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Amateur radio as a hobby has
reached an inportant turning point.
Many can point to various exanples of
why things are changing; however,
sonme of these exanples are real and
sonme are only periodic in nature, but
the trend of activity and interest
now as conpared to five or even ten
years ago is changing. The real
issue which we nust face is 'does the
amateur radio service (ARS) base its
future on the precepts created and
tested over the last twenty years or
do we look at new and novel ways of
growi ng, sustaining, and protecting
the hobby that we |ove?

As active menbers in the ARRL,
since first licensed, active nenbers
at various internal levels of the
League, and very active in the area
of amateur radio technol ogy
advancement that TAPR represents, we
would like to take a few nonents of
your tine to share sone inportant
thoughts on the matter.

The Commercial Future of Amateur
Radio and how the ARS can benefit
from the change

Amateur radio has prospered
over the last twenty years as
comrercial manufactures were able to
grow radio sales in the US, with the
amateur radio community as a
secondary market to their already
existing commercial narkets. Thi s
resulted in a trenmendous growth and
usage of VHF/ UHF and to sone extent,
HF, over the l|ast several decades.
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W now find nany anmateur radio
vendors and manufactures reducing
their presence or even l|eaving the
amateur radio market for other
markets or to refocus on their ol der
comrercial narkets as new
communi cation systenms threaten to
take nmarket share away. Some stores
that have been in existence for
sonetime have even begun closing
their doors. This is to be expected
with the sales of amateur radio
equi prrent  dropping off. Keep in nind
that sone say this is sunspot
related, but can sunspot activity
also explain the drop in the VHF UHF
market as well? Amateur radio is in
the mdst of a paradigm shift from
the vast nmmjority of comunicators
currently on the bands to a nore
bal anced popul ation representing
technical, experinmental, and hobbyist
who just like to communicate with
radi os.

As vendors continue to |eave
the amateur radio market, it is up to
organi zations like ARRL, TAPR and
AMSAT (the three najor non-profit
amateur radio organizations in
exi stence today) to grow our
technology internally, instead of
waiting for external forces to
di scover amateur radio as a narket.
If we wait for external market forces
to cone into play, we wll find that
these conmpanies wll probably rather
seek out commercial markets where
there is nore profit potential, then
the hobbyists nmarket which uses our
radio spectrum for recreation,

l earning, and public service.

TAPR has begun working in this
direction, by working with the
remai ning nmanufacturers and | ooking
el sewhere to non-traditional funding



sources like the National Science
Foundation (NSF). W see grants and
other such efforts as just a
beginning in which to grow nore noney
and nore research that will hopefully
benefit all of amateur radio in the
long term However, the amateur
radio rules are going to need to be
nore proactive to allow for these
types of new technol ogy-oriented
ventures to take hold and grow
Amateur radio nust have rules that
allow experinmentation with new nodes,
without the need to get an STA or
wai ver each and every time soneone
wants to do something new |If we
don't see this necessary flexibility
in the future we will find that nost
potential amateur radio projects wll
end up operating under Part 5, Part
15, or any of a nunber of other
servi ces. O worse yet, anmateur
radio operators wll just ignore the
current rules and build and operate
equi prent to provide the kinds of
services that they desire.

Wiile amateur radio has a great
history with a rich tradition of
i ntroducing new ideas and technol ogy,
that process seems to have slowed as
nore communicators joined the hobby.
It becanme nore inportant to neke sure
t hese communicators and people who
sinply enjoy the hobby aspect of the
service had no problens operating and
the introduction of new systens and
experimentation slowed as a result.
It is true that while we have seen a
ot of work in new digital and RF
areas niche interest, none of this
research has been widely adopted or
been beneficial to the |larger
majority of the menbers of the
servi ce.

As an exanple, an organization
like the ARRL is in a position to
greatly influence the realization of
expanded growth of amateur radio by
supporting the efforts of snall,

i nnovative conpanies naking
contributions to the hobby and not

| arge manufacturers whose primary
business and narketing interests are
in other areas than amateur radio.

