dBmC 192808 285000

Measurment ;- C-M5G =771 dBinC

4
‘ Measurment © CMSG Moize = 428 dBmC
< teasument :: C-M5G =771 dBinC
< teasurment :: C-M5G Moize = 423 dBinC
< Measurment ;: C-MSG =771 dBinC
‘ Measurment ;0 C-M5G Moize = 429 dBmlC
‘ Measurment ;0 C-MSG =771 dBinC
‘ Measurment ;0 C-M5G Moize = 429 dBmlC
‘ Measurment ;0 C-MSG =771 dBinC
‘ Measurment ;0 C-MSG Moize = 429 dBmC
‘ Measurment 0 C-MSGE =771 dBinC
‘ teasurment & CMSGE Moize = 429 dBmC
‘ Measurment & CMSG =771 dBmC
‘ teasurment © CMSGE Moize = 429 dBmC
‘ Measurment & CMSG =771 dBmC
‘ Measurment © CMSGE Moize = 428 dBmC
‘ Measurment & CMS5G =771 dBmC
FIM ’
‘ ALK,

18:28:08.332000

18:28:09.357000

18:28:03.404000

18:28:10.385000

18:28:10.352000

18:28:11.352000

18:28:11.3534000

18:28:12.385000

18:28:12.352000

18:28:13.352000

18:28:13.335000

18:28:14.385000

18:28:14.332000

18:28:15.382000

18:28:15.384000

18:28:16.382000

18:28:16.383000

18:28:20.382000

18:28:21.834000
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VF_Terminating.gls Ladder Diagram (Slave)

Initially both sides are On-Hook

An incoming call is detected. When the call is
answered on the second ring, an Off-Hook is
sent

After the Path Verification Ack Answercall side
receives VBM CNN request tone
(Frequency:1049Hz, Power: -13 dBm and
Duration:300ms) and acknowledged by
sending ACK (Frequency: 2351Hz, Power: -
13dBm and Duration: 300ms)

AnswerCall side measures the C Messages
and keeps the result in the C-Message Test
Report tab

Then AnswerCall side sends VBM CNN
Request tone and receives the ACK

Now Answercall side sends CNN Test Tone
1004Hz at -13dBm and is being measured at
PlaceCall side

AnswerCall side terminates the call by
receiving the FIN (Frequency: 1949Hz,
Power: -13dBm and Duration: 300ms), and
subsequently sending an ACK

2GL

Communications

puT

MAPS

Orhook ::0.1.0, 1 Py 18:26:10.434000

< Ringing 18:26:29.920000
< Ringing 18:26:35.939000
Offhook :: 1,1,1,1 ’ 18:26:35.939000

‘ Path Werification 18:26:44.992000
Path Werification Ack '. 18:26:49. 5073000

< WEM CNN 18:27:40.01 2000
ACK P 16:27:40.320000

4 Meazurment ;- C-bMSG Noize = 429 dBmC 182744 473000
4 Meazurment - C-MSG =771 dBinC 18:27-44. 479000
‘ tMeasurment : C-M5G Moise = 428 dBmC 1627 45, 472000
‘ Meazurment :: C-M5G =771 dBmC 18:27-45 476000
‘ Meazurment :: C-MSGE Moise = 428 dBmC 1627 46 ATO000
‘ Meazurment - C-MSG =771 dBinC 18:27- 46, 474000
4 Meazurment ;- C-MSG MNoise = 4259 dBmC 182747 475000
‘ Meazurment - C-MSG =771 dBmnC 18:27-47 492000
‘ Meazurment :: C-M5GE Moise = 428 dBmC 1627 45 AES000
‘ Meazurment :: C-M5G =771 dBmC 18:27-48 472000
‘ Meazurment ;- C-bMSG Noize = 428 dBmC 18:27-49 475000

Measurment :: C-M5G =771 dBmC

4
‘ Meazument 0 C-MSG Moige = 429 dBimC
‘ Measurment :: C-MSG =771 dBinC
‘ Measurment :: C-M5G Noise = 429 dBmC
‘ Measurment :: C-MSG =771 dBinC
‘ Measurment :: C-M5G Noise = 429 dBmC
‘ Measurment :: C-MSG =771 dBinC
‘ Measument ;: C-MSG Noise = 42.9 dBmC
‘ Measurment ;; CMSGE = 77.1 dBinC
‘ Measument :: CM5G Noise = 42.9 dBmC
‘ Measument :: C-MSG =771 dBmC
‘ Meazurment - C-MSG Noise = 42.9 dBinC
‘ Measurment :: C-MSG =771 dBmC
‘ Meazurment - C-MSG Moige = 42.8 dBnC
‘ Meazurment :: C-MSGE =771 dBmC
WEM CHNN

‘ ALK

CHM Test Tone :: 1004 & Level - -13 dBm
‘ FIN

ALK

18:27:49.481000

18:27:50.474000

18:27:50.480000

18:27:51. 474000

18:27:51. 480000

18:27:52.472000

18:27:52.477000

18:27:53.470000

18:27:53.473000

18:27:54.471000

18:27:54.474000

18:27:55.474000

18:27:55.473000

18:27:56.492000

18:27:56.505000

18:27:59.381000

18:28:00.296000

18:28:01. 419000

18:28:20.835000

18:28:21.220000
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Signal/C-Notch Noise Test Results

* C-Notch Noise measurement results are logged in the Signal/C-Notch Noise Test Report tab for the current test. Results include the received
frequency, power level in dBrnC, Notched C-message noise levels, and signal to C-Notch Noise level

DateTime | Circuit Selected | Freq (Hz) | C3MSG Power (dBmC) | CMMSG Noise Power (d.. | S/CNN(dB) | VG3(6) Criteria 336 Test Result
20200 7-21 14:20:36 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
202007-21 14:20:37 VG6 1004 77.1 43.3 33.3 S/CNN =30 dB Pass
202007-21 14:20:38 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
2020-7-21 14:20:39 VGG 1004 77.1 43.3 33.3 S/CNN =30 dB Pass
2020-7-21 14:20:40 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
2020-7-21 14:20:41 VGG 1004 77.1 43.3 33.3 S/CNN =30 dB Pass
202007-21 14:20:42 VG6 1004 771 43.3 33.8 S/CNN =30 dB Pass
2020-7-21 14:20:43 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
202007-21 14:20:44 VG6 1004 771 43.3 33.8 S/CNN =30 dB Pass
202007-21 14:20: 45 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
202007-21 14:20:46 VGG 1004 77.1 43.3 33.3 S/CNN =30 dB Pass
202007-21 14:20:47 V6 1004 771 43.3 33.8 S/CNN =30 dB Pass
2020-7-21 14:20:43 VGG 1004 77.1 43.3 33.3 S/CNN =30 dB Pass

£

4 | 3 m 3-Tone Slope Test Report >\ Signal/C-Notch Hoige Test Heport f( Intermodulation Diztortion T est Report >\ Impulze Moize Test Report >\ S/MRMet Logs vs Level Test Report >\ WOT Test Report /

* dBrnC - dB relative noise (0dBrn=-90dBm) C-weighted

—
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Intermodulation Distortion Test

7/ Third Order 42 dB  Second Order
Receive Pass >33 dB 42dB
Pass >40 dB
Level
B-A 2B - A B+ A
2nd Order 3rd Order 2nd Order

Transmit tones at
VF_Originating.gls

Communications

t

e

/

Intermodulation products, if

present
|
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Intermodulation Distortion Test

Side A sends 4 frequency tone continuously
using the below command. User can enter the
composite tone level through the profile, and we
calculate the individual level in script. In this
case the composite level is set to -13 dBm and
each tone level is calculated to be -19.0206 dBm

tx(sum(tone(857, -19.0206), tone(863, -
19.0206), tone(1372, -19.0206), tone(1388, -
19.0206)), # 1:1) continuous;

Side B runs 4 power monitors simultaneously for
the following. Power values are reported on
every second

oaL

Communications

VF2IN || VF2 Out

MPLS Router

tProbe™ T1 E1
Analyzer

VF1 IN
MIPLS Router

VF1 Out

VG3, VG6 ) - ' ==Y VG3,VG6
~

.
ad

Tx Tone (857Hz+863Hz+1372Hz+1388Hz) @ -13 dBm

NVVVW\

<

Rx Tone

NN VV\V/\ Measure Composite Level

Measure Level with Band Pass
Filters applied

.
~

Rx Tone

/\/\/V\/\/\ Measure Composite Level
Measure Level with Band Pass
Filters applied
<

Tx Tone (857Hz+863Hz+1372Hz+1388Hz) @ -13 dBm

JAVAVAVAVAVA\
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Intermodulation Distortion Test

*  Monitor Power without filter that looks for the power of the 4 tones (composite tone level around -13 dBm)

* IMD test uses IIR filter

*  Power monitor with 505-530 bandpass filter applied. This looks for the power of the 2nd order (B-A product)

*  Power monitor with 2225-2255 bandpass filter applied. This looks for the power of the 2nd order (B+A product)
*  Power monitor with 1875-1925 bandpass filter applied. This looks for the power of the 3rd order product

