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/l n ri tSU Advancing beyond

Site Master™

Handheld Cable and Antenna Analyzer, Spectrum Analyzer
and Vector Network Analyzer

Cable and Antenna Analyzer 5 kHz to 4 GHz or 6 GHz
Vector Network Analyzer Option 5 kHz to 4 GHz or 6 GHz
Cable and Antenna Analyzer 5 kHz to 4 GHz or 6 GHz
Spectrum Analyzer 9 kHz to 4 GHz or 6 GHz

Vector Network Analyzer Option 5 kHz to 4 GHz or 6 GHz
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New Anritsu ite aser“

Site Master MS2085A/MS2089A

The performance you need with the measurements you demand in a field portable
cable and antenna analyzer, spectrum analyzer, and vector network analyzer
combo from the company you know and trust

Tested

Precise measurements of cable and antenna return loss
with built in fault location to facilitate the commissioning
and maintenance of broadcast, LMR, and cellular radio
transmission networks.

Trusted

Anritsu launched the first Site Master in 1995, the world's
first instrument designed specifically for field testing of
cables and antennas and through continuous development

of the instrument continues to be recognized as the gold
standard by field engineers worldwide.

0%e Supported
‘ Delivery of certified training courses for field technicians

a plus access to expert and experienced application

engineers to support you from first measurements
through troubleshooting complex maintenance issues.

Q
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Anritsu Site Master is Field Proven in the Most Extreme Environments

Overview

In 1995, Anritsu launched the world's first field portable cable and antenna analyzer in response to the explosion in
installations of base stations to support the global mobile phone industry. The Site Master quickly established itself
as the essential instrument for field engineers building cellular networks. Since that first model launch, Anritsu has
continuously enhanced and developed the Site Master to meet the requirements of a wide range of cellular, LMR,
broadcast, and defense transmitter systems.

Today, Anritsu introduces the latest version of the Site Master, building on over 30 years experience in the market.
The Site Master MS2089A has the accuracy, reliability and functionality you expect from Anritsu with new features
including ReadyCal and faster sweeps to enhance your productivity in the field.

RF cable runs continue to be an integral part of radio communication base stations, from long runs on broadcast
transmitter towers to short jumper cables on cellular base stations. With the large-scale deployment of Distributed
Antennas Systems (DAS) in areas of high user density, the scale of RF cable installations continue to expand. Their
exposure to weather and hostile environments mean cable runs represent the greatest single point of failure or
system degradation in modern radio networks.

Whether performing a new site installation or maintaining an established site, the Site Master MS2089A provides
the ultimate instrument for validating or fault finding RF cable and antenna installations.

REPORT GENERATOR - PREVIEW.

Anritsu :;;:wmi«muununnnu Ainritsu

Report Generator Preview Fast Sweeps InstaCal ICN51A Designed for Rugged
Field Use
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The RF Performance of the Site Master MS2089A Makes it Ideal for General Purpose Lab Applications

Designed for the Field

Transmitter towers are often located in remote locations where radio communications form a critical part of

the communities infrastructure. Maintaining and repairing faulty sites demands reliable test instruments.

The Anritsu Site Master MS2089A has a hard won reputation for reliability and robustness even in the toughest
of environments. All Site Masters are factory proven in extreme temperatures and demanding drop and vibration
trials. We design the instruments so you can be confident of getting the job done, however extreme the location.

Weighing less than 4 kg, the Site Master MS2089A is small, compact, and easy to carry. An optional shoulder
harness attaches to the supplied soft case to ease long-term use outdoors, especially with over nine hours of
continuous operation with the extended battery pack. An environmental rating of IP52 in the soft case
protects the instrument from dust and water, ensuring it is always ready to make the measurements you
need in the location you need them.

At Home in the Lab

For use on the bench, the hard case with rubberized easy grip bumpers and integrated kickstand make
the Site Master MS2089A the ideal instrument for general purpose lab measurements where portability
and space are at a premium.

Multifunctional Instrument

The Site Master MS2089A is a spectrum and cable and antenna
analyzer that integrates RF field technician’s most commonly used
instruments into a single package. That means less for you to carry
and a single user interface to learn, making your time in the field
more productive The applications available are:

+ Spectrum Analyzer *+ Vector Network Analyzer

* Real-Time Spectrum Analyzer (RTSA) « Vector Voltmeter

+ Interference Analyzer « Return Loss

*  AM/FM Modulation Measurements + Distance-to-Fault

« LTE FDD/TDD Analyzer * TDR (Ohm/Linear)

* 5GNR FR1 Analyzer * 2-Port Transmission Measurement 7 T — :

* Coverage Mapping * 1-Port Phase Site Master MS2089A with Power Sensor, and
« Channel Scanner + (able Loss Handheld InterferenceHunter" MA2700A

+ WCDMA FDD Analyzer + True Power Meter

+ Cable and Antenna Analyzer
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The Site Master MS2089A Delivers over Three Hours of Field Use with Built in Battery

Fully Featured Spectrum Analyzer

From HF military radio through 100 MHz broadcast FM, Land Mobile Radio at 400 MHz, and LTE and 5G cellular
radio, the RF spectrum is becoming increasingly crowded. A spectrum analyzer is the primary instrument for
field engineers to monitor, maintain, and optimize the performance of RF communications systems.

The Site Master MS2089A is designed with the requirements of RF field engineers in mind. Building on 30 years
of experience developing handheld spectrum analyzers, the Site Master MS2089A brings together all of our
knowledge into a portable and rugged instrument with a familiar multi-touch interface. The typical DANL with

a built in preamplifier of <-165 dBm, coupled with a TOI of +14 dBm and typical level accuracy of £0.5 dB enable
the full range of signals to be captured and displayed with confidence.

CHANNEL POWER FREQ SPAN

REF LEVEL
-50dBm

AMPLITUDE

SCALE/ DIV
5dB

REF LEVEL OFFSET
0dB

FREQ OFFSET
OHz

MEASUREMENT VALUE PASS / FAIL
TOTAL CH POWER -55.64 dBm.
TOTAL PSD. -125.64 dBm/Hz

5G HOME LTE HOME 1 LTE HOME 2 " RTSA 800 MHZ + sHoRrTCUT

Measuring the Channel Power of an LTE Carrier between Adjacent Carriers

Common measurements are simplified with quick setups provided for Channel Power, Occupied Bandwidth, THD,
and Adjacent Channel Power.
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Site Master MS2089A

/INitsu

Site Master MS2089A

Spectrum Analyzer Overview

Feature | Comment

Spectrum Analysis from . —
9 kHz to 4 GHz or 6 GHz For coverage of common commercial RF communications bands

Spectrogram To capture and record intermittent and drifting signals

RTSA For real-time spectrum analysis with 2.5 ps POI

AM/FM Modulation Measurements AM/FM modulation quality, audio output, audio spectrum and audio oscilloscope
Channel Scanner Measures the power of multiple transmitted signals

Includes channel power, occupied bandwidth, adjacent channel power, THD,

Smart Measurements spectral emissions, C/I, and field strength measurements

Spectrum Record and Playback To record traces and play back at slow speed to track all spectrum activity
USB Power Sensor Support For precision power measurements of transmitters

Cable and Antenna Analyzer For RF cable and antenna testing at transmitter sites

Zero Span For pulse measurements

Quasi-Peak Detector For CISPR compliant interference measurements

Interference Hunting With directional antenna and eCompass handle

Cellular Measurements 5GNR FR1, WCDMA and LTE FDD/TDD transmitter measurement suites
10.1-Inch, Multi-Touch Display Provides quick and easy configuration and results presentation

GNSS GPS, Galileo, GLONASS, BeiDou

Integrated PDF/HTML report generator for trace files, photographs
and screen images

Tracking Generator Sweep, Offset Sweep, CW

Report Generation

Key Specifications

Performance

Sweep Speed 32 GHz/s, 45 GHz/s with Option 102

Phase Noise -97 dBc/Hz @ 1 GHz freq and 100 kHz offset (typical)
DANL <-167 dBm (with preamp On, typical)

Residual Spurious <-120 dBm, preamp On

Maximum Input Signal +30 dBm

Damage Level 5 Watts

Frequency Accuracy Aging: £1.0 x 10-® per year accuracy: +2.8 x 1077 (-10 °C +55 °C) plus aging
Amplitude Accuracy +1 dB (£0.5 dB typical)

Resolution Bandwidth in Sweep Mode | 1 Hz to 5 MHz

Resolution Bandwidth in Zero Span 1 Hz to 20 MHz with Option 102

RTSA Bandwidth 20 MHz standard, 40 MHz with Option 102
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Site Master MS2089A

Spectrum Analyzer Measurements

16:13
00 SEP000D|

||, ZEROSPAN FREQ SPAN
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SETUP
PRESET
FILE

~+ SHORTCUT

Use Zero Span to View Radar Pulses and TDD Transmitters

Analyze pulsed or TDD signals in real time using up to 40 MHz zero span analysis bandwidth with 20 MHz RBW.
Coupled with a 60 ns minimum sweep time Site Master MS2089A allows viewing of pulses as narrow as 50 ns.
This enables analysis of all common pulsed radar and TDD communications systems.

o o=
00 SEP 0000
r
FREQ SPAN

REF LEVEL .
-50dBm AMPLITUDE
SCALE/ DIV BANDWIDTH
5dB

TRACE
REF LEVEL OFFSET
0dB

SWEEP.

