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FTB-810 NetBlazer Series
Transport Tester

COMPLETE, FAST, INTUITIVE TRANSPORT TESTING

Comprehensive, yet simple test suites for field technicians to easily turn up, validate and troubleshoot
transport circuits covering DSn/PDH, ISDN and SONET/SDH interfaces up to 10 Gbit/s.

SPEC SHEET

KEY FEATURES AND BENEFITS

Complete test suite for DSn/PDH, ISDN and SONET/SDH Simpler reporting with integrated Wi-Fi and Bluetooth
interfaces up to 10 Gbit/s connectivity capabilities

Complete ISDN solution for testing and troubleshooting Centralized support for injection/monitoring of errors and
DS1 or E1 primary rate interfaces (PRI) alarms, trace messaging, overhead monitoring/manipulation

and performance monitoring statistics

Simplified BER testing with pass/fail indicators based on user-
defined thresholds Extended field autonomy with a compact, lightweight platform
equipped with a long-duration battery pack

Unprecedented configuration simplicity with hybrid
touchscreen/keypad navigation and data entry EXFO Connect-compatible: Automated asset management;
data goes through the cloud and into a dynamic database

No data interpretation errors with revolutionary new GUI on
7-inch TFT screen, historical event logger, visual gauges and
3D-icon depictions of pass/fail outcomes

PLATFORM COMPATIBILITY

Platform

FTB-1 EXFO|C=nnect
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‘ FTB-810 NetBlazer Series Transport Tester

THE ULTRA-PORTABLE CHOICE FOR DSn/PDH AND SONET/SDH TESTING

With a large, installed base, testing DSn/PDH, ISDN and SONET/SDH circuits, both in access and metro networks, continues
to be a daily need that requires a test unit that is comprehensive, without sacrificing portability, speed or cost. Leveraging the
powerful, intelligent FTB-1 handheld platform, the FTB-810 NetBlazer series streamlines processes and empowers field technicians
to test and validate DSn/PDH, ISDN and SONET/SDH circuits efficiently.

Powerful and Fast

Available in two hardware models (FTB-810 and FTB-810G), the FTB-810 NetBlazer series delivers fully integrated
DSn/PDH, ISDN and SONET/SDH testing and offers the industry’s largest touch screen with unprecedented configuration simplicity
via hybrid touchscreen/keypad navigation. Platform connectivity is abundant via Wi-Fi, Bluetooth, Gigabit Ethernet or USB ports, making

it accessible in any environment.

~

> Performance assessment and troubleshooting

> Round-trip delay assessment of transport circuits
> BER testing up to OC-192/STM-64
> ISDN PRI testing and troubleshooting

The Testing You Need for Any ISDN, DSn/PDH or SONET/SDH Application

> Installation, commissioning and maintenance of access and metro networks

> Turn-up of DSn/PDH, ISDN or SONET/SDH circuits

> Performance monitoring of DSn/PDH, ISDN and SONET/SDH circuits

\

FTB-810G: ISDN, DSN/PDH AND SONET/SDH UP TO 10 Ggi/s

If the need is for transport testing at all rates up to
10 Gbit/s, then the FTB-810G is the perfect solution.

> SFP port for OC-3/12/48 or STM-1/4/16
> SFP+ port for OC-192 or STM-64
> RJ-48C and bantam ports for DS1 or E1

> BNC port for DS3, E1/E3/E4,
STS-1e/STS-3e or STM-0e/STM-1e

> Bantam/RJ-48C for DS1 ISDN PRI; bantam,
RJ-48C, BNC for E1 ISDN PRI

> DS1/DS3 and E1/E3/E4 testing

> OC-3/12/48/192 and STM-1/4/16/64 BER testing
with configurable threshold settings

> Coupled, Decoupled and Through mode testing
> Error and alarm insertion and monitoring

> Overhead monitoring and manipulation

> High-order and low-order mappings

> Tandem connection monitoring (TCM)

> Pointer manipulation, including pointer sequence
testing as per Telcordia GR-253, ANSI T1.105-03
and ITU G.783

> Performance monitoring as per G.821,
G.826, G.828, G.829, M.2100, M.2101

> Frequency analysis and offset generation
> Automatic protection switching

> Service-disruption time measurements

> Round-trip delay measurements

> Dual DS1/DS3 receiver (Rx) support

> DS1 loop codes and NI/CSU emulation

> DS1/DS8 autodetection of line code,
framing and pattern

> DS1 FDL and DS3 FEAC
> Fractional T1/E1 testing
> ISDN PRI for DS1 or E1 interfaces

> External clock sync support

If the need is only for transport testing at all rates up
to 2.5 Gbit/s, then the FTB-810 is the answer.

> SFP port for OC-3/12/48 or STM-1/4/16
> RJ-48C and bantam ports for DS1 or E1

> BNC port for DS3, E1/E3/E4, STS-1e/STS-3e or
STM-0e/STM-1e

> Bantam/RJ-48C for DS1 ISDN PRI; bantam,
RJ-48C, BNC for E1 ISDN PRI

FTB-810: ISDN, DSN/PDH AND SONET/SDH UP TO 2.5 Gai/s

> DS1/DS3 and E1/E3/E4 testing

> OC-3/12/48 and STM-1/4/16 BER testing with
configurable threshold settings

> Coupled, Decoupled and Through mode testing
> Error and alarm insertion and monitoring

> Overhead monitoring and manipulation

> High-order and low-order mappings

> Tandem connection monitoring (TCM)

> Pointer manipulation, including pointer sequence
testing as per Telcordia GR-253, ANSI T1.105-03
and ITU G.783

> Performance monitoring as per G.821,
G.826, G.828, G.829, M.2100, M.2101

> Frequency analysis and offset generation
> Automatic protection switching

> Service-disruption time measurements

> Round-trip delay measurements

> Dual DS1/DS3 receiver (Rx) support

> DS1 loop codes and NI/CSU emulation

> DS1/DS3 autodetection of line code,
framing and pattern

> DS1 FDL and DS3 FEAC
> Fractional T1/E1 testing
> ISDN PRI for DS1 or E1 interfaces

> External clock sync support
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‘ FTB-810 NetBlazer Series Transport Tester

Setting a New GUI Standard: Unprecedented Simplicity in Configuration Setup and Navigation

The FTB-810 NetBlazer's intelligent situational configuration setup feature guides technicians through complete, accurate testing
processes (suggestion prompts, help guides, etc.). It reduces navigation by combining associated testing functions on a single screen.

Dedicated Quick-Action Buttons Assorted Notifications )
> Laser on/off > Optical power status available at all times

> Test reset to clear the results and statistics while running a test > Pass/fail indication at all times

> Report generation > Pattern and clock synchronization

> Save or load test configurations > Electrical/optical power monitoring with

> @ik el valid-range color indicator (optical interface)

> Frequency offset with valid-range color indicator

> Overhead overwrite indicator

Streamlined Navigation > Error/alarm injection

> Testing status can be maximized to fill the entire screen by simply > Alarm hierarchy pinpointing the root-cause (when possible)
clicking on the Alarm Status button; whether the unit is in your hand or
across the room, test results can easily be determined with a simple
glance at the display screen

> Simplified test structure definition using task-based test application
selection, signal configuration front end and smart timeslot selection

> Centralized functions: error/alarm management, performance
monitoring and overhead manipulation/monitoring

Key Features

Simplified BER Testing

The FTB-810 NetBlazer series provides the ability to preconfigure bit-error-rate (BER) thresholds that are user-defined prior
to running the test. This allows for a simple pass/fail verdict at the conclusion of the test, leaving no room for misinterpretation
of the test results.

i
e
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Seconds Bit Error Count Eit Error
| Pattern Loss 0 = 1000000 Marual v
= 750000
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‘ FTB-810 NetBlazer Series Transport Tester

Decoupled Mode

The Decoupled mode enables the user to independently configure the Tx and Rx ports of the FTB-810 NetBlazer module. This
is required for testing the mapping and demapping functionality of a network element or at cross-connect points in the network.

@I T 0cH —  SISL —  attem =]
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Through Mode

This mode is required for in-service monitoring of the network. The FTB-810 NetBlazer can be inserted in-line on a specific link,
and can then monitor and analyze the errors and alarms on that link while remaining nonintrusive.

Tx

Rx

Tx

Rx

Simplified Error Injection

This FTB-810 feature enables the user to inject errors with a single click, from any screen. This allows technicians to ensure circuit

continuity prior to starting a test. Furthermore, the error injection functionality can be preprogrammed for any given type of error,
and not just for bit errors.
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Complete Overhead Monitoring

The FTB-810 NetBlazer offers access to the entire set of SONET/SDH overhead (OH) bytes from a single page. Furthermore, by
selecting any given OH byte, the user can retrieve additional detailed information about that byte without having to switch pages.
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‘ FTB-810 NetBlazer Series Transport Tester

KEY ISDN FEATURES

The FTB-810/810G lets you test and troubleshoot North American or European ISDN PRI configurations, and offers best-in-class
ISDN PRI testing that allows field technicians to call one or all 24 DS1 or 31 E1 PRI channels. Once connected, the user can go

to perform a channel-by-channel BER test, or talk and listen via a headset.
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Talk? Listen? Inject DTMF?

With one click, field technicians can talk and listen with simplicity—no need for a clumsy
butt set. The FTB-1 platform allows the use of a handy, lightweight headset, which can
be controlled via software to inject DTMF tones or speaker and microphone levels.

Who's Calling? What Type of Calls?

As the calls come in or leave the ISDN primary rate interface, the summary results
screen shows a crystal-clear analysis with its own unique call monitoring grid.
With one glance, users see all call information: types of calls, stats such as idle, voice,
3.1 kHz, ringing, alerts, in error, BER, pass or fail.

Centralized Control

As applies to all NetBlazer modules, field technicians have complete control at their fingertips at all times, whether
it's a question of phone book, headset activation, DTMF injection, error injection, report generation, or save and

load configurations. These utilities are always a finger's touch away from activation.
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FTB-810 NetBlazer Series Transport Tester

EXFO Connect

AUTOMATED ASSET MANAGEMENT. PUSH TEST DATA IN THE CLOUD. GET CONNECTED.

EXFO Connect pushes and stores test equipment and test data content automatically in the cloud, allowing you to streamline test

operation from build-out to maintenance.

troubleshooting.

VolP

TEST TOOLS

EXpert TEST TOOLS

EXpert VolP generates a voice-over-IP call directly from the test platform to validate performance during service turn-up and

« Supports a wide range of signaling protocols, including SIP, SCCP, H.248/Megaco and H.323
* Supports MOS and R-factor quality metrics

« Simplifies testing with configurable pass/fail thresholds and RTP metrics

EXpert IP integrates six commonly used datacom test tools into one platform-based application to ensure that field technicians are
prepared for a wide range of testing needs.