» dspop {IMD=rx(#2:5), IMD520=filter(rx(# 2 : 5), "filter files\505-530bandpass.lIR"), IMD2240=filter(rx( # 2 : 5), "filter
files\2225-2255bandpass.iir"), IMD1900=filter(rx(# 2 : 5), "filter files\1875-1925bandpass.iir"), power monitor(IMD), power
monitor (IMD520), power monitor(IMD2240), power monitor(IMD1900)} report event;

» Verify power of the 4 tones to be around -13 dBm for 4 seconds
* Then start reporting values in MAPS ladder diagram:
» Power level of the 4 tones
» 2nd order signal power and S/IMD when compared to the received power of the 4 tones

» 3rd order signal power and S/IMD when compared to the received power of the 4 tones

—
r Y
N~
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Intermodulation Distortion Test Configuration

* The following parameters can be configured in the Global
profile for IMD Test:

» IMD Tone Tx Level
* VG3 Pass Fail Requirement
» Second Order IMD pass dB loss

» Third Order IMD pass dB loss e.g.: Pass criteria for -13
dBm is “Second Order S/IMD >33 AND Third Order
S/IMD>40"

* VG6 Pass Fail Requirement
» Second Order IMD pass dB loss

» Third Order IMD pass dB loss e.g.: Pass criteria for -13
dBm indicates, “Second Order S/IMD >33 AND Third
Order S/IMD>40"

OGL

Communications

=l Intermedulation Distortion Parameters
—  IMD Tone Tx Level
-=| V&3 Pass Fail Requirement
|: Second Order IMD pass dB loss
Third Crder IMD pass dB loss
—=| WG6 Pass Fail Requirement
|: Second Order IMD pass dB loss
Third Order IMD pass dB loss

-13.00

33.00
40.00

33.00
40.00
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VF_Originating.gls Ladder Diagram (Master)

* Initially both sides are On-Hook

* When it goes Off hook, dial tone is detected, the number is dialed, and ring back
tone is received

* Connection is established and Path Verification is done

*  Waiting for user input. Under Events column, right-click and select the required
IMD Test then VBM IMD request tone (Frequency:1741Hz, Power: -13dBm and
Duration:300ms) is sent

*  After receiving the ACK (Frequency: 2351Hz, Power: -13dBm and Duration:
300ms), PlaceCall sends 4 tones at -13dBm power

*  The Composite signal level, 2nd and 3rd order intermodulation power
measurement and S/IMD ratio are measured at AnswerCall side

*  Finally, PlaceCall side receives COMPLETE (Frequency: 2251Hz,Power: -
13dBm and Duration: 300ms) tone, sends FIN (Frequency:1949Hz,Power: -
13dBm and Duration: 300ms) and subsequently ACK is received to indicate
that call will be terminated

oGL

Communications

MAPS ]
Onhook 0.1, 0.1 P 18:43:02 712000
Offhock ::1,1.1. 1 Py 18:43:04.720000
.‘ Tone Detected :: Dial Tone 18:49:10,319000
Digling :: 126 P 15:43:10.332000
“ Tone Detected :: Ringback Tone 184918151000
‘ Tote Detected o Ringback Tone 18:49:24 156000
.‘ Tone Detected :: Ringback Tone 184929 £45000
Path Yerification ’ 15:49:36.169000
“ Path Verification Ack 18:49:42 171000
EM IMD P 18:43:43.004000
< ACK 18:45:50.703000
IMD Tone .. 857 + 863 + 1372 + 1388 He @ Lovel . 13dBm _ wy4g 451 221000
COMPLETE P 18:50:00. 240000
< WEM IMD 18:50:03.208000
ACK P 18:50:03.520000
.‘ IMD Tone Signal Power =-13 dBm 18:50:06.054000
.‘ 2nd Order Signal Power = -67.9753 dBm, 5/IMD =54.9753 dB 15:50:06. 055000
“ 3rd Order Signal Power = -63.1 dBm, 5/MD =561 dB 185005 055000
‘ IMD Tore Signal Power =-13.1 dBm 18:50:07 567000
.‘ 2nd Order Signal Power = -67.314 dBm. 5/MD =54.214 dB 18:50:07 5653000
.‘ Jrd Order Signal Power = -63 dBm, 5/AMD = 54.9 4B 18:50:07, 559000
“ IMD Tone Signal Power =-13 dBm 18:50-08. 059000
< 2nd Order Signal Power = -67 6756 dBm, 5/AMD = 54 6756 dB 18:50:08 050000
" 3rd Order Signal Power = -68.2 dBm, 5/MD =552 dB 185008 00000
< COMPLETE 18:50:14.207000
FIN P 18:50:16.221000
< ACK 18:50:17.723000
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VF_Terminating.gls Ladder Diagram (Slave)

* Initially both sides are On-Hook

* Anincoming call is detected. When the call is answered on the second ring,
an Off-Hook is sent

*  After the Path Verification Ack AnswerCall side receives VBM IMD request
tone (Frequency:1741Hz, Power: -13dBm and Duration:300ms) and
acknowledged by sending ACK (Frequency: 2351Hz, Power: -13dBm and
Duration: 300ms)

* Measures level of composite tone, calculates 2nd and 3rd order
Intermodulation product levels and S/IMD ratio which are displayed on the
arrows in the ladder diagram and send these measurements to IMD Test
Report Tab

* Then AnswerCall side sends 4 tones and COMPLETE (Frequency:2251Hz,
Power: -13dBm and Duration:300ms) tone

* AnswerCall side terminates the call by receiving the FIN (Frequency:
1949Hz, Power: -13dBm and Duration: 300ms), and subsequently sending
an ACK

2GL

Communications

MAPS out
Onhook 2 0.1.0.1 ' 18:49:02 719000
< Ringing 18:49: 22 080000
< Ringing 18:49: 28139000
Offhack ::1.1.1.1 Il 15 45: 28140000
* Fath Yerification 18:49: 37186000
Fath Yerification Ack ' 18:49 41 705000
< WEM IMD 18:49:49. 725000
ALK Il 15 45:50.039000
* IMD Tone Signal Power =-13 dBm 18-43-54.141000
< 2nd Order Signal Power = -68.8014 dBm, S/MD = 558014 dB 18:45:54142000
* 3rd Order Signal Power = -68.3 dBm, 5/IMD =552 dB 18-45:54 142000
‘ IMD Tone Sighal Power = -123 dBm 18-49-54. £29000
‘ 2nd Order Signal Power = -68.0622 dBm, 5/1MD = BR. 1622 dB 18-49:54 £30000
‘ 3rd Order Signal Power = -67.8 dBm, 5/MD =549 dB 184354 630000
‘ IMD Tone Signal Power = -13 dBm 18-49-55 B4E000
‘ 2nd Order Signal Power = -67 6753 dBm, 5/1MD = 54 6753 dB 18-49:55 647000
‘ 3rd Order Signal Power = -68.1 dBm, 5/MD =551 dB 184955 B47000
< COMPLETE 18:50:00.732000
VB IMD P 12:50:02.741000
< ALK 18:50:04. 245000
IMD Tane 857 + 863 + 1372 + 1308 Hz & Level = 13 dBm vt 12:50:04. 753000
COMPLETE P 12:50:13.773000
< FIN 18:50:16.750000
ACK It 15:50:17.059000
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IMD Test Results

* Intermodulation Distortion measurement results are logged in the “Intermodulation Distortion Test Report” tab for the current test. Results include
the received power level, 2nd Order IMD Power in dB, 2nd Order S/IMD in dB, 3rd Order IMD Power in dB, and 3rd Order S/IMD in dB

(11 Tone Fower... | 2n0d COrder Tl 2nd Crder SThID (AB) | srd Owder IMD Fower (dBm) | srd Order 50D (4B | WE308) Criteria WE3(6) Test Fesu
-13.00 -68.59 55.589 -64.69 51.69 2nd Order 5/IMD = 33 dB and 3rd Order S5/IMD == 40 dB Pass
-13.00 -68.44 5544 -6 90 51.90 2nd Order 5/IMD = 33 dB and 3rd Order S5/IMD == 40 dB Pass
-13.00 -69,00 56.00 -64.69 51.69 2nd Order 5/IMD = 33 dB and 3rd Order S5/IMD == 40 dB Pass
< >
| L | » D\ 3-Tone Slope Test Report \}\ Signal/C-Motch Moize Test Report \}\ Intermodulation Diztortion Test Report ,( Impulze Moize Test Report \}\ S/MR/Met Logz ve Level Test Report \}\ YOT Test Report ,-"(
I
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Impulse Noise Test

Impulse Noise .
P Increment impulse count

Threshold ]
-25dBm = 65 dBrnC0O |]
I}
1
: 1004 Hz - 1004Hz | Cmg L T N\ A AR
Increment impulse count gnision E "1 Notch | firer | 200BM ) 'Jﬂ"r‘u““._,'"vr'u'h'h"*“"'._;'\"""l A VA My
Threshold [- = Impulse
-25dBm = 65 dBrnCQ_|| = Duration
I 3 <dms
e . YUY, Cmsg | 1004Hz = 1004 Hz
AP MMM ANV f\y #— -S0cBm | 0 0 e g 13 dBmO
Impulse
Duration
<dms

Pass criteria - No more than 15 counts in 15 minutes at -25 dBm (65
dBrnCO0)

oGL
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Impulse Noise Test (Contd.)

