








Interference Analysis — Critical to Wireless

Networks

The LMR Master interference analyzer
option provides technicians and field
engineers the ability to identify and
locate interfering signals that affect
quality of service. The LMR Master,
with built-in preamplifier, can measure

signals down to —135 dBm.
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Interference Analyzer (Option 0025)

Spectrogram

The LMR Master Spectrogram is a three dimensional display of
frequency, power and time of the spectrum activity to identify
intermittent interference and track signal levels over time.

The LMR Master can store up to three days worth of measurements.

RSSI

RSSI measurement is useful to observe the signal strength of a single

frequency over time. The data can be collected for up to seven days.

Locating an Interfering Signal

Connect a directional antenna to the LMR Master and locate the
interfering source by measuring the strength of the interfering signal.
Signal strength is indicated as an audible beep.
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LMR Master Makes High Accuracy Power
Measurements

— s Power Meter (Standard)

Center
Power Meter

The power meter frequency range of 3 MHz to 1.6 GHz performs accurate
Span transmitter power measurements reducing coverage holes and interference.
The measured power is the channel based power and the span can be set
from 3 MHz to 1.6 GHz. The power can be displayed in dBm or Watts.

An external detector is not required for this measurement.
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Relative:Off Offset:Off
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High Accuracy Power Meter o

(Option 0019) =
Anritsu’s PSN50 sensor makes high accuracy e
power measurements from 50 MHz to 6 GHz.

The sensor provides true RMS measurements —
from —30 to +20 dBm, enabling users to make —--—-—_::‘
/7 - -

i
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accurate measurements for CW and digitally modulated H“‘-.‘__
signals such as CDMA/EV-DO, GSM/EDGE, and WCDMA/HSDPA. [ "\"\
The sensor is equipped with an RS-232 interface for fast and easy

connection to the LMR Master. Power is displayed in both dBm and Watts.
Upper and lower limits can be set for Pass/Fail measurements.
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Power Monitor (Option 0005)

The optional Power Monitor features precision, high return loss (low SWR) detectors which can go up to 50 GHz.

This excellent impedance match significantly 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 while zeroing control allows optimum measurement accuracy at low power levels.

Bias Tee (Option 0010)

The optional bias tee is integrated into the LMR Master and is designed for applications where both DC and RF signals must
be applied to a device under test, such as a tower mounted amplifier (TMA).
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Master Software Tools"

Master Software Tools provides the user with comprehensive
data management and post processing tools which augment L LT
the capabilities of the LMR Master. This software provides _
a simple and easy way to manage, archive, analyze, print
measurement reports, customize your cable list, antenna list,
signal standards list and keep your LMR Master up to date
with the latest instrument firmware.

ERRRNRRERRNRENEE

In addition, Master Software Tools can log RSSI or BER =
measurements and GPS location/time into PC. The user can -
easily transfer the comma delimited file into their mapping
software. For the most current version of Master Software
Tools, please visit www.us.anritsu.com.

. ™ Figure 1, DTF trace transferred to MST
With Master Software Tools

(Windows® 2000/XP compatible) you can:

* Download and archive all measurements stored in the LMR Master’s internal memory
with a single menu selection.

* Build historical records with an unlimited number of traces in one document

* Intelligent Trace Renaming features allow you to rename hundreds of traces in minutes
instead of hours.

* Edit and create custom signal standards and cable lists
* Create custom reports
* View Spectrogram displays in 3D

* Copy markers and limit lines from one trace to all the traces in a specific folder with
easy to use group edit functions.

* Use the Product Update feature to make sure you always use the latest instrument firmware.
* Coordinate cell site locations using Microsoft® MapPoint® and GPS location mapping.
* Export plot data as text files for use in spreadsheets or graphic files (JPG format).
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.Figure 2, Update file names with the Trace Rename utility Figure 3, View Spectrogram displays in 3D 11



