





The Next Generation of Test and Measurement Tools
for the Wireless Industry

Invex.NxG s a suite of nexi-generation tools that enable operators to monitor, measure, benchmark and optimize their

wireless networks. The system features a variety of rugged hardware solutions and intuitive software that works with

handsets, data cards, and digital receivers from leading manufacturers.

Quick and easy to deploy, Invex.NxG solutions provide
crifical quality-ofservice (QoS) measurements such as failed
originations, abnormal ferminations, call setup time, call
quality, and packet data upload/download speeds. In
addition, high-speed digital receivers with fechnology-
specific decoding provide the network independent mea-
surements necessary fo comprehensively characterize the RF

environment.

The true beauty of the Invex.NxG family of solutions is their
ability to enable you fo view your network — and even your
competitors’ networks - from the perspective of the sub-

scriber, then use that insight fo optimize its performance. If's

quality of service seen in a whole new light.

Andrew’s Invex.NxG data collection and analysis tools
support 2G, 2.5G, 3G, and 4G wireless technologies

including:

LTE, HSDPA, HSUPA, WCDMA
CDMA2000® 1X EVDO Rev A
GSM/GPRS/EDGE

iDEN™

The modular design is both scalable and upgradeable,
allowing Invex.NxG to expand from a small basic fest
system with a few devices to a much larger system support-
ing hundreds of devices. Many Invex.NxG solutions can
be deployed in multiple modes including Optimization,

Benchmarking, Maintenance, and Infegration.



Invex.NxG i.Classic™ Chassis

The workhorse of the Invex.NxG family is the i.Classic
chassis, able to deliver the most comprehensive range of
measurement fools and data available. i.Classic chassis
are modular and can be upgraded in the field for the low-
est fotal cost of ownership. i.Classic is available in a vark-
ety of form factors, each is capable of supporting a large
number of handsets and other devices such as scanners
and mobile data cards. With the ability to handle multiple
device inputs and run a complete battery of network fests,

the i.Classic maximizes your productivity and saves fuel.

The modular design of the i.Classic can be
upgraded in the field, allowing operators to add
and share capacity quickly and easily.

A variety of chassis models support from 4-to 8 ClI, DCI,
or RSS! receiver modules and up to 2 digital scanning
receivers. For oplimum testing accuracy, i.Classic chassis
are also available that feature RF Isolation modules with
battery eliminators and external anfenna connections for
many handset models and mobile data cards. The graphi-
cal user inferface is intuifive and can be customized with
an unlimited number of user-defined workspaces and

device configurations.

The Invex.NxG ILF log files are supported by leading post-
processing applications such as Actix Analyzer, Xceed

Technologies' WindCaitcher, and Qualitest's Gladiator.

Key Benefits

Provides benchmark, optimization,

and network planning support for
all major wireless technologies
including LTE, HSDPA, HSUPA,
WCDMA, EDGE, GPRS, GSM,
EVDO Rev A, CDMA2000° 1 X,
and iDEN, .

Captures voice quality (MOS)

and packet data measurements
for all wireless technologies and
can objectively gauge QoS levels

against your competitors’.

Integrates phones, data cards,
digital receivers, and GPS in a
single log file simplifying daia
collection and expediting the
identification and resolution of

network problems.

Solution is fully scalable and
upgradable (from 1 to >32
devices) allowing expansion as
fest requirements increase.

Conducts voice quality (MOS) test-
ing with either PESQ 862.1 or
SquadiQ.



Invex.NxG™ i .Drive™
Autonomous Data Collection Solution

Invex.NxG i.Drive represents the future of efficient, ecodfriendly and
cost effective wireless network testing and measurement. The tamper
resistant i.Drive chassis installs inside mass transit vehicles, taxi cabs,
and delivery vehicles already in operation. As the vehicle rooms the
coverage areq, i.Drive automatically collects and fransmits crucial

network data from handsets, mobile data cards, and scanners.

Tasks and schedules are controlled via a web-based server whose

graphical user interface is easy to navigate. As i.Drive collects the

dafa, the log files are compressed and fransmitted back fo

the server. Once received, the data is compatible with most post
processing applications such as Xceed Technologies Vortex™, Actix

Viewpoint™, Qualitest Gladiator™.

Because i.Drive is completely automated, wireless operators elimi-
nafe the need for dedicated drivertest vehicles. As a result, they are
able to reduce both OPEX and CAPEX spending while allocating
skilled personnel to more important jobs. To date, i.Drive chassis

have logged over 5 million miles.

The Invex.NxG i.Drive is available in two form factors, the
i.DriveB™ (Benchmark) and i.DriveC™ (Compact) solutions. The
larger i.DriveB supports up to eight active test devices plus backhaul
modems. The smaller i.Drive-C accepts up fo two acfive test devices
plus backhaul modems.. Both solutions can also be deployed in con-

junction with an optional outboard scanner as well.