* Impulse Noise as any momentary occurrence of the noise on a line significantly exceeding the normal noise peaks. It is analyzed by counting
the number of occurrences that exceed a threshold during a specified period of time

oaL

Communications

tProbe™ T1 E1
Analyzer

aProbe

) O 40400

VF2 IN VF2 Out VF1 Out
MPLS Router
VG3,VG6 ] S SNV V63, VG6
~
> >
Tx Tone 1004Hz @ -13 dBm Rx Tone with

Notch and C-Message
FIR filter applied

< <

Rx Tone with Tx Tone 1004Hz @ -13 dBm

Notch and C-Message
FIR filter applied

/8



Impulse Noise Test Configuration

* The following parameters can be configured in the Global profile
for Impulse Noise Test:

vV V VYV V

Monitor Duration in sec

Threshold level in dBrnC

Impulse Noise file selection for Verification
Impulse Noise file

Hold tone level in dBm

* VG3 Pass Fail Requirement

>

Pass count within 15 mins e.g.: The pass criteria is “Impulse
Noise count <= 15” within duration of 15 mins

* VG6 Pass Fall

>

—
oGaL
e

Communications

Pass count within 15 mins e.g.: The pass criteria is “Impulse
Noise count <= 15” within duration of 15 mins

-=l Impulse Noise Parameters

Monitor Duration in sec

Threshold level in dBrnC

Impulse Noise file selection for Verification
Impulse Noise file

Hold tone level in dBm

H=l VG3 Pass Requirement

L Pass count within 15 Mins
=] V(6 Pass Fail Requirement

L Pass count within 15 Mins

5 Y

Q00

&7.00

Dizable
1emin_l16chlcks
-13.0

153

13
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WCS Commands and Tasks for Impulse Noise Test

Start impulse noise detector at side A and B

« dspop {ImpulseNoise=dtmfdigitmonitor( mulaw( filter( filter(rx(# 2 : 5), "filter files\CMessage8K.XFR"), "filter
files\Notch8K.FIR"), compress), "configini\1004HzWithPops.ini")} report events;

Send 1004 Hz hold tone from both sides

Report every burst event which meets below conditions

A) Exceeds the threshold level (65 dBrnC configured in Profile Editor)

B) Did not occur during the 125 ms blanking interval, then increase impulse noise counter

Monitor until the Monitor Duration is satisfied, (default duration configured in Profile Editor is 900 sec)
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VF_Originating.gls Ladder Diagram

* Initially both sides are On-Hook

MAPS DuT

*  When it goes Off hook, dial tone is detected, the number is dialed and Qrhook : 0.1.0.1 B 155740173000

ring back tone is received Ofthack ::1.1.1. 1 B 155742177000

. . . - . . Tone Detected o Dial Tone
* Connection is established and Path Verification is done 4 = 18:57:47.773000
» . . . Diaing : 126 P 155747786000

*  Waiting for user input. Under Events column, right-click and select the o Dt & F el s
VBM Impulse Noise Test then VBM IMPULSE NOISE request tone < | 18:57:55.535000
(Frequency:1867Hz, Power: -13dBm and Duration:300ms) is sent W Ve Deleied = Ringlvast Vans 18 55:01 538000

Tone Detected :: Ringback Tone .

»  After receiving the ACK (Frequency:2351Hz ,Power: -13dBm and < o 1195805, 038000
Duration: 300ms) PlaceCall side sends Holding tone (1004Hz, - ath Verfieation o 155613651000
13dBm) and monitors Impulse Noise for the configured interval of time 4 Path Veification Ack 18:58:19,650000

. ) WEM [IMPULSE MOISE

* Finally, a FIN (Frequency: 1949Hz, Power: -13dBm and Duration: P 12:58:24 537000
300ms) is received to end the test and subsequently an ACK is sent W ALK 18:58:26,183000
to indicate that call will be terminated Impulse Moize Hold Tone :: 1004 Hz & Level :: -13.0 dBm ’18:58:25.?04000

FIN P 15:59:28.733000
o ALK 18:59:30.252000

2GL
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VF_Terminating.gls Ladder Diagram

* Initially both sides are On-Hook

* Anincoming call is detected. When the call is answered on the
second ring, an Off-Hook is sent

* After the Path Verification Ack, Answercall side receives VBM
IMPULSE NOISE request tone (Frequency:1867Hz, Power: -13dBm
and Duration:300ms) and acknowledged by sending ACK
(Frequency: 2351Hz, Power: -13dBm and Duration: 300ms)

* Then AnswerCall side sends Holding tone (1004Hz -13.dBm) and
monitors Impulse Noise for the configured interval of time.

* AnswerCall side terminates the call by receiving the FIN
(Frequency:1949Hz, Power: -13dBm and Duration:300ms), and
subsequently sending an ACK

P
« )
-

Communications

MAPS ot
Onhook 0.1, 0.1 b| 18:57-40.180000
< Ringing 18:57:59.639000
< Ringing 18:58:05.679000
Ofthack 1.1, 1.1 P 12:55:05.650000
‘ Path W erification 18:58:14. 712000
Path Yerifization Aok F 18:58-18. 729000
p VBM IMPLULSE NOISE 18:58: 75, 264000
ACK P 15:58:25.581000
Impulze Moize Hold Tone ;- 1004 Hz (@ Level :: -13.0 dBm F 18:58-27 102000
< FIN 18:53:29.151000
ACK ’T 18:53:29.453000
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Impulse Noise Test Results

* Intermodulation Distortion measurement results are logged in the “Impulse Noise Test Report” tab for the current test. Results will be empty if no
impulse hits occur. When there are counts it will report the received noise level and total counts

Date/Time | Circuit Selected | dBrmC | Count | VGE3(6) Criteria VE3(6) Test Result |
2020721 14:36:46 ViGa N/A L] Pass Count <= 15 in 15 m... Pass

L I [ 3 I}\ 3-Tone Slope Test Report )\ Signal/C-Motch Moize Test Report }\ Intermodulation Diztortion Test Repart }\ Impulze Hoize Test Heport /,( S/MRAMet Loss ve Level Test Report }\ WET Test Report /

Date/Time | Circuit Selected | dBmC | Count | VG3(6) Pass Criteria | VG3(6) TestResult |
2020-5-26 16:32:56 VGo6 75 1 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:33:56 VG6 75.1 2 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:34:56 VGo6 75 3 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:35:56 VG6 75 4 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:36:56 VG6 75 H Pass Count =< 15 in 15 mins Pass
2020-5-26 16:37:56 VGo6 75.1 6 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:38:56 VG6 74.9 7 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:39:56 VG6 74.9 ] Pass Count =< 15 in 15 mins Pass
2020-5-26 16:40:56 VG6 75 9 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:41:56 VG6 74.8 10 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:42:56 VG6 74.9 11 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:43:56 VG6 74.8 12 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:44:56 VG6 74.9 13 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:45:56 VG6 71.9 14 Pass Count =< 15 in 15 mins Pass
2020-5-26 16:46:56 VG6 75 15 Pass Count =< 15 in 15 mins Pass
| 4] » [\ 3Tone Siope Test Repot ),  Signal/C-Notch Noise Test Report ), Intemoduation Distortion Test Repor l\npuse Noise Test Report [ S/NR/Net Loss vs Level Test Repot ) VQT Test Repott /

oGL
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S/N Ratio and Net Loss Vs Level

Level
0.1 dBm
-5.1 dBm
K\J »| Circuit Under Test  |—» -10.1 dBm
-15.1 dBm
-20.1 dBm

1004 Hz 0 dBm

-5 dBm |

-15 dBm Time

-20 dBm

-40 (:ij standard OdB Net Loss +1.5 dB

oGL
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S/N Ratio and Net Loss Vs Level

* Signal-to-Noise Ratio and Level - Transmission of 1004 Hz (reference tone) with incrementing level of the tone at every iteration (example, by 5
dBm). At the reception side, measure levels and S/N ratio. This can be done in both the directions in a single test

VF2 IN VF2 Out

VG3,VG6

>

MPLS Router

Send 1004Hz @ -X dBm

NNVVVW\

<&
Receive 1004Hz @ -X -5 dBm

Measure Level /\/\/VW\

Measure S/N dB

tProbe™ T1 E1

VF1 Out

VG3, VG6

>

Receive 1004Hz @ -X dBm

/WVV\/\ Measure Level

Measure S/N dB

<
Send 1004Hz @ -X -5 dBm

TAVAVATAVAVA'
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WCS Commands and Tasks used for SNR Measurements

* To send 1004 Hz tone with different levels, MAPS APS uses WCS Tx Tone command

tx tone ( <Freg>, <Power Level>) # <Card No> : <Timeslot> <Duration> msec ;

* Below is the command sent by MAPS APS to WCS server
tx tone (1004, -45)# 1 : 1 3000 msec ;