FREQ OFFSET

T RMax Avg  Act MODE FUNCTION X
Normal None. 762.886191 MHz -65.92 d8Bm
Normal None 783.690189 MHz <
Normal None 795550213 MHz
Normal None 804864135 MHz
Normal None 815.897217 MHz

5G HOME LTE HOME 1 ‘ LTE HOME 2 ‘ ["| RTSA800 MHZ ‘ ~+ sHorTcUT

Multi-Trace, Multi-Marker Features

Display up to six traces simultaneously with different detectors and averaging applied to each. Up to 12 markers
are provided to highlight signals of interest and monitor how they vary over time, relative to themselves and other
signals. Alerts for new interfering or lost signals are generated automatically with limit save on event functionality
to optimize long-term monitoring of the spectrum.
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Site Master MS2089A

Real-Time Spectrum Analyzer (RTSA) (Option 199)

The Site Master MS2089A features an optional RTSA with up to 40 MHz analysis bandwidth. Ideal for capturing
short duration and digitally modulated signals that can be hard to identify in standard spectrum analyzer mode,
the RTSA enhances the interference hunting capability of the Site Master MS2089A.

With a capture rate of 527,000 FFT/s, signals down to 2.5 us are displayed at full amplitude and down to 9 ns with
reduced level accuracy. A spectrum density display uses color to maintain and present users with greater insight
of the RF spectrum activity by maintaining the image of spectral occupancy over time. It is even possible to identify
low power signals that would otherwise be masked by higher power signals in the spectral density view.

] [

> | 1 RTSA > NORMAL

c]
3000

AMPLITUDE

BANDWIDTH

5G HOME LTE HOME 1 LTE HOME 2 ["| RTSA800 MHZ ~+ sHorTcuT

Multiple LTE Carriers Viewed with the RTSA

Open the spectrogram display to view a history of activity in the spectrum, capturing short lived and intermittent
signals. For extended time monitoring and analysis, record traces to internal memory or to an external drive for
later play back on the instrument or offline.
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Interference Hunting

Radio frequency communications are central to many aspects of our modern life. In addition to our personal
smartphone communication needs, health care monitors, logistics tracking, first responders, and smart factories
have all become dependent on reliable radio communications networks. As demand for radio spectrum expands,
the chances of interference from unintended or illegal sources grow. To ensure reliability of service, owners of
RF communications networks and devices need tools to help identify, locate, and mitigate against interference.

The Site Master MS2089A has been designed to provide an array of features to support field technicians in
detecting and locating interfering signals. Because interference originates from many sources, multiple tools
are required to complete the task.

Up to 45 GHz/s sweep speed in standard spectrum analyzer mode (with Option 102), coupled with a spectrogram
display, maximizes the probability of seeing short duration or TDD interferers. Switching to an RTSA mode when
the frequency of the interferer has been validated ensures detection of the shortest interfering burst, or even
signals below the power level of the wanted carrier that can still downgrade system performance.

For regulators, evaluating the impact of pulsed or TDD interfering signals, the Site Master MS2089A Quasi Peak
detector provides CISPR 16-1-1 compliant measurements of all signals identified with markers.

Tracking Generator (Option 20)

The optional tracking generator is fully featured to support the testing of filters and amplifiers in the field.

An offset sweep feature enables the performance of frequency conversion devices such as mixers and
downconverters to verified in location without taking them to specialized test facilities. The tracking generator
offers four operational modes:

* Sweep (TG output equals SPA input)

#o@ " 0, v qgh o W;z:ra;m
« Offset Sweep (TG output sweeps at a fixed offset N
frequency from the SPA input)
SECOND REF LEVEL NDWIDTH
« CW Fixed (TG output is a CW source at a user v
defined frequency) o |
SECOND SCALE / DIV i
« CW Coupled (TG output is a CW source that is i o | v
always tuned to the center frequency of the SPA) RETEEERE |y i

TRIGGER

MEASURE

Measurement performance and accuracy is assured
with the provision of trace normalization to remove

the loss of test port cables from results. The tracking
generator output level range from -45 dBm to

+9 dBm means it can be optimized for maximizing Pt
dynamic range when filter testing or set to low levels
when measuring the gain and response of amplifiers.

SETUP.

PRESET

Bandpass Filter Measurement with Tracking Generator
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Site Master MS2089A

Interference Finder (Option 24)

Option 24 includes AM/FM audio demodulation of interfering signals, interference hunting tone for
direction finding, and geolocation of interferes on a digital map. When the interfering signal has been
identified, AM/FM audio demodulation provides greater insight into the possible cause. Speech or
music on the signal indicates an illegal transmitter or intermodulation with other networks. Noise or
clicks may suggest heavy industrial machinery that is not suppressed, or cables insecurely attached
to transmitter towers.

i oa e,
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AM/FM Signal Demodulation at Marker Frequency

The interference hunting tone outputs a variable frequency tone that increases in pitch as the signal
strength increases. When used in conjunction with a directional antenna, this facilitates the precise
location of Signals-of-Interest (SOI). When coupled with the InterferenceHunter™ MA2700A handle and
directional antenna, the Site Master MS2089A provides interference mapping for geolocation of

the signal. The InterferenceHunter MA2700A includes an eCompass, which indicates the direction it

is pointing on a digital map downloaded onto the instrument screen. Rotating through 360 degrees
builds a polar plot of signals from all directions at your current position.

@ wmsom
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Map Triangulation
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Site Master MS2089A

EMF Measurements (Option 444)

Option 444 uses the spectrum analyzer sweep and a tri-axial isotropic antenna to measure field strength in
frequency-specific bands in all spatial directions. This is useful for both LTE and 5G FR1 to ensure radios are
not transmitting excessive power. Three antennas are supported, providing frequency coverage from 9 kHz

up to 6 GHz. Antennas are individually calibrated and the instrument reads the calibration data through the
USB interface. The same interface is used to switch rapidly between the three antennas orientations to provide
complete three-axis isotropic measurements. The Site Master MS2089A displays the results of each axis

on the spectrum display and a table presents a summary of measurements including peak and average field
strength and measurement time. The total measurement time and axis dwell time and limits are user settable
or can be defaulted to ICNIRP values.

|, EMF MEASUREMENT

REF LEVEL
17.42dBm/m?

SCALE / DIV
10dB

REF LEVEL OFFSET

FREQ OFFSET
OHz

ATTEN LEVEL
0dB

e E SweEp 1241
PRE AMP [
TRACES ‘—‘

n oA Ao A

PROGRESS STATUS
00:10 -
5

INFORMATION
AXIS DWELL TIME CURRENT AXIS LOGGING
1s ¥

T6 Wit Avg Bk
e

PIM Hunting

With widespread use of rooftop sites for location of
cellular base stations, passive intermodulation has
become a major source of interference in base station
receivers. Metallic objects on the rooftop, including
common items such as air conditioning units, guard
rails, and fastening bolts can act as generators of

RF intermodulation products when in the line of site of
transmitters. The 2000-1884-R PIM Hunter™ accessory
is designed to pinpoint the origin of PIM on a rooftop.
The probe tip detects PIM when in close proximity to

a PIM source. When used with the audio tone of the
Site Master MS2089A, this facilitates the rapid sweeping
of a rooftop to locate all PIM sources.

B % « &
2
P ©  Freqsean
MEAS
AMPLITUDE

DWELL TIME
BANDWIDTH

TRACE

EMEF Results Show Power from each Antenna Axis and Summary
Results for Peak and Average Power over a Defined Time Period
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AM/FM Modulation Measurements (Option 509)

AM/FM Modulation Measurement (Option 509) adds a comprehensive AM/FM modulation quality measurement
suite to support national regulators and AM and FM transmitter owners. Broadcast and LMR channels are
becoming increasingly crowded driving a need to perform regular measurements on transmitters to confirm
they are not over deviating or interfering with adjacent carriers in a very crowded spectrum. A single screen
displays the RF spectrum, the audio frequency spectrum, the demodulated audio in oscilloscope format, and
numeric results for key parameters. All these results are updated in parallel providing the best possible real
time view of the AM or FM transmitter performance.

00FEB0000
FREQ SPAN

2 | DEMOD FREQ .
98.800000 MHz AMEETUDE

DEMOD MKR @ | SANOWIO™

MARKER TRACKED RACE
Marker 1 b

SWEEP.
MODULATION

FM Wide Band -
MARKER

- |ZoOMED
AUDIO GRAPH LT

ZOOMED ®
TIME GRAPH TRIGGER

Audio Spectrum

AUDIO [ J MEASURE

VOLUME SETUP.
100%

PRESET
RECORD DURATION
10s

060

0s Audio Time Domain FILE

+ sHoRrTcuT

The AM/FM Modulation Measurements Screen Provides a Unique
Simultaneous Display of Results and RF and Audio Spectrum

For broadcast FM, the audio spectrum trace highlights the mono audio, stereo pilot, left-right stereo channels
and RDS sub carrier. At the same time, an audio oscilloscope displays the demodulated voice or music and the
RF spectrum trace shows channel occupancy. This captures all the essential transmitter information on a single
screen to provide the best possible overview of transmitter performance.

Integrated software routines calculate the essential audio quality measurements of AM depth and FM deviation.
SINAD and THD are measured automatically when modulating the transmitter with a fixed frequency tone,
typically 1 kHz. Use the built in speaker to listen to demodulated audio continuously and in real time at even as
traces are updated.
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Coverage Mapping (Option 431)

As well as measuring the performance of the 5G and LTE base stations, operators need to understand the
coverage that is being achieved from each sector at each cell site. Modeling predicts coverage, but changes
in the real-world environment can result in areas with limited or no network coverage.

