N(x)DSIL-3 Broadband
Remote Test Unit

Next-Generation

Remote Testing
Tollgrade's N(x)DSL-3
Broadband Remote Test
Unit (RTU) delivers
expanded test capability
up to three times faster
than the N(x)DSL. While
continuing to feature
powerful Time Domain
Reflectometry (TDR) and
Spectrum Analysis tech-
nology, the N(x)DSL-3
adds ADSL2+ technology
to perform quicker testing
and emulation.
Compatible with
legacy test units, the
N(x)DSL-3, when mated
with the N(x)Test RTU,
can conduct a full range
of POTS and DSL testing
to efficiently and econo-
mically perform pre-
qualification, turn-up and
maintenance of service.
The addition of an SHDSL
modem enables the
N(x)DSL-3 to conduct pre-
qualification and support
for high-revenue, broad-
band business clients.

Application

While the N(x)DSL-3 is
best used coupled with
the N(x)Test™, it can also
operate as a stand-alone
DSl-only test head, meas-
uring frequency response
and time domain reflecto-
metrics in the local sub-
scriber loop to determine
the line’s ability to carry
digitized xDSL technology.

The N(x)DSL-3 also
utilizes Noise Measure-
ment, a DMT Test (for
full-rate ADSL and G.Lite
service verification) and
power spectral density
tests to further assist
installation, maintenance
and troubleshooting.

The N(x)DSL-3 can
also support a 1X2 matrix
switch for connecting
external equipment
through its broadband bus,
as well as three DSL
modems (ADSI-CO/CPE,
ADSL2+ CPE, and
SHDSI-CO/CPE).

Key Features

Key Features of the

N(x)DSL-3 include:

e Spectrum analysis to
search for interferences;

e TDR to locate faults,
such as bridged taps,
load coils, opens and
shorts in the loop;

e Jone generation and
measurement;

e Faster emulation of
ADSL (CO-CPE),
ADSL2+ (CPE), and
SHDSL (CO-CPE)
to verify DSL service;

e [nsertion loss and
signal-to-noise ratio
measurements; and

e ATMY/IP layers testing.

Tollgrade

is everywhere
your broadband
network needs
to be.""
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Delivering a full
range of POTS and
next-generation
DSL testing up to
three times faster
than the N(x)DSL.




Advanced
Digital Testing
The location of the
N(x)DSL-3—just after the
DSLAM and before the
end user’'s modem—
and its ability to emulate
the Central Office (CO)
and Customer Premises
Equipment (CPE) pro-
vides the unique capabili-
ty of ATM and IP Layer
testing from inside the
DSL loop. In addition to
identifying faults in the
local loop, N(x)DSL-3 can
troubleshoot non-account
authentication issues
through a multitude of
protocols, DNS resolution
errors, routing problems
and speed issues, effec-
tively allowing the sup-
port technician to see
what the customer sees.
Utilizing an ADSL2+
CPE modem, the emula-
tion now reaches speeds
of up to 24Mb/sec.
An additional SHDSL
modem enables the
N(x)DSL-3 to execute
digital testing on
symmetrical DSL lines
used by banks and other
high-volume business.
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Advanced Digital Testing

Time Domain
Reflectometry
Another feature of the
N(x)DSL-3 is TDR, a fault-
finding technology that
operates similarly to
SONAR. In a TDR test,
the N(x)DSL-3 transmits
a pulse of voltage
through the line. When
the pulse reaches the
end of an open circuit or
encounters problem
areas like heavy imped-
ance, part or all of the
pulse is reflected back
toward the TDR equip-
ment. The TDR equip-
ment measures the time
it takes for the pulse

to travel down and reflect
back from any impair-
ment. Calculations are
then made using the
total pulse travel time
and the line's elocity

of Propagation (VOP)—
based on the cable’s size

Time Domain Reflectometry

Nix|DSL-3

NizjpsL-3

600ft (182m)

Pulse Reflection indicating Load Coil
at 6001t (182m)

and material—to accu-
rately determine the
distance of the fault
from the TDR equipment.
The TDR equipment also
recognizes any change
in impedance caused
by improper installation,
cable damage, end

of cable, load coils and
bridged taps.