Key Benefits
Transmits data immediately upon collection
Remote operation and configuration via web-based server
Data is accessible throughout the organization
Enables more effective deployment of skilled personnel
Provides continual status reports
Reduces drivetest and benchmarking cost

Reduces fuel costs and carbon emissions

As the vehicle roams the coverage areq,
i.Drive automatically collects and transmits
crucial network data from handsets, mobile
data cards, and scanners.




Invex NxG™ i.PC™
Portable Data Collection Solution

The i.PC portable solution gives you the power of Invex.NxG
on the go. i.PC puts the benefits and flexibility of the indusiry’s
leading fest and measurement solution in a selfcontained PC

package.

The Invex.NxG i.PC solution loads directly onfo your Windows®-
based laptop. Using offthe-shelf cables, GPS receivers, digital
scanning receivers, and handsets, users have access to the full
range of Invex.NxG functions, fests and displays such as bar
charts, state, map, and message windows, as well as fechnol

ogy specific summary and scanner displays.

The Invex.NxG i.PC solution includes includes three device

Key Benefits
connections: one standard and two dafa scripting capable that Y I
support both voice and data. Additional device connections or Powerful Invex.NxG Graphical Supports phones, mobile data
technologies may be added as an option. User Inferface cards, and digital receivers
With its mobility and power, Invex.NxG i.PC is the perfect solu- Simultaneous testing of multiple IF log files & workspaces supr

fion for a wide variety of mulfitechnology measurement tasks technologies recorded in a single ported by most postprocessing
log file applications
including Packet Data, In-Building, and AutoCall tesfing.

Data task scripting—including FTP, Supports a minimum of three

HTTP, Mail, and Connect tasks devices simulianeously

Using offthe-shelf cables, GPS receivers, digital for mobile data cards and dato- Ethereal® Network Profocol

scanning receivers, and handsets, users have access capable handses
fo the full range of Invex.NxG functions, tests and
displays such as bar charts, state, map, and mes-
sage windows, as well as technology specific sum-
mary and scanner displays.

Analyzer for viewing,/analyzing

Supporfs HSDPA HSUPA TCP/IP pockef information
WCDMA, GSM, GPRS, EDCE,

iDEN™ EVDO Rev A, CDMA,

and CDMA2000®1X, and LTE

(via the i.Scan)




Invex NxG i.Send
Portable In-Building Test Transmitter

The i.Send is a portable inbuilding fransmitter designed fo emu-
lote o wide variety of base station signals. lts ability to accurately
duplicate a specific frequency and broadcast standard makes the
i.Send an invaluable tool for base station tower site evaluation,

propagation model tuning, and indoor coverage enhancement.

Because of its small size and lightweight design, i.Send is often
used in conjunction with the Invex.NxG i.PC in the initial design
and tesfing of in-building network systems. The i.Send supports

festing with both mobile phones and test receivers.

The broadcast signals can be customized with a wide variety of
channel and message parameters, enabling you to emulate your

specific network seffings.

The i.Send test transmitter is an integral

Key Benefits

Provides support for CW, GSM, and WCDMA protfocols covering all

appropriate bands

RF power oulput settable from =20dBm to +21 dBm in 1 dB steps

LED and software interface indicate transmit mode status

Uses common 100 Mbps Etheret and WiFi based host interface

Llow power consumption, light weight

Extremely small =3.70" (9.40cm) x 1.83" [4.65 cm) x 10.14"
(25.76cm)

4-Hour Rechargeable Battery Pack



Invex NxG™ i Walk™

In-Building Measurement Solution

Whether you are inside a building, driving through a tunnel or
roaming a shopping mall, accurately measuring signal quality
inside any structure is criical and challenging. Invex.NxG i.Walk
is an allin-one solution that enables you to design, test and opti-

mize your inbuilding distributed antenna system (DAS).

The i.Walk solution consists of the Invex.NxG™ in-building test
and measurement software on CD, hardware key, the i.Send por-
table transmitter, and i.Scan digital scanning receiver all housed

in a ruggged fransport case. A touch screen palmiop computer

The i.Walk In-Building solution includes the evolutionary new
i.Scan Intelligent Receiver for taking accurate high speed measure-
ments independent of network parameters. i.\Walk also supports
phones and mobile data cards for quality of service voice calls

and data throughput measurements.

predoaded with the Invex.NxG in-building client is available as
an option. Used together the system enables operators to collect,
measure, and record base sfation signal strength prior fo design-
ing the in-building network. The easy-o-use, on-screen interface
displays scanned in floor maps with overlaid measurement.
Walking through the interior, the user clicks a measurement point
on the map and i.Walk records the location coordinates and sig-

no| measurements.

Once the initial design is completed, operators are able fo fest
the distributed antenna system using the base station emulator. The
mobile transmitter enables the operator to emulate a wide variety
of base station broadcast signals that can be customized to spe-

cific channel and message parameters.

i.Walk supports the following technologies:
CDMA
WCDMA

GSM

i.Walk is an allin-one solution that enables you to
design, test and optimize your in-building distributed
antenna system (DAS).