The Site Master MS2089A coverage mapping option plots colored “breadcrumbs” that represent the signal
strength of the cellular signal at any given map data point. Maps are quickly downloaded directly from a web
service into the instrument memory using the Wi-Fi or Ethernet interface, eliminating the need to create maps
on a PC and transfer them by memory stick.

Signal coverage can be mapped based on a number of base station metrics; transmitter channel power, spectral
density, and RSSI measurements or 5G/LTE signal quality RSRP/RSRQ/SINR results. When mapping based on 5G
or LTE signal quality such as RSRP is selected, the results can be filtered for any individual PCI. This enables users
to understand the coverage from specific antennas and specific base station masts.

ARFCN
o

CHANMNEL BW

+ sHoRTeUT o + sHoRTeUT

Following a Coverage Mapping Drive, Filter by Specific PCIs to See Coverage
from Individual Base Stations or Antennas
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Site Master MS2089A

Channel Scanner (Option 27)

Spectrum analyzers are the ideal instrument to monitor multiple transmitter frequencies continuously on a single
screen. The MS2090A channel scanner displays the current power of up to 20 channels on a single screen, and up
to 60 channels over multiple pages. The channels can have a regular frequency increment or can be configured
for any combination of frequencies and spans. A regular channel plan is ideal for monitoring the activity in LMR
networks such as P25 or TETRA. The custom configuration is used to monitor the activity in areas that contain
different radio standards such as GSM, 3G, LTE and 5G networks.

®
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The Bar Chart Displays the Current Signal Level of Up to 20
Channels on a Single Screen

In the above screen monitoring the unlicensed 446 MHz channels in Europe, the channel scanner highlights three
active transmitters. In this case, every channel has 12.5 kHz bandwidth and the spacing is regular.

When entering the channel scanner mapping mode, the channel power for all configured channels is recorded
along with the GNSS location of the measurement. Channel power level for any selected channel is displayed
in the form of colored breadcrumbs that represent the signal level.

Additionally, because the channel scanner is capturing data for multiple channels at the same time, a dual map
mode enables the side-by-side view of channel power from any two channels in the route capture.
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Channel Scanner Mapping Mode
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WCDMA, LTE, and 5G Modulation Quality and Transmitter Measurements

From the first roll out of GSM networks in the 1980's through 3G and LTE, Anritsu has been at the forefront of
providing instruments to enable the installation and maintenance of cellular networks. Now with the introduction
of 5GNR networks, Anritsu remains at the leading edge of cellular network testing.

The Site Master MS2089A integrates all the essential instruments for 5G base station testing in the field into a
single field portable instrument. Modulation quality, transmitter quality, coverage mapping, and RF cable and
antenna line sweep measurements are all included. Simple mode switching between instruments provides a
common user experience and results are saved to a single location to ease report generation.

Whether you are rolling out a new network as an operator or contractor, installing a private 5G network, providing
network optimization, or confirming regulatory compliance, the Site Master MS2089A delivers the measurements
and features you need to get the job done fast.

5GNR Downlink Measurements (Option 888)

Installing and maintaining 5G base stations require testing of signal quality and transmitter measurements.
With the introduction of active antenna systems to create the beamforming signal patterns common to

5G base stations, the availability of test access connectors has reduced. Measurements are more commonly
made Over-the-Air (OTA).

The Site Master MS2089A supports direct connect and OTA measurements of 5G base stations. When testing OTA,
the Site Master MS2089A may see signals from multiple base stations at different locations. In this case, the
results are clearly identified by each individual physical cell ID (PCI) and the relative performance and time of
arrival are displayed on the results screen.

For signal quality measurements, the Site Master MS2089A identifies the location of the synchronization signal

block (SSB) which is used as the basis of all signal quality measurements. For FR1 5G signals, the SSB has a
bandwidth of 3.6 MHz for subcarrier spacing of 15 kHz and 7.2 MHz for subcarrier spacing of 30 kHz.
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Site Master MS2089A

Summary of 5G Downlink Signal Quality Measurements

PCI Cell, Sector ID, Cell Group

SS-RSRP/RSRQ/SINR/RSSI

Time Offset

Frequency Error

Modulation Quality (SS-EVM)

Difference in Time Offset

Beam ID

PBCH Constellation

OTA Multi PCI Scanner

Channel Power

Occupied Bandwidth

Carrier Aggregation (eight carriers)

Adjacent Channel Power (ACP)

Spectral Emissions Mask (SEM)

Coverage Mapping

LTE/5G

TDD Uplink Interference with
Gated Spectrum

SIB Decoding of MCC and MNC

Use the standard spectrum analyzer mode for basic transmitter quality measurements or 5G mode for time gated

measurements focused on the SSB.
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5G OTA Results
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5G Channel Power Results in 5G Mode

The Site Master MS2089A has many advanced features to simplify the testing of 5G base stations. An autodetect
SSB capability searches across the 5G frame to identify the location and offset of the SSB element if it is unknown.
The carrier aggregation mode displays results for up to eight carriers on a single screen. Carrier aggregation is
often used to increase the capacity of any given operator using distributed frequency spectrum. The single results
screen summarizes the overall network performance in a convenient format.

National regulating authorities often require a measurement of EIRP to validate that total transmitted power is
within statutory requirements. The Site Master MS2089A EIRP measurement corrects for signal path loss,
antenna gain, and summing of vertical and horizontal powers to deliver a 3GPP compliant result.
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LTE FDD/TDD Measurements (Option 883)

LTE remains at the heart of many national cellular networks and often provides the signaling control
plane for 5G non-standalone (NSA) networks. Field technicians require a test instrument that includes

5G and LTE measurements.

The Site Master MS2089A includes a full suite of LTE signal quality and transmitter measurements. OTA and direct
connect test methods are supported with OTA results showing all detected PCIs from available base stations.

LTE Overall Capability

FDD and TDD Network Support

MIMO Antenna Power

MIMO Time Alignment

Resource Block Usage

Carrier Aggregation (eight carriers)

Multi PCI Scanner

Adjacent Channel Power (ACP)

Spectral Emissions Mask (SEM)

Control Channel Measurements

Constellation Diagrams for PBCH
and PDSCH

SIB Decoding of MCC and MNC

LTE Signal Measurements

Cell ID, Sector ID, Cell Group

Frequency Error

Time Offset

PBCH, RS and SS Power

TDD UL/DL Interference

PBCH

PDSCH EVM (all modulation formats)

Time Alignment Error

OFDM Symbol Transmit Power

LTE Transmitter Measurements

Channel Power

Channel Spectrum

Coverage Mapping

FDD CARRIER AGGREGATION

CARRIER
CARRIER COUNT

MIMO ANTENNAS

CARRIER 2
Pl 216

CENTER FREQUENCY ® 2 -83.89 dBm

751MHz bt

2 5MHz
FREQ REFERENCE 6 3843%
Int Std Accy Ft R 7H

+ SHORTCUT

Use Carrier Aggregation Mode for Over-the-Air (OTA)

SETUP

CARRIER MIMO ANTENNAS

@ ()
CARRIER COUNT . P |
3 -

ANTENNA
Auto

CYCLIC PREFIX
Auto

MARKER
DUPLEX TYPE
FOD CHANNEL BW
umm 10MHz -
PRESET SETUP
CENTER FREQUENCY

806MHz

FREQ REFERENCE

External

+ SHORTCUT

Capture of Multiple LTE Signals

MIMO ANTENNAS

@ )

DSS

STATUS: Unknown

FREQUENCY ERROR
STD DEVIATION MINIMUM
£778Hz 25Hz

PHYSICAL CELL ID
1

RS Power
7666

CONSTELLATION

TIME OFFSET
161559 ps

PSS Power RMS EVM Peak EVM
76.66 dBm 129% 434%

MEASUREMENT QPSK 16-QAM
RMS EVM = =
PEAK EVM

® 1501
A 00AUG 0000

FREQ SPAN

TIMEOFFSET  CYCLICP!

SWEEP ONCE

RESTART AVERAGING

REF LEVEL
-20dBm

SCALE / DIV
10dB

900 MHZ

800 MHZ

LTE Results Summary Display
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Dynamic Spectrum Sharing (DSS)
Detection in LTE Frames

Many cellular network operators have chosen to
update their LTE base stations to support limited

5G capability using a technique known as DSS. If

an LTE base station is updated to enable DSS mode,
part of the LTE frame is allocated to 5G signals.

This embeds a 5G SSB into the LTE frame. The DSS
capability is limited to the 20 MHz bandwidth offered
by the LTE standard.

By using DSS technology, network operators can
provide 5G capability to subscribers without installing
new 5G gNB base stations.

The Site Master MS2089A is able to perform LTE and 5G
modulation quality measurements on DSS signals. In
LTE mode a DSS detect feature automatically identifies

if a 5G SSB is present in the LTE frame and therefore can
validate if a frame is standard LTE or if it contains DSS
capability. This allows operators to confirm that LTE base
stations have successfully updated from standard LTE to
DSS capable.

