Industry’s Leading RF Interference Analysis Tool for Over 30 Years
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RFI Radio Frequency
Interference Analysis

WirelessSite-RFI

The Professional Tool For
Identifying and Preventing
Wireless Communications
Site Interference!

—
Interference Analysis Mode Type Status Summary Worst-Case
- Mix Margin (dB)
WI I I An a I Ze Transmitter Naoise /A Paszed Mo Interference was predicted 44.1
y Receiver Desensitization MAA Passed Mo Interference was predicted 774
Transmitter Intermodulation 11 Passed Mo Interference was predicted MIA
- - Transmitter Intermodulation 2T Passed Mo Interference was predicted PlAA
S Ites fo r S Ix Transmitter Intermodulation 3T Passed Mo Interference was predicted MAA
Transmitter Intermodulation 4T Passed Mo Interference was predicted A
- Transmitter Intermodulation 5T Passed Mo Interference was predicted MAA
Feceiver Intermodulation 1 Fassed Mo Interference was predicted A
M aj o r M o d es Of Receiver Intermodulation 27T Passed Mo Interference was predicted MAA
Receiver Intermodulation 3T Passed Mo Interference was predicted MAA
Receiver Intermodulation 4T Passed Mo Interference was predicted A
I n te rfe re n ce Receiver Intermodulation 51 Passed Mo Interference was predicted A
Transmitter Harmonics MAA Passed Mo Interference was predicted MAA
Transmitter Spurious Output TR Pasged o Interference was predicted TR

WirelessSite-RFI
Effort

Saves Time and

WirelessSite-RFI (WS-RFI) is a single integrated easy-to-
use wireless communications site interference analysis
package. This powerful PC-based software eliminates the
arduous and repetitious work associated with site
interference analysis. It also eliminates the "shotgun"
approach to site design and management.

Field Tested and Approved

WS-RFI was developed by a communications engineer
with over 45 years of wireless communication systems
experience and a strong background in software design.
The result is a high quality, user friendly technical software
application.

WS-RFI is highly acclaimed among hundreds of site
managers, communications engineers, technicians, and
consultants already using the program throughout the
world.

Supports Wide Range of
Technologies

WS-RFI supports all communication system technologies.

This includes FM Land Mobile, AM Aeronautical, ACSSB,
AM, FM and TV Broadcast, Microwave, AMPS, AMPS-
CDMA, PCS TDMA, PCS CDMA, W-CDMA, GSM-900,
GSM-1900, iDEN, 800 Trunking, SMR, ESMR, Paging,
GPS, Wireless Data, WiMax, LTE, AWS, 5G, UMTS and
others.

O Saves time, increases productivity, avoids mistakes
and saves money.

O Frequency range from 50 KHz to 40 GHz.

O Libraries provided for antenna patterns,
filters/multicouplers, RF components and equipment.

0 Determines isolation values required to prevent
receiver degradation due to transmitter noise and
receiver desensitization.

O Determines isolation values required to prevent
receiver degradation caused by transmitter or receiver
produced intermodulation (IM) products.

O Perform calculations based on Carrier-to-Interference
ratio or 12 dB SINAD ratio for digital and analog
applications.

O Evaluates first through eleventh order IM products, up
to five transmitters at a time.

O Passive IM (PIM) evaluates RF devices for PIM for
overall interference signal level analysis.

O Includes Wizards which provide step-by-step methods
for configuring site parameters and analysis reporting
options.

O Built in Frequency Tables to assist with data entry.

O Provides a Template Library feature which allow users
to store and retrieve pre-defined communication
systems.

O Co-Location Interference Analysis reports automatically
created in Microsoft Word documents.

O Graphic Drawing Editor for automatic creation of site
and equipment configuration block diagram drawings.



System Setup Wizard

The Communications System Setup Wizard provides a
simple step-by-step method for configuring each wireless
communications system by providing dropdown selection
list-boxes for configuring the system technology, frequency
band, equipment manufacturer and other technical
parameters.

Once you select the technology, frequency band and
equipment manufacturer, WS-RFI will obtain the
equipment specifications from an equipment library and
enter all of the required data automatically.  The
manufacturers include Ericsson, Lucent, Motorola, Nortel
and many other manufacturers.