* To Measure SNR Level and Signal to Noise Ratio, MAPS APS uses WCS Monitor Tone and Monitor SNR commands respectively.
Responses given by WCS Server are presented to user In Ladder Diagram and SNR Report Tab in the Call Generation window

monitor tones ("<MTD File Name>") # <Card No> : <Timeslot>;

monitor s/n ratio # <Card No> : <Timeslot>:

* Below are commands sent by MAPS APS to WCS server
monitor tones ("MAPS\APS\VF\MTD Files/Voicebandsignhal.mtd")#2:5;

monitor s/n ratio # 2

—
oGaL
e
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S/N Ratio Net Loss vs Level Test Configuration

* The following parameters can be configured in the Global profile
for SNR test:

» SNR Tone Frequency

» SNR Tone Duration

» SNR Tone Minimum (starting) Level
>

SNR Tone Level step: tone levels are increased at this
defined step

* VG3 Pass Fail Requirement
> Min Pass Power in dBm

» Max Pass Power in dBm e.g.: Pass criteria for -45 dBm is -
46 to -44 dBm

* VG6 Pass Fail Requirement
» Min Pass Power

» Max Pass Power e.g.: Pass criteria for -45 dBm is -46.5 to -
43.5 dBm

oaL
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=] Signal to Noise and Level Test Parameters
—  SNR Tone Frequency in Hz

—  SNR Tone Duration in ms

—  SNR Tone Minimum Level in dBm

—  SNR Tone Level Step Size in dBm

=] VG3 Pass Fail Requirment

L Max Pass Power
=] VG6 Pass Fail Requirment

': Min Pass Power
Max Pass Power
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VF_Originating.gls Ladder Diagram (Master)

Initially both sides are On-Hook

MAPS

ouT

Onhook ::0,1.0,1

Ofthook ::1.1,1.1

15:42:01.573000

15:43:03.585000

. . . . . . Tone Detected :: Dial Tone e
When it goes Off hook, dial tone is detected, the number is dialed and ring back D12t i
tone IS rece|Ved Tone Detected :: Ringback Tone e
15:4312.671000
) ] ) o ) ) Tone Detected :: Ringback Tone 154318342000
Connection is established and Path Verification is done Tore Deteced - Ringtack Tone S
Path Verification 15 4330146000
Waiting for user input. Under Events column, right-click and select the SNR then PatVafosion ok e—
VBM SNR request tone (Frequency:853Hz, Power: -13dBm and S 154355 23000

. . ALK, g

Durat|0n.3oom5) IS Sent SMR Test Tone :: 1004 @ Level - -25 dBm 1::2:::23222

L. CONTINUE "
After receIVIng the ACK (Frequency:2351HZ ,POWer: -13dBm and SMR Test Tone :: 1004 @ Level :: -20 dBm 1:::2;:2222;
Duration:300ms) PlaceCall sends SNR Test Tone of 1004Hz at -25dBm CONTINUE
o SMR Test Tone : 1004 @ Level : -15 dBm 154416, 725000
After receiving CONTINUE (Frequency:2153Hz, Power: -13dBm and CONTINE 154425507000
Duration:300ms) tone, it sends 1004Hz at -20dBm Similarly, send the next tone by S TS s R 154426 0600

. . . COMTINUE

Incrementlng SdBm tl” OdBm SMR Test Tone :: 1004 @ Level :: -5 dBm B
= = 15:44:34. 725000

CONTINUE "
After receiving COMPLETE (Frequency:2251Hz, Power: -13dBm and SN Test Tons:: 1004 @ Level B j:jjjj;j:jjﬂ

Duration:300ms) tone, the other end will send VBM SNR (Frequency: 853Hz, conTINUE S
Power: -13dBm and Duration:300ms) to indicate start of SNR test in the reverse COMPLETE 154452047000
direction and start sending tone of 1004Hz from -25dBm incrementing by 5dBm at e 15444 20000
eaCh Ievel Measurement - Fren = 1005 Hz, Power Level = -25.0 dBm,_ SHR = 3279 1::::2222
Meazurement :: Freq = 1005 Hz, Power Level = -20.0 dBr, SMR = 3366 .
b Flna"y, a FIN (Frequency: 1949HZ, POWer: -13dBm and Du rat|0n:3oom3) IS teazurement :: Freq = 1005 Hz, Power Level = -14.9 dBm, SMR = 34.01 1:::?22:?222
received to end the test and subsequently an ACK is sent to indicate that call will be Messuremert - Fea = 1005 e, PoerLevl = 100 dBm, SHA =560 | oo
te rm I nated Measurement i Freq = 1005 Hz, Power Level = -5.0 dBm, SNF = 34.90 154532 87000

Measurement :: Freq = 1005 Hz, Pawer Level = 0.0 dBm, SMA = 33.93

16:45:41.50M1000

Fin 15:45:45. 204000

\J Gl ALK 15:45:49 525000

Communications



VF_Terminating.gls Ladder Diagram (Slave)

i Inltla”y bOth SldeS are On'HOOk e Onhock :: 0, 1.0,1 DU:5-43-024?DUUU
™ Ringing .

* Anincoming call is detected. When the call is answered on the second ring, an Off- P it EE;Z?E:EE

Hook is sent Ufhook: YR 15.43.22.107000

Path Verification

e After the Path Verification Ack AnswerCall side receives VBM_SNR i Pah Verfcation Ack 1:21::222
(Frequency:853Hz, Power: -13 dBm and Duration:300ms) and acknowledged by < VB _SHR N

sending ACK (Frequency: 2351Hz, Power: -13dBm and Duration:300ms) and it CE 15:4358,045000

Meazurement :: Freq = 1008 Hz, Power Level = -25.0 dBm, SNR = 32.82

starts monitoring tones and Signal to Noise Ratio < 15.4401 070000

4 Meazurement :: Freq = 1008 Hz, Power Level = -20.0 dBm, SNR = 33.56 15:44:09.672000

* Then AnswerCall side measures SNR Test Tone of 1004Hz is received at - g Moesuemen: Frea - 1005 He, Pover Level = 14.9 8B, SNR 3002} 15.4,15 35000
25dBm, Signal to Noise Ratio measurements are started and requesting for the T B e O 154427575000
next level of tone by sending CONTINUE (Frequency:2153Hz,Power: -13dBm e | wonoonn
and Duration:300ms) tone. Now, the tones are constantly being received > T e -
incremented by 5dBm till 0dBm B - B

ALK

* Afterreceiving COMPLETE (Frequency:2251Hz,Power: -13dBm and P T T 1004 © Lo 25 1::3:::3222
Duration:300ms) tone from PlaceCall to indicate the test is completed o

F Y

CONTINUE

e 15:45:03.971000

. . . . . SHA Test Tone:: 1004 & Level : -20 dBm 15:45:04. 486000

* Now AnswerCall side will start the test from reverse direction and SNR Test tone is P — B
sent from -25 dBm and incremented by 5dBm till 0dBm SR Test Tane : 1004 @ Level = -15 dBim 154512 805000

. . .. 4 EONTINUE 15:45:21 519000

* AnswerCall side terminates the call by receiving the FIN (Frequency: 1949Hz, SHR TestTone: 1004 @ Leve: 10 i 522125000
Power: -13dBm and Duration: 300ms), and subsequently sending an ACK < CONTINUE 15 4530 551000

SNR Test Tone :: 1004 & Level : -5 dBm 15:45: 31504000

e CONTINUE 15:45:39,352000

SNR Test Tone :: 1004 & Level : -0 dBm 15:45:39 864000

e CONTINUE 15:45:47. 737000

- Fin 15:45:46.304000
: j* G L e ALK 15:45:50.251000

Communications



S/N Ratio Measurement Results

* SNR measurement results are logged in the “SNR and Level Test Report” tab for the current test. Results include the received frequency, power

level, and signal-to-noise ratio

Drate/Time Circuit Selected Freq (H=z) Power (dBm) SINE. NG3(6) Criteria WG3(6) Test Besult
2020-7-21 11:39:06 VGG 1005 -44.9 2511 Pass Power -46.5 to -43.5 dBm Pass
2020-7-21 11:39:15 VGG 1005 -40.2 27.97 Pass Power -41.5 to -38.5 dBm Pass
2020-7-21 11:39:23 VGa6 1005 -35.3 31.22 Pass Power -36.5 to -33.5 dBm Pass
2020-7-21 11:39:32 VGa6 1005 -30.3 32.99 Pass Power -31.5 to -28.5 dBm Pass
2020-7-21 11:39:40 VGa6 1005 -25.4 3215 Pass Power -26.5 to -23.5 dBm Pass
2020-7-21 11:39:49 VGa6 1005 -20.4 33.70 Pass Power -21.5 to -18.5 dBm Pass
2020-7-21 11:39:57 VGo 1005 -15.3 35.24 Pass Power -16.5 to -13.5 dBm Pass
2020-7-21 11:40:06 VGG 1005 -10.4 35.78 Pass Power -11.5 to -8.5 dBm Pass
2020-7-21 11:40:14 VGG 1005 -5.4 34.25 Pass Power -6.5 to -3.5 dBm Pass
2020-7-21 11:40:22 VGG 1005 -0.4 34.55 Pass Power -1.5 to 1.5 dBm Pass

