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Overview

Foreign Exchange Subscriber (FXS) and Foreign Exchange Office (FXO) are ports used by analog phone lines or phones. A FXS port
supplies ring voltage, battery current, dial tone and voice signals. FXO delivers an on-hook/off-hook indication (loop closure), DTMF
digits, voice signals, and is usually a phone or fax machine.

The FXO and FXS ports on tProbe™ simulates all of the above features. Also, the FXO port on the tProbe™ permits non-intrusive capture
and analysis of voice-band signals from a two-wire telephone line. The FXS port on tProbe™ emulates a 2-Wire FXS service such as a
telephone wall jack.

GL's Message Automation & Protocol Simulation (MAPS™) platform is a general purpose protocol emulator tool for various protocols
encountered in the telecom space. MAPS™ FXO FXS is an advanced test tool that supports emulation of FXO and FXS ports on a
tProbe™. MAPS™ provides a facility to place call/answer incoming call on both FXO and FXS ports, and automate the entire testing
process using scripts.

Supports simulation of CAMA trunks connected to the 911 selective router (SR) and can be configured for non-intrusive monitoring of
911 services.

MAPS™ FXO FXS Emulator includes features to handle different types of traffic such as tones, digits (DTMF, MF, MFR2F, MFR2B), voice
files, fax, and more. Also, simulate various FXO FXS test scenarios using tProbe™ Client Server scripts. Windows Client Server (WCS)
scripts used with tProbe™ analyzer can perform basic operation such as setup calls, receive calls, monitor signaling, and handle traffic.

For more information, refer to Automated Analog Terminal (FXO) and Network Port (FXS) Testing webpage.
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Main Features

Script based simulation of 2-Wire Telephone Port (FXO) and Telephone Wall Jack (FXS)
Standalone testing of FXO/FXS with loopback

Supports input and output signals of 8K samples/sec, u-law, A-law, and 16-bit Linear PCM
FXO Capabilities

— ON hook and OFF hook (loop closure)

— Transmit and Capture Traffic (Digits, Tones, and Voice)
— 2-Wire Calling/Answering, Caller ID, T1 E1 to 2-Wire FXO Drop or Insert, PC to 2-Wire FXO Drop or Insert

e FXS Capabilities
— Detection of ON hook and OFF hook status

— Ring and Battery Voltage Generation, Dial Tone Generation

— Transmit and Capture Traffic (Digits, Tones, and Voice)

— T1 E1 FXS Drop or Insert, PC to 2-Wire FXS Drop or Insert

Enhanced to support voiceband measurement

FXO/FXS ports supports termination characteristics for different countries
Loudspeaker provided to hear the voice being transmitted on FXO/FXS ports

FAX data transmission and reception over FXO and FXS ports
Command Line Interface based testing of FXO/FXS for automation and remote access

Testbed Setup Configuration

Testbed setup is provided to establish communication between MAPS™ FXO FXS and the DUT. It includes configuring FXO FXS Line
parameters, Ring parameters, Tone parameters, and End user configurations to transmit and receive Signaling and various Traffic types
including File, Tones, Digits, and FAX over T1 E1.

MAPS (Message Automation Protocol Sirulation) (FXOFXS ) - [Testbed Setup - USATestBed] - m] *
[ Configurations Emulater Reports Editor DebugTools ‘Windows Help _ & x
Qg & s o & 2]
H |
Config Value A
=) Configurations _ExchangeType
r=l FXQFXS Line Parameters Select Option
— Enable PCM16 Encoding Disable
- SampleRate 3 kbps LSA =l
— Enable or Disbale Monitoring Current and Voltage Enable
I MonitorCurrent and Voltage Reporting Time in msec 100
r=l FX0
In Gain in dB 0.00
Out Gain in dB 0.00
| | | Termination USA
Start Protocol Loop
~  Moniter Line Status Current
L Low Current Trigger in ma 5.00
I High Current Triggerin ma 10.00
L Low Voltage Trigger in volts -20.00
L High Voltage Trigger in volts -5.00
Lo BXS
~ InGain0dBtetdB 0.00
~ QOutGain0dBto6dB 0.00
—  Termination 600
L Polarity Forward(Tip-Ring)
—  Battery Voltage in volts 43.00
L Loop Current Disconnect Duration in msec 200
r=l FXS Ring Parameters
Frequency in Hz 20
Voltage in volts 70
Ring On Time in msec 2000
Ring Off Time in msec 2000
r=l FXQFXS Tone Parameters
FXO Multi Tone Detection File northamerica.mtd
[ 7 i ;
End User Configuration usaxml . o o

