Application Note

Coverage Mapping with Anritsu’s Field
Master ProTM MS2090A and NEON®
Signal Mapper MA8100A Solutions

Introduction
There is a growing demand for commercial wireless providers to increase and improve coverage indoors.
Over the past few years, wireless data traffic has increased exponentially. It is estimated that mobile traffic
reached 11.5 exabytes per month at the end of 2017 (one exabyte is equivalent to one billion gigabytes and
one thousand petabytes). People are not just accessing the Internet at home or in the office, they now
expect service anywhere they can bring a mobile device (much of the time inside buildings). To support the
increase of in-building traffic, network operators, service providers, and even private operators are turning
to Distributed Antenna Systems (DAS). A DAS uses a clustered installation of antennas to boost network
coverage in areas with weak to no signals. These systems are complex and must be properly designed,
installed, and tested.
Commercial wireless service providers, public safety entities, and wireless users expect reliable
communications everywhere; whether it be outdoors in the wide open spaces of the countryside, in the
middle of a large city shadowed by tall skyscrapers, inside homes and office buildings, inside of trains in
underground tunnels, or at large public spaces like sports arenas, shopping malls, and airports. Providing
reliable, high-bandwidth service to consumers in these different environments is critical to the success of
commercial service providers – and is a matter of life and death for public safety entities. Some jurisdictions
have enacted ordinances to help ensure that construction of commercial buildings include provisions for
radio coverage of public safety signals within the building. Testing of these public safety communications
systems must be performed and minimum standards must be met as a condition of occupancy. Initiatives
are also underway to develop and implement nationwide codes that address public safety for in-building
communications.

Innovative Coverage Mapping Solution
Anritsu’s Field Master Pro MS2090A spectrum analyzer and NEON Signal Mapper MA8100A are the ideal solution
for anyone conducting coverage testing of RF and microwave communications systems, including 5G systems
operating in both FR1 (<6 GHz) and FR2 (>6 GHz) bands and testing of indoor DAS systems. This solution is
capable of supporting both indoor and outdoor coverage mapping needs. When used outside and in sight of
GPS satellites, the solution will use GPS data to continuously track the user while making measurements of
signals up to 54 GHz. Where GPS is not available, the system uses a body-worn tracking unit and Android-based
software to deliver 3D location and mapping of measurement data inside buildings, underground, and in other
GPS-denied areas.
In addition to the unique 3D tracking capability, the NEON Signal Mapper MA8100A provides exceptional indoor
coverage mapping capabilities. It eliminates the need to manually perform "check-ins" at each test point,
provides more data than what can be gathered manually, and removes data recording errors caused by
"guesstimating" locations in large buildings. The NEON solution delivers actionable data in areas not easily
analyzed (such as stairways and elevators), enables quick analysis of signal coverage, and drives faster problem
resolution by providing the industry’s only geo-referenced 3D visualization.
The combined solution leverages the industry-leading performance of the Field Master Pro MS2090A, which has
the highest continuous frequency coverage up to 54 GHz, real-time spectrum analysis bandwidth up to 100 MHz,
and a ruggedized design to withstand the demands of field test. Its best-in-class performance includes a
Displayed Average Noise Level (DANL) of <-160 dBm, Third Order Intercept (TOI) of typically +20 dBm, and phase
noise of typically -110 dBc/Hz @ 100 kHz offset.
Data collection is simple and efficient using Anritsu’s Field Master Pro MS2090A and NEON Signal Mapper
MA8100A solution. Collection time is greatly reduced and data is much more accurate as compared to using
non-integrated solutions, where signal information is collected only in 2D at check-in locations or interpolated
using the limited number of check-ins that have been performed. As a result, data from other systems is often
sparse, inaccurate, and time-intensive to collect.

