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INTRODUCTION

In today’s society we have come to rely on an extremely wide variety of wireless
communications devices to help us keep in touch with our friends, family, co-workers, managers
and supervisors, and staff. Such equipment may consist of cellular telephones and similar
devices, laptops, pagers, or two-way radios. Whether for business or pleasure, we Canadians
spend, both on an individual and corporate level, a large amount of money each month and year
on wireless devices and services to communicate with people from one end of the country to the
other, all around the city, or just across the street. We talk about the most mundane and
unimportant things anyone could think of and we talk about matters that are literally of life and
death.

None of this talking occurs free of charge, and we depend on expensive communication
infrastructures to ensure that our wireless communications are transmitted and received
efficiently and effectively with a minimum amount of interruption or outage. Sometimes our
messages need to be conveyed immediately within a very short distance and the use of cellular
phone, pager, or commercial radio gear and services can seem quite prohibitive when the
distances just aren't that great to justify the costs incurred.

So with this is mind, would you and your family, your business and your employees, or your
group and its members like to keep in wireless contact with each other without the use of pagers
or cellular phones, and without renting any two-way radio equipment? Would you like to do this
without having to pay for airtime, licenses, administrative and access fees, or subscribing to a
service? Would you like to save money by not having to pay for any monthly fees or time up
front? Well, you can do all that with just the one-time purchase of inexpensive handheld two-way
radio devices that give you commercial-quality radio communications at a cost far below
commercial prices.

Approved on April 1, 2000, the Canadian Government authorized FRS, the Family Radio Service
(officially known as Family Radio Devices), as a means of providing short-range UHF-FM radio
communications to the general public using low power, unlicensed, handheld two-way radios.

On September 7, 2004, GMRS, or the General Mobile Radio Service, became an addition and
extension of FRS, and they both now effectively operate as one combined service. For the
purposes of this book, all references to GMRS include FRS unless otherwise noted.

GMRS allows users to keep in touch with each other up to a distance of approximately eight to
ten kilometres during most types of recreational or business activities. The service uses FM
(Frequency Modulation) in the UHF (Ultra High Frequency) band for good clear signals and was
initially intended for communications amongst a group of people during recreational activities,
though business use of the service has become more common. Some GMRS radios are equipped
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with features that can enhance the abilities of the service and equipment, such as FM stereo
receivers and the Global Positioning System (GPS).

GMRS authorization resulted from Industry Canada's solicitation from the public and the radio
communications industry on the viability of implementing such a system here in Canada that has
been in use in the United States for many years. In the States, FRS and GMRS are extremely
popular services, and manufacturers of both FRS and GMRS radios have not only seen constant
sales increases each year, but the demand for more sophisticated radios has driven them to
provide even more features than existed on models manufactured only a year or two earlier. FRS
and GMRS are established and popular services in the United States and the same thing will
happen with our combined service here in Canada. The consensus is that Canadian GMRS will
gain in popularity over the years, providing better and cheaper radios with more and more
features. As a long-term user of two-way radio equipment in both personal and professional
applications, I see such a great opportunity for GMRS to connect family, friends, and co-workers
in a way that public two-way radio has not been able to do in the past.

This book is intended to help any current or potential GMRS user get the most from their
equipment and the service, from the couple who just want to keep in touch while out at the mall,
to the small business that needs its employees to be able to communicate within a building or on
a job site, and almost everyone in between and beyond. In fact, anyone who reads this book
should be able to realize a new use for GMRS for their own purposes. It only takes a bit of
imagination to discover the possibilities of recreational or business use of this service and to see
a significant monetary savings compared to other wireless services. Use this book as both an
introduction and reference guide for all your GMRS radio communications needs.
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WHAT IS GMRS?

FRS stands for Family Radio Service and initially was a two-way radio communications service
provided to the Canadian public by Industry Canada. The service used small, handheld, two-way
radios operating on fourteen frequencies in the 462 MHz (megahertz, or million cycles per
second) and 467 MHz bands, seven channels from each band. These low-power devices
transmitted a signal of one half-watt of output power.

GMRS stands for General Mobile Radio Service. In the United States, GMRS is a licensed
service with radios transmitting from two to five watts of power. Here in Canada, GMRS is a
license-free service and is limited to two watts of output power, four times as much as FRS. It
uses additional frequencies in the 462 MHz range. Everything else about GMRS is the same as
FRS, and almost all of the radios you will find today that are sold in Canada combine both FRS
and GMRS frequencies into one dual-band unit, essentially making both FRS and GMRS into
one service. There are no licenses needed, and no examinations or other requirements are
necessary to purchase and operate these radios. There are no fees or monthly bills to pay to use
this service, no forms to fill out, and no credit checks or pre-paid cards to deal with. The only
cost is the price of the radios and batteries, if the batteries are not included or the radios do not
come with rechargeable battery packs.

