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Site Master-

Transmission Line and Antenna Analyzer
5 MHz - 20 GHz

Improve Quality and Reduce Maintenance Expense
With Frequency Domain Reflectomelry and Spectrum Analysis
Llnﬂl%ng
World "/
T’



PREVENTIVE MAINTENANCE SAVES MAINTENANCE EXPENSE

Anritsu’s Site Master cable and
antenna analyzer performs return
loss/SWR and fault identification in
Cellular, PCS/DCS, paging, WLAN/
WPBX and other communication
system applications. Designed to
withstand the rigors of field use, Site
Master provides easy-to-use, accurate,
repeatable performance in lightweight,
battery-operated units covering the

5 MHz to 20 GHz range.

Used widely in installation, deployment
and periodic maintenance of cellular
communication sites, Site Master is
the preferred choice of many network
operators.

Easy-to-Use

Site Master’s menu driven interface
requires little training and simplifies the
field engineers and technicians task of
site-to-site deployment and mainte-
nance by identifying, recording and
solving problems without sacrificing
measurement accuracy. Users are
able to store ten test setups and up to
200 measurement traces in nonvolatile
memory. A notebook computer can be
used with the RS-232 interface for
automated control and data collection
in the field.
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Reporting software for PC use is
Windows 95/98, NT workstation
compatible and supports long alpha-
numeric file names for descriptive data
labeling. The software can store an
unlimited number of data traces for
comparison to historical performance.
Data traces can be easily and quickly
downloaded from the Site Master to
a PC database with a single menu
selection or a printer via an RS-232
serial cable for analysis.
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Site Master Software Tools provides a data base to compare maintenance interval performance to site
commissioning data. The Distance-To-Fault display pinpoints problem areas before they degenerate into
Jailures. In the graph above, a loosened connector changes the return loss characteristic from 38 dB to
33 dB (< 0.05 SWR increase). It meets SWR specifications, but is indicative of a probable loose weather
seal which will eventually allow water intrusion.
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Accurate, Repeatable
Measurements

Utilizing vector error correction, Site
Master delivers accurate, reliable and
repeatable return loss/SWR and fault
location measurements. Site Master’s
high immunity to interference allows
users to conduct measurements of an
active site without the loss of accuracy.

Rugged and Reliable

Designed specifically for field environ-
ments, Site Master withstands harsh
environments and rough handling.
Built-in energy conservation combined
with a rechargeable battery pack
allows users to extend battery life
beyond an eight hour work day. Site
Master can also be operated from a
12.5 Vdc source such as an AC-DC
adapter or automotive cigarette lighter
adapter, which also simultaneously
charges the battery.



Cost Savings and
Quality Improvement

Wireless market competition requires
operators to reduce per site mainte-
nance expense. Site Master’s
Frequency Domain Reflectometry
(FDR) techniques break away from
the traditional fix-after-failure mainte-
nance process by finding small, hard
to identify problems before major
failures occur.

Site Master’s approach to preventive
maintenance pays for itself quickly.

A poorly installed weather seal will
corrode connectors and, if undetected,
will eventually damage expensive
coaxial cable. Only Site Master has
the sensitivity to identify the connector
problem before the cable is damaged.
Distance-To-Fault provides the
clearest indication of trouble areas
(screen display on page 2).

Where antenna system performance
remains stable, Site Master’s excellent
repeatability shows a nearly identical
Distance-To-Fault (DTF) display.
Climbing to the antenna becomes
unnecessary; Site Master verifies
antenna characteristics from

ground level.

Weather degrades antenna systems.

AND IMPROVES QUALITY.

FDR Technique

Frequency Domain Reflectometry,
(FDR), and Time Domain
Reflectometry, (TDR), have similar
acronyms, and both techniques are
used to test transmission lines.

But, that’'s where the similarities end.
TDRs are not sensitive to RF
problems: the stimulus is a DC pulse,
not RF. Thus, TDRs are primarily used
after antenna system failures — a Fix-
After-Failure maintenance philosophy.

The Failure Prevention approach
inherent to FDR techniques saves the
expense of trouble shooting time and
cable replacement. FDR techniques
enhance quality because the system
isn’t allowed to degrade into a failure.
Deficient connectors, lightning
arrestors, cables, jumpers, or
antennas are replaced before call
quality is compromised.

Regular maint

e using Frequency

Domain Reflectometry dramatically
improves harsh weather survival.

TDRs are unable to evaluate antenna
quality. Since FDR technique uses an
RF sweep, antennas are tested at their
correct operating frequency. Site
Master sweeps the antenna accurately
with Distance-To-Fault, by compensat-
ing for the RF insertion losses in the
cable. Thus, tower climbing is rarely
necessary.