WCDMA FDD Base Station
Measurements (Option 871)

Network operators with legacy 3GPP WCDMA
networks continue to need field maintenance
instruments. The WCDMA base station measurement
option includes the essential measurements required
for base station maintenance. This provides field
engineers a single test instrument that supports the
most common technologies in a network. WCDMA
measurements supported include:

* Occupied Bandwidth

* Spectral Emission Mask

* Channel Power

* Adjacent Channel Power

* Carrier Frequency

* Frequency Error

* Scrambling Code

* Common Pilot Channel Power (CPICH)

¢ Primary Synchronization Channel Power (P-SCH)
* Secondary Synchronous Channel Power (S-SCH)
* Primary Common Control Physical Channel (P-CCPCH)
* EVM on P-CPICH Pilot Channel
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MIH Vehicle Setup with Magnetic Mount Omni Antenna on Roof of Truck

Mobile InterferenceHunter” MX280007A

Anritsu’s Mobile InterferenceHunter (MIH) MX280007A software is a field proven application for identifying the
location of interfering signals over a wide area. Mobile interference hunting is achieved by applying proprietary
algorithms to channel power data captured with geolocation positioning information during an area drive in a
vehicle. MIH can distinguish between multiple signal sources, reflections, RF shadows, drifting signals, bursty
signals, and multi-path transmitters, making it a cost effective solution for a wide range of interferers.

OpenStreetMap® Displayed on a Windows PC Tablet.
InterferenceHunter Screen Capture. Dots Shown along Drive
Path are Colored According to Signal Strength.
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Vision™ Monitor (Option 400)
Vision High Speed Port Scanner (Option 407)
Enable Vision PC Software (Options 4xx)

Vision Monitor software offers a range of applications

for monitoring the RF spectrum over a period of time

and storing results to a database. Vision Monitor is an
ideal tool for long-term interference monitoring. Limits
can be set with automated alarms for limit violations to
capture short-term or intermittent signals. Other features
include a scanner option that enables the monitoring of a
range of frequency bands or channels over time with unique
settings for each channel being monitored. A multi-trace
view shows the spectrum for all channels being monitored
on the same display.

The Vision Monitor application is fully automated.
Measurements can be captured and periodically
uploaded to a database for further processing.
Depending on need and storage capacity, users

can store spectrum history over many months or
years with a user-defined capture assigned schedule.

All spectrum measurement databases are searchable,
allowing the user to quickly locate patterns of signal
activity relevant to an investigation. The spectrum
history can also potentially be used in legal proceedings
for documenting illegal or unlicensed broadcast activity.
Other functions provided by Vision Monitor include:

* Threshold and trace mask settings for alarm generation

+ Email alert sent when threshold violation generates
an alarm

* Reporting on spectrum integrity on a daily or weekly basis

« Vision runs on a PC/laptop using the Windows®
operating system

The high speed port scanner option maximizes the
capability of the Site Master MS2089A spectrum analyzer
by configuring multiple channels for high speed sequential
monitoring. This facilitates the monitoring of multiple
radio spectrum channels, such as satellite downlinks,
TETRA, P25 or broadcast FM for activity and conformance
with a single instrument.
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Vector Signal Analysis (Option 128)

The IQ Signal Master™ MX280005A PC software is
designed to perform physical layer modulation
analysis of common communication transmitter
signals. When Option 128 is enabled on the

Site Master MS2089A, the IQ files captured are
signed, facilitating their post processing and

analysis using the MX280005A PC software. During
the design and manufacturing stages of a wireless
communication system, it is common to measure the
modulation quality with benchtop instruments. Using
the IQ capture option of the Site Master MS2089A
together with the MX280005A software, these
measurements can be validated in a field environment.

Framed and unframed signals are supported. In framed
mode, the software decodes common wireless signals
including public safety (TETRA, P25, DMR) to aerospace
and satellite communications. In unframed mode,

the software analyzes continuous modulation such as
DQPSK, QAM, ASK, and FSK. The Site Master MS2089A
supports IQ captures up to 40 MHz bandwidth, meaning
narrowband communications signals or wideband
satellite downlink signals can be captured and analyzed
with the same application.

MX280005A software can initiate the capture of IQ
data from a Site Master MS2089A over an Ethernet
connection or a data capture can be triggered
manually through the Site Master MS2089A
touchscreen. Multiple analysis formats are
provided including signal spectrum, EVM,
constellation diagrams, eye diagrams, and
numeric result tables. A comprehensive insight
into all aspects of the transmitter performance

is provided as multiple results windows can be
displayed simultaneously.

MX280005A Single Screen Multiple Results
Vector Signal Modulation Windows
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Built-in Cable and Antenna Analyzer

The Site Master MS2085A/MS2089A is built for base station tower RF cable and antenna feed measurements.

The Site Master is available in two frequency ranges, 5 kHz to 4 GHz that covers the common PMR and cellular

bands and the 5 kHz to 6 GHz model covers all of the 5GNR FR1 band. The CAA user interface was developed

using over 30 years experience of line sweeping measurements in the field. The Site Master delivers the fastest
sweep speeds in a field portable instrument, making it ideal when searching for faults and monitoring results

traces while tapping connectors and cable clamps. A dual measurement display shows return loss and
Distance-to-Fault (DTF) on a single screen.

The insertion loss of long cables is measured with the addition of a USB power sensor or directly with the
2-port option. When using a power sensor for transmission measurements, USB extension leads of up to

100 meters in length enable accurate cable loss measurements to be completed without removing the cable
from its installation. Calibration is achieved with traditional OPEN/SHORT/LOAD calibration accessories, using
the new InstaCal one-step calibration module, or when quick results are required, the factory ReadyCal provides
instant access to measurements. All common cable performance data is stored in memory and generation of
close out reports is simplified with file formats that can be read into Anritsu's industry leading remote reporting
tool PC application for results processing.

USB CAA
5331P connected

Return Loss

Math: None

DTF Return Loss

123-14FF (FlexForm)
PV:0.70, CL: 0.575 dB/m

Math: None
DISPLAY LAYOUT
Horizontal Split ~ ~

DATA POINTS
259 =

RUN / HOLD
Run

RF IMMUNITY

FREQ/DIST

LT START FREQUENCY
3700000000 GHz

- | STOP FREQUENCY
||4.200000000GHz

DISTANCE

DTF SETUP

CALIBRATION ON: User Cal(RFP1)

FREQ/DIST

AMPLITUDE

MEASURE

SWEEP

MARKER

umIT

CALIBRATE

TRACE

PRESET

FILE

Simultaneous Display of Cable and Antenna Return Loss and

Distance-to-Fault (DTF)
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Site Master MS2085A/89A

Cable and Antenna Analyzer Overview

Feature | Comment

Reflection Measurements

Return Loss
VSWR

Cable Loss
1-Port Phase
Smith Chart

Transmission Measurements

Transmission (USB Sensor)
2-Port Transmission Measurement (Option 21)

Distance-to-Fault (DTF) Measurements

DTF Return Loss

DTF VSWR
Time Domain Reflectometry (TDR) TDR Ohm
(Option 3) TDR Linear

High Accuracy Power Meter
(Option 19)

Support for USB power sensors for measurement of transmitter power

Filter Measurements (with Option 21)

Validation of frequency response and rejection of bandpass and notch filters

Biasing of Tower Mount Amplifiers

Bias voltage for accessory bias tee to test with Inline TMAs

Comprehensive Calibration Options

ReadyCal for immediate results with factory data
Standard Open/Short/Load user calibration
InstaCal accessory for automated calibration

Split Screen Display

For simultaneous Return Loss and DTF view or DTF and TDR view

Anritsu Remote and Report Tools
(ARRT) PC Post Processing Application

For report generation and data analysis

RF Cable List

Built in library of the characteristics of the most common transmitter site cables

Integrated GNSS Module

Site locations verified when creating close out reports

Environmentally Hardened

Built to withstand the demands of an instrument designed for use in
challenging environments

10-Inch, High-Resolution,
Multi-Touch Screen

Displays all results on a large clear display with easy-to-use, multi-touch interface

Key Specifications

Performance

Output Power

High: 0 dBm, typical
Low: -40 dBm, typical

Measurement Accuracy

Corrected Directivity: > 44 dB typical, OSL calibration
> 40 dB typical, InstaCal calibration

Fast Sweep Speed

< 350 ps per data point for faster results and better response

Frequency Accuracy

+ 2.5 ppm (-10 °C to 55 °C ) plus aging, typical
Aging: £ 1.0 x 10-6 per year

Battery Life

Nine hours operation’

'CAA with internal battery

« 5 hours operation, typical, CAA with an accessory battery
* 9 hours operation, typical SPA with internal battery

* 3 hours operation, typical, SPA with an accessory battery
* 6 hours operation, typical
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Cable and Antenna Analyzer Measurements

Measuring the performance of the radio network RF cable and antenna feeds is essential to the efficient
performance of a network. During the installation phase, kinks in the cable, or poorly assembled connectors
will result in signal loss or reflection. The signal loss in long cable runs limits transmitter efficiency meaning
that installation engineers always need to verify cable and antenna insertion loss and return loss.

Antenna —

Cable Clamps —

Connector

Main RF Cable
(~ 5 dB Loss)

|

Base LJumper Cable
Station J L

Equipment Room Antenna Tower

The new Site Master MS2085A builds on over 30 years of experience testing cables and antennas in the field.
With a Site Master MS2085A, you can be sure of getting the job done quickly, efficiently, and with confidence in
the quality of the results.