@ Initislisation Errars @ Error Fvents @ Captured Errors @ Link Status Up=0 Down=0

Tested Setup
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Global Configuration

MAPS™ FXO FXS includes Global Configurations used to store a list of common variables that will be applied to all calls (all Scripts which
uses the global variables defined by global configurations). Most notably Call Duration, Inter Call Duration, and Call Answer Time. Global

Configuration defines a variety of detailed parameters that probably do not require users to change them very frequently.

MAPS (Message Autornation Protecol Sirmulation) (FXOFXS ) - [Glabal Corfiguration - Globalprofile] - [m] x

GF Configurstions Emulstor Reports Editor DebugTools Windows Help - alx
o - N
Q5 ¢ e 6= 9

5 L7)

¥ Enable

>

Config Value
=) Global Configuration

{=] FXO FXS Common Timers

Call Duration in msec 120000
Call Answer Time in msec o
Inter Call Duration in msec 10000

=) FXO Specific Timers
t Detect Dial Tone Timer in msec 30000
Detect Ringback Tone Timer i... 30000
=) FXs SpecificTimers
Ring Status true Timer in msec 30000
Detect Offhook Timer in msec 30000
RingTimer in msec 40000
Receive Digits Timer in msec 30000
H=l FXO Specific Paramters
L Maximum Number Of Ringback ... 20
F3 XS Specific Paramters
L Minimum Expected Number Of .. 2
L3 FXO FXS Common Parameters

R File Naming Convention Sequential
=] Enable or Disable Speaker
FXO Speaker off
E FXS Speaker off
Vf Qutput Gain in dB 0.00

] Tone acceptance values
Frequency Deviation inHz 15
On Time Deviation in msec 50

Apply Eciit

<

Off Time Deviation in msec 50

@ Initialization Errors @ Error Events @ Captured Errars @ Link Status Up=0Down=0

Global Configuration
Pre-processing Tools

Profile Editor

MAPS™ FXO FXS script editor includes simple language to edit scripts that can define the operations like detecting ON Hook and OFF
Hook status, supplies ring voltage, dial tone and battery current. Functions such as Place Call, Answer Call, Tx/Rx Digits, Voice, Tones,
Send/Receive FAX are all defined within the script. Additionally, more advanced script may also be defined in the script editor.

& SeriptEditor - [C\Program Files\GL Communications IncitProbe Lite T1 Analyzer\MAPS\FXOFXSYSeripts\FXO PlaceCall.gls] - O X
& File View Edit Shortcuts Tools  Help -8 x
D E E ox o= Z e ®
Command Window ETES | FXO PlaceCall Pox Z
1 //#%%%% This script is used to estanlish a call to a land line or mobile number ~ | =
2 =
3 //swssrer Injtialization Of Counters Tessss// §
4 ringbackCounter = O; —
5 Digitsbialled = O;
6 BusyToneCount = O;
7 TDM3essionState = "NOT STARTED":
& goto "Tone Initialization”:
9! Cause = "MNormal Release™;
Stop Retransmit Timer 10
E- Conditional  Flow Control 11 //#%%%%+% Initialization Of Timers *¥+e%s//
B-Yarisble 1z CessationOfRingbackTime = (RingbackToneOnOffTime + 15000]:
E-Maps CLT 13 SilenceBetRingsTime = (RinghackTon=OnOffTime + 500) :
[#-Logs [ Comment 14 //SilenceBetRingsTime = §RingbackToneOnOffTiwe:// + 1000);
B Init i5 callDuration = §_CallDuracion:
- chid Script 16 InterCallDurationTime = §_InterCallDuration:
[-DataBase 17 ConfirmBusyToneTime = 1500:
- Send Report 18 FEOReportTime = 5000:
Resume 13 DialDelayDurationTime = 2000;
Return 20 IntercCallDurationStarted =
- Include 21 LovFEOLineVoltageTriggered =
~Exit 22 FEOLoopCurrentDownTriggered = O:
El- Uity Functions 23
B Traffic Commands 24 //#%%%%% Initialization for Receive File Naming Convention s##%+#//