Communications System Setup Wizard

Communications System Setup Wizard
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Cancel | < Back I Hext > | Finizh |

Enter the Provider/System name and zelect the type of spstem and equipment:

Provider/Spstern Name 300 MHz System

I~ IM Hit List Orily

Technology |SDD MHz Trunking j
Frequency Band [ 806 - 835 MHz - Land Mobile |

Equipment Manufacturer

Equipment Configuration

| Diuplex/Rptr Station ﬂ

Cancel | < Back | Mext > | Firizh |

It is easy to configure the communications system by
simply selecting the System Configuration from a drop-
down list box. Equipment parameters are automatically
entered from the Equipment library. Your only step is to
enter the number of transmitters and select the operating
frequencies from the built in frequency tables. This feature
provides easy selection of multiple groups of frequencies.

Communications System Setup Wizard

Provide system and equipment details:
Sypstem Configuration |Dmni Cell _ﬂ
Freq Table [w Combined Stations I Sey [~ R Diversity
Transzrnitter Receiver
Gty of Trangmitters 5 Oty of Receivers 5
Power [watts) 75 Senaitivity [dBm] 16
Frequencies: Frequencies:
| Chlabel | Frequency | = | || Chlabel | Frequence | =]
1 [Chant  Jest.012500 | | 1 [Chan1  Jeoe 012500 |
2 [Chan3 851.062500 | | 2 [Chan3 806052500 |
3 [Chan§ 851.112500 | | 3 [Chanb B80E.112500 |
4 [Chan? 851.162500 | | 4 [Chan? B0E.162500 |
5 |Chang 851.212500 | - 5 |Chan3d 806212500 | -
Cancel I < Back | Hest > I Firizh I

The antenna system can be setup for single or sectorized
configurations. You add the antennas by simply selecting
an antenna from the library of over 22,000 antennas. Then
you assign the antenna to any one of several mounting
positions on an Antenna Mount. The available Antenna
Mounts are selected from a drop-down list box. All of the
antenna positioning and spacing data will be determined
automatically.

The antenna grid has a “ditto” function for copying
individual cells or entire rows of data. This feature provides
rapid, error-free data entry.

Once you have completed the selections, you simply click
the "Finish" button and WS-RFI will automatically configure
and enter all of the station and antenna data. Inthe past, it
would take several hours to setup a communications site
that had many different providers co-located.

The Wizard gets it done in just a few minutes!

Analysis Setup Wizard

The interference analysis and reporting options are set up
with another Wizard called the Interference Analysis Setup
Wizard. This Wizard provides a simple, step-by-step
method for setting up the analysis and report options.

To set up the interference analysis options, you simply
select the type of report you want, fill in a few data fields and
click the Next button to set up the next group of options.

A graphic image is shown on the next page that depicts the
IM interference analysis set up options.

When you have selected all of the analysis and report
options, WS-RFI will automatically perform all modes of
interference analysis and create a custom report in
Microsoft Word.




Interference Analysis Setup Wizard

Select the Intermodulation Run Options:
T heitters Ming I~ Include Tx Mod By Multiplication
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The report includes a customizable Cover Page, Table of
Contents, Executive Summary, Site Description,
Communication Systems Listing, Antenna Systems Listing
and Frequency Listings.

Cancel ‘

Tables are also provided that present signal margins for
transmitter noise, receiver desensitization, transmitter and
receiver generated intermodulation interference,
transmitter harmonic output, transmitter spurious output
analysis and interference C/(1+N) ratio summing results.

The document is concise and provides a presentation
quality report suitable for distribution to engineers,
managers, city/county governments, siting councils and
other agencies requiring proof of co-location interference
analysis.

Built-In Frequency Tables

To simplify frequency data entry, WS-RFI has built-in
frequency tables for the wireless spectrum. You can select
individual channels or block select a group of channels with
a keyboard or amouse. WS-RFI will automatically enter the
frequencies into the site data file. You can also add your own
custom frequency tables as needed.

=

[ 700 MHz 6.25KHz Channels

1 2 3 4 5 5 7 Bl
TE3.003125 | 759.009375 769015625 7E9.021875 769.028125 759.034375 769.040625 759.0468
7RA128125 | 769134375 769 140625 | 73146875 769153125 | 763153375 769.1R5R25 7RI1715 |
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TE.753125 | 7E9.759375 | 7E9.7EEE25 FEO.FF187E TEA.7THZ5 FEO.FB43TE TEA.7I0625 FES.7IE3
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" Filtar/Multicoupler/Equipment Curves

Comprehensive Libraries

WS-RFI includes comprehensive libraries that includes
Filters/Multicouplers and other RF components, Antenna
Gain Patterns, Base Station equipment, Frequency Tables
and other Libraries. The user can add additional data to the
libraries.

There are several Filter/Multicoupling libraries that include
manufacturers, such as Celwave, Decibel Products,
Sinclair, Telewave, Tx-Rx, Wacom and others. These
libraries have been exclusively digitized for WS-RFl use.