IP

TEST TOOLS

* Rapidly performs debugging sequences with VLAN scan and LAN discovery

« Validates end-to-end ping and traceroute

« Verifies FTP performance and HTTP availability

This powerful IPTV quality assessment solution enables set-top-box emulation and passive monitoring of IPTV streams, allowing
quick and easy pass/fail verification of IPTV installations.

IPTV

TEST TOOLS

* Real-time video preview

* Analyzes up to 10 video streams

* Comprehensive QoS and QoE metrics, including MOS score

SPECIFICATI

ONS

0OC-3/STM-1 0C-12/STM-4 0OC-48/STM-16
Reach and wavelength | 15 km; 1310 nm | 40 km; 1310 nm | 40 km; 1550 nm | 80 km; 1550 nm | 15 km; 1310 nm | 40 km; 1310 nm | 40 km; 1550 nm | 80 km; 15650 nm | 15 km; 1310 nm | 40 km; 1310 nm | 40 km; 1550 nm | 80 km; 1550 nm
Tx level (dBm) -5t0 0 -2t03 -5t0 0 -2t0 3 -5t0 0 -2t03 -5t0 0 -2t03 -5t0 0 -2t0 3 -5t0 0 -2t03
Rx operating range (dBm) | -28t0o -10 | -80to-15 | -23to-10 | -30to -15 -221t0 0 —27to -9 -22t0 0 -29to -9 -18to 0 —27to -9 -181t0 0 -281to -9
Transmit bit rate 155.52 Mbit/s +4.6 ppm 622.08 Mbit/s £4.6 ppm 2.48832 Gbit/s +4.6 ppm
Frequeqcy offset 450 450 450
generation (ppm)
Receive bit rate 155.52 Mbit/s £100 ppm 622.08 Mbit/s £100 ppm 2.48832 Gbit/s £100 ppm
Operational 1261 to 1263 to 1430 to 1480 to 1270 to 1280 to 1430 to 1480 to 1260 to 1280 to 1430 to 1500 to
wavelength range 1360 nm 1360 nm 1580 nm 1580 nm 1360 nm 1335 nm 1580 nm 1580 nm 1360 nm 1335 nm 1580 nm 1580 nm
Spectral width 1 nm (-20 dB) 1 nm (-20 dB) 1 nm (-20 dB)
Measurement accuracy
(uncertainty)
Frequency (ppm) +4.6 +4.6 +4.6
Optical power (dB) +2 +2 +2
Maximum Rx
before damage (dBm) * 3 3 3
5 : GR-253 (SONET) GR-253 (SONET) GR-253 (SONET)
Jilercamplancs G.958 (SDH) G.958 (SDH) G.958 (SDH)
Line coding NRZ NRZ NRZ
Eye safety Class 1 Class 1 Class 1
Connector® Dual LC Dual LC Dual LC
Transceiver type © SFP SFP SFP
Notes
a. In order not to exceed the maximum receiver power level before damage, an attenuator must be used.
b. External adaptors can be used for other types of connectors.
c. SFP compliance: The FTB-810 selected SFP shall meet the requirements stated in the “Small Form-Factor Pluggable
(SFP) Transceiver Multisource Agreement (MSA)”. The FTB-810 selected SFP shall meet the requirements stated in the — .
“Specification for Diagnostic Monitoring Interface for Optical Xcvrs”. = = ASSESSII’Ig
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Wavelength (nm)

Tx level (dBm)

Rx level sensitivity (dBm)

Maximum reach

Transmission bit rate (Gbit/s)
Frequency offset generation (ppm)
Reception bit rate (Gbit/s)

Tx operational wavelength range (nm)

Measurement accuracy (uncertainty)

0C-192/STM-64
1310
-6 to -1
-11t0 0.5
10 km
9.95328 +4.6 ppm
+50
9.95328 £100 ppm

1260 to 1355

www.tehencom.com

FTB-810 NetBlazer Series Transport Tester

SFP+ OPTICAL INTERFACES

0C-192/STM-64
1550
-1to2
-14 to -1
40 km
9.95328 +4.6 ppm
+50
9.95328 100 ppm

1530 to 1565

0C-192/STM-64
1550
Oto4
—24 to -7

80 km
9.95328 +4.6 ppm

+50
9.95328 +100 ppm

1530 to 1565

Frequency (ppm) +4.6 +4.6 +4.6
Optical power (dB) +2 +2 D)
Maximum Rx before damage (dBm) = 5
e — GR-253 (SONET) GR-253 (SONET) GR-253 (SONET)
P G.825 (SDH) G.825 (SDH) G.825 (SDH)
Eye safety Class 1 Class 1 Class 1
Connector ® LC LC LC
_ Transceiver type ° SFP+ SFP+ SFP+ J

Notes

a. In order not to exceed the maximum receiver power level before damage, an attenuator must be used.
b. External adaptors can be used for other types of connectors.

c. SFP+ compliance: The FTB-810 selected SFP+ shall meet the requirements stated in the SFP-8431 “Enhanced Small Form-Factor Pluggable Module SFP+" Transceiver Multisource Agreement (MSA)”.
The FTB-810 selected SFP+ shall meet the requirements stated in the “Specification for Diagnostic Monitoring Interface for Optical Xcvrs”.
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FTB-810 NetBlazer Series Transport Tester

DSn/PDH AND SONET/SDH ELECTRICAL INTERFACES

Intrinsic jitter (Tx)

Input jitter tolerance

(20 dB resistive loss +

ANSI T1.403 section 6.3
GR-499 section 7.3

AT&T PUB 62411
GR-499 section 7.3

+ cable loss < 6 dB)

+ cable loss < 6 dB)

G.823 section 5.1 G.823 section 5.1

G.823 section 7.1 G.823 section 7.1

(20 dB resistive loss

G.823 section 5.1
G.751 section 2.3

G.823 section 7.1

cable loss < 5 dB)

GR-449 section 7.3
(categories | and II)

GR-449 section 7.3
(categories | and II)

+ cable loss < 5 dB)

GR-253 section
5.6.2.2 (category Il)

GR-253 section
5.6.2.2 (category Il)

+ cable loss < 6 dB)

G.823 section 5.1

G.823 section 7.1
G.751 section 3.3

DS1 E1/2M E3/34M DS3/45M STS-1e/STM-0e/52M E4/140M STS-3e/STM-1e/155M
Tx pulse amplitude 241036V 30V 237V 1.0+0.1V 0.36t0 0.85 V 1.0 0.1 Vpp 05V
Tx pulse mask GR-499 G.703 G.703 G.703 DS-3 45M GR-253 G.703 STS-3e STM-1e/155M
Figure 9.5 Figure 15 Figure 15 Figure 17 GR-499 G.703 Figure 4-10/4-11 Figure 18/19 GR-253 G.703
Figure 9-8 Figure 14 Figure 4-12, |  Figure 22
4-13,4-14 and 23
Tx LBO preamplification 0-133 ft 0to 225 ft 0to 225 ft 0 to 225 ft
133-266 ft 225 to 450 ft 225 to 450 ft
266-399 ft
399-533 ft
533-655 ft
Cable simulation -225dB 450 to 900 (927) ft 450 to 900 (927) ft
-15.0dB
-7.5dB
0dB
Rx level sensitivity For 772 kHz: For 1024 kHz: For1024kHz: | For17.184 MHz: For 22.368 MHz: For 25.92 MHz: For 70 MHz: For 78 MHz:
TERM: < 26 dB TERM: < 6 dB TERM: < 6 dB TERM: <12 dB TERM: <10 dB TERM: <10 dB TERM: <12 dB TERM: < 12.7 dB (coaxial
(cable loss only) (cable loss only) (cable loss only) (coaxial cable (cable loss only) (cable loss only) (coaxial cable loss only) cable loss only)
at 0 dBdsx Tx MON: < 26 dB MON: < 26 dB loss only) DSX-MON: < 26.5 dB MON: < 25 dB MON: < 26 dB MON: < 26 dB
DSX-MON: =< 26 dB (20 dB resistive loss | (20 dB resistive loss MON: < 26 dB (21.5 dB resistive loss + (20 dB resistive loss (20 dB resistive loss (20 dB resistive loss

cable loss < 6 dB) Bridge: < 6 dB Bridge: < 6 dB + cable loss < 8 dB)
Bridge: < 6 dB (cable loss only) (cable loss only)
(cable loss only)
Transmit bit rate 1.544 Mbit/s 2.048 Mbit/s 2.048 Mbit/s 34.368 Mbit/s 44.736 Mbit/s 51.84 Mbit/s 139.264 Mbit/s 155.52 Mbit/s
+4.6 ppm +4.6 ppm +4.6 ppm +4.6 ppm +4.6 ppm +4.6 ppm +4.6 ppm +4.6 ppm
Frequency offset 1.544 Mbit/s 2.048 Mbit/s 2.048 Mbit/s 34.368 Mbit/s 44.736 Mbit/s 51.84 Mbit/s 139.264 Mbit/s 155.52 Mbit/s
generation +140 ppm +70 ppm +70 ppm 150 ppm 150 ppm 150 ppm +50 ppm +50 ppm
Receive bit rate 1.544 Mbit/s 2.048 Mbit/s 2.048 Mbit/s 34.368 Mbit/s 44.736 Mbit/s 51.84 Mbit/s 139.264 Mbit/s 155.52 Mbit/s
+140 ppm +100 ppm +100 ppm +100 ppm +100 ppm +100 ppm +100 ppm +100 ppm
Measurement accuracy
(uncertainty)
Frequency (ppm) +4.6 +46 +46 +46 +4.6 +4.6 4.6 146
Electrical power (dB) =£1:5 =£1:5 25) =I5 =15 =115 +15 =£1.5
Peak-to-peak voltage +10 % down to +10 % down to +10 % down to +10 % down to +10 % down to +10 % down to +10 % down to +10 % down to
500 mVpp 500 mVpp 500 mVpp 500 mVpp 200 mVpp 200 mVpp 200 mVpp 200 mVpp

G.825 section 5.1

G.825 section 5.2

Line coding AMI and B8ZS AMI and HDB3 AMI and HDB3 HDB3 B3zS B3ZS CMmI CMmI
Input impedance 100 ohms %5 %, 120 ohms %5 %, 75 ohms 15 %, 75 ohms 15 %, 75 ohms 5 %, 75 ohms 15 %, 75 ohms £10 %, 75 ohms 15 %, unbalanced
(resistive termination) balanced balanced unbalanced unbalanced unbalanced unbalanced unbalanced