System Requirements
1. Anritsu Field Master Pro MS2090A spectrum analyzer
2. Android device with the following system requirements:
• API level: 19 or higher
• Operating system: Android OS v4.4.2 (KitKat) or later
• Memory: Recommended 2GB RAM or higher
• Processor: Recommended Quad Core 1.9 GHz or higher
• Android Phone: Recommended Samsung Galaxy S7 or newer
• Android Tablet: Recommended Samsung Galaxy Tab S2 or newer

Installing the NEON Signal Mapper Application on an Android Device
You will need to install the NEON Signal Mapper application on your Android device if it is not already installed.
1. Open a web browser on the Android device and navigate to: https://neon.trxsystems.com/
2. Log in to your NEON account to access the downloads page
• You should see a page with the current version and the previous version available for download
3. Download the NEON Signal Mapper app by pressing on the "NEON Signal Mapper" button
• Your web browser may warn you that this file is unsafe
4. Install NEON Signal Mapper app by clicking on the file from the drop down notification bar
• You can also install the app from the downloads folder on the Android device
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Connecting the Field Master Pro MS2090A to an Android Device
The Field Master Pro MS2090A can be connected to the Android device 3 different ways:
1. Connect directly to an Android device using the device’s WiFi hotspot
2. Connect to an Android device via another device’s WiFi hotspot
3. Connect to an Android device via a portable WiFi router
Direct Connect via Android Device’s WiFi Hotspot
If your Android device can be used as a WiFi Hotspot, setup will be extremely easy. You can connect the
Android device directly to the Field Master Pro MS2090A and NEON Tracking Unit.
Hardware Requirements:
• Field Master Pro MS2090A spectrum analyzer
• Android device with NEON Signal Mapper MA8100A and WiFi hotspot capability
• NEON Tracking Unit
Procedure:
1. Configure your Android device as a WiFi hotspot
2. Connect the Field Master Pro MS2090A to the hotspot
a. Note the IP address
3. Go to “Configuration of NEON Signal Mapper for Multi-frequency Tracking” to continue setup
Connect Android Device Via Another Device’s WiFi Hotspot
Not all Android devices support the WiFi hotspot feature. If you want to use an Android tablet that does not
have WiFi hotspot capability, you can use another device, such as an Android phone or dedicated hotspot, as
the hotspot to connect the tablet to the Field Master Pro MS2090A and NEON Tracking Unit.
Hardware Requirements:
•

Field Master Pro MS2090A spectrum analyzer

•

Android phone or other device with WiFi hotspot capability

•

Android tablet with NEON Signal Mapper MA8100A

•

NEON Tracking Unit

Procedure:
1. Configure your phone or dedicated device as a WiFi hotspot
2. Connect the Android tablet to the hotspot
3. Connect the Field Master Pro MS2090A to the hotspot
a. Note the IP address
4. Go to “Configuration of NEON Signal Mapper for Multi-frequency Tracking” to continue setup
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Connect Android Device Via WiFi Router
If you want to use an Android device but it does not have WiFi hotspot capability and you don’t need
internet access, you can use a portable router to connect the Android device to the Field Master Pro
MS2090A and NEON Tracking Unit.
Hardware Requirements:
•

Field Master Pro MS2090A spectrum analuzer

•

Android device with NEON Signal Mapper

•

Portable router

•

NEON Tracking Unit

Procedure:
1. Configuration of portable router
a. Set router to operate in “Access Point” mode
2. Connect the Android device and Field Master Pro MS2090A to the access point
a. Depending on your portable router’s capabilities, you can select either the 2.4 or 5 GHz wireless
network
b. For best performance, it is recommended that you use the 5 GHz wireless network
c. Whichever you choose, make sure both the Field Master Pro MS2090A and the Android device are on
the same network
d. Note the IP Address of the Field Master Pro MS2090A
3. Go to “Configuration of NEON Signal Mapper for Multi-frequency Tracking” to continue setup

Configuration of the NEON Signal Mapper Software for Multi-Frequency Tracking
The following steps will configure your NEON Signal Mapper software on your Android device for your
measurement job:
1. Open the NEON Signal Mapper app on the Android device
2. Log in with your NEON account when prompted to sign in
3. Pair the NEON Tracking Unit and the Android device
a. Turn on the NEON Tracking Unit
b. Touch the NEON Tracking Unit to the back of the Android device to pair with NFC Touch Pairing
c. Alternatively, navigate to the Location Settings, pair your NEON Tracking Unit through the Bluetooth
settings, select your unit from the selector in Location Settings, and then enable tracking
4. Go to Settings ↦ Anritsu Device Setup ↦ Remote Anritsu Device IP Address
a. Enter the IP address of your Field Master Pro MS2090A unit