25 Protocol3tandard="FxoFxs";
26  IsGeneration = 1;
27 Direction=

28 Cardiunber FXOCardno;
29, ScriptId = "FHO";
30 Connectionld = 1;
31 Status = "Idle";

32 starttimer DialDelayDurationTimer DialDelayDurationTime;
33 wait;

34
35 rbimlDelayburationTimerExpiry™:
36 if (ProfileLoaded != 1) v
< >
Ready Line Count - 376 Line : 1 Col: 1 NUM

Script Editor
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Profile Editor

This feature allows loading profile to edit the values of the variables using GUI, replacing the original value of the variables defined in
the scripts. An XML file defines a set of multiple profiles with varying parameter values that allow users to configure call instances in
call generation and to receive calls. Traffic profile to support Automated and User defined Tx Rx File, Tones, Digits, Fax, Dynamic VF,
and also IVR and VQT traffic types.

MAPS (Message Automation Protocol Simulation) (FXOFXS ) - [Profile Editor - TrafficProfile] - o x
%" Configurations Emulator Reports Editor DebugTools Windows Help _8x
¢ R N
Qg & @ lo | 9
HR|. (2]
(EditF2) Config Value 8
e = FXOProfile EnableTraffic
2 Fusprofile | |- Enable Traffic AutoTraffic - File Belect Option
|- Traffic Direction For AutcTraffic T
I Enable File Recording False AutoTrafic - Fie =l
L vRType Path Veification

) Silence Detection Parameters
Silence Threshold Timeoutinmsec 10000
F Silence Duration in msec 300
Idle Threshold Power -65.00
=] Voice Activity Detection Parameters
F Speech Threshold Timeout in msec 10000

Speech Duration Timeout inmsec 300
Speech Threshold Power -30.00

=] Transmit Digit Parameters
TypeODigit DTMF
Digits 1234567890
Digit Power 1 -13.00
Digit Power 2 -13.00
On Timein msec &
Off Time in msec &

= Monitor Digit Parameters
Inter Digit Duration in msec 1200

Total Digits Collection Duration in ms... 1000
) Tone Parameters

) Voice Files for Transmission

=) FAX Parameters

MinData Rate
MaxData Rate

ECM Enabled
T Fax File

E Reference file mu-law samples\fem ..
Degradied File Path mapsirecy files\vat
add | mcert | Delete
VT TR Duration in msec 8000 [0 [ e |
o || propertes
Tnsert Delete Clear -
@ Initialisation Enors @ EnorEvents @ Captured Enors @ Link Status Up=0Down=0

Profile Editor

FXO Testing Scenarios

Scenario 1: tProbe™ FXO Port to Mobile or Landline Phone (via wall FXS -> Local PBX -> Service provider central office)

The call flow shown here depicts the call from tProbe™ FXO port to the Landline or Mobile phone through the wall jack FXS, local PBX,
and central office of the service provider and base station.