\Connector type BANTAM and RJ-48C | BANTAM and RJ-48C BNC BNC BNC BNC BNC BNC

+ cable loss < 6 dB)

GR-253 section 5.6.2.2

GR-253 section 5.6.2.3

J

SYNCHRONIZATION INTERFACES

Tx pulse amplitude
Tx pulse mask

Tx LBO preamplification

External Clock DS1/1.5M
241036V

GR-499 figure 9.5

Typical power dBdsx
+0.6 dBdsx (0-138 ft)
+1.2 dBdsx (133-266 ft)
+1.8 dBdsx (266-399 ft)
+2.4 dBdsx (399-633 ft)
+3.0 dBdsx (533-655 ft)

External Clock E1/2M

30V

G.703 figure 15

External Clock E1/2M

237V

G.703 figure 15

Trigger 2 MHz

0.75t0 1.5V

G.703 figure 20

Rx level sensitivity TERM: = 6 dB (cable loss only)

(at 772 kHz for T1) DSX-MON: < 26 dB
(20 dB resistive loss + cable loss < 6 dB)
Bridge: < 6 dB (cable loss only)
1.544 Mbit/s £ 4.6 ppm
1.544 Mbit/s + 50 ppm

ANSI T1.403 section 6.3
GR-499 section 7.3

AT&T PUB 62411
GR-499 section 7.3

AMI and B8ZS

TERM: < 6 dB (cable loss only)
MON: < 26 dB (20 dB resistive loss
+ cable loss < 6 dB)
Bridge: < 6 dB (cable loss only)

2.048 Mbit/s + 4.6 ppm
2.048 Mbit/s + 50 ppm

TERM: < 6 dB (cable loss only)
MON: < 26 dB (resistive loss
+ cable loss < 6 dB)
Bridge: < 6 dB (cable loss only)

2.048 Mbit/s + 4.6 ppm
2.048 Mbit/s + 50 ppm

< 6 dB (cable loss only)

Transmission bit rate

Reception bit rate

Intrinsic jitter (Tx) (G.823 section 6.1 (G.823 section 6.1 G.703 table 11

Input jitter tolerance (G.823 section 7.2
G.813

AMI and HDB3

G.823 section 7.2
G.813

AMI and HDB3

G.823 section 7.1
G.751 section 3.3
Line coding

Input impedance (resistive termination) 75 ohms * 5 %, unbalanced

75 ohms * 5 %, unbalanced 75 ohms * 5 %, unbalanced 75 ohms * 5 %, unbalanced

Connector type BNC® BNC® BNC BNC
Note
a. Adaptation cable required for BANTAM.
Assessing
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FUNCTIONAL SONET AND DS~ SPECIFICATIONS

Optical interfaces
Available wavelengths (nm)

Electrical interfaces

0OC-3,0C-12, 0C-48, OC-192
1310, 1550
DS1, DS3, STS-1e, STS-3e
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FTB-810 NetBlazer Series Transport Tester

FUNCTIONAL

Optical interfaces

Available wavelengths (nm)

Electrical interfaces ®

DH AND PDH SPECIFICATIONS

STM-1, STM-4, STM-16, STM-64
1310, 1550

1.5M (DS1), 2M (E1), 34M (E3), 45M (DS3), 140M (E4),
STM-Oe, STM-1e

SONET overhead analysis and manipulation

A1, A2, J0, E1, F1, D1-D12, K1, K2, S1, MO, M1, E2,
J1,C2, G1, F2, H4, 73, 74, 75, N1, N2, Z6, Z7

DS1 framing Unframed, SF, ESF, SLC-96 2M (E1) framing Unframed, PCM30, PCM31, PCM30 CRC-4, PCM31 CRC-4
DS3 framing Unframed, M13, C-bit parity 8M (E2), 34M (EB), 140M (E4) framing Unframed (not applicable to E2), framed

Clocking Internal, loop-timed, external (BITS) Clocking Internal, loop-timed, external (MTS/SETS), 2 MHz

Mappings

VT1.56 Bulk, DS1 AU-3-TU-11, AU-4-TU-11 Bulk, 1.5M,

VT2 Bulk, E1 AU-8 -TU-12, AU-4-TU-12 Bulk, 1.5M, 2M

STS-1 SPE Bulk, DS3 AU-3-Bulk, 34M, 45M, TU-3-AU-4 Bulk, 34M, 45M

STS-3c Bulk AU-4 Bulk, 140M

STS-12¢/48c¢/192¢, SPE Bulk AU-4-4c/16¢/64c Bulk

SDH overhead analysis and manipulation

A1, A2, J0, E1, F1, D1-D12, K1, K2, S1, MO, M1
G1, F2, F3, K3, N1, N2, K4, E2, J1, C2, H4

Error insertion

DS1
DS3
STS-1e, STS-3e

0OC-3, 0C-12, OC-48, OC-192

Framing bit, BPV, CRC-6, bit error, EXZ
BPV, C-bit, F-bit, P-bit, FEBE, bit error, EXZ

Section BIP (B1), line BIP (B2), path BIP (B3),
BIP-2, REI-L, REI-P, REI-V, BPV, FAS, CV, bit error

Section BIP (B1), line BIP (B2), path BIP (B3),
BIP-2, REI-L, REI-P, REI-V, FAS, bit error

E1 (2Mm)
E2 (8M), E3 (34M), E4 (140M)
STM-Oe, STM-1e

STM-1, STM-4, STM-16, STM-64

Bit error, FAS, CV, CRC-4, E-bit
Bit error, FAS, CV (not applicable to E2)

RS-BIP (B1), MS-BIP (B2), HP-BIP (B3),
MS-REI, HP-REI, LP-BIP-2, LP-REI, CV, FAS, bit error

RS-BIP (B1), MS-BIP (B2), HP-BIP (B3),
MS-REI, HP-REI, LP-BIP-2, LP-REI, FAS, bit error

Error measurement

DS1
DS3
STS-1e, STS-3e

0OC-3, 0C-12, 0C-48, OC-192

Framing bit, BPV, CRC-6, EXZ, bit error
BPV, C-bit, F-bit, P-bit, FEBE, bit error, EXZ

Section BIP (B1), line BIP (B2), path BIP (B3),
BIP-2, REI-L, REI-P, REI-V, BPV, FAS, CV, bit error

Section BIP (B1), line BIP (B2), path BIP (B3),
BIP-2, REI-L, REI-P, REI-V, FAS, bit error

E1 (2Mm)
E2 (8M), E3 (34M), E4 (140M)
STM-Oe, STM-1e

STM-1, STM-4, STM-16, STM-64

Bit error, FAS, CV, CRC-4, E-bit
Bit error, FAS, CV (not applicable to E2)

RS-BIP (B1), MS-BIP (B2), HP-BIP (B3),
MS-REI, HP-REI, LP-BIP-2, LP-REI, CV, FAS, bit error

RS-BIP (B1), MS-BIP (B2), HP-BIP (B3),
MS-REI, HP-REI, LP-BIP-2, LP-REI, FAS, bit error

Alarm insertion

DS1

DS3

STS-1e, STS-3¢, OC-3,
0C-12, 0C-48, 0C-192

LOS, RAI, AIS, OOF, pattern loss

LOS, RDI, AIS, OOF, DS3 idle, pattern loss

LOS, LOF-S, SEF, AIS-L, RDI-L, AIS-P, LOP-P, LOM,
PDI-P, RDI-P, ERDI-PCD, ERDI-PPD, ERDI-PSD,
UNEQ-P, AIS-V, LOP-V, RDI-V, ERDI-VCD, ERDI-VPD,
ERDI-VSD, RFI-V, UNEQ-V, pattern loss

E1 (2M)

E2 (8M), E3 (34M), E4 (140M)

STM-0Oe, STM-1e, STM-1,
STM-4, STM-16, STM-64

LOS, LOS Mframe, LOF, AIS, TS16 AIS, RAI, RAI Mframe,
pattern loss

LOS, LOF, RAI, AIS, pattern loss
LOS, LOF, OOF, MS-AIS, MS-RDI, AU-AIS, AU-LOP,
H4-LOM, HP-ERDI-CD, HP-ERDI-PD, HP-ERDI-SD,

LP-ERDI-CD, LP-ERDI-PD, LP-ERDI-SD, HP-UNEQ, TU-AIS,
LP-RFI, LP-RDI, LP-RFI, LP-UNEQ, pattern loss

Alarm detection

DS1

DS3

STS-1e, STS-3¢, OC-3,
0OC-12,0C-48, OC-192

LOS, LOC, RAI, AIS, OOF, pattern loss

LOS, LOC, RDI, AlS, OOF, DS3 idle, pattern loss

LOS, LOC, LOF-S, SEF, TIM-S, AIS-L, RDI-L, AIS-P,
LOP-P, LOM, PDI-P, RDI-P, ERDI-PCD, ERDI-PPD,
ERDI-PSD, PLM-P, UNEQ-P, TIM-P, AIS-V, LOP-V, RDI-V,
ERDI-VCD, ERDI-VPD, ERDI-VSD, RFI-V, UNEQ-V, TIM-V,
PLM-V, pattern loss

E1 (2Mm)

E2 (8M), E3 (34M), E4 (140M)

STM-Oe, STM-1e, STM-1,
STM-4, STM-16, STM-64

LOS, LOS Mframe, LOC, LOF, AIS, TS16 AIS, RAI, RAI
Mframe, pattern loss

LOS, LOC, LOF, RAI, AlS, pattern loss

LOS, RS-LOF, LOC, RS-OOF, RS-TIM, MS-AIS, MS-RD,
AU-AIS, AU-LOP, H4-LOM, HP-RDI, HP-ERDI-CD,
HP-ERDI-PD, HP-ERDI-SD, LP-ERDI-CD, LP-ERDI-PD,
LP-ERDI-SD, HP-PLM, HP-UNEQ, HP-TIM, TU-AIS, LP-RFI,
LP-RDI, LP-RFI, LP-UNEQ, LP-TIM, LP-PLM, pattern loss

Frequency alarm on

all supported interfaces

STS-1, STS-3c/12¢/48¢/192¢

1100, 1010, 1111, 0000, 1-in-8, 1-in-16,
32 bit programmable (inverted or non-inverted), bit errors
2E9-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1,
1100, 1010, 1111, 0000, 1-in-8, 1-in-16,