Return Loss and Distance-to-Fault Measurements

Return loss and voltage standing wave ratio (VSWR) are the fundamental measurements for testing cable

and antenna feeds. The Site Master MS2085A clearly displays these measurements on its large, high-resolution,
10.1-inch screen, with limit lines and markers readily accessible for testing against site requirements. While return
loss is the best measurement to verify the health of a system, Distance-to-Fault (DTF) is used to troubleshoot
systems and locate the problem. The Site Master MS2085A DTF measurement uses a fast Fourier transform to
convert frequency data to the time domain and displays signal reflections with respect to distance. Using the
standard trace math feature, you can monitor small relative changes over time.

Antenna —

Connector ——»

=3 Forward Power
< Reflected Power

Over-Tightened ———>

Cable Clamp jj
~—

1t . 3
Base T—Jumper Cable Tight
Station Cable Under Bend J L
Test Radius 1 E

Connector

Equipment Room Antenna Tower
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A split screen display of return loss and DTF pinpoints the position along the RF cable where the highest
reflections are taking place while also showing overall return loss. This simplifies identifying the connector
of cable clamp causing the issue hence speeding up the resolution of the fault.

00JAN 0000

FREQ/DIST

DTF Return Loss
AMPLITUDE
LDF4-50A (6 GH2)
PV: 0.8, CL: 0,102 dB/m
MigAsL
Math: None MEASURE

Return Loss SWEEP

MARKER
CALIBRATION
Math: None
umm
DISPLAY LAYOUT

Horizontal Split
CALIBRATE

RUN / HOLD
Run

TRACE
RF IMMUNITY
Low

PRESET
POINT COUNT
315 CALIBRATION ON: iUser Cal(0SL) 2GHz

oA

FILE

+ sHoRrTCUT

Split Screen Showing Return Loss and DTF Return Loss of a 20 Meter Cable Feed

Time Domain Reflectometry (TDR) to Complement DTF (Option 3)

When a return loss measurement identifies a cable and antenna path that do not meet specification, it is

necessary to locate the cause of the reflection and initiate a repair. A basic DTF measurement quickly locates
the distance of the individual reflections from the input test port. For long cable runs such as those found in
DAS systems or running up high transmitter towers, the more information that is known about the cause of

the reflection, the quicker and easier the repair becomes.

A TDR measurement shows impedance against distance, with a normal 50 ohm line running across the
center of the display. Different causes of reflections such as open circuits, short circuits, kinks to the outer
cable conductor and water ingress will cause characteristic changes to the transmission line impedance.
This in turn helps identify the cause of the fault and accelerates the repair process.

%0 S e

FREQ/DIST R

DTF Return Loss. | DTF SETUP

VXL6-501-1/4 CABLE LIST AMPLITUDE

PV:0.88, CL: 0,062 dB/m VKLE501-1/4

Math: None CABLE LOSS
0.062000dB/m

MEASURE

TOR Ohm SWEEP
PROP VEL

088
| MARKER
WINDOWING

Math: None omn CALIBRATION ON: iUser Cal(i0SL) 2:600000m | Nominal Side Lobe
um

DISPLAY LAYOUT

Horizontal Split
CALIBRATE

RUN / HOLD
Run
RF IMMUNITY TRAcE

Low.
PRESET

POINT COUNT

FILE
CALIBRATION ON: s 2.600000m

CABLE TEST - sHorTcuT

Split Screen Showing DTF and TDR Measurements
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Insertion Loss Measurements

Macro transmitter sites can exceed 100 meters in height. RF cable feeds between the base station and antenna
on the tower requires low loss cables to ensure minimizing signal loss in. Measurement of cable insertion loss
after a cable has been installed requires access to both ends of the cable. The Site Master MS2085A offers three
techniques to measure the insertion loss of cables.

Cable Los:

Avg Cable Loss
5.41dB

Math: Non

DISPLAV LAYOUT
RUN / HOLD
Hold

RFIMMUN[TV

POINT COUNT

<+ sHoRTCUT

Single Ended Insertion Loss Measurement of an 18-Meter Cable
Run Highlighting Increased Loss with Frequency

Single Ended Insertion Loss Measurements. This technique requires an OSL calibration at the instrument test
port. The cable under test is then connected to the test port and the far end of the cable is left open circuit which
results in full reflection of the power. The Site Master MS2085A calculates and displays the insertion loss over
frequency based on the level of reflected power received. This technique is ideal when the two ends of the cable
are far apart and total insertion loss is < 20 dB.

Insertion Loss with External USB Power Sensor. This technique requires the user to be able to connect a USB
power sensor to the far end of the cable under test. The level at the input to the cable under test is used as a
reference level. Anritsu power sensors support USB cable lengths up to five meters, or to over 20 meters with
accessory extender kits.

Insertion Loss Using the Site Master MS2085A Receiver Port 2 (requires Option 21). This technique uses
the receiver port of the Site Master MS2085A to measure power loss through a cable. The technique offers
the best dynamic range, but both ends of the cable under test must be connected to the instrument which
makes it unsuitable for cables already installed up a tower. Pre-installation tests on cable drums are most
suited to this technique.
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DAS System Measurements

Distributed Antenna Systems (DAS) are widely deployed to provide comprehensive radio network coverage
inside buildings such as transport hubs and sports stadiums. An extensive network of combiners, RF cable
runs, splitters and antennas provide signal coverage over multiple floors and distances of hundreds of
meters. A typical DAS networks includes hundreds of individual RF cables, splitters and antennas. To ensure
expected network coverage, it is essential that all cables and components meet their design specification for
loss and reflection.

The Anritsu Site Master is the ideal instrument to test and document the performance of all DAS system
components during the installation process. A Quick Name keyboard setting saves time and reduces
filename errors when saving result traces. The Favorites cable list provides easy access to the parameters
of multiple cables that may be included in a DAS. Complimentary Report Tool PC application facilitates the
creation of the detailed close out reports typically required for site sign off.

/"’9 Multi-Band
/ AN &~ Antennas
7 1S
D o
onor
Site 9,/
RF Cable

= Distribution
/' Network
@’“/ > )
v
<)
\

RF Combiner —

RF Signal

L/é «— Sources

BTS

N

RRH

Ly
Repeater or /\l
Bidirectional Amplifier

DAS Systems Contain Multiple Cables and Components Enhancing the Need for
Detailed Line Sweep Measurements at Both the Component and System Level
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2-Port Measurements with Option 21

N c0APRO0D0
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Band Pass Filter Measurement with 100 dB Rejection

Cellular base stations today use diplexers, duplexers, and tower mounted amplifiers to extend the coverage
area and reduce interference. The Site Master MS2085A series 2-port transmission measurement enables
you to make gain, isolation, and insertion loss measurements as well as verify sector-to-sector isolation.

The second port is a selective receiver which provides up to 100 dB dynamic range which makes it possible
to test the band pass filters common on many networks.
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1-Port Phase Measurements

When installing jumper cables between the radio unit and antenna, it is often necessary to phase match
the lengths of all the cables. The 1-port phase measurement and trace math features facilitate this task to
ensure consistent length of all cables.
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RF Immunity Setting

When testing antenna return loss Over-the-Air (OTA) the antenna under test may be subject to RF signals

from nearby transmitters as well as the test signal itself. The Site Master MS2085A/89A proprietary RF immunity
algorithm enables you to make accurate cable and antenna measurements even in the presence of strong

RF activity from co-located cell sites.

Antenna —
Under Test

Cable Under —

Test ><
Phase Stable Connector
Test Port Cable l Remote Transmitter

MS2085A Antenna Tower

MS2085A RF Immunity Feature Enables OTA Measurements in the Presence of External Interferers

Bias Tee Support

Some radio networks deploy Tower-Mounted-Amplifiers (TMA) to boost the receiver sensitivity. These amplifiers
are located close to the receiver antenna and often difficult to access from the ground. Their inclusion in the
system adds complexity to the test process. TMAs inhibit return loss measurements through to the antenna
and their gain needs to be measured. TMAs are powered by a bias voltage and this requires the test instrument
to support a bias tee when testing systems deploying them. The Site Master MS2085A includes a bias voltage
output to put between 0 and +34 Volts on the center conductor of the bias tee accessory to enable testing of
radio systems with TMAs.

Receive Antenna — I

Cable Under —
Test

Phase Stable Connector
Test Port Cable l

Bias Tee

i

MS2085A

Use of a Bias Tee Enables Measurements on Systems that Deploy a
Tower Mount Antenna Close to the Antenna at the Top of a Mast

Antenna Tower
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Comprehensive Calibration Options

Site Master with InstaCal and OSL Cal Kit OSLN50-8A

ReadyCal. Where speed of test is important and measurements are being made in a controlled temperature
environment, the ReadyCal feature uses factory calibration data for return loss measurements. Use of ReadyCal
eliminates the need to perform user calibrations or recalibrate when changing the frequency range. When making
measurements around room temperature, the accuracy is comparable to that achieved with user calibrations.

Open/Short/Load. Anritsu offers a range of OSL calibration pieces covering different frequency ranges and test
port connector standards. When performing a OSL calibration routine, the on-screen wizard guides the user
through the process eliminating calibration errors.

InstaCal. The InstaCal accessory provides the fastest and most convenient user calibration process. A single
connection to the test port is followed by the automated switching of an open, short and load to the test port
under USB control. Each InstaCal is factory calibrated and the calibration data is downloaded over the USB
interface to optimize resulting measurement accuracy.