PBX
Wall Jack Wall Jack Wall Jack

FXS FXS

tProbe™ T1 E1 Analyzer
O |an O

Central Office Base Station
1

1
FXO FXS Mobile/Landline
OFF hook
_ Jialtone ON _ _ |
Tx digits number
dial tone OFF ;
- = = = = = = = = = 4 ring voltage
ringng [ T TTTTT7 he
-7 == ~ OFF hook
P Call estpblished _
Tx Traffic
Rx Traffic
Rx Traffic =~ [=========== >
- Tx Traffic
ON hook R
| disconpected R
ON hook
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FXS Testing Scenarios

Scenario 2: tProbe™ FXS Port to a Regular 2-Wire Phone

The call flow shown here depicts the call from tProbe™ FXS port to regular phone (2-Wire phone) via RJ-11 cable. Places the ring to
regular phone (2-Wire phone), captures the incoming traffic into the file and transmits traffic to the other end.

|
12-Wire Regular

MAPS™ FXO FXS Emulator

I Phone
! |
| .
FXS FXO
J monitor hook status
offhook
4_ __________________
dial tone ON R
Tx dtmf digits
4_ __________________
_______ dialtone OFF_ _ _ _ _
T: Traffic AL
g Tx Traffic ™
S - —-
P ON hook
p disconnected

Scenario 3: tProbe™ FXO port to tProbe™ FXO port via Teltone Switch (TLS 3)

It is also possible to establish call from tProbe™ FXO port to another tProbe™ FXO port via a Teltone Switch. Teltone Switch (TLS)
provides two FXS ports in it and acts as a local exchange connecting the two lines.

TELTONE

tProbe™ T1 E1 Analyzer tProbe™ T1 E1 Analyzer

© GL Communications Inc.
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Scenario 4: tProbe™ FXO Port to IP via ATA

FXO port is connected to VolP phone or PC with a local network via an ATA device. The test scenario below depicts the call established
between tProbe™ FXO port and VolIP phone via ATA.

Ethernet

Ethernet SIP

1 C
T A | N our
) e

tProbe™ FXO FXS T1 E1 Analyzer

PacketGen™

Scenario 5: tProbe™ FXO Port to tProbe™ FXS Port (loopback)

Shown below is the call flow from tProbe™ FXO port to tProbe™ FXS port connected in loopback via RJ-11 cable.

Loopback (RJ-11)

) T

@Fxs 'l A aProbe

POWER
O =0 ‘ ! (el

{
{
N sV==1A l | ’ IN out
usB z.0 ETHERNET

FXS FXO
monitor hook status
< >
offhook
4— ——————————————————
dial tone ON
P
Tx dtmf digits
4— __________________
_______ dialtone OFF_ _ _ _ _
T: Traffic | &
Tx Traffic Tx
RX |l e = = m e e e e e e e — = - - - -
P ON hook
P disconnected
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Scenario 6: tProbe™ FXS to FXO port on GL’s Dual UTA HD
Shown below is the call flow between tProbe™ FXS port to GL’s Dual UTA HD via RJ-11 cable, with dual UTA initiating call.

monitor hook status

offhook

dial tone ON

Tx dtmf digits

Tx Traffic

Tx Traffic Tx

ON hook

disconnected

A

FXO and FXS Testing using tProbe™ Client Server

tProbe™ WCS commands can be used to set up different types of FXO and FXS environment and to perform FXO and FXS specific
operations. The FXO and FXS ports on tProbe™ allows to simulate various features using WCS scripting.

The tProbe™ FXS port performs operations like detecting "ON hook" and "OFF hook" status of the FXO device, supplies ring voltage,
dial tone ,battery current .The tProbe™ FXS port captures incoming traffic into the file and it can also transmit the traffic like tones,

noise and voice files.

= tProbe FXS to tProbe FX0_E1.gls - GLClient
Fle Edt View Connect Script Log User Heb

DEH "R nR DL BBBE HE 2

Task 6: Task 6 started

Waiting 20000 msec

Task 5: Tx File: #1: 120000 bytes

Task 5: Task 5 complete

Task 6: Tx File: #2: 120000 bytes

Task 6: Task 6 complete

set fxo signaling onhook #1;

0K

Waiting 2000 msec

Task 3: 200000 bytes written to file *FXS_capture.ala’
Task 3: Task 3 complete

Task 4: 160000 bytes written to file 'FX0_capture.ala’
Task 4: Task 4 complete

set speaker off #1;