32 bit programmable (inverted or non-inverted), bit errors

Patterns
DSO 2E9-1, 2E11-1, 2E20-1, 1100, 1010, 1111, 0000, EO (64K) 2E9-1, 2E11-1, 2E20-1, 1100, 1010, 1111, 0000,
1-in-8, 1-in-16, 3-in-24, 32 bit programmable 1-in-8, 1-in-16, 3-in-24, 32 bit programmable
(inverted or non-inverted), bit errors (inverted or non-inverted), bit errors
DS1 2E9-1, 2E11-1, 2E15-1, 2E20-1, 2E?3-1, 2.E31-1, ) E1 (2M) 0EQ-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1, 1100,
1100, 1010, 1111, 0000, QRSS, 1-in-8, 1-in-16, 3-in-24, } ) - !
’ ) ' 1010, 1111, 0000, 1-in-8, 1-in-16, 3-in-24, 32 bit
82 bit programmable (inverted or non-inverted), rogrammable (inverted or non-inverted), bit errors
T1-DALY, 55-octet, bit errors prog ’
DS3 2E9-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1, 1100, E3 (34M), E4 (140M) 2EQ-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1, 1100,
1010, 1111, 0000, 1-in-8, 1-in-16, 3-in-24, 1010, 1111, 0000, 1-in-8, 1-in-16, 3-in-24°, 32 bit
32 bit programmable (inverted or non-inverted), bit errors programmable (inverted or non-inverted), bit errors
VT1.5/2 2E9-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1, TU-11/12/3 2E9-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1, 1100,

AU-3/AU-4/AU-4-4c/16c/64c

1010, 1111, 0000, 1-in-8, 1-in-16, 32 bit
programmable (inverted or non-inverted), bit errors
2EQ-1, 2E11-1, 2E15-1, 2E20-1, 2E23-1, 2E31-1,
1100, 1010, 1111, 0000, 1-in-8, 1-in-16,

32 bit programmable (inverted or non-inverted), bit errors

\

Pattern loss and bit-error generation and analysis supported on all patterns

Notes

a. 1.5M (DS1) and 45M (DS83) interfaces described under SONET and DSn column.

b. Not supported for E4 (140M).
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DSn/PDH AND SONET/SDH TEST FEATURES

Frequency measurements

Frequency offset generation
Dual DSn receivers

Performance monitoring

Pointer adjustment and analysis

Service disruption time (SDT)
measurements

Round-trip delay (RTD)
measurements

APS message control and monitoring
Synchronization status

Signal label control and monitoring

Tandem connection
monitoring (TCM) #

Pointer sequence testing
M13 mux/demux

DS1 FDL

DS1 loopcodes

NI/CSU loopback emulation
DS3 FEAC

DS1/DS3 auto detection

Through mode

Supports clock frequency measurements (i.e., received frequency and deviation of the input signal clock from nominal frequency),
displayed in ppm, for optical and electrical interfaces. Measurements are performed using a local oscillator.

Supports offsetting the clock of the transmitted signal on a selected interface to exercise clock recovery circuitry on network elements.
Supports two DS1 or DS3 receivers, allowing users to simultaneously monitor two directions of a circuit under test in parallel, resulting in quick isolation of the source of errors.

The following ITU-T recommendations, and corresponding performance monitoring parameters, are supported on the FTB-810.
ITU-T Recommendation Performance monitoring statistics

G.821 ES, EFS, EC, SES, UAS, ESR, SESR, DM

G.826 ES, EFS, EB, SES, BBE, UAS, ERS, SESR, BBER

G.828 ES, EFS, EB, SES, BBE, SEP, UAS, ESR, SESR, BBER, SEPI
G.829 ES, EFS, EB, SES, BBE, UAS, ESR, SESR, BBER

M.2100 ES, SES, UAS, ESR, SESR

M.2101 ES, SES, BBE, UAS, ESR, SESR, BBER
Generation and analysis of HO/AU and LO/TU pointer adjustments as per GR-253, and ITU-T G.707

Generation Analysis
> Pointer increment and decrement > Pointer increments
> Pointer jump with or without NDF > Pointer decrements
> Pointer value > Pointer jumps (NDF, no NDF)
> Pointer value and cumulative offset

The service disruption time test tool measures the time during which there is a disruption of service due to the network switching from the active channels to the backup channels.
Measurements: last disruption, shortest disruption, longest disruption, average disruption, total disruption, and service disruption count.

The round-trip delay test tool measures the time required for a bit to travel from the FTB-810 transmitter back to its receiver after crossing a far-end loopback.
Measurements are provided on all supported FTB-810 interfaces and mappings.
Measurements: last, minimum, maximum, average; measurement count: no. of successful RTD tests and failed measurement count.

Ability to monitor and set up automatic protection switching messages (K1/K2 byte of SONET/SDH overhead).
Ability to monitor and set up synchronization status messages (S1 byte of SONET/SDH overhead).
Ability to monitor and set up payload signal labels (C2, V5 byte of SONET overhead).

Tandem connection monitoring (TCM) is used to monitor the performance of a subsection of a SONET/SDH path routed via different network providers.
The FTB-810 supports the transmitting and receiving of alarms and errors on a TCM link, and transmission and monitoring of the tandem connection (TC)
trace can be generated to verify the connection between TCM equipment.

Error generation: TC-IEC, TC-BIP, TC-REI, TC-OEI

Error analysis: TC-IEC, TC-REI, TC-OEI, TC-VIOL (non-standardized alarm)

Alarm generation: TC-RDI, TC-UNEQ, TC-ODI, TC-LTC, TC-IAIS

Alarm analysis: TC-TIM, TC-RDI, TC-UNEQ, TC-ODI, TC-LTC, TC-IAIS

Perform pointer sequence testing as per G.783, GR253 and T1.105-3 standards.

Ability to multiplex/demultiplex a DS1 signal into/from a DS3 signal. (Note: E1 to DS3 mux/demux available with G.747 software option.)

Support for DS1 Facility Data Link testing.

Support for generation of DS1 in-band loopcodes with the availability of up to 10 pairs of user-defined loopcodes.

Ability to respond to DS1 in-band/out-of-band loopcodes.

Support for DS3 far-end alarms and loopback code words.

Ability to automatically detect DS1/DS83 line coding, framing and test pattern.

Perform Through mode analysis of any incoming electrical (DSn, PDH, SONET, SDH) and optical line (OC-3/STM-1, OC-12/STM-4, OC-48/STM-16, OC-192/STM-64) transparently.

Notes

a. HOP and LOP supported as per ITU G.707 option 2.
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ISDN PRIMARY RATE INTERFACE TEST FEATURES

Supported interfaces
Supported switch types
Emulation modes

Call types/rates

BER test

Call setting

Call control

DTMF injection

Headset support

D-channel control

Statistics

Alarms

Errors

ISDN logger

Pass/fail verdict

Phone book

N

DS1: bantam or RJ-45C (SF or ESF)
E1: bantam, RJ-45C or BNC (PCM31 with or without CRC-4)

DS1: national ISDN, Nortel DMS and AT&T 4/5ESS
E1: Euro ISDN, Euro VN6 and Q.SIG

Terminal equipment (TE)
Network termination (NT)

Data (64K or 56K), voice or 3.1 kHz (audio)

Configurable test pattern
Provides simultaneous BER testing on multiple B-channels configured with data traffic

Calling party (numbering type, numbering plan and number up to 30 digits)

Called party (number type, numbering plan and number up to 30 digits)

Network (network transit selection code of up to four digits, and operator system access: None, Principal or Alternate)
> All parameters are configurable on a per-call basis

> Highlights missing calling or called party numbers

Call origination

> Establishment of calls prior to starting the test

> Automatically initiate single, multiple or all configured calls upon starting a test
Call reception

> Auto-Answer mode, Auto-Reject or prompt

Call release

> Hang up individual or all channels

Generate DTMF tones for all standard digits, including 0-9, # and * as per Q.23/G.224
Available for one of the connected voice or 3.1 kHz B-channel

Talk/listen through a selectable connected voice or 3.1 kHz B-channel

D-channel timeslot configuration
Rate (64K or 56K)
HDLC mode (Normal or Inverted)

Call status, CRV, incoming or outgoing calls, call duration

BERT (bit error count and rate) with graphical BERT meter on a per B-channel (data) basis
Performance monitoring statistics: EFS, ES and SES

Active calls (data, voice, 3.1 kHz)

Total call count (connected, cleared, failed/rejected, placed)

Frequency (R, offset, max +/max - offset)

DS1: LOS, frequency, LOC, AlS, OOF, RAI, D-channel down
E1: LOS, frequency, LOC, AIS, LOF, RAI, D-channel down
Pattern loss (per B-channel injection)

DS1: BPV, EXZ, framing bit, CRC-6, D-channel FCS
E1: CV, FAS, CRC-4, E-bit, D-channel FCS
Bit error (per B-channel injection)

Logs layer 2(Q.921) and layer 3 (Q.931) messages
Filter: All, layer 2 or layer 3
Information: ID, time, message type, direction, channel number, called number, call type, cause values, cause definition, status and progress

BERT, call establishment and termination

Easy access to phone book to manage names and associated numbers.
Save/load functions to update the phone book and import/export to exchange the phone book with other FTB-880 or FTB-810 units

J

ADDITIONAL FEATURES

Power measurement
Power-up and restore

Save and load configuration
Pass/fail analysis

Alarm hierarchy

Report generation

Event logger

K Remote control

Supports power measurement at all times, displayed in dBm (dBdsx for DS1 and DS3), for optical and electrical interfaces.

In the event of a power failure to the unit, the active test configuration and test logger are saved and restored upon boot-up.

Store and load test configurations to/from a non-volatile USB memory stick or internal flash.

Provides a pass/fail outcome with user-adjustable thresholds, based on bit error rate and/or service disruption time.

Alarms are displayed according to a hierarchy based on root cause. Secondary effects are not displayed. This hierarchy serves to facilitate alarm analysis.
Generate test reports on the unit or exported via USB.

Log test results with absolute or relative time and date, details and duration of events, color-coded events and pass/fail outcome.