4 » I}\ Attenuation Distortion Test Report >\ 3-Tone Slope Test Report }.\ Signal/C-MNatch Moise Test Report >\ Intermodulation Distortion Test Report >\ Impulse Moise Test Report },\S}‘NR}‘N&( Loss v= Level Test Report { VOAT Test Report ,-_-'

oGL
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Voice Quality Testing (VQT)
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VQT Test

vQr
Database

* Voice Quality Test (VQT) - This test involves 1‘

Recorded
Files

transmission of reference file and recording of the

tProbe™ T1 E1

degraded file in two sequential tests, one for each

direction

* The VQT software calculates a POLQA score by

comparing and analyzing the reference and degraded viain | Tvez oot VFLIN VF1 Out
files MPLS Router )MPLS Router
VG3, VG6 VG3, VGo
)
> >
Tx Reference File Rx Record Degraded File
Fetches POLQA score
from VQT Database
< <
Rx Record Degraded File Tx Reference File
Fetches POLQA score from
VQT Database

oaL
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VQT Test Configuration

* The following parameters can be configured in the Global
profile for VQT Test:

>

OGL

Communications

VQT parameters such as the reference file and degraded
file path can be configured in the Global Configuration

Reference file is a ITU standard reference voice file. File
path should exist on the Server system under
C:\VQT_Reference

Degraded File Path defines where the recorded files are
stored

VQT Database Path is the location of the VQT.mdb
database file where VQT results are stored. This is
typically under C:\Program Files (x86)\GL Communications
Inc\Datalmport\VQT.mdb

|—;| VOT Parameters
Reference File
Degraded File Path
VAT Server IP Address
One Way Delay Measurernent

CAVOT Reference'\VQuad Auto)\POLQ..

CAVCT_Degraded 1u',
127.0.0.1

Enable

H=l VT Parameters

|: VT Database Path
VCT Type

W127.0.0. 14 Datalmpert\ VOT.mdb
POLCA
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VQT Test

* Double-click on the GL VQT shortcut icon created on the desktop to invoke |#e e wo

the application

POLQA 4,34
* Double click on Data Import shortcut icon created on the desktop to start B %.u
the database o A
PESQLQO N/A 5
PESQ W/B 3.37
PESQ Ie 0 §

*  MAPS™ APS records degraded files into designated directories. VQT AUtO | [sassiz 45
Measurement automatically performs analysis when new degraded file is

detected

* POLQA results are stored into a database via Data Import and results are [U"m
read by MAPS™ APS

"\ Gl Voice Quality Test - PAMS (ITU P.800), PSQM/PSQM+ (ITU P.861), PESQ (ITU P.862), POLOA (ITU P.863)

GL B L& 30 T

(X g))| Speech Qualty Measuements « PESO WidebandP862 2} ON

Metce | Scres pams C psqu C PESQ © POLQA  Connecting Mevics | Max [Mn | Avg. |

PAMS LQ 43

PSQMMOS | 4.85
PSOM+MOS 4,35

POLQA 445 438 4
P.863:4.34 EMODEL  90.12 90.12 44.56

PESQ 45 348 39
PESQLQ 45 348 399
PESQLQO N/A  N/A  NjA
PESQWB 464 3.87 426
PESQIe 0 0 0

PAMSLE S 457 4m
, —_— y PAMSLQ S 43 465
€000 000 NV002 22000 800000 @ ™0000

PSQMM... 5 485 493
PSQM+... § 485 493

@ Data Import

File  Configuration

Time

CallD

Capture Log |

| | Browse |

Clear

I
Rating e
ting Count
Excellent | g | -
Good 0
] — \ , , . Far )
(WWGU‘\(M)— 80 W00 200000 300000 400000 00000 600000 700009 Poor o
-7.75
7 Disregard 0
Noise Level Gan (dbv) Deg, File = C:\VQT_Degradedt\fem1_20130825001123_00000000000_000
[- -9.29 Ref, File = C:\VQT_Reference\VQuad_Auto\Raw\fem 1,pcm _ —
- 8 X | BT | oo | T
VQT Timestamp | PoLQa | eModel | pESQ |PesqLq  [PesqLqo [eesqws |Pams Le | P
2013/08/29 6:48..., 4.4¢6 N/A 4.5 4.5 N/A 4,64 s S
Phonel D 2013/08/29 6:50... 4.34 90.12 3.48 3.48 N/A 3.87 4,57 4
< | |
™ Capture Events toFie | __ome | [Stmresst]
] Show Latest
Mzgs Queued D
| b iri Form | | Cloze |

oaL

Communications

96



VQT Test Parameters

‘%' GL Communications Inc Woice Quality Test - PARS (ITU P20, PEQRPEOM + (ITU P.261T), PESC (TU P22, POLG., — >

* Onthe VQT application, click on File — Auto- Lo ew S _tep

Auto-hMeasurement

Measurement to invoke VQT Auto- Speech Quality Measurements ~  PESO MormallP8E2.1): OM
Measurement window Output Properties (85CI File)
Measurernent Pararmeters - * POLQA  Connected Metrics | Max | Min | avg. |
Rating Criteria » . Eatn%; Edm Edm am
* Click on Modify to configure Auto-Measurement Audio Alert Configuration o i A R
parameters Central DB Connection PESQLY M NfA  MA
Load Results frorm Log File Eggg t'-.?BO m::i mi x::i

. PESD I ) T Mlfd
Output Measurernent Result to Log File Qe ! ! !

Expart Data for Datalmport em m, PAMSLE  Mi& MM NA

PAMS LG MMA  MMA NA

Exit . . .
P «~ice Quality Testing PSOMM... NA  NiA A
PIOM+MOS NG PSOM+ ... Mi& MM MA

R.ating (V QT)

Rating Counk

OT Auto-Measurement: WBheasurement
File  Help

Auto Configurations T Auto Profile ]

Degraded Directary Reference File Type Optian Iventon

-} WIOT_Degradedilu uad_asutc\POLGA-uLA... ]

C:WWIUT _Referer

Auto Del

O G l Add Madify Delete Delate Al Start Stap Start Al Stop Al

Communications




* Degraded File Path should match the
Degraded Directory defined in the
MAPS™ APS VQT parameters in
profiles

* Reference File should match the
Reference File specified in the MAPS™
APS VQT parameters

*  After configuring, click on Start

*  VQT Auto Measurement monitors files
recorded to that directory and
automatically performs POLQA
analysis. VQT scores are stored in a
database which is read by MAPS™

OGL

Communications

VQT Test Parameters

WOT Auto-Measurernent: bhushan pod
File Help
Auto Configurations T At Profile ]
Degraded Director | Reference File | Type | Optiar | [Fventary Uszer 1D | Counts
@ C:AWET_DegradedsTus C:WWOT_ReferencedOuad_suto\POLAA-uLa...  wla..  AutoDel tprobel 2
Add | M adify | Delete | Delete Al | Stop Start Al Stop Al
Options

Prahibit Graphic Redraw

Degraded Directony : |E:WDT_Degraded'\1u'\

Uzer D |tprobel

= | [zave processor power)

POLOA Qrily

Reference File *

+ Auto-delete the degraded file after measurement

" Save deqgraded files to the inventony directony after reasurement

|E:WE! T_ReferencedGQuad_sutchPOLEA-uL: @

[~ Enable Level slignment [ Hign Accuracy Mode

ITU Yerzsion |2

[ Analyze 12-bit Degraded files [Reference files will remain 16-bit)

File Farmat

Encoding | u-Law | Samples Per Second | 2000 -

[Fveentory Directonge® |

[ [ [ [
(" PESO + POLOA (" PESQ Only (s POLOA Only
[ [~ POLOA SWE

J [~ User Specified: | 32000
Byte Order
for 16 bitfl orip) |-5MS0ntel 7]

Bitz Per Sample |2 -
Guick Modify Configurations

Start: |1 End: |1 ? Save Changes
Hate = Uze "™ in reference fields to hold the Mumber
ﬂ . . - Cancel
! Quick Madify [uick Default
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VF_Originating.gls Ladder Diagram (Master)

Initially both sides are On-hook

When it goes Off hook, dial tone is detected, the number is dialed and
ring back tone is received

Connection is established and Path Verification is done

Waiting for user input. Under Events column, right-click and select the
VQT Test then VBM VQT request tone (Frequency:751Hz, Power: -
13dBm and Duration:300ms) is sent

After receiving the ACK (Frequency:2351Hz , Power: -13dBm and
Duration: 300ms) PlaceCall sends a reference file

Test the reverse direction: After receiving the VBM VQT request, ACK
will be sent to receive the Degraded files and calculates the POLQA
Score and Retrieve VQT results from VQT database