Specifications

Cable and Antenna Analyzer
Frequency Range: 25 MHz to 1.6 GHz
Frequency Accuracy: +50 ppm @ +25 °C
Frequency Resolution: 1 kHz (CW On)
100 kHz (CW Off)
Output Power: < 0 dBm (~10 dBm nominal)
Immunity to Interfering Signals: On-channel +17 dBm
On-frequency -5 dBm
Measurement Speed: <2.5 msec / data point (CW ON)
Number of Data Points: 130, 259, 517
Return Loss: Range: 0.00 to 60.00 dB
Resolution: 0.01 dB
VSWR: Range: 1.00 to 65.00
Resolution: 0.01
Cable Loss: Range: 0.00 to 30.00 dB
Resolution: 0.01 dB
Measurement Accuracy: >42 dB corrected directivity after calibration
Distance-To-Fault:
Vertical Range: Return Loss: 0.00 to 60.00 dB
VSWR: 1.00 to 65.00
Horizontal Range: 0 to (# of data pts 1) x
Resolution to a maximum of 1497 m (4912 ft), # of data pts = 130, 259 or 517
Horizontal Resolution
(Rectangular windowing): Resolution (meter) = (1.5 x 10°) x (V,)/DF
Where V; is the cable’s relative propagation
velocity and where DF is the stop frequency minus the
start frequency (in Hz)

Spectrum Analyzer
Frequency:

Frequency Range: 100 kHz to 1.6 GHz (tuneable to 9 kHz)

Frequency Reference (Internal Timebase):

Aging: 1 ppm/yr
Accuracy: £2 ppm
Frequency Span: 10 Hz to 1.59 GHz in 1, 2, 5 step selections in auto mode, plus zero span
Sweep Time: <1.3 sec full span; <50 psec to 20 sec zero span
Resolution Bandwidth (-3 dB): 100 Hz to 1 MHz in 1-3 sequence +5% Accuracy
Video Bandwidth (-3 dB): 3 Hz to 1 MHz in 1-3 sequence
SSB Phase Noise (1 GHz) @ 30 kHz Offset: <-75 dBc/Hz
Spurious Responses Input Related: <—45 dBc
Spurious Residual Responses: <-90 dBm, =10 MHz
<-80 dBm, <10 MHz
(10 kHz RBW, pre-amp on)
Amplitude:
Total Level Accuracy: £1 dB typical (1.5 dB max), =10 MHz to 1.6 GHz
+2 dB typical <10 MHz for input signal levels -60 dBm,
excluding input VSWR mismatch
Measurement Range: +20 dBm to —135 dBm
Input Attenuator Range: 0 to 51 dB, selected manually or automatically coupled to
the reference level. Resolution in 1 dB steps.

Displayed Average Noise Level:

<-135 dBm, =10 MHz (preamp on)

=<-115 dBm, <10 MHz (preamp on) for input terminated,

0 dB attenuation, RMS detection, 100 Hz RBW
Dynamic Range: >65 dB, typical
Display Range: 1 to 15 dB/division, in 1 dB steps, 10 divisions displayed
Scale Units: dBm, dBV, dBmV, dBuV, V, W
RF Input VSWR: (with =20 dB atten.) 1.5:1 typical, (10 MHz to 1.6 GHz)

AM/FM Demodulator
Standard Speaker and Headphone Jack

Power Meter
Frequency Range: 4.5 MHz to 1.6 GHz
Display Range: 80 dBm to +80 dBm
Measurement Range: 80 dBm to +20 dBm (+80 dBm with external attenuator)
Offset Range: 0 to +60 dB
Accuracy**: 1 dB typical (+1.5 dB max), =10 MHz to 1.6 GHz
+2 dB typical <10 MHz
VSWR: 1.5:1 typical (Pin>-30 dBm, >10 MHz to 1.6 GHz)
Maximum Power: +20 dBm (0.1W) without external attenuator

**(Excludes Input VSWR)
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Power Monitor (Option 0005)

Display Range: -80 to +80 dBm (10 pW to 100 kW)

Measurement Range: -50 to +16 dBm (10 nW to 40 nW)

Offset Range: 0 to +60 dB

Resolution: 0.1 dB, 0.1 xW

Measurement Accuracy: 1 dB maximum for >-40 dBm and <18 GHz

Bias Tee (Option 0010)

Voltage: +12 to +24V

Max Power: 6 W (steady state)

Max Current: 6/Voltage (steady state)