InvexNxG i.Scan™
Test Drive Receiver

Wireless standards continue to evolve ever more rapidly. Today Each i.Scan portable unit features up fo two RF down converters
many nefwork measurement components such as drive fest receiv- that plug in fo the front of the receiver. As your network adopts
ers become outdated before operators have a chance fo realize new fransmission standards and adds bands you simply plug in a
a refurn on their investment. Andrew is working to change that new down converfer or just flash in the new software license.

with i.Scan, the industry’s first modular drive test receiver.
As future technologies emerge, additional down converters will

become available that are compatible with the new generations
Invex.NxG is a holistic approach to drivetesting that

gives operators peace of mind by offering an invest
ment that retains more longterm value.

of wireless standards.

The evolutionary new design
makes i.Scan befter in so many
new ways.

Speed: Each i.Scan can test up

to six different bands at scanning
speeds that are among the fastest in
the industry. So operators maximize
time in the field while minimizing

potential downtime.

Accuracy: An infernal calibration

check routine runs each time i.Scan

Standards Supported Frequencies Supported powers up, so shipping the unit fo
the factory for re-calibration is not
CDMA Downlink Uplink
necessary, unless the system indi-
700 MH
EVDO 700 Mz ‘ cates that it is operating out of spec.
850 MHz 850 MHz
GSM 000 MHa 1000 MHz i Ease of Use: No special drivers
1800 MH are required. i.Scan uses a con-
z
WEDMA ventional TOOBASE-T Ethemet port.
1900 MH
HSDPA ‘ The builtin hub provides fast, secure
2100 Mz connections with PCs, laptops,
E 450 MHz* handsets and more. Portable and
WIMAX* 2.5 GHz* light weight, it accepts nominal 12
3.5 GHz* VDC power with an optional AC

power supply.

*Scheduled for Future Release



Multiple Operational Modes for
Increased Productivity

The Invex.NxG i.Classic, i.Drive, and i.PC can each be deployed

in a variely of modes fo achieve specific objectives.

Network Optimization
Network Benchmarking
Network Infegrafion

Muaintenance and Troubleshooting.

All Invex.NxG solutions feature @ common engine that gathers
dafa in a consistent format but is easily translated based on your
need. All modes support festing across a range of technologies
including CDMA/ CDMA2000® 1X/ 1xEVDO, 15136, GSM/
GPRS/EDGE, UMTS WCDMA, HSUPA, HSDPA and iDEN™.
So you can maintain, measure and optimize your network perfor-

mance with one solution.

Optimization
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Using Invex.NxG to optimize the network, the operator sees the
network from the subscriber’s perspective. Using an actual sub-
scriber handset, software-controlled fest phone, or mobile data

card, the user can record and display detailed performance

such as:

Signal strength

Bit or frame error rate
Dropped calls

Failed originations
Data throughput rates

Layer-3 messages

When used as an optimization tool, Invex.NxG provides simulia-
neous voice and data testing on 2G and 3G to 3.9G networks,
all while recording subscriber equipment and network indepen-
dent measurements. The Optimization mode also enables the user
fo defect neighboring cell sites/sectors and measure sources of

internal and external interference.

The i.Classic, when used to opfimize a network can be used with
up fo two digital scanning receivers and allows the simultaneous

use of multiple handsefs, scanners, and mobile data cards.

Benchmark Mode
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When used fo benchmark a home network against a competing
network, Invex.NxG* can quickly compare network performance
by collecting and displaying key performance indicators from mul-

fiple mobile data cards, handsets, and scanners.

The Benchmark mode enables simultaneous voice and data tesfing
for multiple technologies while independent TCP/IP stacks allow
for accurate measurement of forward and reverse throughput for

each 3G to 3.9G device.

The "user experience” or Perceptual analysis is carried out using
Mean Opinion Scoring (MOS) that enables users to benchmark
voice quality from their own network or competitive networks.
Perceptual analysis utilizes PESQ 862.1 or Squad LQ, reakime
MQOS scoring algorithms, fo ensure accurate voice quality results.
With the ability to accommodate up fo 16 devices per chassis,

comprehensive benchmarking takes less time and money.

* MOS is only available with the i.Classic.



Engineered and Supported by the Industry
leader in Wireless Network Test and
Measurement

Behind every Invex.NxG test and measurement solution is one of
the industry’s best support networks. The Andrew Measurement
Support team features veteran technical experts who understand
the urgency and importance of responsive service. Whether you
are trying to resolve a hardware or software problem with the
equipment, or simply have an operational question, the measure-

ment support feam stands ready fo assist you.

Technical support is available worldwide via telephone or ondine
help. Every support call received is meficulously logged into a per-
manent database and assigned an incident ID for future reference.
You can also request a Measurement Support Extranet Report that
details issues, dates, requests and resolutions. Or you can down-

load your Exiranet Report onrline.

A division of CommScope, Inc.,
Andrew is one of the largest integrated
providers of wireless infrastructure
products and services in the world.
Building on nearly three quarters of

a century of knowledge, service and
commitment, Andrew’s global presence
and product breadth meets the needs
of wireless operators...wherever they

operate.

“PANDREW.

A CommScope Company
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www.andrew.com
Visit our Web site or contact your local Andrew representative for more information.
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