It is in the best interest of amateur

radio service (ARS) to grow this
cottage industry, because these
groups could well become the next
Collins, Drake, and other amateur
radi o-founded conpanies in the
future. What we see today is that
various menbers of the service are
starting conpanies, but these new
organi zations are focused on other
services, because the current FCC
rules and the 'clinmate' of the hobby
don't really allow for the easy

i ntroduction of new types of

t echnol ogy. These sanme conpanies are
the ones that are now asking for nore
spectrum from the FCC for their
products and services -- and where do
they look ? They look to amateur
radio spectrum because they
understand full well just how under
utilized that spectrum really is.

Wiat is to keep the ARRL or
TAPR from creating its own "Co-Op"
approach like REl or many other such
organi zations ? Together both
organi zati ons have the nenbership
base to easily support such an effort
and the potential inpact on the
purchasi ng power from the total
nenbership could lead to an
environment where product devel oprent
deci sions were being nade based on
the needs of amateur radio operators
in the US, instead of those
requi renent being secondary to
exi sting market needs and
requi renents as viewed by technol ogy
manufacturing conpanies located in
other countries.

Experimental and Technol ogi cal
devel opment are keys to the future

It has been a concern of ours
and TAPR's for sonme tine that there
is a tendency to resist change when
sonething new or novel appears on the
amateur radio scene. TAPR,  AMRAD,
AMSAT, and ot her organizations
represent the spirit of change and
devel opment within the ARS. Amateur
radio can either choose to support
various efforts within the comunity
for the nost advancenment of new
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technology or wait for external
conmercial forces to quickly take
advantage and |ook for additional
spectrum nost likely being the
current ARS allocations. Not many
amateur radio groups or individuals
can sustain the effort required to
make change happen under the current
restraints to the introduction of new
technol ogi es. The expense of

devel opnent, manufacturing,

marketing, and to sone extent the
rules thenselves affect the
introduction of new technologies to
the service. Mbost  new operating
interests within the hobby have been
a result of the usage of other
external technologies (i.e. Personal
Conputers, |Internet, etc.), not of
sonmething grown from within the hobby
itself.

It is inportant that ARRL, TAPR
and AMSAT watch out for the interests
of its diverse nenbership, but at the
sanme tine it nust be working on
providing support for various efforts
el sewhere in the comunity that are
enphasi zing new technology and
change. The ARRL doesn't have to
lead, but it must be fully supportive
of change and be willing to
facilitate it as much as it can.
Wiile an open support policy mght
threaten sone, it is inperative that
ARS grow from within and it is
equal ly inportant that the
organi zations take a leading role in
hel ping to encourage the growth of
new operational nodes and techniques.

Amateur Radio should develop it own
spectrum sharing partners

Wth regard to spectrum we
believe that the ARS can either
continue to defend the spectrum we
have, or look for those services whom
we want to share our bands. Ve have
to locate others that can help fully
utilize our valuable spectrum but
not take away from the mssion and
operating flexibility of the ARS
This could be the form for instance
of the creation of a |ow power
educational wreless service which
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could be overlaid on sone part of the
exi sting ARS spectrum or sone other
simlar approach. The League
successfully used this tactic several
years ago when it joined with Apple
Conmputer in |obbying the FCC to
designate the 2390-2400 MHz band as a
shared band with only the ARS and U-
PCS as the incunbents.

The ARS should think about what
services would be the nost
"tolerable’ on our bands. W can't
say no to everyone forever, because
that will likely result in our |osing
even nore spectrum over tinme. By
finding and locating or creating
friendly sharing partners we 1)
protect our spectrum on our own
terms, 2) create a commercial need
for equipment, if done correctly
amateurs can |everage these devices
into operational 'ham ready' units,
and 3) bring users from the shared
spectrum services into the ARS where
appl i cabl e. This is one reason we
have suggested the educational
conmuni cati on service concept. It
woul d get nenbers of the ARS into
schools helping install wireless
networks that mght have rules Iike
Part 15, but this direct contact wth
schools could easily lead to students
getting interested in amateur radio
because of the close working
relationship forned when the
| ocal /regional ARS organization helps
get the school wreless connections
to the Internet.

TAPR Response to ARRL New Repeater
Concept

TAPR has been working on a new
"high concept’ repeater system that
makes use of spread spectrum
technology, in particular, frequency
hopping to act as a stepping stone to
a new generation of devices that can
provide new |evels of function and
operational flexibility to the
amateur radio comunity.