Finally, a FIN (Frequency:1949Hz,Power: -13dBm and

Duration:300ms) is received to end the test and subsequently an ACK is

sent to indicate that call will be terminated

2GL

Communications

MAPS ouT
Onhack - 0.1.0. 1 P 15:55:53.451000
Offhoak 1.1, 1.1 b 15:56: 01 490000
“ Tane Detected :: Dial Tone 15:56:-07. 022000
Dialing :: 126 P\ 15:56:07.087000
‘ Tone Detected : Ringback Tone 15:56-09, 903000
‘ Tone Detected : Ringback Tone 15:-56-15. 90R000
Path Werification ’ 15:56:23. 431000
‘ Path Verification Ack 15:56:29, 443000
VEM_ VAT Py 15:56:34.572000
< ALK 15:56: 36453000
p [5'YNC CODE: 2] 15:56:41.453000
[5YNC CODE: 2] P 15:56:44 463000
< ALK 15:56:47. 452000
Sk NG B IR fo = o 8o R b o BUEE, 8 B ol gl it e il IR
Feceive File Completed :: CAWOT_Degradedyuh2024-03-11-15-56-47-Line002. pom {E-5EBE, 973000
VAT Score: 4.5 2024-03-11-15-86-47-Line002. pcm 15:57-01. 194000
Sending VOT File :: C:WOAT_Reference’Wuad_Auto'POLOA-uL awhfemnT polgaula. pom 15-57-01.196000
Feceive File Completed : C:WET_Degradedy ] uh2024-03-11-15-67-01-Line001 . pzm 15:57-09.184000
VAT Score: 4.5 2024-03-11-1557-01-Line001. pecm 15:57-12 274000
FIN P 15:57:14.291000
< ALK 15:57:15.954000
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VF_Terminating.gls Ladder Diagram (Slave)

* Initially both sides are on-hook

* Anincoming call is detected When the call is answered on the
second ring, an Off-Hook is sent.

*  After the Path Verification Ack AnswerCall side receives VBM
VQT request tone (Frequency:751Hz, Power: -13 dBm and
Duration:300ms) and acknowledged by sending ACK
(Frequency: 2351Hz, Power:-13dBm and Duration:300ms)

* After sending the VBM VQT request, ACK is received, and
then AnswerCall sends reference file

* AnswerCall side terminates the call by receiving the FIN
(Frequency:1949Hz, Power:-13dBm and Duration:300ms),
and subsequently sending an ACK

2GL

Communications

t&PS il
Onhock :: 0.1. 0. 1 bl 15:56:00.144000
< Ringing 15:56:14. 213000
< Ringing 15:56: 20, 209000
Ofthook 1,1, 1.1 h 15:56: 20, 209000
* Fath Yernfication 15:56:24. 735000
Fath Verfication Ack F 15:66:27. 749000
< YEM_VOT 15:56:35.273000
ACK Pt 15:55: 35 532000
[SNC CODE: 2] P 15:56:39.608000
p [SNC CODE: 2] 15:56:46. 273000
ACK P! 15:56:46.539000
< FIN 15:57:14. 786000
ACK )| 15:57:15.082000
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Test Results

* VQT measurement results are logged in the VQT Test Report tab for the current test. VQT test report contains Caller POLQA Score, Callee to
Caller Delay (in msec), Callee Degraded File Name, Callee POLQA Score, and Caller to Callee Delay (in msec)

DatefTime Caller Degraded File MName Caller FOLOQA Sc. . | Calles to Caller Delay (msec) | Callee Degraded File MName Callee POLOA Score | Caller to Callee Delay (msec) |
2020-5- 11 09:deh: 55 20200 May-11-LineO0146881493. pem. 4,13 TFOTS 2020-May-11- LineQ0246881493. pem. 4.19 .62

41| r I}\ SMA and Level Test Repaort >\VET Test Report j,( 3-Tone Slope Test Report >\ Attenuation Distortion Test Report >\ 1004 Hz Tone Test Repart >\ Intermadulation Distortion Test Repart >\ Impulze Moize Test Report /

O GL 101
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Twenty-Three Tone Test
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Twenty-Three Tone Test

* The Twenty-Three test signal consists of 23 equally spaced tones from 203.125Hz to 3640.625Hz with known phase
relationships. Since the phases of the 23 tones are known, straightaway envelope delay distortion measurements made at

22 frequencies. At the same time, the frequency response (or attenuation distortion) at the 23 transmitted frequencies

measured along with other measurements
* The following parameters can be configured in the Global profile for Twenty-Three Tone Test Parameters:

» Twenty-Three Tone Test Duration in ms
» Report Frequency in ms

» Twenty-Three Test Tone Level in dBm

L;l Twenty Three Tone Test Parameters

Twenty Three Test Tone Duration in ms 10000
Report Frequency in ms 1000
Twenty Three Test Tone Level in dBm -23

—
oGaL
o
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VF_Originating.gls Ladd

Initially both sides are On-Hook

When it goes Off hook, dial tone is detected, the number is
dialed and ring back tone is received

Connection is established and Path Verification is done

Waiting for user input. Under Events column, right-click on
the running call and select the required 23 Tone Test then
VBM-23 Tone request tone (Frequency: 1781Hz, Power:
-13dBm and Duration:300ms) is sent

After receiving ACK (Frequency: 2351Hz, Power: -
13dBm and Duration:300ms), PlaceCall sends the 23
tone test.

After receiving COMPLETE (Frequency:2251Hz,Power: -
13dBm and Duration:300ms) tone, AnswerCall side will
send VBM 23 Tone request tone and receives the ACK

After receiving the ACK, Answercall sends the 23 tone test.

Finally, a FIN (Frequency: 1949Hz, Power: -13dBm and
Duration:300ms) is received to end the test and
subsequently a ACK (Frequency: 2351Hz, Power: -13
dBm and Duration:300ms) is sent to indicate that call will
be terminated

G L

Communications

er Diagram (Master)