Ease of Use Built on 30 Years Experience

To enhance productivity, the Anritsu Site Master MS2085A integrates decades of experience gained from
making cable and antenna analyzer measurements in the field. Comprehensive marker features and

limit lines aid pass/fail testing to document compliance to specifications. Guided calibration routines ensure
no errors during the calibration process. Multiple trace views in the same window with trace math to compare
results facilitate the tracking of performance changes and degradation. A Distance-to-Fault (DTF) configuration
aid plus the most complete cable data base ensures the DTF measurement are always optimized for distance
accuracy, speed and resolution.

By selecting the Anritsu Site Master, you are choosing quality and experience.
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Comprehensive Limit Lines and Markers

Highlight points of interest of return loss and DTF traces with up to eight markers. Automated marker to Peak and
Valley keys simplify positioning markers with all marker results are presented in a clear to read table.
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Calibration Wizards

Reliable calibration is assured by the use of calibration
wizards that guide users through the calibration process
ensuring the correct calibration items and processes

are followed.

DTF Aid Simplifies Configurations

A built in DTF aid helps users optimize the frequency
sweep to get the best and most accurate distance
range and resolution, ensuring faults are found
quickly and reliably.

Built-in Smith Chart

Smith charts are used to give a quick visual overview of
transmission line and antenna impedances. Inductive
and capacitive changes along the transmission line are
highlighted by deviation from the center of the graph.

Fast File Naming

New transmitter base stations or DAS installation will
require the testing of multiple cables, each requiring
testing and documenting. The EZ keyboard makes the
job of file naming fast and consistent, which makes it
easier to review the test plan and ensure all cables have
been tested.
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Vector Network Analyzer (Option 904/906)

Site Master MS2085A and MS2089A both support a 2-Port, 1-Path Vector Network Analyzer option. When precision
matters most in field measurements, a VNA delivers the highest level of performance for RF reflection and
transmission measurements. VNAs provide phase and amplitude error correction across the full frequency span
of the instrument. Up to 16,001 measurement points ensures excellent resolution to highlight narrow band
responses. A Flexcal mode means users can change the span following a broadband calibration making detailed
analysis faster and simpler. Where total measurement time is critical, the ReadyCal mode uses factory calibration
data to provide valid results immediately after power up.

Fast 380 ps per Point Coupled with Over 100 dB of Dynamic Range

The large, 10.1-inch, high-resolution display is ideal for displaying up to four measurement traces on a single
screen with multitouch control for marker positioning and pinch to zoom. Standard measurements include;
insertion loss, return loss, Smith charts, phase and group delay.

21 Cal: Off
Smth: 0%

POWER
Ref: 0.dB

MEASURE
S11 Cal: Off

Smth: 0%
Ref: 0.dB
511 Cal: Off umT
Smth: 0%
CALIBRATE
Ref: 1
521 Cal: Off
Smth: 0%

Ref:0°

DISPLAY LAYOUT

- sHoRTCUT

Quad Display Highlighting Essential Characteristics of a Bandpass Filter

Time domain measurements, Option 2, provides comprehensive time gating and reference plane extensions for
detailed analysis of discontinuities in the cable or network under test.

Distance domain measurements provide cable and antenna type measurements with full VNA trace formatting
and advanced configurations including multiple windowing formats and distance gates.
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Vector Network Analyzer Overview

Feature | Comment

Measurements

Log/Linear Magnitude
SWR

Phase/Unwrapped Phase
Smith/Inverse Smith Chart
Group Delay
Real/Imaginary
Real/Imaginary Impedance
Log/Linear Polar

Z - Magnitude

Log Magnitude/2

Trace Domains

Frequency

Time

Distance
Frequency Gating

Measurement Enhancements

Time Gating and Reference Plane extension

1- or 2-Port error corrected

ReadycCal
Calibrations Coax - SOLT
Coax - InstaCal
Waveguide - SSLT
Display One to four user defined measurements on screen
Markers Eight markers
Limits Flexible Upper and Lower Limits

Key Specifications

Feature | Specification

Frequency Range

5 kHz to 4/6 GHz

Output Power

-45 to +9 dBm (> 1 MHz)

Transmission Dynamic Range

> 100 dB at 3 GHz

Sweep Speed

380 ps/point

Data Points

16,001 Max

IF Bandwidth

10 Hz to 1 MHz

Advanced VNA Features

The Site Master VNA option offers a comprehensive feature set for detailed analysis of a wide range of systems
and components.

Time and Distance Domain (Option 2) with Measurement Gates

Time-domain gating is a powerful feature for removing unwanted effects like connector reflections, enabling
you to focus on the intrinsic characteristics of the DUT. When measuring cable assemblies or transmission lines,
the use of a gate in the Time and Distance Domains facilitate the removal of reflections caused by a connector
in the measurement system. This allows users to measure the response of the device under test excluding the
interfacing connectors.
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Gated Measurement

Reference Plane Extension

The Site Master VNA mode includes a reference plane extension feature to mathematically adjust the location
of the measurement reference plane along the signal path. This is crucial for ensuring accurate and meaningful
S-parameter measurements by compensating for the effects of connectors, adapters, cables, or fixtures that are
a part of the measurement setup resulting in a measurement trace that displays only the DUT performance.

Dynamic Test Port Level Control

The output power of the RF test port can be user set between +9 dBm to -45 dBm in 1 dB steps. This fine

level power control enables the optimization of the source power for maximum measurement dynamic range
for filter rejection measurements or to optimize the input level to an amplifier for gain measurements. A power
calibration feature enables the use of a USB power sensor to level the RF test port power at the end of test port
cables applied to the instrument test port.

Comprehensive Calibration Options

Precise VNA measurements rely on an appropriate calibration. Site Master includes factory calibration data that is
applied by default for rapid measurements under controlled conditions. When making measurements at normal
room temperature at the instrument test port, the ReadyCal data provides default calibration data that meets
many standard requirements.

User calibration options include OSL calibrations using precision open/short/load components and automated
calibrations with the USB controlled Anritsu InstaCal.

Waveguide calibrations are also supported using waveguide calibration kits including loads and offset shorts.
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Vector Voltmeter (Option 15)

The Site Master Vector Voltmeter (VVM) option replicates legacy instruments used to measure the magnitude
and phase of RF signals. A VWM compares the magnitude and phase of the signal under test to a reference
signal. Site Master uses the built-in CW source as the reference signal, eliminating the need for an external
source. Integrated calibration routines ensure measurement accuracy and repeatability for reflection and
transmission measurements. The VVM measures the phase shift and loss through the device under test at

a single frequency.

< |\/o VECTORVOLTMETER > SINGLE MEASURE
RUN / HOLD VIEW
Run .4
SET ZERO
REFERENCE CW FREQUENCY CALIBRATION

100MH: e s
ZERO REFERENCE “ 1-PORT ReadyCal ON
i FORMAT

Log Mag/Phase

AMPLITUDE

Reference: -03dB

SET ZERO

REFERENCE
S TABLE DATA -0-7 dB
Position 1

TABLE POSITION
1

ZERO REFERENCE
OFF

472 ¢

TYPE FORMAT
Port 1 Reflection/Electrical Length ~  LogMag/Phase

~+ sHorTcuT

VWM Measurement of Phase Shift and Loss through DUT

Voltmeter Overview

Feature | Benefit
“Log Mag/Phase : Lin Mag/Phase : VSWR : Impedance”
Multiple Result Views Flexible data display format For Ease-of-Comparison and Compatibility with other

data formats

Transmission
Reflection/Electrical length

. A/B Ratio
Six Measurement Types B/A Ratio
A
B
Table View Up to 100 individual cable results presented in table format for ease of comparison
Four Display Formats Display results in preferred format to align with other instruments
Cable Namin Table has user field to name and identify individual cables, especially important
9 when multiple cables feed a transmitter antenna array.
Auto Zero Reference Feature For fast relative measurement results without calibrating

Measure and Match Multiple Cables with Table Display

The VVM option for MS2085A and MS2089A has been designed to facilitate cable matching. A typical process is to
define one cable to be the “Reference” cable and then trim all other cables to the same electrical length. Electrical
length is measured as phase, with the reference cable being defined as zero phase and all other cables phased
matched to be the same. A table view in the VVM option records the length of all cables tested at a site.