GMRS uses FM (Frequency Modulation) to carry your voice on the radio signal. FM is a cleaner
mode of transmission, giving a better quality of audio to the signal. The UHF-FM bands of
462/467 MHz have certain characteristics that are both extremely welcome and somewhat
unwanted. UHF (Ultra High Frequency) at this range has a wavelength (the actual length of one
cycle of the radio wave) of about two feet. A quarter of this wavelength is about six inches,
which is usually the length of the wire used as the antenna. This means that a rather small
antenna can be used on the radio. UHF signals are better suited for use in areas that have much
material in and around them as they can penetrate trees, buildings, and other structures quite
well. Therefore, UHF is well suited for use in an urban environment though the signals travel a
shorter distance than the lower frequencies on VHF (Very High Frequencies from 136 MHz to
174 MHz). With UHF, your transmission range in and around trees and buildings will diminish
with the increasing amount of material between you and the people you are talking to, yet the
efficiency and quality of the signal will be much better than the same power signal from a VHF
radio.

As a general comparison, if we transmit with the same amount of output power from both a VHF
handheld radio and a UHF handheld radio, the VHF signal would travel farther, but would be
more susceptible to reflection and absorption by tress, buildings, and other materials that would
degrade the signal. The UHF signal will not travel as far, but would not be affected as much by
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the same materials. The signal may not appear as strong to the receiving radio, but it will have a
better quality to it.

For most short-range radio communications, UHF is the best all around choice. A GMRS UHF
radio signal at two watts of output power can have a range of about eight to ten kilometres over
water. That range is reduced when used in a rural and urban setting. On average, the indoor range
can cover approximately two hundred thousand square feet, or about twenty floors of a building,
and very easily the average warehouse or job site. When used in a city setting, you can usually
get reliable communications from two to eight city blocks depending on terrain and building
architecture.

Keep in mind that one of the major factors for the authorization of this service is short-range
communications, so almost all the radios you will find are handheld ones (although some
manufactures do or intend to sell base and mobile units that have built in antennas. However,
these units are not popular in Canada and are hard to find.)

You will not likely find a community of users on any of the GMRS channels because of the
nature of UHF signals and the design and intent of the radios, though as time marches on and
GMRS becomes more popular, you will notice more people on the channels with some of them
possibly being very close to you. There may eventually even be some GMRS neighbourhood
groups that get together in your area for a scheduled chitchat. However, the chances of just going
on your radio and saying you are listening and having people come back and talk to you are
extremely remote. You will not be able to do that as you can on CB. GMRS is not a community
recreational radio service or a hobby radio service at all. It simply does not have the ability to be
used as such even with two watts of transmitting power.

If you intend to use GMRS for business purposes, you must weigh the convenience and low cost
of the service with the required needs of your business. For job sites, inter-office
communications, or communications between floors in a building or throughout a warehouse, the
distances covered would be quite suitable for GMRS and these are just some of the uses being
advertised for the more expensive business-exclusive radios (which I'll talk about shortly.) For
small town or neighbourhood delivery services, or other types of service providers, the larger
your area of coverage, the less area you can operate effectively in with GMRS radios, so you
may need a licensed service or the use of a wide-area communications service provider, such as
two-way radio repeaters or PTT (Push-To-Talk) cellular.

If you are unsure of whether GMRS may be suitable for your organization, you should talk to a
radio communications consultant who specializes in the GMRS service. They will ask you
questions about your organization and exactly how you intend to use two-way radios in your
day-to-day activities. The consultant will let you know if GMRS is viable for your needs. If it is,
they will help you decide what type of radios to get or what features you may need. If not, they
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can suggest the proper radio system to suit your requirements. Further discussion of the business
use of the GMRS service will be covered in a later chapter.

GMRS is definitely something that has been needed here in Canada for a very long time. In the
late eighties and early nineties, pagers were the popular fad. If you had a pager, you were in the
groove, part of the crowd, hip and cool. Then cellular phones became more affordable and more
popular, with the pay-as-you-talk services exploding in even greater demand as the millennium
approached. Today, we send text messages and surf the Internet, take pictures and video, listen to
a million hours of music files, watch feature-length films, and store all of our appointments on
our wireless phones. In addition, many people on cell phones don’t even use them to talk long
distance. Many wireless phone calls are between people who are only few blocks away from
each other. Teens use cellular phones before, during, and after school to talk to friends who may
be down in the study hall or a few houses away. But even the shortest of distance of a cellular or
pager call costs money whether on a prepaid or monthly billing system. GMRS, free from these
fees, can supplement or replace a lot of pager or wireless phone use.

Don’t forget about the cost of short-range radio communications used by government and
business. They operate on commercial or government frequencies, paying fees for licensing both
the units and the frequencies. In many cases GMRS can substitute for this equipment, bringing
the cost of using two-way radios down significantly and allowing money to be allocated for other
purposes. And for government radio equipment, which we all pay for in taxes, GMRS could
mean that our tax dollars could be used more effectively elsewhere.