Site Master’s sweep signal can pass
through quarter-wave lightning
arrestors — providing an accurate
display of the subsequent transmission
line’s characteristics. DC pulses from a
TDR can'’t “see” beyond band limiting
devices such as filters, quarter-wave
lightning arrestors, or duplexers.




LABORATORY PERFORMANCE IN A HANDHELD RF ANALYZER

Return Loss and SWR

Site Master’s RF sweep display plots
either SWR or Return Loss versus
frequency. This display is used to
ensure conformance to engineering

Distance-To-Fault

The Distance-To-Fault system is built
into all the Site Master Models as a

standard feature. Return loss (SWR)
measurement data is processed with

specifications. Measurement easily
toggles between SWR or return loss Transform. The resulting data
using the standard conversion formula. indicates return loss (SWR) versus

VSWR — 1 ) distance.
VSWR +1

a specialized Fast Fourier

Return Loss = — 20 log (

The algorithm mathematics are
identical to the “time domain”
software in vector network analyzers.
However, the operational controls and
menus are simplified specifically for
transmission line and antenna tests.
A single softkey selection on the
main menu activates the DTF mode.

Distance-To-Fault pinpoints the location and
reflection amplitude of transmission line
components.

Cable Loss

The insertion loss performance of
installed cables can be verified
without access to the opposite end.
This single ended measurement
requires only that the opposite end of
the cable be open or short circuited.

The quality of calibration components
can be spot checked on-site by
comparing two precision loads in this
frequency domain display. (Handy if
someone drops a component acciden-
tally). After calibrating with the open,
short and the 42 dB precision load,
connect another precision load. The
return loss (SWR) trace should be
better than 42 dB (1.016).

Cable loss can be checked without
disconnecting the antenna or
climbing the tower. The out of band
characteristic of most antennas is
approximately an open circuit.
Simply calibrate Site Master below
the antenna’s frequency range and
connect to the transmis-
sion line input. The
cable loss measure-
ment is valid for
comparison

Verify cable insertion loss from ground level.

RF Wattmeter
Power Monitor

The optional RF Wattmeter features
precision, high return loss (low SWR)
detectors. This excellent impedance
match drastically reduces the
largest component of
power measurement error,
mismatch uncertainty.
Display formats include
absolute power (dBm or
Watts) and relative power
(dBr or %). Built-in Auto-
Averaging automatically
reduces the effects of noise.
Zeroing control allows
optimum measurement
accuracy at low power levels.

measurements when tests are made
at the same input connection. If the
antenna or other line component is
disconnected, always duplicate these
disconnections to ensure comparable
results.

Single detector range exceeds
=50 to +20 dBm. The standard
detector frequency range of

5 to 3,000 MHz can be
extended to 20 GHz.



>90 dB DYNAMIC RANGE IN A TWO-PORT RF ANALYZER

New, higher performance antenna
systems obsolete traditional installa-
tion and maintenance procedures.
Performance enhancing design trends
such as high sector-to-sector isolation,
tower mounted amplifiers and
duplexed antennas add new
complexities to installation test.

Two-port Site Master models simplify
performance verification techniques.
The S200 series includes a second
test port for isolation, gain

and insertion loss measurements.

Isolation

Improving isolation between antenna
sectors can reduce cell-to-cell RF
interference and improve system
capacity. Site Master’s high dynamic
range ensures that antenna isolation
is accurately measured - including the
extremely high, >90 dB, isolation

ranges required at RF-RF repeater sites.

High interference immunity reduces
the effects of ambient RF signals.
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Accurately measure antenna isolation with
Site Master’s high dynamic range.

Measuring antenna isolation during
periodic maintenance intervals
conveniently verifies antenna position
after harsh weather. If the antenna has
been moved from the installed
mounting angle, the change in side
lobe and back lobe coupling
magnitudes between the antennas
causes a clear performance change.

Tx-Rx isolation of duplexers and
filters is easily tested with Site
Master’s >90 dB dynamic range.
Filters are easily aligned and verified
to manufacturer’s specifications.

Site Master automatically applies
averaging when measuring low signal
levels such as during Tx-Rx isolation
tests or during antenna isolation path
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Amplifier Gain Test Measurement.

Most TMAs omit Tx-to-Rx bypass
switching due to Tx-Rx isolation
requirements.

TMA, consists of duplexers and LNAs
(low noise amplifiers), improves
receive side signal strength and reduces
the number of antennas. The duplexer
separates Tx and Rx signals from a
single antenna feed and minimizes
unwanted interference into the LNA.
The LNA boosts signal-to-noise ratio
by adding gain to reduce system noise
figure. Performance improvement is
maximized when the LNA is physically
close to the antenna. Thus, mounting
is usually at the top of the tower.