Remote control through VNC. j
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UPGRADES

SFP upgrades FTB-8190 | SFP module; rates: 155/622 Mbit/s, 2.5/2.7 Gbit/s, GigE/FC/2FC; 1310 nm, LC connector, 15 km reach

FTB-8191 SFP module; rates: 155/622 Mbit/s, 2.5/2.7 Gbit/s, Gige/FC/2FC; 1310 nm, LC connector, 40 km reach
FTB-8192 | SFP module; rates: 155/622 Mbit/s, 2.5/2.7 Gbit/s, GigE/FC/2FC; 1550 nm, LC connector, 80 km reach
FTB-8193 | SFP module; rates: 155/622 Mbit/s, 2.5/2.7 Gbit/s, GigE/FC/2FC; 1550 nm, LC connector, 40 km reach
FTB-8194 | SFP module; rates: 155/622 Mbit/s; 1310 nm, LC connector, 15 km reach

FTB-8195 | SFP module; rates: 1565/622 Mbit/s; 1310 nm, LC connector, 40 km reach

FTB-8196 | SFP module; rates: 155/622 Mbit/s; 1550 nm, LC connector, 80 km reach

SFP+ upgrades FTB-8693 | SFP+ modules, 9.953-10.709/11.3, 1310 nm, SMF, 10 km

FTB-8694 | SFP+ modules, 8.5 9.953-10.709/11.1, 1550 nm, SMF, 40 km

FTB-8695 | SFP+ modules, 8.5 9.953-10.709/11.1, 1550 nm, SMF, 80 km

Size (Hx W x D) 130 mm x 252 mm x 56 mm (5 8 in x 9 %6 in x 2 %16 1in)
Weight (without battery) 0.97 kg (2.1 Ib)
Temperature
Operating 0 °C to 50 °C (32 °F to 122 °F)
Storage —-40 °C to 70 °C (-40 °F to 158 °F)
Relative humidity 0 % to 93 %, noncondensing
Battery life (typical usage) Over 4 hours
Battery charging time 2 hours from full discharge to full charge
L Languages English, Chinese, Japanese J

ORDERING INFORMATION

FTB-810-X)(-XX-XX FTB-810G-X)(-XX-XX
Test options Test options
SONET = SONET testing SONET = SONET testing
SDH = SDH testing SDH = SDH testing
SONET-SDH = SONET and SDH testing SONET-SDH = SONET and SDH testing
Rate options Rate options
155M = 155 Mbit/s (OC-3/STM-1) 155M = 155 Mbit/s (OC-3/STM-1)
622M = 622 Mbit/s (OC-12/STM-4) 622M = 622 Mbit/s (OC-12/STM-4)
2488M = 2.5 Gbit/s (OC-48/STM-16) 2488M = 2.5 Gbit/s (OC-48/STM-16)

. 9953M = 10 Gbit/s (OC-192/STM-64)
Software options

00 = Without software options Software options

DS3-G747 = G.747 test capability 00 = Without software options
DS1-FDL = DS1 FDL test capability DS3-G747 = G.747 test capability
DUAL-RX = DS1/DS3 dual Rx testing DS1-FDL = DS1 FDL test capability
DS3-FEAC = DS3 FEAC test capability DUAL-RX = DS1/DS3 dual Rx testing
TCM = Tandem connection monitoring DS3-FEAC = DS3 FEAC test capability
DSn = DSn test capability TCM = Tandem connection monitoring
PDH = PDH test capability DSn = DSn test capability

ISDN-PRI = ISDN primary rate interface PDH = PDH test capability

NI-CSU = NI-CSU loopback emulation ISDN-PRI = ISDN primary rate interface
Example: FTB-810-SONET-155M-Dual-Rx e aceteseilicn

EXFO Headquarters > Tel.: +1 418 683-0211 | Toll-free: +1 800 663-3936 (USA and Canada) | Fax: +1 418 683-2170 | info@EXFO.com | www.EXFO.com

EXFO serves over 2000 customers in more than 100 countries. To find your local office contact details, please go to www.EXFO.com/contact.

EXFO is certified ISO 9001 and attests to the quality of these products. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation. EXFO has made every effort to ensure that the information contained in
this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we reserve the right to modify design, characteristics and products at any time without obligation. Units
of measurement in this document conform to Sl standards and practices. In addition, all of EXFO’s manufactured products are compliant with the European Union’s WEEE directive. For more information, please
visit www.EXFO.com/recycle. Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor.

For the most recent version of this spec sheet, please go to the EXFO website at www.EXFO.com/specs.

In case of discrepancy, the Web version takes precedence over any printed literature.
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| NHcTpymeHTol and TectuposaHus [P - EXpert IP

IHECTb MHCTPYMEHTOB - OAAHO NPUJTOXEHUE

VHCTpyMeHTbI Ana TecTupoBaHus EXpert IP npeacTaBnsioT coboit nporpaMMHOe NpUoxXeHne as nnaThopM, KOTopoe No3BoAeT MOMYy4MUTh WECTb
Haubonee YacTo UCMOsb3yeMbIX MHCTPYMEHTOB B OAHOM MPUIOXKEHUN. ITO 0bneryaeT paboTy TexnepcoHana, KOTOPbIN CTAIKUBAETCS CO CIOXHOM
Cpefioil TeCTUPOBAHUSA B COBPEMEHHbIX CeTSX. LUMPOKO M3BECTHO, YTO FOTOBHOCTb KO BCAKUM HEOXMAAHHOCTAM ABNAETCA KJIHOUOM K YCMexy,
MO3BOMIAIOLLMM YCMELHO NPeoaoeBaTh U pa3pellaTh BO3HUKAKOLLME 3aTPYAHEHUS.

He3aBucumo ot 3agaun, Habop uHCTpymeHToB EXpert IP Bceraa nomoxeT Bam paspelunTs BO3HMKLIEE 3aTpyAHeHWe — Oyab TO NpoBepka
IP-noAKNoYeHNs K MapLIpYTM3aTopy C UCMOb30BAHMEM YTUAUTBI Ping, Nouck npobnem ¢ VLAN npu nomowy ytunmtel VLAN Scan nnu nposepka
cepsuca nepeaaun dainnos (FTP) c MCNonb30BaHMEM MHCTPYMEHTA NMPOBEPKM NPOU3BOAUTENLHOCTY FTP. 3TOT Habop MHCTPYMEHTOB NOALEPKMBAETCA
Ha nnatdopmax FTB-1 u FTB-200 v2 v npeacTaBnseT cobon He3aMeHUMbI M3MEPUTENbHbIA KOMMEKC, KOTOPLIA BCerAa NOA, PyKoii B l0boM
MecTe v B Ntoboe Bpems, koraa Bel paboTaete ¢ nnatdopmamm EXFO - He3aBUCUMO OT YCTAHOBMIEHHBIX U PaboTatoWwmMx Moaynet.

KJTIOYEBBIE ®YHKLINU

ObHapyxeHue LAN
CkaHnposaHue VLAN

Ping

Traceroute
MpouseoanTensHocTb FTP

JloctynHocts HTTP

\ Cratuctuka Ethernet-nopta

OCOBEHHOCTHU MNMPOAYKTA
ObHapyxeHune LAN

O6Hapy)KEHVIe LAN akTuBHO onpalwnBaeT ceTeBble yCTpOI;ICTBa ANna nony4vyeHus I/IHCbOpMaLI,I/IVI O NOAKNIYEHHbIX KOMMNbIOTEPAX, CepBepax,
KOMMYTaTOpax U MaplpyTmniatopax. O6Hapy)KEHHbIe yCTpOVICTBa, NnoAKN4YeHHbIe K CeTU, BbIBOAATCA B CMUCKEe BMeCTe C LOMONHUTENbLHON
I/IH(bOpMaU,IAeVI 0 KaXA0oM yCTp0I7ICTBe (Hanpwmep, IP—ap,pec, AOMEHHOE UMA, NpeaoCTaBiaemMble CEPBUCHI, AAMNHUCTPATOP, PACNONOXEHNE U T.M.).
anAOCTaBﬂﬂEMbIe METPUKW BKNKOYAOT IP—ap,pec O6Hapy)KEHHbIX KOMMNbIOTEPOB BMECTE C UX CETEBLIMU afpecCaMU, MAC—ap,pecaMM n MHd)OpMaLLMeVI
SNMP.

CkaHupoBaHue VLAN

OyHKUMs ckaHMpoBaHus VLAN BbIBOAUT CNUCOK BCex NpucyTcTaytowmx VLAN B IP-ceTu, K KOTOPOI NoAKAoYeH TecTep. OH NO3BONAET ONPeAEnnTb
Hanuuve BnoxeHHbix VLAN 1o Tpex ypoBHeit Braybb. Pe3ynbTaT 3akntouaeTcs B Bbigaye Homepa VLAN, npuoputeTa U KONMYeCTBa KafpoB. ITOT
WHCTPYMEHT nosne3eH 415 0bHapykeHUs HACTPOEHHbIX Ans AaHHoro nopTa VLAN 1 MCnonb3oBaHWs NOAOCkl Nponyckanus ans kaxaon VLAN, a
Takxe AAET BO3MOXKHOCTb 0BHApPY)KeHWs oWMboK B HacTpoike VLAN.

Ping

MHCTpyMeHT ping npoBepseT Hannume IP-coeanHeHns K apyromy, paboTatoliemy Ha NpoTokone IP ycTpoiicTBy, C NOMOLLbIO OTMPAaBKM 3X0-3anpoca
ICMP B CTOPOHY KOHEYHOrO YCTPOMCTBa U oxuaaHus ICMP-oTBeTa Ans NPOBEPKN COEAMHEHUA MeXAY OKOHEYHbIMU TOYKaMu. JLonosHUTENbHO
TaKxe NpeoCcTaBnfeTca MHGOPMaLMA O BPEMEHN NMPOXOXKAEHUS TyAA-00paTHO (3a4ePXKKM) AN NAKETOB, OTMNPABAEHHbIX JIOKA/IbHbIM YCTPONCTBOM
B CTOPOHY YCTPOICTBA HA yAaNE€HHOM KOHLe. [lpyras MHbopMaLLMs BKIOYAET OTMPABAEHHbIE U NOTEPAHHbIE NMAKEThI.

Traceroute

Tect Traceroute npeACTaBAAeT COBON MHCTPYMEHT AJ1S MOMCKA HEMCMPABHOCTEN, KOTOPbIN MO3BOASAET BLIABUTL MAPLLPYT, MO KOTOPOMY MPOXOAUT
IP-nakeT B IP-ceTW. ITOT UHCTPYMEHT UAEHTUDULMPYET y3/bl (hops), KOTOPbIE MAKET NepecekaeT, nepemeLLancs K agpecary. MHbopmMauws, kotopas
NpeAoCTaBNSETCA AAHHBIM MHCTPYMEHTOM, BK/OYAET: IP-aapeca y3/10B U KONMYECTBO MPbIKKOB A0 3TOrO Y3/1a, a TaKkKe 06LL,ee KOMMYecTBO Y3108
[0 YCTPOWCTBA Ha3HaueHws. MprMepoM 1CNosb30BaHUA YTUANTLI traceroute MOXeT MOCYXUTb UAEHTUDUKALMS MAPLLIPYTU3ATOPOB Ha NYTU AR
0bHapyxeHus nNpobieM ¢ MapLIpyTU3aLmMen Uy BbIABNEHWE NPobaeM co Wio3amMmu 6e30MacHOCTM, KOTopble MOTYT 6110KMpoBaTh NakeTsl ICMP.