Spectrum Analysis
Outside interference
from radio transmissions,
bleed-over from nearby
cables, or crosstalk
caused by incorrect
filter installation or line
damage can produce
disruptions into the ADSL
frequencies assigned
to upstream and down-
stream traffic, as well
as POTS bands. High-
intensity spikes can
overwhelm the bins

in the upstream and
downstream bands,
causing slowed speeds,
incomplete downloads
and connection errors
that greatly impact
customer satisfaction.
The N(x)DSL-3 can per-
form spectrum analysis
to detect noise in the
POTS and ADSL bands
and pinpoints the
frequencies where
spikes occur, providing
support technicians
with the details to rectify
the issue.

Spectrum Analysis

Test Capabilities

Time Domain
Reflectometer
The TDR can perform the
following tests on any
cable, from 100 feet and
up to 20,000 feet:
e Auto-Cable End;
e Auto-Bridged Tap
(within 25% of total
cable length); and
e Manual testing.
Wideband-Transmission
Impairment Measuring
Set (W-TIMS)
Measurements
Single-ended tests can be
conducted from anywhere
from 300 feet to up to
16,000 feet, while end-to-
end tests can be per-
formed from 300 feet to
up to 45,000 feet.
e Ringer Detection
e Single-ended Frequency
Response
e Single-ended DMT
e End-to-end Frequency
Response
e End-to-end DMT
e DSL Impulse Noise
e PSD Noise
e Return Loss
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Advanced Digital Broadband Internet
Testing Measurements Access Testing Suite
Using a Conexant® ADSL2+ ® PPPoE (RFC 2516)
chipset, the N(x) DSL-3 e PPPoA /LLC
can support rates up to (RFC 2364)
24 Mbps downstream ® PPPoA/VC-MUX
and 3.5 Mbps upstream, (RFC 2364)
and perform the following ® RFC 1483
tests on CPE: e RFC 2684
e Maximum Bit Rates; e Bridged Ethernet
e Fast Bit Rates; ¢ Authentication
e |nterleaved Bit Rates; via PAP and/or CHAP
e Signal-to-Noise Ratio; * [P PING
e Output Power; e Traceroute
e Attenuation; and ¢ Web Download
e Carrier Load (Bits/Bin). Speed Test

For CO
testing, the :
N(x)DSL-3 e
uses a Globe- | "
stream ADSL
chipset that e
can support
up to 8 Mbps
downstream
and 1.5 Mbps
upstream.

In addition, the SHDSL
chipset can support rates
up to 2.32 Mbps in down-
stream and upstream for
either CO and CPE.




N(x)DSL-3 Specifications

Power

InputVoltage .. ... . —48V input

CUITENT 2A maximum

Power ConSUMPLION .. ..ottt 30W

Environment

Operating Temperature . .............iui e 0°C to +50°C

Humidity Range ......... ... .o Up to 95% (non-condensing)

Physical

DIMENSIONS . . ..ottt 1.72"(H) X 9.5"(D) X 19"(W)

Bight 6.6 Ibs.

Mounting ........... ... ... .. 19" and 23" mid-mount or front-mount rack

with 1" (telecom) or 1.25" (EIA) spaced mounting holes

Interface

Console Ports ............... 10/100 Base-T, RS232C (optional pass-through capability
between 10/100 Base-T Port to Aux RS232), Line Terminal Block

PassThrough Ports ........................ 2 X 10 Base-T ADSL pass-through ports

Ordering Information
Please contact your Tollgrade representative for ordering information.

®Tollgrade is a registered trademark of Tollgrade Communications, Inc.

TM “Network Assurance Simplified,” “Tollgrade is everywhere your broadband network needs to be,” N(x)DSL, and
N(x)Test are trademarks of Tollgrade Communications, Inc.

All other trademarks are the property of their respective owners.

© 2006 Tollgrade Communications, Inc. All rights reserved. Specifications are subject to change without notice.
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Corporate Headquarters:
493 Nixon Road
Cheswick, PA 15024
Other Locations:
Bridgewater, NJ
Sarasota, FL

Fort Worth, TX

1-800-8786-3599

www.tollgrade.com