Model [CwiDSEOZENGE  IDH [ 164 o
Ins Loas | 7 Mo [Comwave =1 sl
ATLows [ Troe [Caviy Combiner =] 121
TTlos [ 64 Freq Band [G12- 896 MH= =] 191
ot  [Calwave Wiaveguds Truking Combiner, 50 KHz. 5Ch RS S
Teat [ Ho=b0 | vental | = e
Horz Vabue: 1 S
3 s
Calc i X
Vel Value: 2 a ™
[3 " -
2 set ~
8
s 5
10 54
"
1z -
RISS Propriatary Data - Mol Viewable
PR | | | Crome | | gl |

The Antenna library consists of over 22,000 popular
manufacturers’ horizontal and vertical antenna patterns.
During interference analysis, WS-RFI utilizes a three
dimensional model to determine the overall antenna
directional gain. This gain is based on the orientation of the
antennas and their directional radiation pattern
characteristics in both the horizontal (H) and vertical (E)
planes. This feature provides a more precise way of
determining total antenna gain and isolation between each
setof antennas at the site.
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WS-RFI completely automates the repetitive tasks
associated with interference analysis, automatically
looking up equipment manufacturers' transmitter noise and
receiver desense curves, vertical and horizontal space
isolation graphs, antenna gain patterns, insertion and
rejection losses for duplexers, bandpass/notch cavity
filters, combiners, isolators, preselectors, and other RF
filter component devices.




View Site Data in Outline Form Full Featured and Easy To Use
When Site files include many communication systems, it 0 Calculates anFenna spaci_ng distances and isolation
helps to get an overall perspective of how the Site is values for horizontal, vertical and other complex
configured. The View System Outline feature provides this antenna positioning configurations.
visibility. The Site data is displayed in a hierarchical tree O Distance/Azimuth, Unit Conversion and Antenna Space
view format. By cllckln_g onany component, WS-RFI will drill Loss calculators.
down and provide detailed information for that component.
- [t == 0 Data entry defaults, lookup tables, and list boxes
minimize keystrokes and avoid data entry errors.
pllepio 0 Online help and tutorials available to get you up and
Ba i running fast.

| TwFRx B Chan-2 4Bb & 1330.080041850.0400 MHz
--------- H TwFRx C Chan-3 4Bb & 1330.110041850.0700 MHz i
--------- B TwAx D Chan-4 4Bb A 1930.1400/1850.1000 MHz D 270 Page User GU|de-
H TwFRx E Chan-5 4Bb & 1330.170041850.1300 MHz
=] & Provider B . N
T3 Arlenna - Algon, 71807 - Secta 0 Use Dok, AnlD 2010, ArtPos 4 1, Drertaion = 61" 0 Program and Library updates available on the Internet.
E TwFRw F Chan-663 4Bb F 1950.0600/1870.0200 MHz
H TwFRx G Chan-663 4Bb F 1350.0300/1870.0500 MHz

--------- B TwRx H Chan-670 4Bb F 1950.1200/1570.0800 MHz O Network version available.
B TwRx | Chan-671 4Bb F 1950.150041270.1100 MHz
E| TwFirJ Chan-672 4Bb F 19501300/18701400 MHz System Requirements
System requirements vary with the WS-RFI configuration
you purchase. The basic minimum requirements are
i Close listed below:
System Template Feature O Pentium I, 1 GHz processor or equivalent.

O Windows 7 or higher.
The System Template provides a rapid method for entering O 1 GB of RAM.

communications systems data. Once you have a system 0 60 MB minimum hard disk space.

configured, you can save it as a template. The next time O SVGA monitor.

you need the same or a similar type of system, you can 0 CD-ROM drive.

select the system template and WS-RFI will enter all of the O A printer supported by Windows.

data automatically for you. 0 Microsoft Word 2007 or higher installed on computer.
We Also Offer...

Graphic Drawing Editor

O Custom software design and development.

O Wireless site and equipment asset management
software and services.

O Non-lonizing Radiation (MPE) analysis software.

0 Communications system consultation services.

O RF basic online training.

O Software application online training.

A full featured vector based graphic drawing editor for
automatically creating Site Top View and Elevation View
drawings as well as communications system block
diagrams. These drawings can be included in the MS
Word presentation quality reports.

_# Graphic Drawing Editor (== = ]

File Edit View Layout Arrange Object Text Tools Help . . .
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1295 South Sauty Road
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www.RiverviewSoftwareSolutions.com
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