Matching electrical length is essential in communication systems that have multiple RF cable feeds into complex
antenna arrays such as the VOR and ILS systems still present at all major airports.
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The VVM Table Display Presents the Relative Electrical Length
of up to 100 Cables in an Easy-to-View Format

Four Display Formats to Ease Results Comparison

VVMs have traditionally presented results in a standard Log Magnitude and Phase format. The MS2085A and
MS2089A VVM offers four display formats to enable comparison with other instruments present results in the
users preferred format.

a = e A ®mw 0
< VJ VECTOR VOLTMETER > SINGLE MEASURE < V[‘ VECTOR VOLTMETER > SINGLE MEASURE

NCY FREQUENCY
RUN / HOLD VIEW RUN / HOLD VIEW

Run single Run Single
SEZERD) INGE AMPLITUDE REIERD) N AMPLITUDE
G CW FREQUENCY CALIBRATION SR REFERENCE CW FREQUENCY CALIBRATION AT
s ectrical Length s el ectrical Length
AR HEAEAN L il ZERO REFERENCE - LR Ryl
OFF FORMAT OFF FORMAT
Log Mag/Phase MEASURI Lin Mag/Phase

Reference: - = Reference:
TASLE POSITION SET ZERO ‘TABLE POSITION SET ZERO

35 91 dB REFERENCE KT
SAVE TABLE DATA . ZERO REFERENCE e SAVEABLERAT ZERO REFERENCE

Position 1 Position 1

OFF OFF

_0 9 6 TABLE POSITION I TABLE POSITION
v i

SAVE TABLE DATA

TYPE FORMAT TYPE FORMAT positon 1
Port 1 Reflection/Electrical Length ~  LogMag/Phase Port 1 Reflection/Electrical Length Lin Mag/Phase

+ sHorTcuT =+ sHorTCUT

Log Mag and Phase Linear Magnitude and Phase

B % 0

100%

< |\/o VECTORVOLTMETER > SINGLE < |\/o VECTORVOLTMETER > SINGLE MEASURE

RUN /HOLD VIEW
Run Single

RUN / HOLD VIEW
Run Single

SET ZERO TYPE
REFERENCE Port 1 Reflection/
Electrical Length
CW FREQUENCY CALIBRATION FORMAT
100MHz 1-PORT ReadyCal ON

SET ZERO TYPE

REFERENCE CW FREQUENCY CALIBRATION Port 1 Reflection/
100MHz e Electrical Length
ZERO REFERENCE z

AMPLITUDE AMPLITUDE

ZERO REFERENCE
OFF FORMAT
VSWR Impedance

TABLE POSITION Reference:

TABLE POSITION
1 1

SET ZERO
Reference: REFERENCE

SET ZERO
REFERENCE
SAVE TABLE DATA

Position 1

SAVE TABLE DATA ZERO REFERENCE

1.03

TABLE POSITION CALIBRATE
1

ZERO REFERENCE
[ol

TABLE POSITION
1
TYPE FORMAT

Port 1 Reflection/Electrical Length - VSWR SAVE TABLE DATA

Position 1

SAVE TABLE DATA

Position 1

TYPE FORMAT
Port 1 Reflection/Electrical Length ~  Impedance

+ sHorTcuT

+ sHorTcUT

VSWR Complex Impedance
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Anritsu Remote and Report Tools (ARRT) PC Application

Anritsu Remote and Report Tools (ARRT) is a freely downloadable software application to enable post
processing of line sweep traces and report generation using a PC. When manipulating files from a large
DAS installation the total number of result traces can extend to the hundreds. The use of an ARRT when
managing large projects is preferred to the built in report generator.

Remote Tool

The Anritsu Remote Tool provides remote access to a
network connected instrument and displays the same

user interface, instrument controls, and live measurement
data on the computer screen. The software also allows you
to load measurement and setup data from saved files and
then perform measurement analysis on the recalled traces,
even when instrument hardware is not available or is not
connected to the PC by using the simulation. Further e
analysis and report generation can be performed on the
Anritsu Remote and Report Tools.

RF IMMUNITY
Low

+ sHorTeur

Anritsu Remote Tool

Report Tool aBb | @

Transferring traces to the PC is facilitated by a file
management system for rapid and confident selection
of all work completed on site. Once the traces have been
imported to the PC, use ARRT to position markers and
limit lines on traces captured during the work session.
The traces can be arranged into their preferred order
and a comprehensive close out report created in .pdf
format for submission to the prime contractor.

Anritsu Report Tool

O i 18 Do S 2024
Castie Crown005.

Anritsu ANnritsu

Report Preview
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Certified Training Courses

Instructor-led Training

Anritsu is committed to providing the best introduction to cable and antenna measurements possible. We

offer web-based cable and antenna training and face-to-face instructor-led training. Instructor-led courses
provide theory and practical instruction on line sweep measurements when installing RF cables and antennas

in the field. The instructor-led courses include the option of an end-of-course test which qualifies successful
students to receive an “Anritsu Line Sweep Certified” certificate. Proof of line sweep certification is a requirement
of many operators globally for contract field engineers to work on their networks.
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-9.75dBm 105.88 pw

MAX HOLD: -9.74dBm 106.22 yw

Site Master MS2085A/89A Supports Integration with USB Power Sensors for Maximum Measurement Accuracy

High Accuracy Power Meter (Option 19)

The Site Master MS2085A/89A delivers power meter accuracy power measurements when coupled with Anritsu’s
USB power sensors. Connect a supported USB sensor directly to any of the Site Master MS2085A/89A USB ports.

* Microwave CW Power Sensors: MA24330A/MA24340A/MA24350A
* Universal Power Sensors: MA24208A/MA24218A

* RF CW Power Sensors: MA24108A/MA24118A/MA24126A

* Average Power Sensor: MA24106A

* Inline Power Sensors: MA24103A/105A

When using the Site Master MS2085A/89A to install a new cellular or LMR base station, it is important to set the
transmitter power precisely. Too much transmit power can result in interference with other transmitters or
adjacent cells, and too little power results in reduced cell site coverage. Option 19 provides a traditional analog
power meter display with a fast-responding needle and complimentary digital read out. Limit lines with audible
alarms aide testing to defined specifications and a Max Hold feature is ideal when tuning for maximum power.
Select the MA241xxA series sensors for RF, CW, and MA243x0A series sensors for microwave CW measurements.
The MA242xxA power sensors have a cascaded diode architecture to enable accurate power measurements on
modulated signals. All USB sensors are powered over the USB cable so no additional batteries are required.
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10.1-Inch, Multi-Touch Screen; Four Contrast Settings, Easy-to-Read
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Switch between Four Different Display Themes to Optimize Viewing in any
Lighting Environment, from Direct Sunlight to Darkened Rooms

The large, 10.1-inch, high-resolution, multi-touch screen presents all the configuration and results information
clearly and concisely. For outdoor use in direct sunlight, select the high contrast or black & white modes, or
the Night Vision mode for use in dark or secure environments. A splash cover is offered for use in light rain,
and when used in a cold environment the screen responds to standard touch screen gloves.

To protect from accidental damage due to the knocks and drops encountered in the field, the touch

screen meets the requirements of the IKO8 standard which requires resilience to direct impact from
sharp and heavy objects.
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Built-in Report Generator

Field technicians installing or testing base stations typically need to create a “Close Out” report to confirm all
tests have been completed and passed limits. Base station installations generate multiple trace results and
the creation of the report can be time consuming. The Site Master MS2085A includes a comprehensive built
in report generator that simplifies this process.

The reports are created using a Report Generator tool. Reports can include any combination of trace files
(typically cable and antenna analyzer traces), screen captures (to include spectrum and 5G results), and
photographs (taken on a smartphone and transferred to the instruments file memory). Each report is user
configurable to include essential site information such as GPS location, site name and contractor name. A
company logo can be added to further customize the report. Once completed, the report is saved as a PDF
and HTML file, for printing or distributing by email.

Crystal Palace Crystal Palace Crystal Palace
H Wed Mar 807:28:48 2023 : 'DATE: Wed Mar 8 07:28:48 2023 H 'DATE: Wed Mar 8 07:28:48 2023
/INfitsy  DAewedver /inritsu o /inritsu o
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65 coc
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84cec
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Secure Data (Option 7)

Data security is an essential requirement for many organizations including security agencies and the aerospace
& defense industry. Option 7 has been developed to enable operation of the instrument in sensitive areas. The
option prevents any data or settings from being saved internally; it will only save to an external drive, including
encrypted drives. Additionally, the instrument frequency, amplitude, and settings are masked from the GUI,
preventing the exposure of sensitive information. Option 7 also blocks the Ethernet and USBTMC interfaces to
prevent unauthorized remote access to the unit.

Secure Communication (Option 17)

In addition to data security the connection between the instrument and a PC must also be secured to prevent
any data from being compromised during transmission. Option 17 creates a secure tunnel to allow the PC to
communicate with the instrument. This is done by encrypting the data being transferred and using security
certificates to verify both the PC and the instrument. User certificates are supported to ensure compliance with
internal security requirements. Option 17 is a stand-alone option or can be used to complement Option 7.
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Laptop PC Running Remote GUI Application with Wi-Fi Connection to MS2085A/89A

Remote Control and Connectivity

Ethernet, Wi-Fi, and USBTMC interfaces are standard on the Site Master, providing flexible options for remote
control. Use Wi-Fi 802.11b/g/a/n to connect to wireless routers for common applications, including downloading
digital maps and automatic software updates. A built in web browser enables internet access, necessary when
public Wi-Fi hotspots require browser based network authentication. The USBTMC interface is ideal for controlling
the Site Master from an Android smartphone, tablet, or PC.

Standard SCPI commands provide a familiar programming language for users who plan to write their own
test programs.

The Anritsu Remote and Report Tool is a freely downloadable PC application that offers a remote user interface
and report generation tools. Users can take full control of the Site Master from any remote location using this
PC application. The GUI replicates the instrument touchscreen on a standard PC and can be used for remote
instrument control and results and trace monitoring. The tool enables saving of traces directly to the PC file
system where markers and limit lines can be added and adjusted retrospectively.
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Flexible Charging Options

The built-in battery provides over three hours of run time. For extended operation in the field, the optional
accessory power pack fits into the soft case pocket to extend run time to over six hours.

Site Master MS2089A with Standard Battery and AC Charger Plus Accessory Power Pack

Anritsu supports Site Master MS208xA users with a comprehensive range of accessories. The Site Master MS208xA
comes with a standard rechargeable battery that delivers over four hours of continuous use in CAA mode. An AC
power charger is standard and for powering and recharging.

A full range of calibration accessories and phase stable test port cables are also available.