TecTnpoBaHue ceTeit
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TectupoBaHue npoussogutenbHoctun FTP

FTP no3gonset nepeaasats hansbl Mexay nokanbHbiM MK 1 yaaneHHsiM FTP-cepeepom. Micnonb3ys FTP, Bbl MOXeTe noaknounTbes K FTP-cepeepy
¥ NONOXUTb (aliibl Ha cepBep MK 3arpy3nTb dannsl ¢ cepeepa. Mepesaya daina BKIOYAET B Cebs YCTAaHOBNEHWE [BYX BUAOB COEAMHEHUS:
KOHTPOJIbHOE 1 «Mnepefaya AaHHbIX».

TWNUYHBIM NCMONBb30BAHMEM MHCTPYMEHTA M3MEPEHNA NPOn3BOANTENbHOCTY FTP ABNAeTCS M3MepeHne AOCTYMHOCTM 1 BpemMeHn oTBeTa FTP-cepBepa.
TOT TeCT MOXeT BblTb HACTPOEH AN1A 3arpy3ku daiina Ha cepBep, CKAUMBaAHMA C CepBepa MK BbINONHEHUs 0benx 3aaay. dann reHepupyeTcsa
TECTOM U nepesaeTcs B yKazaHHOe MeCTo.

AoctynHoctb HTTP

TecTnpoBaHue goctynHoctn HTTP no3BonseT uamMeputb AOCTYNHOCTb U BpeMs oTBeTa HTTP-cepBepa C MOMOLLbIO 3arpy3Ku web-cTpaHuLbl.
Pe3ynbTaTbl BK/IHOYAKOT BpeMs yCcTaHOBKM TCP-coeauHeHus, obliee Bpems 3arpy3ku CTpaHuLbl, KOJMYECTBO NMepeHanpaBieHuin U Bpems
nepeHanpaenieHus.

TEXHUYECKUE XAPAKTEPUCTUKU

KOH®UTYPALIUN UHTEPGENCA LAN
IP-appec (ctatuyecknit unu DHCP)

Macka nogcetu

Llinio3 no ymonyaHuto

DNS-cepsep

VLAN

~
&

CTATUCTUKA MNMOPTA/ETHERNET

CraTyc nuHum Kappos oTnpasneHo/nonyyeHo
CKkopoCTb IMHUM BaiToB oTnpasneHo/nony4yeHo
JlomMeHHOe nMs OTOpOLLEHHbIX KaApOB

Tx Konnmsuin

Kaapos c ownbkamu

~
&

MHCTPYMEHTbI TECTUPOBAHUA IP

ObHapyxeHue LAN IP-y3na, MAC-aapec, AOMeHHOe UM3, NpesfocTaBnsemble cepuchl, SNMP- nHdbopmauums

CkaHuposaHue VLAN Homep VLAN, npuopuTeT 1 cyeTynKk Kaapos

Ping Bpems Tyaa-06patHO (MUHUMA/IbHOE /MAaKCUMasIbHOE /CPeAHEE), OTNPABIEHO MAKETOB U NOTEPSHHBIE MAKETI
Traceroute IP-aapec y3na, KONMYeCTBO MPbIKKOB, 0bLLEe KONNYECTBO MPbHKKOB 4,0 MeCTa Ha3HayYeHUs

IP-azipec cepeepa, HayasbHOe BpeMs NPUBETCTBUS, BPEMA JIOMMHA, BPeMs 3arpy3Ki Ha cepsep, NponyckHas CNocobHOCTb Ans

MpownseoauTensHocTb FTP
POUSBOAUTENHOCT 3arpysKku, BpemMs CKauuBaHus, NponyckHas cCnocobHOCTb CKAYMBaHUsA, pasmep

\ﬂ.oc-rynuocn HTTP Bpems nozknioueHns, obluiee Bpems 3arpy3ku CTPaHWLbl, KOMYECTBO NepeHanpasneHuin 1 Bpems nepeHanpasneHns

-
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EXpert IP = Habop TectoB ans IP/Ethernet
Bkntouaet: MpoussoautensHocTs FTP, JoctynHocts HTTP, Ckanuposanue VLAN, ObHapyxeHue LAN, Ping, Traceroute, Ctatuctuka nopta IP/Ethernet

OaHa nuueHsus ans nnatdopm FTB-1 u FTB-200 v2
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NHCTpYyMeHTbl ANA TeCTUPOBaHUA
VolP - EXpert VoIP

MPOrPAMMHOE OBECIEYEHUE )11 TECTUPOBAHUA

(s oo
Voice Quaty Symmary Mercs

] racketossi®)
Namber of Packet Sent

Trace Route

Bceraa AoCTynHbI HABOp MHCTPYMEHTOB KOHTPONSA KauecTBa VolP-3BOHKa, cneuuasnbHO
CO34aHHbIN ANg 06CcnyXMBaHUA M 3KCNyaTauum

KJTKOYEBBLIE OCOBEHHOCTU N NPEUMYILECTBA

MHCTpyMeHT ang reHepaumm 380HKoB VoIP, ans BkntouaeT nonHbin AnanasoH MeTpuk RTP ana noncka
TECTUPOBAHMS, aKTVBALLMM M NOUCKA HEMCNPABHOCTEN HeMCNpPaBHOCTEN

VIHTYUTUBHBIN MHTepdenc nosb3osatens Aas bbicTpont Moppepxneaet MeTpukmn kauectea MOS u R-thakTtop
OLLeHKM KavecTBa cepaucos VolP

EaMHBIN HAbOP UHCTPYMEHTOB W MHTEPdENC TECTUPOBAHMS
HacTpauBaemble mopory Ans YnpoLeHHOro TeCTUPOBAHNS 415 BCeX nnathopm

C OLLEHKOM MO KPUTEPUIO «FOJEH/HErOAEH»

Joctynen ans nnatpopm FTB-1 n FTB-200 v2

MVOIP
TEST TOOLS

MoaaepXu1BaeTCA WMPOKMIA BbIGOP MPOTOKO/OB
curHanmsauumm, ekatovas SIP, SCCP, H.248/Megaco n
H.323, ana paboTsl ¢ 6GONLIUINHCTBOM MPUOKEHNI

= = | Tectuposaume ceteit
Cnepytowero Mokonenus
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MPOBEPKA NPOU3BOAUTEJIBHOCTU CEPBUCA VolP

WHCTpymeHTbl ana TectupoBaHus VolP Expert VolP npenctasnsioT coboi nporpaMMHoe npunoxexue ans naatdopm EXFO, koTopoe no3sonseT
NPOBOAMNTb OLLEHKY NPOU3BOAUTENLHOCTY NPUOXeHUI VOIP Npy akTUBALMM CEPBUCOB, MOUCKE U YCTPAHEHWM HEUCTIPABHOCTEN B CETAX NpeanpusTUit
1 npoBainaepos. Moaaepxusaemoe Ha nnathopmax FTB-1 u FTB-200 v2, ¢ noaaepxusatowen EXpert VolP-nnatdopmsl, NpUioxeHne reHepupyet
OAMH 3BOHOK VOIP, KOTOpbIA OTNPABNSETCS MO HA Apyrylo nnatdopmy EXFO, unm Ha noboit VolP-TenedoH. TeCTOBbI 3BOHOK MOXET ObITb
rO/I0COBBIM WM MOXET UCMONb30BaTh NPeHAa3HAUeHHbIN AJ1s 3TOro ayauodaiin Ans reHepauum TectoBoro Tpaduka. EXpert VolP noaaepkusaet
HECKO/IbKO TEXHOMOruA curHanusaumu, Bkaoyas SIP, SCCP, H.323 u H.248, ana obecneyeHns cOBMeCTUMOCTY C bonbluMHCTBOM VolP-cpes,
KOTOpbIE UCMOb3YITCA B OTPAC/N.

EXpert VoIP obnagaet UCKNOUNTENbHO MMOKOW CPpeaoi HaCTPOWKK, KoTopas obecrnedynBaeT MaKCMMabHbI KOHTPO/b Hajd, NapaMeTpamu TecTa,
W Mpu 3TOM COXPaHAeT yA06CTBO Nosb30BaHNA. VHTYUTUBHbIN NMONb30BATENbCKUN MHTEPdENC OCHALLEH CaMO COBPEMEHHOW KOHLLEMNTYalbHOM
Mozenbio EXFO, koTopasi No3BONAET AaXe HEOMbITHOMY MOJb30BATESN0 ObICTPO HACTPOUTL 1 3aMyCTUTL TECT. Bce TeCTbl NOAAEPXKMBAIOT CTAHAAPTHbIN
Habop MEeTPUK KayecTBa, KOTOPbIE BK/IKOYAIOT CPEAHION CyObeKTUBHYIO OLEHKY KayecTBa (MOS), R-dakTop 1 nonHbIn Habop MeTpUK NoTepb
npoTokona peasibHOro BpeMeHu (RTP). MeTpuku MOryT b6biTb CKOMOMHMPOBAHbI C HACTPaUBAEMbIMU NMOPOrOBbLIMI 3HAYEHUAMMU AN YNPOLLEHNS
MPOBEPKU CEPBUCA UM YCKOPEHUS NMOUCKA HEUCNPABHOCTEN.

TecTbl BbINOMHATCA MexXay AByMs nnatdopmamu ¢ EXpert VolP unu B cTopoHy okoHeuyHol Touku VolP (Takoii, kak npokcu-cepsep SIP,
nporpamMMmHbii TenehoH unm TenedoH, Hanpumep, ATA). Mnatdopma, KoTopas 3anyckaeT TeCT, MUHULMMPYET 3BOHOK, HACTpanBaeT Mena—KaHan,
nepeaaeT MeAna-AaHHble U BbIZAET CTAaTUCTUYECKYIO MHAOPMALLMIO. B 3aBMCMOCTY OT TIMA OKOHEYHOTro 0D0PYA0BaHMS, OHO OTBEYAET HA 3BOHOK,
nepeAaeT Meaua-AaHHbIe U COBUPAET CTAaTUCTUKY. TecTbl CepBMCa MOTYT OMPOCUTh OKOHeYHOoe 0bopyaoBaHME ANs onpeneneHns LOCTYMHOCTM
UAK N1 YCTAHOBKW 3BOHKA.