It is obvious that we Canadians enjoy talking to each other. When Alexander Graham Bell
invented the telephone (a Canadian invention) he never knew that the world would embrace the
capability of keeping in touch with such a fanatic fervour. Nowadays, just by looking at the
number of people on their wireless phones and Bluetooth headsets as they go about their daily
activities, you can see that we have a desire, or really an obsession, to be connected with each
other. Even the Internet has exploded with millions of websites, chat rooms, blogs and discussion
forums, instant messaging, and internet telephone services popping up every day. GMRS is not
an absolute substitute for a pager or a cell phone by any means. But the inexpensive radios and
totally cost-free use means that for most short-range communications, the cost of some pager and
cell phone use can be reduced if not eliminated. Our communications instinct can still be
satiated. It means that everyone can keep in contact and stay safe, and you and I can rely on
GMRS radios to help us keep in touch with our family and friends, our business associates and
co-workers, and each other.
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The author engaged in a conversation with his wife while trimming the yard.

If only one thing can be said about what GMRS is, it is that GMRS will take our desire to
communicate with others to the next level of our existence. In fact, I predict that GMRS radios or
a derivative thereof will, within ten to fifteen years, become so common, that one out of every
three Canadians will carry some type of GMRS or similar type radio on their person at all times!
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WHAT GMRS IS NOT

GMRS is not a hobby radio service like Amateur Radio or Citizen’s Band Radio. If you listen to
CB or Ham radio, you will find that people who have never met and never heard of each other
before, become friends and can talk for hours. CB and Amateur Radio are hobby radio services.
They allow people the ability to connect with one another for recreational communications.
GMRS is intended to provide short-range communications for people who already know each
other or, at least, are gathered on a channel for a specific common purpose. Random contacts are
rare on GMRS. It just isn’t “hobby radio”.

GMRS is not a private or personal system by any means. There are only twenty-two channels
that can be used, with thirty-eight CTCSS sub-audible squelch tones, and even more DCS
squelch codes per channel available. (CTCSS stands for Continuous Tone-coded Squelch System
and DCS is Digital Coded Squelch. A receiving radio enabled with a tone or code won’t open up
the audio circuit to the speaker unless it receives the same tone or code along with the
transmitted signal.). However, even if there are two groups of users on one channel with each
using a different CTCSS or DCS tone, and there may appear to be two “sub-channels”, the truth
is that if the groups are close enough there may be quite a bit of interference when one person
using one tone and another person using another tone transmit simultaneously.

CTCSS and DCS squelch “privacy” tones or codes, as the industry calls them, are not private at
all and there are no such things as “sub-channels” as the industry likes to infer. Anyone listening
to your signal can hear everything being said if their CTCSS or DCS tone is set to the same one
you are using, or they are not using any receiving tone setting at all. When you set your “privacy
tone” to the same one used by the people you wish to communicate with, your radio and theirs
will be silent unless a signal with the same tone is received. Tones are simply used to block out
any unwanted received signals from other users who may be in range. Tones do not block or
prevent other users from hearing you nor prevent any interference that might occur.

GMRS has great potential but also has many limitations. It is not a solution to all of our
communications woes. But a good understanding of GMRS’s advantages and disadvantages
means you will be able to use the GMRS service to suit your purposes.
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WHAT ABOUT THOSE BUSINESS-EXCLUSIVE
RADIOS?

Due to the transition of many Canadian businesses from business-band radios to GMRS, the
push now by manufactures, distributors, and service providers is to market radios labelled as
“Business-Exclusive” or “Business-Exclusive Frequencies” as the preferred choice for
commercial and corporate two-way radio communications. Manufacturers, distributors, and two-
way radio service providers seem to be aware that GMRS radios can and do provide the same
range and quality signal as their more expensive “designated” equipment for far less of a cost to
the business user. These radios are simply the older “business band” radios repackaged and
remarketed to compete against GMRS. These radios still use the standard assigned business-band
frequencies.

These commercial two-watt UHF handheld radios using “business-exclusive” frequencies start at
around one hundred fifty dollars per unit to purchase. A pair of two watt GMRS radios can retail
anywhere from thirty-five dollars to one hundred thirty dollars, depending on features and
accessories (with GMRS radios incorporating GPS receivers costing much more.) With business-
exclusive radios you may have to pay airtime, monthly or yearly fees, radio and channel
licensing, or other costs which can become quite expensive. Depending on your area or local
radio shop, you may not even be able to purchase these commercial radios. You may have to rent
or lease them, which will still cost you much more money than the one-time purchase of GMRS
equipment. Most of the features on GMRS and business radios are the same including scanning,
calling, and signalling features. The only advantage the two watt UHF commercial radios have
over two watt GMRS radios is the fact that the general public does not have ready access to these
business frequencies as they do for GMRS frequencies, meaning that the probability for
interference from other users, including children, is far less. However, if you are in a crowded
urban area, those “business-exclusive” frequencies may not be as “exclusive” as you thought
they might be. There could very well be many other users licensed on the same frequencies as
you in your area. In this case, you get no advantage using these radios over GMRS, and in fact,
GMRS may even be less crowded in your area than you think.

Unless you purchase, rent, or lease the five-watt UHF business radios for greater transmission
power and range, there is no advantage of these two watt radios over two watt GMRS radios.

They will both do the same job. So why pay more money for “business-exclusive” when you

don't have to?