0K

set speaker off #2;
0K

{! Line monitoring

get fxo loop current #1; 1 for safety
#.current=0.0

get fxo tip-ring voltage #1; it for safety

N .volt=0.0

end task *; /1 End all running tasks.
OK

Run complete
Task 1: Task 1 terminated

Task 2: Task 2 terminated

tx server file "A-Law Samplesicount10.pcm' #2:5 15 sec:}/ transmitting the traffic on FXS Port

! disconnecting call(end the call)

Jf tProbe FXS to tProbe FXO_E1.gls
)# For more information refer to the Section 7.2.3 of user manual.
f Note: This script runs ically without user int tion,
i being sent on FXO and FXS ports.

ding the traffic

/f Turn on Inward Driver loopback to allow ission and over FXO0 and FXS

set inward driver loopback on #*;

set latency 20 msec;
set response 500 msec;

Ready

Il Setthe requesting client's transmit latency to 20 ms.

i Set the requesting client's response time to 500 ms.

Ll

FXO and FXS Testing using tProbe™ Client Server

© GL Communications Inc.
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Fax Simulation over Analog Lines

MAPS™ FXO FXS application can be used to send/receive FAX to/from FAX machine over analog lines using tProbe™ FXO /FXS ports.
tProbe™ FXO port is connected to telephone exchange via wall jack, while the FAX machine may be connected to one of the other
telephone lines of exchange via wall jack. tProbe™ FXS port is directly connected to FAX machine (FXO). This operation also requires T1

E1 ports to be connected in loopback using cross-over cables.

MAPS™ FXO FXS Emulator

PBX

Wall Jack

FXS

T1 E1 Loopback

Wall Jack
FXS

Figure: Send/Receive FAX over FXO Port

MAPS™ FXO FXS Emulator

Send/Receive FAX over FXS Port

FAX Place Call and Answer Call

T1 E1 Loopback

MAPS™ is configured for the out going signaling and to respond to incoming signals. Tests can be configured to run once, multiple
iterations and continuously. Also, allows users to create multiple entries using quick configuration feature. The loaded FXO FXS test

scripts for placing and answering calls are manually started.

MAPS™ reports GUI logs all the captured events including placing call, incoming call, call connection, Tx Rx Traffic captures by each

timeslot of each trunk.

MAPS (Message Automation Protocol Simulation) (FXOFXS ) - [Call Generation - CallGenDefault]
Fy, Configurations Emulator Reports Editor Windows Help
il JE R )