High Accuracy Power Meter PSN50 (Option 0019)
Sensor:
Measurement Range: =30 to +20 dBm
Frequency Range: 50 MHz to 6 GHz
Input Connector: Type N, male, 50 Q
Max Input Without Damage: +33 dBm, +25 VDC
Input Return Loss: 50 MHz to 2 GHz: 226 dB
2 GHz to 6 GHz: 220 dB
Accuracy:
Total RSS Measurement Uncertainty (0 to 50 °C): £0.16 dB*
Noise: 20 nW max
Zero Set: 20 nW
Zero Drift: 10 nW max**
Sensor Linearity: +0.13 dB max
Instrumentation Accuracy: 0.00 dB
Sensor Cal Factor Uncertainty: +0.06 dB
Temperature Compensation: +0.06 dB max
Continuous Digital Modulation Uncertainty: +0.06 dB (+17 to +20 dBm)
System:
Measurement Resolution: 0.01 dB
Offset Range: +60 dB
Power Requirements:
Supply Voltage: 8 to 18 Vdc
Supply Current: <100 mA
* Excludes mismatch errors.
Excludes noise, zero set, zero drift for levels <20 dBm.

Excludes digital modulation uncertainty between +17 and +20 dBm.
** After 30 min warm-up

Transmission Measurement (Option 0021)
RF Source:
Frequency Range: 25 MHz to 1.6 GHz
Frequency Resolution: 10 Hz
Output Power Level: =10 dBm typical
Dynamic Range: 80 dB
Output Impedance: 50 Q

Interference Analyzer (Option 0025)
Identify Interference type

Audible tone - Strength of the Interferer
RSS!

Spectrogram

Channel Scanner (Option 0027)

Frequency Range: 100 kHz to 1.6 GHz

Frequency Accuracy: +10 Hz + Time base error, 99% Confidence level
Measurement Range: +20 dBm to —110 dBm

Channel Power: +1 dB typical (+1.5 dB max)

Adjacent Channel Power Accuracy: +0.75 dBc
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Specifications (Continued)

GPS (Option 0031)

GPS Location Indicator

Latitude, Longitude and Altitude on Display
Latitude, Longitude and Altitude with trace storage

P25 Tx Signal Analyzer (Option 0520)
Modulation: C4FM

Received Power

Frequency Error

Symbol Deviation Error

NAC

BER (1011 Hz pattern)

EVM

Graphs: Constellation, Histogram

P25 Talk-Out Coverage Measurements (Option 0522)
Received power or BER (1011 test pattern), along with GPS location and time

iDEN Signal Analyzer (Option 0068)

Modulation Type: 16 QAM

Frequency Error: £0.05 ppm+time, Base Error: 99% confidence level
Channel Power: 1.5 dB

BTESSCO

General
Language Support: English
Internal Trace Memory: Up to 300 traces
Setup Configurations:
S412D: 15 to 40 setups (VNA-10, SPA/TM-5, Power Meter-5, High Accuracy Power Meter-5,
|A-5, Channel Scanner-5, P25-5)
Display: TFT Color display, viewable in sunlight
Inputs and Outputs Ports:
RF Out: Type N, female, 50 Q
Maximum Input without Damage: +20 dBm, +50 VDC
RF In: Type N, female, 50 Q
Maximum Input without Damage: +43 dBm (Peak), +50 VDC
Ext. Trig In: BNC, female (5V TTL)
Ext. Freq Ref In (2 to 20 MHz): Shared BNC, female, 50 Q, (-15 dBm to +10 dBm)
GPS Antenna: reverse BNC
Serial Interface: RS-232 9 pin D-sub, three wire serial
Electromagnetic Compatibility: Meets European Community requirements for CE marking
Safety: Conforms to EN 61010-1 for Class 1 portable equipment
Temperature:
Operating: =10 °C to 55 °C, humidity 85% or less
Non-operating: =51 °C to +71 °C (Recommend the battery be stored separately
between 0 °C and +40 °C for any prolonged non-operating storage period.)
Power Supply:
External DC Input: +12.5 to +15 VDC, 1500mA
Internal: NiMH battery: 10.8 volts, 1800 mA maximum
Dimensions:
Size (w x h x d): 254 mm x 178 mm x 61 mm (10.0 in x 7.0 in x 2.4 in)
Weight: <2.28 kg (<5 Ibs) includes battery
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