Save b [ Show Latest
A Find
MAPS ouT =
- EventType :: 23ToneTest
Orhock 0.1, 0.1 12:56:22 443000 23-Tome Measurement Results :
Fregl :: 203.125000 PowerQ :: -36.643623 PhaseD :: 2.ZE3228
Offhack 1, 1.1,1 - Freql -: 353375 Powerl :: -35 604668 Phasel :: 0.346200
IR EN Fregz :: 515.625 PowerZ :: -35.549961 Phase? :: -2.925522
Tone Detected - Dial Tone Fregd3 -: €71.875000 PowerZ :: -36.619495 Phazel :: -1.2385E503
+ 12:56:30.072000 Fregd :: 828.125000 Powerd :: -36.549210 Phased :: -1.031202
Dialing :: 126 FregS :: 984.375000 DowerS :: -36.561340 PhaseS :: 2. 802425
12:56:30.094000 Fregs :: 1140.625000 Powerc :: -36.532280 Phase6 :: 1.159043
T one Detected * Ringback T Freg? :: 1296.875000 Power? :: -36.617615 Phase? :: -0.482275
- el cee ngosciliore 12:56:32.903000 Fregqd :: 1453.125000 Powerd :: -36.574598 PhaseS :: 0.064398
%
. Fregs :: 1608.375000 Powerd :: -36.641796 Phase$ :: -0.750337
dl Tone Detected :: Ringback Tone 125638917000 FreglO :: 1765625000 PowerlO 36.654763 Phasel0 :: 0.868888
%
Fregll 521875000 Powerll 36. 638052 Phasell :: -1.574082
Path Verification Freql? 076.125000 Powerl? 36.539316 PhaselZ :: 1.978239
12:56:46.445000
Fregld 234375000 Powerl3 36.489636 Thasel3 :: -0.208315
Path Yerification Ack Fregld 330625000 Powerld 36.612728 FPhaseld :: -2.389263
< 12:56:52.483000 FreqlS :: 2546.875000 Powerls 36.593891 Phaself :: 1.71150E
Fregqlé :: 2703.125000 Powerlé -: -36.6597510 Phaselé :: 2. 527787
WEM_23TONE
= 12:53:27.392000 Fregl7? :: Z859.375000 Powerl? :: -36.660043 Phasel? :: -Z.665483
o Fregql@ :: 3015625000 Powerls 36.641846 Thasel® :: 0.612309
4 1253:29.026000 Fregld 171875000 PowerlS 36.649040 Fhaseld :: 3.076656
Frewzl 328125000 Powerzo 36.642113 PhasezD :: -1.848735
23-Tone Test:: @ Level =-23 dBm 12-59:29 545000 Fregzl :: 3494.375000 Powerzl 36.541959 Phasezl :: 1.432784
U FregqzZ :: 2078.125000 PowerZZ 36.715545 Phase2? :: -2.119262
COMPLETE EDD_FreqO :: ZB1.Z50000 EDD_Delay0 :: -5.343228
12:55:40.571000 EDD_Fregql :: 437.500000 EDD_Delayl :: -6.582478
YEM_23TONE EDD_Freg? :: 593.750000 EDD_DelayZ :: 3135435
4 = 12:55:44.172000 ELD_Freq? :: 750.000000 EDD Delay® :: 15.1E2694
EDD_Freqd :: $06.250000 EDD_Delayd :: -9.248343
LR 12:5344.489000 EDD_FregS -: l062.500000 EDD_DelayS :: 4.365703
: EDD_Fregqs -: LZ18.750000 EDD_Delayé :: Z.267330
2 TorePoner = 2298 B 5/TD = 36.08 dB 64N = 310 1MD-2 = 100,00 MD-3= 40.20 T_0f = L0001 F_Shift =0.001254 | oo DD Freq? -- 1375000000 EDD Delay? :: —.314754
~ EDD_Freqs :: 1§31.250000 EDD_Delsys :: -4.838352
| g2 TonePower = -22.99 dBm S/TD = 36.05dB 5/N = 38.101MD-2 =-100.00 IMD-3 = 40.20 T_0ff = 0.000001 F_Shift = 0.001300 1265 48 847000 EDD_Fregqd -: 1€87.500000 EDD_Delawyd :: -0.196220
I EDD_FreglO :: 1843.750000 EDD_Delayl 4.412053
| 4?3 TonePawer = -22.99 dBm 5/TD = 36,08 dB G/N = 3810 IMD-2 = 100,00 IMD-3 = 40.20 T_OH = 0.000001 F_Shit = 0.001254 EDD_Fregll :: 2000.00000D EDD Delayl -0.572396
ol 12:55:43.230000 EDD_FreglZ :: Z156.250000 EDD Delayl 1.11@502
| 423 TanePower = -22.99 dBm 5/TD = 36.05dB 5/N = 38.101MD-2 =-100.00 IMD-3 = 40.20 T_Off = 0.000001 F_Shift = 0.001300 EDD_Freql :: 2312.500000 EDD Delayl -4.582238
| 12:53:50.218000 EDD_Freqgld :: 2468.750000 EDD_Delayl -3.094848
iy _ _ D . _ L EDD_FreqlS :: 2625.000000 EDD Delayl§ -: 3.324530
| g2 TonePower = -22.99 dBm S/TD = 36.07 dB 5/N = 38.101MD-2 = -100.00 IMD-3 = 40.20 T_0ff = 0.000001 F_Shift = 0.001169 125951 721000 DD _Freqle :: 2751250000 EDD Delaylé - z.570686
: EDD_Freql? :: 2837.500000 EDD_Delayl? -: 0.393556
| TorePoner = 2299 B S/TD = 36.05 dB 64N = 3810 1MD-2 = 100,00 MD-3= 40.20 T_0f = L.00DO01 F_Shift =0.001300 | oo DD Fredls - 3053750000 EDD Delayls - —5.818550
o~ EDD_Freqld :: 3250.000000 EDD_DelaylS :: 8.266182
| g2 TonePower = -22.98 dBm 5/TD = 36.08dB 5/N = 38.101MD-2 = -100.00 IMD-3 = 40.20 T_0Off = 0.000001 F_Shift = 0.001254 EDD_Freqz0 :: 3406.250000 EDD_Delayz0 -: -3.337210
I TZRRIZATY EDD_Freqzl :: 3562.500000 EDD_DelayZl -: 0.692586
| g2 TonePower = -22.93 dBm 5/TD = 36.05dB 5/M = 38.101MD-2 = -100.00 IMD-3 = 40.20 T_0ff = 0.000001 F_Shift = 0.001300 125954 718000
%
4 CHMELETE 12:5957.262000
< 557
FIN
12:55:59.270000
ACK
4 13:00:01.283000
DISCONNECT_CaLL
= 16:17:34.573000
Onhook = 0,1.0,1
— 16:17:35.925000
A
< >
[« T+ ] Message Sequence (" Even Confiy % SoiptFlow ), 1004 Hz Nel Loss Repott ) Aftenuiation Distoion Test Repot ), 3Tone Slope Test Report % Signal/C-Nolch Novse Test Report %, Inemodhulation Distotion Test Repot
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VF_Terminating.gls Ladder Diagram (Slave

« Initially both sides are On-Hook

* Anincoming call is detected. When the call is
answered on the second ring, an Off-Hook is sent

«  After the Path Verification Ack, Answercall side
receives VBM 23 Tone request tone
(Frequency:1781Hz, Power: -13 dBm and
Duration:300ms) and acknowledged by sending
ACK (Frequency: 2351Hz, Power: -13dBm and
Duration:300ms)

« Then AnswerCall side detects the received 23
tone at -23dBm level for duration of 10sec and
keep the result in the 23 Tone Test Report tab

»  After receiving COMPLETE (Frequency:2251Hz,
Power: -13dBm and Duration:300ms) tone,
AnswerCall side will send VBM 23 Tone request
tone and receives the ACK

. Now Answercall side sends the 23 tone test.

« AnswerCall side terminates the call by receiving
the FIN (Frequency: 1949Hz, Power: -13dBm
and Duration:300ms), and subsequently sending
an ACK

e
i Y
.

Communications

1

MAPS ouT Find
EventType :: 23ToneTest
Onhook 0.1, 0. 1 16:2316. 524000 23-Tone Measurement Results
Fregl :: 25000 Powerd ::
Ringing . Fregl Powerl ::
16:23:33.385000 Freqz Fowers - )
Ringing Freq3 00 Power3 :: —-3€.620333 Phase3
16:23:39, 404000 Freqgd :: 00 Dowerd :: —3€.548473 Thase4 :: -1.031062
Offhok = 1.1,1.1 Fregs :: 00 DowerS :: -2£.561024 DhaseS :: 2.802212
o 16:23:39.405000 Fregé :: -3€£.533935 Phasef :: 1.158933
PathVerfication Freg7? :: -3€.619343 Phase7 :: —0.482301
16:23:43 926000 Fregd :: -3€.574287 Phased :: 0.0€4563
B . Fregd :-: €.€40€71 Phased :: —-0.750€03
Path Verification Ack. 16246, 342000 Freglo :: 0 Powerld :: Phasel0 :: 0.885L07
o Freqll -- 0 Powerll -: 5 Phasell -- -1 573845
WBM_23TONE o Fregll : 0 DowerlZ :: 5 Phasel2 ::
[LC-24 0578000 Freqld 0 Powerl3 :: Phasel3 ::
ACK. Freqld 0 Powerld :
16:24:03.282000 Freqls 0 PowerlS -
A _ = = B R = i = Freglé€ 0 Powerle :
23-TonePawer = -22.98 dBm 5/TD = 36.07 dB 5/M = 38.10 IMD-2 = -100.00 IMD-3 = 40.30 T_Off = 0.000002 F_Shift = 0.002323 16:24:06 811000
23-TonePaower = -22.99 dBm 5/TD = 36.07 dB 5/M = 38.10 IMD-2 = -100.00 IMD-3 = 40.20 T_Off = 0.000001 F_Shift = 0.001169 16 240, 308000 .
. Freqzi - -1.848804
23-TonePower = 2299 dBm S5/TD = 36.05dB 5/M =38.10 IMD-2 = -100.00 [MD-3 = 40.20 T_0Off = 0.0000071 F_Shift = 0,001 300 16:24:07 809000 Fleq%i_ - 1;4333?4
Freq2Z :: : -2.119538
23 TonePaower = -22.93 dBm 5/TD = 36.07 dB 5/M = 38.10 IMD-2 = -100.00 IMD-3 = 40.20 T_Off = 0.000001 F_Shift = 0.001163 16:24:08 808000 :gi_g:ﬂ
. . - - Do 3= - . EDD_Freg
23-TonePaower = -22.99 dBm 5/TD = 36.05 dB 5/M = 38.10 IMD-2 = -100.00 IMD-3 = 40.20 T_Off = 0.000001 F_Shift = 0.001300 16:24:09 813000 E:D:erqa
y =7 _ _ D Fle _ T EDD_Fregd ::
23-TonePaower = -22.99 dBm 5/TD = 36.07 dB 5/M = 38.10 IMD-2 = -100.00 IMD-3 = 40.20 T_Off = 0.000001 F_Shift = 0.001169 16 24-10. 07000 200 Freqs :-
! EDD_Fregé :: 0 EDD_Delayé
23 TonePower = 2293 dBm S/TD =36.05d8 /N =38.101MD-2 =100.00 IMD-3= 40.20 T_Off = 0.000001 F_Shift=0.001300 | . oo o DD Freq? -- o Zom_pelay?
EDD_Fregs 0 EDD_Delaysd :@:
23-TonePower = 2233 dBm 5/TD = 3607 dB 5/N =33.10 IMD-2 = -100.00 IMD-3 = 40.20 T_Off = 0.000007 F_Shift = 0.001163 16:24-13.310000 EDD Fregd :-: EDD Delay9 ::
el EDD_Fregll :: EDD_Delayl0
EDD_Fregll EDD_Delayll
EUMELHE 16:24:16.471000 ::D_F::;_; S
VEBM_23TONE EDD_Freqls
= 16:24:18 473000 EDD_Fregl4 0 EDD Delayld
ACK EDD_Fregls DD_Delayls
16:24:19.985000 EDD_Freglé
EDD_Freql?
23-Tone Test = @ Level :-23 dBm 162420 503000 =DD_Fregld