The system is easily tested during
installation - when someone is at the
top of the tower to interchange cable
connections. Once the weather seals
are in place, test signals must be
coupled into the antenna. Site Master
is designed to perform both installation
and maintenance tests from

calibration, which can include 60 to ground level.
80 dB of insertion loss between
sectorized antennas.
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The S251A/S251B, with e / /TEST
output power selectable at AT LNA ANTENNAY, &
+6 dBm or —30 dBm and |

optional built-in Bias Tee,

provides two-port insertion gain
measurement of Tower Mounted
Amplifiers (TMA) without the need of
an external supply through the PDU
(Power Distribution Unit) and an
external attenuator. Thus, simplifying
the technicians task of amplifier verifi-
cation.

Site Master’s bigh dynamic range enables LNA
measurements at ground level.

Site Masters’ industry leading high
RF interference immunity allows test
signal injection between antennas
with a minimum of interference
induced distortion.

SIGNAL



EXTEND FREQUENCY MEASUREMENT WITH MICROWAVE

SITE MASTER

Accurate and Repeatable

The Site Master S800 series, is the
most accurate and convenient tool
available for field installation, verifica-
tion, troubleshooting and repair of
microwave systems. Difficult test
specifications are easy to verify. The
S800 series improves quality and
reduces maintenance expenses by
providing vector corrected calibration
and a convenient user interface. These
new microwave Site Master models
test waveguide and coaxial cables
more conveniently than laboratory-
sized scalar analyzers or microwave
test sets.

Vector Error Correction

Vector error correction within the
S800 series improves the quality
and convenience of measurements
compared to traditional scalar
techniques. Accuracy and repeatability
account for errors such as test port
match and source match errors.
Vector correction allows the test port
to achieve the highest commercial
directivity to 50 dB (frequency range
dependent) using relatively small
calibration components.

Waveguide Calibration

The test port interface to the
waveguide under test is a small
coaxial-to-waveguide adapter rather
than a bulky precision coupler.

REFERENCE PLANE

The calibration components include
two offset shorts, 1/8 and 3/8
wavelength, and a precision load.

The two offset shorts eliminates the
reference error suffered by scalar
systems when only a single waveguide
short is used to determine the 0.0 dB
reflection reference level.

Site Master’s innovative flange
design mates to square, rectangular
or circular flanges. For a given
waveguide size, only one calibration
set is required.

Site Master’s waveguide calibration
components are built with precision
alignment pins which mate to the
companion coaxial to waveguide
adapters. Proper alignment of
waveguide is fast and convenient.

Waveguide Dispersion

Vector error correction also improves
the quality of Distance-To-Fault data.
Not only is the reflection magnitude
more accurate, but also the waveguide
dispersion correction for fault distance
(different frequencies propagate at
different speeds) is more accurate and
repeatable. The post-vector corrected
data accounts for the non-dispersive
length of coaxial cable preceding the
input of the waveguide under test.
Scalar based systems suffer reflection
magnitude errors (a failure looks better
than actual) and length inaccuracies in
proportion to the relative lengths of the
coaxial input cable and waveguide
under test.

CALIBRATION COMPONENTS
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Vector Correction Avoids Bulky Waveguide Coupler

Calibration components mate directly to a variety
of commercial and standard military flanges -
eliminating the necessity of bulky, precision
waveguide couplers. A few examples of waveguide
adapters are 35UA187N, 35UM40N, and 35UM58.




SITE MASTER WITH SPECTRUM ANALYSIS CAPABILITY

Site Master Models S114B, and S332B add spectrum
analysis capability to the standard cable and antenna
analyzer.

Now technicians and field engineers can identify and
solve RF system problems like coverage, interference,
antenna alignment, in-band interference from unwanted
sources, and other path related signal problems.

Signal Mapping

Ideal for site surveys and other signal mapping applications,
the Site Master Models S114B, and S332B can optimize
placement of antennas and access points in a WLAN

or WPBX network. Identification of potential in-band
interference as well as transmitted signal quality can be
easily performed as the installer moves about the
installation site.

Field and Maintenance

Ideal for field maintenance, the Site Master S114B, S332B
simplifies the task of going site-to-site identifying, recording
and solving problems. Moreover, these tasks can

be completed in a fraction of the time required to haul
bench-top or “portable” equipment to the field.

Precision calibration, synthesizer-based design and built-in
measurement functions allow for easy verification of system
compliance. User-frequency menu functions, high sensitivity,
and excellent repeatability pinpoint the smallest RF signal
levels. Harmonics, Occupied Bandwidth, and potential
interference can be measured before small problems

grow into big, costly, time-consuming headaches and
unwanted site down time.

RF Interference

Identifying the RF Interference problems can be very
difficult. Site Master’s low noise floor (greater than
—90 dBm) make small signals easily detectable.