MporpaMmMHbIi

(pecnoHpeHT

- IP TenedoH
{pecnoHAaeHT)

FTB-1
(pecnoHAaeHT)

FTB-200 v2
(KoHTponnep)

KJIIO4EBLIE OCOBEHHOCTU

VIHTYMTUBHBIN MONb30BATENLCKNI MHTEPdENC AN BbICTPOI NPOBEPKM KayecTsa rosioca B cepaucax VolP

HacTpavBaemble MOPOroBble 3HAYEHWs /15 YNPOLLEHHON OLLEHKU MO KPUTEPUIO «FOZLeH/HeroAeH»

MoAAepKKa WMPOKOro AMana3oHa MPOTOKONOB CUrHaNM3aLmMm, Bkntoyaowwmx SIP, SCCP, H.248/Megaco v H.323, ans 60MbWMHCTBA NPUAOKEHNI
Moazepxka nonHoro AuanasoHa RTP-MeTpuK 415 NoMcKa W yCTpaHeHWs HeUcnpaBHOCTeN

Moanepkka MeTpuk Kayecta: MOS v R-dakTop

KoHdurypauum Tecta MoryT 6bITb NPeABaPUTEIbHO HACTPOEHHBIMU U COXPAHEHHBIMU AJ1S BLICTPOrO MOBTOPSIOLWLErOCS TECTUPOBAHMA

JloCTynHbl NOAPOBHbIE OTYETHI A5 OTCAEKMBAHMA U AOKYMEHTUPOBAHUS U3MEHEHNN B CEPBUCE

[JocTynHo ans paboTsl ¢ npunoxeHusmu B cpepe FTB-1 n FTB-200 v2

\ELI.VIHOO6pa3HI>Il7I Habop MHCTPYMEHTOB U MHTEPGEICOB AN BCeX nnaThopm )

TecTnpoBaHue ceTeit

k=/\I1 Ev_ Cnenyowero Mokonexus



00O "TexaHkoM" KoHTponbHO-U3MepuTesibHble Npubopbl 1 obopyaoBaHne www.tehencom.com
NHcTpymeHTol ong TectuposaHua IP - EXpert VolP

OCOBEHHOCTH MNMPOAYKTA

TectupoBaHue cetn RTP

Tect cet VoIP RTP sBnfeTCA OCHOBHbIM TeCTOM npunoxeHus EXpert VolP. 3To TecT, KOTOPbIA NPOBOANTCS Mexay ABYyX VoIP-ycTpoiicTs ¢
NOMOLLb0 OTNPaBkN RTP-nakeToB, No3BOMAET U3MEPUTL BCe OTHOCALMeCS K VoIP napameTpsl. Bca nopaepxkuBaemas hyHKLUMOHANLHOCTb 3TOIO
TecTa CooTBeTCTBYeT pekoMeHaaumsm RFC 1889. Tect RTP-cetn cumynupyet VolP-Tpaduk, otnpasnss RTP-nakeTbl Mexay TeCTepOM, KOTOPbIA
VHWULMUPYET NOTOK, W PECOHAEHTOM, KOTOPbIN MHULMMPYET OTMNPABKY COBCTBEHHOIO NOTOKA B CTOPOHY KOHTPOIMPYIOLLErO U3MepeHHe TecTepa.

lMpoToKonbl curHanusauuun

MpunoxeHue EXpert VolIP 6b110 co34aHO0 Ans NoAAepKKM bonblioro pasHoobpasus VolP-cpes, ans obecneyeHns MakCUMaIbHOW YHUBEPCTbHOCTM
paboTbl. TakM 0Opa3oM, NPUNOXKEHNE MOXET ObITb HACTPOEHO AN UCMOJb30BAHMUA HEKOTOPLIX Hauboee 4acTo UCMOMb3yeMbIX MPOTOKONOB
curHanmsaumm 3soHka VolP, Bkatouas SIP, SCCP, H.248/Megaco n H.323.

N3MepeHMe KauecTBa rosoca

MpunoxeHne EXpert VolP BkoYaeT NonHblii HA6OP METPUK KayecTBa ronoca, BKodarowmx MOS, R-thakTop v hakTopsl Aerpagauum, Kotopble
OCHOBbIBAIOTCA HA KOAEKe, 3a/lepKKe U MOTepsX NakeToB. Bce 3To nomoraeT M30nMpoBath NPobaeMbl C KAUeCTBOM rosoca B CeTu. GyHKLMA
M3MepeHus KayecTBa rosnoca, paspabotaHHas EXFO, paccumnTbiBaeT R-hakTop (ewwe 0AMH CTAaHAAPTU30BaHHBIA NapaMeTp KayecTsa nepenayn)
[N19 3BOHKA, OCHOBAHHOIO Ha pacwuperuax G.107 E-model. 3Tu pacwmpeHus, Takue Kak B3pbIBHAs NOTEPS MaKeTOB, MO3BONAT bosee TOYHO
npeackasarb CyObeKTUBHYIO OLLEHKY KauecTBa, KOTOPYIO CYLLALLMIA MOT Bbl MPUCBOUTL A 3TOrO 3BOHKA. R-(aKTop 3aTeM KOHBEPTUPYeTCs B
3HayeHne EXFO MOS pns nonyyeHns 3HayeHUs pa3roBOPHOMO KayecTsa.

Mcnonb3yembit B npunoxenun anroputm EXFO MOS ocHoBaH Ha pekoMeHgauum ITU-T P.800, koTopas Mo3BOSET MOAYYUTb 0ObEKTUBHOE
“3MepeHu1e Ha OCHOBe CyObeKTUBHOrO TeCTMpoBaHus. Kopnopauus EXFO MHBeCTMpOBana 3HaunUTeNbHbIE PECYPCh B PA3BUTUE U OTIAAKY NrOpUTMa
EXFO MOS, v OH ycnewHo npoLes CPaBHUTEbHbIE UCMLITAHWA C U3BECTHBIMU KOMMEPYECKU AOCTYMHbIMU anropuTMamm.

TEXHUYECKUE XAPAKTEPUCTUKU

KOH®UTYPALIUW LAN-UHTEP®ENCA
IP-appec (cTatuyecknit unu DHCP)

Macka noacetu

Llinio3 no ymonuaHuto

DNS-cepsep

LAN

(<
o

MPOTOKOJ1bl CUTHANTU3ALINU
SIP
SCCp

H.323

H.248/Megaco
.

=

G.711

G.722

G.723

G.726

G.728

G.729 (A, Bn AB)
-

o
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METPUKW KAYECTBA rOJIOCA

PasrosopHbiit MOS [Jerpagaums u3-3a kogeka
Monb3oBaTenbckuit R-thaktop [Jlerpasaums n3-3a 3a4epxku
¥ [Jlerpasaums n3-3a NOTEPAHHbIX NakeToB )

METPUKWU RTP

CyeTunK nakeTos MMakeTbl, NpULeALINE HE MO MOPSAKY

MoTepAHHbIE NaKeTbl Jybnunpytowmecs nakeTbl

Ono3aasLumne naketbl Konnyecteo neprosoBs € notepsamu

Mpuweawme paHbLue NakeTbl Pasmep nepuoaa c notepsamMu (MUHUMAbHbIA/ MAKCUMAbHbIN /CPeaHNI)

0bluee KONMYECTBO YTEPSHHBIX

Tun noTepsb NaKeTos
NaKeToB (CYETUNK /%) P

MNoTeps ayamo

~
-

HACTPAUBAEMbIE NMOPOIN «TOAEH/HETOZLEH»

MakcumanbHbI LKUTTEP
MakcumanbHas 3azepxka
MakcumanbHas noteps nakeTos

MakcuManbHbI pa3roBopHbidi MOS

=

\MVIHVIMam:HbIVI nonb30BaTenbCckuin R-taktop

MHOOPMALINA 14 3AKA3A

EXpert VolP = MporpamMmmHoe obecrneyeHne, OCHOBAHHOE Ha TeCTUPOBaHUM RTP-3BOHKA, BK/IIOYAIOLLEE aHA/IN3 NOTEPb MAKETOB,
[OKMTTEP M MOJHbIE METPUKN KOHTPONA KayecTsa

Onuun

EXpert SIP = MNMopaepxka curHanusaumm 38oHka SIP ana EXpert VolP

EXpert SCCP = MNopaepxka curHanusaumm 38oHka SCCP ans EXpert VolP

EXpert H.323 = MNopaepxka curHannzaumm 3s8oHka H.323 ans EXpert VolPP
EXpert H.248 =TMopaaepxka curHanusaumuv 3soHka H.248/Megaco ans EXpert VolP
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EXpert Test Tools

PLATFORM SOFTWARE TOOLS FOR TESTING IP-BASED SERVICES
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Comprehensive triple-play test suite for FTTx/FTTH and commercial deployments.

SPEC SHEET

I P > Combines six of the most common IP test tools into one: ping, traceroute,
HTTP availability, FTP performance, VLAN scan and LAN discovery
TEST TOOLS > Tests connectivity, throughput and response time

> Automatically detects up to 100 VLANs on a link
> Platform compatibility: FTB-1 and FTB-200

Vo I P > Generates VolP calls
> Fast verification of voice quality, thanks to intuitive user interface

TESTTOOLS > Configurable pass/fail thresholds for simplified testing
> Supports most common signaling protocols: SIP, H.323, H.248, SCCP
> Supports MQS, R-factor and RTP metrics
> Platform compatibility: FTB-1 and FTB-200

m I PTV > Powerful solution for IPTV quality assessment

TEST TOOLS > Set-top-box emulation and passive monitoring of IPTV streams
> Real-time video preview

>Analyzes up to 10 video streams
> Comprehensive QoS and QoE metrics including MOS score
> Platform compatibility: FTB-1 and FTB-200
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COMBINE ALL TOOLS FOR FULL TRIPLE-PLAY TESTING, OR GET THEM INDIVIDUALLY

With the EXpert IP, EXpert VoIP and EXpert IPTV Test Tools, the FTB-1 and FTB-200 platforms are now equipped with triple-play
testing capabilities. This allows technicians to test their voice, video and data services at residential and business premises with
one test unit.

The combination of EXpert test applications and EXFO's FTB-1 OTDR test modules brings to the industry the most comprehensive
and powerful triple-play solution in a portable device designed for growing FTTH deployments worldwide.

m |P
TEST TOOLS
m VolP
TEST TOOLS
| m IPTV
TEST TOOLS

PLATFORM APPLICATIONS THAT SPEED UP NETWORK DEPLOYMENTS,
AVAILABLE THROUGH THE FTB ECOSYSTEM

EXFO'’s FTB Ecosystem* is software-scalable. What this means is that from the moment you purchase your solution, you know
that its productivity will always be improved with apps, software upgrades and updates—a truly future-proof approach. EXpert Test
Tools are merely one of the many applications provided through the FTB Ecosystem.

* The FTB Ecosystem gathers EXFQ’s family of portable platforms and modules, the EXFO Connect cloud-based test management environment, and a growing offering of software applications.