Site Master MS208xA RF test ports are all N Type (f). Adaptors are offered for users working with other
connector standards.
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Ordering Information

Model Number

MS2089A

Options
MS2089A-0704
MS2089A-0706
MS2089A-0804
MS2089A-0806
MS2089A-0904
MS2089A-0906
MS2089A-0002*
MS2089A-0003*
MS2089A-0006
MS2089A-0007
MS2089A-0015*
MS2089A-0017
MS2089A-0019*

MS2089A-070x-0020*

MS2089A-0021*
MS2089A-0024*

MS2089A-0027*
MS2089A-0031*
MS2089A-0090*
MS2089A-0102*

MS2089A-0126*

MS2089A-0127*

MS2089A-0128*
MS2089A-0199*
MS2089A-0400*
MS2089A-0407*
MS2089A-0431*
MS2089A-0444*
MS2089A-0509*
MS2089A-0871*
MS2089A-0883*
MS2089A-0888*

MS2089A-xxxx-0097
MS2089A-xxxx-0098

MS2089A-xxxx-0099

*Time-Limited Options

Supported PC Software

MX280001A
MX280005A
MX280007A

ARRT

Description

Site Master, 4 GHz (Requires Option 704 and 804)
Site Master, 6 GHz (Requires Option 706 and 806)
MS2089A Site Master requires both a CAA and SPA
option, which must be of the same frequency

Spectrum Analyzer, 4 GHz

Spectrum Analyzer, 6 GHz

Cable & Antenna Analyzer, 4 GHz

Cable & Antenna Analyzer, 6 GHz

Vector Network Analyzer, 4 GHz (requires Option 21)

Vector Network Analyzer, 6 GHz (requires Option 21)

Time Domain Gating (requires Option 904 or 906)

Time Domain Reflectometry (TDR) Measurement

Remove Wi-Fi

Secure Data

Vector Voltmeter (requires Option 21)

Secure Communication

High Accuracy Power Meter (requires USB sensor, sold separately)
Tracking Generator (x is the frequency option number)

2-Port Transmission Measurement

Interference Finder (Option 31 and directional antenna
recommended, sold separately)

Channel Scanner

GNSS Receiver (requires GNSS antenna, sold separately)

Gated Sweep

40 MHz Analysis Bandwidth

IQ Waveform Capture (includes MX280005A IQ Signal Master
base feature set)

IQ Waveform Streaming (includes MX280005A IQ Signal Master base
feature set) (requires Option 126)

Enable Vector Signal Analysis (requires Option 126)

Real-Time Spectrum Analysis (RTSA)

Enable Vision Monitor

Enable Vision High-Speed Port Scanner

Coverage Mapping (requires Option 31)

EMF Measurement (requires Anritsu isotropic antenna, sold separately)
AM/FM Modulation Measurements

WCDMA FDD Measurements (requires Option 31)

LTE FDD/TDD Measurements (requires Option 31)

5G NR Downlink Measurements (requires Option 31)

Accredited Calibration to ISO17025 and ANSI/NCSL Z540-1, includes
calibration certificate, test report, and uncertainty data

Standard Calibration to ISO17025 and ANSI/NCSL Z540-1, includes
calibration certificate

Premium Calibration to ISO17025 and ANSI/NCSL Z540-1, includes
calibration certificate, test report, and uncertainty data

(xxxx is the frequency option number)

Options marked with an asterisk are offered as a 90-day time limited option
by ordering as a -9xxx series option. For example, MS2089A-9888 is the 90-day
time limited option for 5GNR FDD/TDD Measurements. The option start time
begins when the user first activates the option.

Vision Monitor

IQ Signal Master Vector Modulation Analysis
Mobile InterferenceHunter

Anritsu Remote and Report Tools
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Ordering Information

Model Number
MS2085A
Options
MS2085A-0804
MS2085A-0806
MS2085A-0904

MS2085A-0906
MS2085A-0002*

MS2085A-0003*
MS2085A-0006
MS2085A-0007
MS2085A-0015*
MS2085A-0017
MS2085A-0019*
MS2085A-0021
MS2085A-0031*

MS2085A-xxxx-0097
MS2085A-xxxx-0098

MS2085A-xxxx-0099

*Time-Limited Options

Supported PC Software

ARRT

Description
Site Master (requires Option 804 or 806)

Cable & Antenna Analyzer, 4 GHz

Cable & Antenna Analyzer, 6 GHz

Vector Network Analyzer, 4 GHz (requires Option 21)
Vector Network Analyzer, 6 GHz (requires Option 21)
Time Domain Gating (requires Option 904 or 906)
Time Domain Reflectometry (TDR) Measurement
Remove Wi-Fi

Secure Data

Vector Voltmeter (requires Option 21)

Secure Communication

High Accuracy Power Meter (requires USB sensor, sold separately)

2-Port Transmission Measurement

GNSS Receiver (requires GNSS antenna, sold separately)

Accredited Calibration to ISO17025 and ANSI/NCSL Z540-1, includes
calibration certificate, test report, and uncertainty data

Standard Calibration to ISO17025 and ANSI/NCSL Z540-1, includes
calibration certificate

Premium Calibration to ISO17025 and ANSI/NCSL Z540-1, includes calibration
certificate, test report, and uncertainty data

(xxxx is the frequency option number)

Options marked with an asterisk are offered as a 90-day time limited option
by ordering as a -9xxx series option. For example, MS2085A-9003 is the 90-day
time limited option for Time Domain Reflection Measurements. The option
start time begins when the user first activates the option.

Anritsu Remote and Report Tools
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Specifications are subject to change without notice.

¢ United States

Anritsu Americas Sales Company

490 Jarvis Drive, Morgan Hill, CA 95037-2809, U.S.A.
Phone: (408)-778-2000

® Canada

Anritsu Electronics Ltd.

Americas Sales and Support

490 Jarvis Drive, Morgan Hill, CA 95037-2809, U.S.A.
Phone: +1-800-Anritsu (1-800-267-4878)

® Brazil
Anritsu Eletronica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sao Paulo - SP, Brazil
Phone: +55-11-3283-2511

* Mexico

Anritsu Company, S.A. de C.V.

Blvd Miguel de Cervantes Saavedra #169 Piso 1, Col. Granada
Mexico, Ciudad de Mexico, 11520, MEXICO

Phone: +52-55-4169-7104

® United Kingdom

Anritsu EMEA Limited

900 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200

* France
Anritsu SA

12 avenue du Québec, Immeuble Goyave,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

* Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1,
81829 Miinchen, Germany

Phone: +49-89-442308-0

° |taly

Anritsu S.R.L.

Spaces Eur Arte, Viale dell’Arte 25, 00144 Roma, Italy
Phone: +39-6-509-9711
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® Sweden

Anritsu AB

Kistagangen 20 B, 2 tr, 164 40 Kista, Sweden
Phone: +46-8-534-707-00

® Finland

Anritsu AB

Technopolis Aviapolis, Teknobulevardi 3-5 (D208.5.),
FI-01530 Vantaa, Finland

Phone: +358-20-741-8100

® Denmark

Anritsu A/S

c/o Regus Winghouse, @restads Boulevard 73, 4th floor,
2300 Copenhagen S, Denmark

Phone: +45-7211-2200

® Spain
Anritsu EMEA GmbH
Representation Office in Spain

Calle Manzanares 4, Primera planta, 28005 Madrid, Spain
Phone: +34-91-572-6761

® Austria

Anritsu EMEA GmbH

Am Belvedere 10, A-1100 Vienna, Austria
Phone: +43-(0)1-717-28-710

® United Arab Emirates

Anritsu A/S

Office No. 164, Building 17, Dubai Internet City
P. O. Box — 501901, Dubai, United Arab Emirates
Phone: +971 (0) 4-2424919

® India

ANRITSU INDIA PRIVATE LIMITED

6th Floor, Indiqube ETA, No.38/4, Adjacent to EMC2,
Doddanekundi, Outer Ring Road, Bengaluru — 560048, India
Phone: +91-80-6728-1300

Fax: +91-80-6728-1301

® Singapore

ANRITSU PTE LTD

1 Jalan Kilang Timor, #07-04/06 Pacific Tech Centre
Singapore 159303

Phone: +65-6282-2400

o,
%@ Anritsu utilizes recycled paper and environmentally conscious inks and toner.

® Vietnam

ANRITSU COMPANY LIMITED

16th Floor, Peakview Tower, 36 Hoang Cau Street, O Cho Dua Ward,
Hanoi, Vietnam

Phone: +84-24-3201-2730

Fax: +84-24-3201-2740

* P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 2301-2303, Tower A, New Caohejing International Business
Center No. 391 Gui Ping Road, Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898

® P.R. China (Hong Kong)
ANRITSU COMPANY LIMITED

Unit 1302, 13t Floor, New East Ocean Center,
No.9 Science Museum Road, TsimShaTsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

® Japan

ANRITSU CORPORATION

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1244

Fax: +81-46-296-1239

* Korea

Anritsu Corporation Limited

8F, A TOWER, 20, Gwacheondaero 7-gil, Gwacheon-si,
Gyeonggi-do, 13840, Republic of Korea

Phone: +82-2-6259-7300

® Australia

Anritsu Pty Ltd

Unit 20, 21-35 Ricketts Road, Mount Waverley, Victoria 3149, Australia
Phone: +61-3-9558-8177

® Taiwan

ANRITSU COMPANY, INC.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816
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