5. Go to Signal Measurements ↦ Display Type ↦ Enable Anritsu Channel Scanner

a. This allows you to monitor the channel scanner measurements in real time

6. Go to Signal Measurements ↦ Anritsu Channel Scanner Setup
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7. Configure all frequencies of interest by defining frequency, SPAN, RBW, and Ref Level. For instance, you
may setup a measurement like the following:
a. Verizon Downlink: CF = 751 MHz, Span = 10 MHz, RBW = 100 kHz, Ref Level = -30 dBm
b. FM Radio Station: CF = 94.5 MHz, Span = 200 kHz, RBW = 10 kHz, Ref Level = -10 dBm
c. 5G NR Signal: CF = 3.5 GHz, Span = 100 MHz, RBW = 1 MHz, Ref Level = -20 dBm
d. Click OK to confirm the settings
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Calibration of NEON Tracker
Before you start taking measurements, you need to calibrate the NEON
Tracking Unit.
1. Center on the building that you want to map
a. Press the search icon in the top bar – an input text
field will appear
b. Enter the address of the building that you want to
map
c. The building outline created using the NEON
Command software should appear on the map
d. If the building does not appear, press the
synchronize button
2. Select your building by long pressing it
a. The building outline will turn green and the floor
plans will be more visible when you select the building
3. Select the floor that you are currently on using the floor selector on
the left of the screen
a. Check-in at your current location
b. Press the "check-in" icon and then move the map to place the
green marker at your actual location
c.

Press the check mark in the upper right corner to complete the
check-in

4. Hold the phone and walk straight at least 10 meters and perform another check-in to get a heading lock
5. Repeat this step until all location indicators are green and you get the Start Mapping prompt
a. Press "Start Now" when you are ready to collect data
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Start Indoor Mapping Session
1. Walk through areas where you want to collect data
a. While you are mapping, a timer will be displayed
b. If any of your location becomes inaccurate, the phone will vibrate and the app will stop collecting
signal map data. Check-in until the indicators turn green and the app will resume collecting signal
map data.
2. Press the stop icon when you are finished
3. Press "Upload" and name your signal map file
a. A cloud icon with an arrow pointing up will appear while the file is uploading to the cloud. If
successful, the cloud icon will disappear.
b. The .sigmap file will be saved to the android devices internal memory at: /Internal Storage/
NeonSignalMaps
c. You can retrieve the file manually and then load it into NEON Command from File > Open > File
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Outdoor Coverage Mapping
The NEON Signal Mapper MA8100A can also be used for outdoor “drive testing” as well. In this mode, the
system will use the GPS receiver of your Android device. Once the tracking unit detects that you are outside
with good GPS coverage and you are moving faster than anyone can walk, it will automatically switch to this
mode.
1. You don’t need to do an initial calibration in this mode, however, it is recommended you wait until the
system gets a good GPS “lock” of your initial position
a. Stay still in a spot with a clear view of the southern sky
b. Once the system gets a good GPS lock of your position, your heading indictor should turn green
and your error circle should become small
2. Once the system has obtained a GPS lock, you can get into your car and start driving and collecting data
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Conclusion
The Anritsu Field Master Pro MS2090A high-performance RF spectrum analyzer leverages the very latest
technologies to deliver performance and accuracy previously reserved for only benchtop instruments. With
continuous frequency coverage from 9 kHz to 54 GHz, the Field Master Pro MS2090A is leading the way for
next-generation test equipment designed to meet the unique needs of technologies used in 5G networks
while maintaining support for the full range of requirements of today’s wireless industries.
As we all continue to consume more data and expect faster access even in remote locations, point-to-point
radio links are moving higher in frequency and expanding in bandwidth to support these demands. The
ability to view the RF spectrum and measure the transmissions from all of these systems is critical in order
to avoid interference and guarantee performance. The addition of the NEON Signal Mapper MA8100A
enables a wide variety of indoor- and outdoor-based radio coverage mapping applications. It provides field
service engineers and technicians with the performance and functionality needed to verify signal coverage
of these complex systems.
Commercial wireless service providers, public safety entities, and wireless subcontractors can use the Field
Master Pro MS2090A with NEON Signal Mapper MA8100A solution to ensure reliable communications
everywhere – from wide open spaces in the countryside to the middle of a large city. It can also be used to
ensure network performance inside office buildings, trains in underground tunnels, and large public spaces
such as sports arenas, shopping malls, and airports.
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