ELMELETE 16:24:31.522000
FIN
16:24:35.063000
ACK
16:24:35.383000
IIID\Mmage Sequence K Event Config >\ Script Flow >\ 1004 Hz Net Loss Report >\ Attenuation Distortion Test Report >\ 3-Tone Slope Test Report >\ Signal/C-Notch Moise Test Report >\ Intermedulation Distortion Test Repor
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* The 23-Tone tab results are as follows:

L

Communications

Test Results

<

« [ » [ Event Canlig )\ Script Flow >\ 1004 Hz Net Loss Report >\ ‘Aftenuation Distartion Test Report >\ 3-Tone Slope Test Report >\ Signal/C-Notch Noiss Test Report >\ |kermodulation Distortion T sst Report >\ Impulse Noise Test Report )\ 5/MR/Met Loss vs Level Test Report >\ WOT Test Repart )\23-1.:.‘9 Test Report /

Initialisation Errors

@ Error Events

Captured Errors

Link Status Up=0 Down=0

Date/Time Total Signal F Total 23-Tone Fower (. ‘ STDR SR TN Znd Order | WD 3rd Order | T Off | F_Shift FreqO Fower0 Fhasel Fregl Fowerl Fhasel Freg2 Fower2 FhazseZ Freg? Fower3 Fhaze?
2024-3-1 12:59:31 -22.088426 -22.989771 36085354 38.160557 -100.000000 40.289956 0.000001 0001254 203125000  -36.643623 2253228 359375 36604668 0346200 S1S5.625 -36.549961 2925522 GTLETS0M0 -36.619495 -1.28950%
2024-3-1 12:50:32 -22 088650 -22.990000 36058861  38.134000 =100.000000 40.262421 0000001 0001300 203125000  -36.644006 2253417 350375 36603668 0345200 515625 -36.550247 2925542 GTLATS00) -36.620053 -1.28948
2024-3-1 12:50:33 -22.088426 -22.989771 36085354 38.160557 =100.000000 40.233956 0000001 0001254 203125000 -36.643623 2253228 350375 36604668 0345200 515625 36549961 -2.925522 GTLATS00) -36.619495 -1.28950x
2024-3-1 12:59:34 -22.088047 -22.990205 36071377 38.149170 -100.000000 40.270748 0000001 0001169 203125000 36642020 2253314 350375 36606075 0346297 515625 -36.55017% -2.925689 GT7LATS000 -36.620110 -1.28954
2024-3-1 12:59:35 -22.988047 -22.990205 36071377 38.149170 -100.000000 40.270748 0000001 0001169 203.125000 -36.642029 2.253314 350375 36600075 0346297 515.625 -36.55017% -1.925G89 GT7L3TS000 -36.620110 -1.28954
202431 12:59:36 -22.088947 -22.090295 36071377 38.149170 -100.000000 40270748 0000001 0.001169 203125000  _36.642929 2253314 350375 36606075 0346297 5156215 _36.5501% 2925689 GTLETS000 -36.620110 -1.28954
2024-3-1 12:59:37 -22.088426 -22.989771 36085354 38.160557 -100.000000 40289956 0.000001 0001254 203125000 -36.643623 2253228 359375 -36.604668 0346200 S15.625 -36.549961 -2.925522 GTLETSOM0 -36.619495 -1.28950¢
2024-3-1 12:59:38 -22 083659 -22.990009 36,058861  38.134000 -100.000000 40.262421 0.000001 0001300 203.125000 -36.644006 2253417 359375 -36.603668 0346290 S1S5.625 -36.550247 -2.925542 GTLETS0M0 -36.620053 -1.28948

>

Fhase3 Freqgd Fowerd Fhased Freg5 FowerS Fhases Freqd Fower§ Fhases Freq? Fower7 Fhase7 Fregl FowerB Fhasel Freg? FowerS Fhase? Freqlo Fowerl(
-1.289508 828.125000  -36.549210 -L031202 984.375000 -36.561340 2802425 140.625000  -36.532280 1150043 1296.875000  -36.617615F  -0.482275  1453.125000 36574589 0.064308 1609375000 36.641706 -0.750397 165625000 -36.65426
-1.289430 828.125000  -36.549305 -L031278 984.375000 -36.560146 2802326  140.625000  -36.533222 1.159161 1296.875000 -36.619900  -0.432354  1453.]25000 36574665 0.064586  1600.375000  -36.642254 -0.750467 1765625000  -36.65445
-1.289508 828.125000  -36.549210 -L031202 984375000 -36.561340 2802425  140.625000  -36.532280 1159043 1296.875000 -36.617615  -0.482275 1453125000 36574589 0.064308 1609375000 -36.641706  -0.750397 165625000 -36.65426
-1.289549 828.125000  -36.550041 -L031418 984.375000 -36.500450 2802540 140.625000  -36.531563 1159270 1296.875000  -36.619171  -0.482328  1453.125000 36574070 0.064422 1609375000 -36.643379  _0.750260 1765625000 -36.05632
-1.289549 828.125000  -36.550041 -L.031418 984.375000 -36.560450 2802540 140.625000  -36.531563 1.1592770 1296.875000 -36.619171  -0.482328  1453.125000 -36.574970  0.064422  1600.375000  -36.643379  _0.750260 1765625000  -36.65632
-1.289549 828.125000  -36.550041 -L031418 984375000 -36.560450 2802540  140.625000 -36.531563 1159270 1296.875000 -36.619171 -0.482328 1453.125000 36574970 0.064422 1609375000 -36.643379 0750260 1765625000 -36.65632
-1.289508 828.125000  -36.549210 -L031202 984.375000 -36.561340 2802425 140.625000  -36.532280 1150043 1296.875000  -36.617615F  -0.482275  1453.125000 36574589 0.064308 1609375000 36.641706 -0.750397 165625000 -36.65426
-1.289430 828.125000  -36.549305 -L031278 984.375000 -36.560146 2802326  140.625000  -36.533222 1.159161 1296.875000 -36.619900  -0.432354  1453.]25000 36574665 0.064586  1600.375000  -36.642254 -0.750467 1765625000  -36.65445
< >

‘4 | 3 I>\ Ewent Config >\ Script Flow X 1004 Hz Net Loss Report X Attenuation Distortion Test Report >\ 3-Tone Slope Test Report >\

Signal/C-Motch Noise Test Report >\

Intermodulation Distortion T est Report

X Impulze Noise Test Report >\

S/NR/MNet Lass vs Level Test Report X WOAT Test Repart >\23—Tnne Test Report

<

4| » I)\ Event Config >\ Script Flow >\ 1004 Hz Met Loss Report >\ Attenuation Distortion Test Report

>\ 3-Tone Slope Test Report

>\ Signal/C-Motch Noise Test Report >\

Fhasel) Freqll Fowerll | Phasell Freql2 Powerl2 | Fhasel2 Freql3 FPowerlz FPhaselz Freqld Fowerld | Phaseld Freqls Powerls | Phasels Freqléd Powerls | Phaseld Freql7 Fowerl7 Phasel7 FreqlZ

(.333388 1921875000 -36.538052 -1.574082 2078.1215000 -36.539318 1978239 2234375000 -36.489635 -0.208315 2390.625000 -36.612728 2389263 2546875000 -36.503891 1711505 2703.125000 36607510 2.527787 1859375000 -36.660049 2665480 3015.625000
0839954 1921.875000 -36.538307 -LS573E82 2078125000 -36.538305 1978411 2234375000 36439132 0208278 2300.625000 -36.613186 2380193  254G6.875000 -36.502304 L7114590 2703125000 36600184 2.527588 2850375000 36661018 -2.665371 3015.625000
0.833338 1921875000 -36.538052 -1.574082  2078.125000 -36.539318 1978239 2234375000 36489635 -0.208315 2390.625000 -36.612728 2389263 2546875000 -36.593891 1711505 2703.125000 36697510 2527787 2859375000 -36.660049 -2.665489 3015.625000
0888735 1921875000 -36.530204 -LS574114 2078125000 -36.538368 19TBIST 2234375000 36488888 0208578 2300.625000 -36.614307 2380308 2546875000 36503760 L7I1458 2703125000 36008643 2527651  285DATS00)  -36.662004 2665557 3015.625000
0.888735 1921.875000 -36.539204 1574114 2078.125000 -36.538368 1978157 2234375000 36488888 -0.208578 2300.625000 -36.614307 2389308 2S4G6.87S000 -36.593760 1711458 2703.125000 36608643 2527651 2859375000 -36.662004 2665557 3015.625000
0888735 1921875000 -36.539204 -LS574114 2073125000 -36.538368 1978157 2234375000 -36.483838 -0.208578 2300.625000 -36.614307 -2380308 2546875000 -36.503760 L7II458 2703125000 -36.008643 2527651  28S0.3TS000  -36.662004  -L.G6GSS5T 3015.625000
0.333338 1921.875000 -36.533052 -1.574082 2073.125000 -36.539318 1978239 2234375000 -36.489635 -0.208315 2300.625000 -36.612723 2339263 IS46G.875000 -36.593391  1L.711S05 2703.125000 36607510 2527787 2859375000 -30.660049 -2.6G65489 3015.625000
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