CallInfo E.. [ Resul Tol s [ Comy o
i DiscornectCal | _. SN I I
2 FXS AnswerCalols FXOFXSProfie 21 == DisconnectCall | _.| Pass 0
3 FXS Placecallgls FXOFXSProfile None. =
C 4 FXO Answercallols FXOFXSFrofie None =l ETEnts E
Delete | mnsert | Refresh Start Al Stop Stop All Aot | abort Al vert Lo [ Enor Events | Captured Errors |
5 e = 5 7 g
fave Cokam idh aiTiner TiTataoeasad Date/Time I Captured Events [ Call Trace Id | Script Name I Script Id | ~
HoES DA 2014-12-4 16:57:16.993000  FxoBoardCount = 2 GetBoardCount MonitorCurrent Voltage. als ProtScriptld_24436658-4606-3724
SEIZURE :Gifhook g ||| Seeeus e Texfraneuiseioascarsed 2014-12-4 16:57:21.213000  FxoFxsType = FXSIN_OUT 21 FXS AnswerCall gls CGProtScriptld_24440240-4607-3616
— pireccion 11 X 2014124 16:57:21.213000  FxoFxsType = FXSLOOPCUR 21 FXS AnswerCall als CGProtScriptid_24440240-4607-3616
N —— 20141241 23.329000 MonitorHiLoopCurrentT askld = 12 11 FX0 Placecall.gls CGProtScriptld_24440958-4608-3616
DIALING:Digs 2345, 2014-12-4 16:57:24.940000  Placing the Call 11 FX0 Placecall.gls CGProtScriptid_24440958-4608-3616
———— 201412-4 16:57:25.067000  FxoFxsType = FXSHOOKSTATUS 21 FXS AnswerCall gls CGProtScriptid_24440240-4607-3616
2014-12-4 16:57:25.067000  Fxs Hook Status : offhook 21 FXS &nswerCall gls CGProtScriptld_24440240-4607-3616
CONNECTED) 2014-12-4 16:57:25.068000  Sending Dial tone 21 FXS AnswerCall.gls CGProtScriptid_24440240-4607-3616
2014-12-4 16:57:26.949000  Monitoring Dial Tone 11 FX0 Placecall.gls CGProtScriptld_24440958-4608-3616
et | 2014-12-4 16:57:27.221000  Loop Current = 12.100000 Monitoring In Progress MonitorCurrentoltage.gls ProtScriptid_24436658-4606-3724
7.255000 2014-12-4 16:57:27.229000  Fxo Line Voltage = -12.000000 Monitoring In Progress MonitorCurrent-Voltage.als ProtScriptld_24436658-4606-3724
END 2014-12-4 16:57:27.321000  Loop Current = 12.100000 Monitoring In Progress MonitorCurrent-Voltage. gls ProtScriptld_24436658-4606-3724
s 2014-12-4 16:57:27.331000  Fxo Line Yoltage = -11.000000 Monitoring In Progress MonitorCurrent-oltage. gls ProtScriptld_24436658-4606-3724
FaulrioDetected Fax Status : F: Completed e 2014-12-4 16:57:27.423000  Loop Current = 12.100000 Monitoring In Progress MonitorCurrentoltage.gls ProtScriptid_24436658-4606-3724
DISCONNECT :: Low Line Vkage 2014-12-4 16:57:27.431000  Fxo Line Voltage = -9.000000 Monitoring In Progress MonitorCurrent-Voltage.als ProtScriptld_24436658-4606-3724
2014-12-4 16:57:27.523000  Loop Current = 12.100000 Monitoring In Progress MonitorCurrent-Voltage. gls ProtScriptld_24436658-4606-3724
BISCONNEGTEREHrtok 2014-12-4 16:57:27.531000  Fxo Line Voltage = -3.000000 Monitoring In Progress MonitorCurrent-oltage. gls ProtScriptld_24436658-4606-3724
< 5 2014-12-4 16:57:27.623000  Fxo Line Yoltage = -9.000000 Monitoring In Progress MonitorCurrentVoltage.gls ProtScriptld_24436658-4606-3724
2014-12-4 16:57:27.631000  Loop Current = 12.100000 Monitoring In Progress MonitorCurrent-Voltage. gls ProtScriptld_24436658-4606-3724
Scipts ), Message Sequence { EventConfig ) Scipt Flow ) _Capture Events 201415 (18C257 794000 L ./ ... 47 40AAAM .- b o:oa o Voo e ' © e i 3443c0Ce coc 2304

Error Events Captured|

Place /Answer Call and Event Log

Save Events

Clear [ Capture Events to file % _I
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911 CAMA Signaling Simulation (FXO FXS)

CAMA (Centralized Automatic Message Accounting) is a special analog trunk, originally developed for long-distance billing, but now
mainly used for emergency call services (911 and E911 services).

The tProbe™ FXO port can be directly connected to 911 selective router or PSAP on CAMA-type circuits for simulation of CAMA calls to
the selective router or PSAP. The script will seize the line, wait for wink, dial ANI and wait for call connect

E-911 Switch

E—
MAPS™ FXO FXS Emulator

tProbe™ T1 Analyzer Unit
Tandem Switch
(911 Selective Router)

E911 Operators
Public Safety Answering
Point (PSAP)

The below image shows tProbe™ FXS port connected to central office or selective router for terminating CAMA calls. The script will
detect seizure from far side, provide wink, wait for ANI, and connect the call.