TRY ANY OF THE EXPERT TOOLS FOR FREE ON YOUR FTB PLATFORM

EXFO gives you the opportunity to download the latest EXpert Tools and try them for free for a limited time.
Simply log on to www.EXFO.com/EXFO-Store and download the applications to find out just how easy it is
to add new functions and upgrades to your FTB platform.
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EXpert Test Tools

TEST TOOLS

VolP SERVICE PERFORMANCE VALIDATION

EXpert VoIP Test Tools is an EXFO platform-based software application that provides voice-over-IP (VolP) performance validation
for service turn up and troubleshooting in enterprise and service provider networks. Supported on the FTB-1 and FTB-200
platforms, the application generates a single VolP call from an EXpert VolP-enabled platform to another EXFO platform supporting
the application or any IP phone. The test calls can either be “live” or use a predefined audio file for test traffic. EXpert VolP
supports several signaling technologies including SIP, SCCP, H.323 and H.248 to ensure compatibility with the majority of VolP
environments currently used in the industry.

EXpert VolP boasts a highly configurable test interface to maximize control over the test parameters yet maintains a strong
emphasis on usability. The intuitive user interface features EXFQO's latest generation framework that allows even the uninitiated
user the ability to quickly set up and run tests. All tests support a uniform set of quality metrics that include opinion score (MOS),
R-factor and a full range of real-time protocol (RTP) loss metrics, which combine with configurable thresholds to simplify service
validation or accelerate troubleshooting.

Tests are executed between two EXpert VolP-enabled platforms or to a VolP endpoint (such as a SIP proxy server, soft phone
or telephone, i.e., ATA). The platform that launches the test initiates a call, sets up a media channel, transmits media and reports
statistics. Depending on the endpoint, it answers the call, transmits media and gathers statistics. Service tests can query the
endpoint to determine availability or to set up a call.

PRODUCT HIGHLIGHTS

RTP Network Test

The VolP RTP Network test is the base test of the EXpert VolP Test Tools application. This peer-to-peer test measures VolP-related
parameters by streaming RTP packets between two endpoints. All supported functionality for this test conforms to RFC 1889.
The RTP Network test simulates VolP traffic by streaming RTP packets between a controller test set, which initiates the packet
stream, and a responder endpoint that initiates its own stream to the controller test set.

Signaling Protocols

EXpert VolP has been designed to support a wide variety of VolP environments to ensure the maximum utility of the tools. As such
the application can be configured to use some of the most frequently used VolP call signaling protocols including SIP, SCCP,
H.248/Megaco and H.323.

Voice Quality Metrics

The EXpert VoIP Test Tools base application includes a full set of voice quality metrics including MOS, R-factor and degradation
factors based on codec, latency and packet loss to help pinpoint the source of any voice quality issues. EXFO's voice quality
measurement agent calculates R-factor (another standardized transmission quality rating) for a call based on the G.107 E-model
extensions. These model extension factors such as packet loss burst to more accurately predict the subjective score a listener
would assign that call. The R-factor is then converted to an EXFO MOS score. The EXpert VolIP tests report the raw R-factor and
EXFO's MOS voice quality results for conversational call quality.

The EXFO MOS algorithm used in the application is based on the ITU-T P.800 recommendation, which provides an objective
measurement to subjective testing. EXFO has invested significant resources into developing and refining the EXFO MOS algorithm
and it has been successfully benchmarked against leading commercially available algorithms.
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EXpert Test Tools

TEST TOOLS

SIX TOOLS, ONE APPLICATION

EXpert IP Test Tools is an EXFO platform-based software application that brings together six commonly used test tools into one
application to help field technicians deal with the complex testing environments of today's networks. As any technician knows,
being prepared for the unexpected is key to successfully getting through the day and solving customer issues.

Whether it is to verify IP connectivity to a router or customer endpoint using the Ping tool, debugging VLAN issues with VLAN
Scan or verifying a file transfer protocol (FTP) service using the FTP performance tool, EXpert IP Test Tools has you covered.
Supported on the FTB-1 and FTB-200 test platforms, it is an indispensable test kit that is always available for use anywhere and
anytime you are using EXFO's test platforms—regardless of the specific module in use.

PRODUCT HIGHLIGHTS
LAN Discovery

LAN Discovery actively interrogates network devices to learn about attached hosts, servers, switches and routers. The discovered
devices connected to the network are listed and additional details about each device are provided such as IP address, domain
name, services provided, administrator, location, etc. Metrics provided include the IP address of the discovered hosts along with
the network address, MAC address and SNMP information.

VLAN Scan

VLAN Scan detects and lists all the VLANs present on the IP network the test set is connected to. It can support the detection
of nested VLANSs on up to three layers. Results include the VLAN number, priority, and frame count. This tool is useful to discover
configured VLANSs on a port and bandwidth utilization per VLAN as well as providing the ability to detect VLAN configuration errors.

Ping
The Ping tool validates if there is IP connectivity to another IP-enabled device (host) by sending control message protocol (ICMP)
echo request packets to the destination device and waiting for an ICMP response to validate the end-to-end connection.

In addition, it also provides a round-trip time (latency) for packets sent by the local device to the destination far-end device. Other
metrics include sent and lost packets.

Traceroute

The Traceroute test is a troubleshooting tool that discovers the path taken by IP packets across an IP network. It identifies the
nodes or “hops” that the packet traversed on its way to the destination. The information provided by the tool includes the IP
address of the nodes and the number of hops to that node and the total hops to reach the destination node. An example of how
the traceroute tool can be used is to identify the routers along a data path to discover routing problems or to highlight firewall
issues that may be blocking ICMP packets.

FTP Performance Test

FTP allows the transfer of files between a local PC and a remote FTP server. Using FTP, you can connect to an FTP server and
transfer files in either direction by uploading a file to or downloading a file from an FTP server. File transfer involves two types of
connections, a control connection and a data connection.

A typical use of the FTP Performance test tool is to measure the availability and response time of an FTP server. This test can be
configured to upload a file to the server, download a file from the server or perform both tasks. The file is generated by the test
and transferred to the specified location.

HTTP Availability

The HTTP Availability test measures the availability and response time of a hypertext transfer protocol (HTTP) server by downloading
a web page. Results include the TCP connection time, the total page download time, the number of redirects and the redirect time.
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EXpert Test Tools

TEST TOOLS

POWERFUL IPTV ANALYZER ey 15 =
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Set-Top-Box Emulation s e

The EXpert IPTV Test Tools allow technicians to emulate an actual set-top box. When operating in that mode, the application
can join and leave live IPTV channels. The user can connect and view one or several standard-definition or high-definition
videos simultaneously, or request a specific one.

Passive or Promiscuous Mode

The Passive mode allows the Expert IPTV Test Tools application to seamlessly discover, view and provide metrics for any IPTV
stream available on a specific link. No application configuration is required, and the user can run the test without being familiar
with the application.

Multiple Video Streams Analysis

The EXpert IPTV application can analyze up to 10 video streams simultaneously. It also allows joining (so the user can view the
stream) and leaving the discovered and selected streams simultaneously. This time-saving feature can be used for STB emulation
as well as in Passive mode.

Video-on-Demand

The video-on-demand (VoD) feature of the EXpert IPTV Test Tools allows the user to request a specific video channel and connect
to it. Valuable video metrics and analysis are then provided as well as a live view of the stream.

Assessing
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TECHNICAL SPECIFICATIONS

Interface 10/100/1000 Ethernet
Platforms FTB-1 and FTB-200
EXpert IP Test Tools Ping

Traceroute

FTP performance
HTTP availability
VLAN scan

LAN discovery

EXpert VolP Test Tools SIP, H.323, SCCP, H.248/Megaco
MOS and R-factor
RTP metrics
G.711, G.722, G.723, G.728 G.729 (A and B)

EXpert IPTV Test Tools IGMP versions 2 and 3
MPEG2, MPEG4 part 2&10 (H.264), Mediaroom/MS-IPTV
Live video preview
Up to 10 simultaneous streams
Transport packet metrics
RTP packet metrics
Video perceptual quality metrics
Audio description information
MPEG2-TS TR101290 Priority 1 and Priority 2

ORDERING INFORMATION

EXpert IP = IP/Ethernet test tool suite
Includes: FTP performance, HTTP availability, VLAN scan, LAN discovery, ping, traceroute, IP/Ethernet port statistics
Single license for the FTB-1 and FTB-200 platforms

EXpert VolP = RTP base call testing software application including packet loss analysis, jitter measurement and complete voice quality metrics

Options

EXpert SIP= SIP call signaling support for EXpert VoIP

EXpert SCCP = SCCP call signaling support for EXpert VolP

EXpert H.323 = H.328 call signaling support for EXpert VolP

EXpert H.248 = H.248/Megaco call signaling support for EXpert VolP

EXpert IPTV = IPTV test tool suite
Single software to support all IPTV features on the FTB-1 and FTB-200 platforms

EXpert TPP Bundle = Triple-play bundle for voice, video and data testing on the FTB-1 and FTB-200 platforms
Includes: EXpert IP Test Tools, EXpert IPTV Test Tools, EXpert VoIP Test Tools and EXpert SIP
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EXFO America 3400 Waterview Parkway, Suite 100 Richardson, TX 75080 USA Tel.: +1 972 761-9271 Fax: +1 972 761-9067

EXFO Asia 100 Beach Road, #22-01/03 Shaw Tower SINGAPORE 189702 Tel.: +65 6333 8241 Fax: +65 6333 8242

EXFO China 36 North, 3¢ Ring Road East, Dongcheng District Beijing 100013 P.R. CHINA Tel.: + 86 10 5825 7755 Fax: +86 10 5825 7722
Room 1207, Tower C, Global Trade Center

EXFO Europe Omega Enterprise Park, Electron Way Chandlers Ford, Hampshire S053 4SE ENGLAND Tel.: +44 23 8024 6810 Fax: +44 23 8024 6801

EXFO Finland Elektroniikkatie 2 FI-90590 Oulu, FINLAND Tel.: +358 (0)403 010 300 Fax: +358 (0)8 564 5203

EXFO Service A 270 Billerica Road Chelmsford, MA 01824 USA Tel.: +1 978 367-5600 Fax: +1 978 367-5700

EXFO is certified ISO 9001 and attests to the quality of these products. This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including interference that may cause undesired operation. EXFO has made every effort to ensure that the information contained in
this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we reserve the right to modify design, characteristics and products at any time without obligation. Units
of measurement in this document conform to Sl standards and practices. In addition, all of EXFO’s manufactured products are compliant with the European Union’s WEEE directive. For more information, please
visit www.EXFO.com/recycle. Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor.

For the most recent version of this spec sheet, please go to the EXFO website at www.EXFO.com/specs.

In case of discrepancy, the Web version takes precedence over any printed literature.
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