E-911 Switch
FXO

Tandem Switch
911 or 9911 (911 Selective Router)
Is dialed

FXS (PSAP)

MAPS™ FXO FXS Emulator tProbe™ T1 Analyzer

The MAPS™ FXO FXS Emulator application displays a real-time signaling sequence of the CAMA type trunk connected to the 911
Selective Route as shown below

[ MAPS (Message Automation Protocol Simulation) (FXOFXS ) - [Call Generation - CaliGenDefault] - o X
I4, Configurations Emulator Reports Editor Debug Tools Windows Help - & x
W —i o A &F .~ .~ Y £ n
QF e v@lh| 7| s 6E L@
HR . 8[&
SiNo Script Name Profie Calinfo Script Execuion Status Events TE] Reaat Total hesstions | C tecations
- FX0 CAMA Orignating ;ﬁ_J Teminate Cal Il-
mwr«mw FXORXSPutle ANI 3015551234 | Stop B ColCornected  TeminseCsl |  Unknown 0

[[add ] elete | insert | Refresh | start | startas [*] swom fo| | Abort |

Save | ComaWidh f————— [ ShowLatest

" our ‘ -
Seae 202082821703
Wirk (*273 msec) 202081782367
KP 3015551234 ST2P 20203328 3444
Ringback Tone 12021311.30%
Offhook. 202161616435

\ Scwts )\ Message Sequence (| Evert Corlig )\ Serot Flow /

° Errors @ Error Events @ Captured Errors @ Link Status Up=0 Down=0
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911 CAMA FXO Monitoring

The tProbe™ FXO port can be tapped onto CAMA-type circuits for non-intrusive monitoring of 911 service. Monitoring capabilities
include Seizure and Wink Start detection, ON Hook and OFF Hook detection and MF digit (calling party ANI) detection. A normal analog
call is routed based on the destination (called party) phone number. However, 911 calls are routed based on the calling party number.

Public Safety Answering
Point (PSAP)

E-911 Switch E911 Operators

FXS EXO

h FXS
K\/ FX0

Tandem Switch
(911 Selective Router)

FXS

911 0r 9911
Is dialed

MAPS™ FXO FXS Emulator tProbe™ T1 Analyzer

MAPS™ FXO FXS emulator displaying a real-time ladder diagram of the CAMA type trunk signaling sequence as captured by the FXO
port. Typically, there are 5 CAMA signaling types based on the number of digits in ANI, these include, 7-digit transmission (kp-0-nxx-
xxxx-st), 8-digit transmission (KP-npd-nxx-xxxx-st), 10-digit transmission (kp-0-npa-nxx-xxxx-st), 20-digit transmission (kp-0-npa-nxx-
xxxx-st-kp-yyy-yyy-yyyy-st), and kp—2-st (indicates a failure to receive ANI).

The below screenshot depicts monitoring a 10-digit ANI transmission using MAPS™ FXO FXS Emulator. Continuously monitor line
current and voltages of FXO and FXS ports and plots the detected line voltage in user-defined graphs.
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Voiceband Measurement

Voiceband measurements refer to the evaluation of audio signals within the frequency range of 300 Hz to 3400 Hz, typically used in
telecommunication systems. These measurements assess the quality and performance of voice transmission, ensuring clarity and
minimizing distortion or noise. Key parameters include frequency response, signal-to-noise ratio, and harmonic distortion. Voiceband

measurement includes the following tests:

e 1004Hz Tone Test

e Attenuation Distortion Test

e Three Tone Slope (Gain Slope)

e Signal/C-Notched Noise Level Test

e Intermodulation Distortion (IMD) Test
e Impulse Noise Test

e Signal-to-Noise Ratio and Level

e Voice Quality Test (VQT)

e Twenty-three Tone Test

Sample voiceband measurement (1004 Hz Net Loss Test) results as shown below.
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Buyer's Guide

Item No Product Description

XX624 MAPS™ FXO FXS (requires PTE015)
PTEO15 w/ 2Wire FXO and FXS Optional Board
PTEOO1 tProbe™ T1 E1 Base Unit

XX651 MAPS™ CAS Emulator

PKS170 CLI Support for MAPS™

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

For more information, refer to Automated Analog Terminal (FXO) and Network Port (FXS) Testing webpage.
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