TAPR on its own as been working
in this direction for the last two
years. I[ts first steps in this
direction was the submssion to the



NSF of a proposal for what has cone
to be called the 'Internet Access
Radio' (lAR) in the Fall of 199.

The first nmenber in a famly of such
radios is currently under devel oprent
and information on it can be found on
the TAPR website at:
<http://www.tapr.org/tapr/html/taprfh
ss.html>.

TAPR believes that today's
conmuni cations technology is noving
toward all digital transmtters and
receivers. These advances in
technol ogy, conbined with the swft
evolution of cell based transm ssion
and switching protocols is opening up
a new set of possibilities for unique
new services utilizing intelligent
networks which will contain snart
transmtter, receivers and swtches.
Today's Internet is perhaps the best
exanple of the a self regulating
structure which enbodies these new
technol ogi cal approaches to
conmuni cations in the networking
donai n. However to date, nany of
these innovations have not nade it
over to the wireless networking
arena. Wiat TAPR feels that the
radio networks of the future will
involve a mixture of l|inks and
switches of different ownershinp,
which terminate at the end-user via
relatively short distance Iinks.

Wiat will then be required is an
built-in, distributed, self-governing
set of protocols to cause the
networ ks behavior to nmake an nore
efficient use of a limted, conmon
shared resource, radio spectrum
Creating such a self-regulating
structure for the optimal sharing of
spectrum will require nuch effort.
One of the mgjor problenms which
stands in the way of these new
approaches today is the current FCC
regul atory environment and the manner
in which spectrum is managed and
allocated under its rules.

One of the major hurdles that
an wreless entrepreneur faces who
wi shes to develop innovative new
communi cations products which
involves radio is access to the
requi site anount of spectrum Thi s

process nakes the involvenent of the
wireless entrepreneur wth the
government nandatory, which
imediately puts them at a

di sadvantage when conpared to
entrepreneurs in the conputer sector
where governnent involvenent is

m ni mal . As a result, innovation has
occurred at a much slower pace since
the use technol ogies such as spread
spectrum require the use of nore
spectrum and not less in order for
their advantages to becone apparent
when it is used for high-speed data
transm ssi on.

H storically, the -current
regul atory approach to radio has been
based upon the technology that was in
use at the time that the
Communi cations Act of 1934 was
framed, basically what we would call
today, dumb transnmitters speaking to
dunb receivers. The technol ogy of
that time required reserved
bandwi dths to be set aside for each
licensed service so that spectrum
woul d be avail abl e when needed.
Gven this regulatory approach, nany
new applications cannot be
accommodated since there is no
avail able unallocated spectrum to
"park' new services. However, given
the new set of tools available to the
entrepreneur with the advent of
digital technol ogy, what once were
dumb transmitters and receivers can
now be smart devices which are
capable of exercising greater
judgnent in the effective use and
sharing of spectrum  The nore
flexible the tools that we
incorporate in these devices, then
the greater nunber of wuses that can
be accommdated in a fixed, shared
spectrum

Wiile the [AR proof-of-concept
(POC) radio is under devel opnent,
TAPR intends to make the case to the
FCC that the current rules should be
changed to reflect that use and
advantages that smart spread spectrum
packet radio devices can realize.
TAPR’s position is that a major
i nprovenent in spectrum use is
feasible in the concepts to be
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enployed in the AR PCC radio are put
into widespread use. However, given
the radical nature of sonme of the
approaches in this project, it is
appropriate to first, confirm the
technical theories that we are
putting forth and then to define the
operational paraneters for the

i npl ementation of these theories once
they are confirned. Then we wll be
able to approach the Conmission with
proposals that have a sound basis in
fact and which should hopefully then
be acted upon in a favorable fashion.

Wil e devel opment of the IAR
PCC is underway, TAPR has several
projects underway that wutilize
existing Part 15 spread spectrum
radios that are being adapted to neet
amateur radio operational

requirenents and which wll be used
for general packet radio and Internet
access over W de-areas. One proj ect
uses CEM nodul es from Lucent
Technol ogies and the other uses a
radio provided by a nenber of TAPR's
sister organization in Japan, the
Packet Radio User's Goup (PRUG.
Much of what we have in mnd

can be acconplished today wth
existing Part 15 radi os. One of the
author's of this article has such a
system currently up and operational
in the San Franciso Bay Area. The
system uses two mountain top sites
and can currently cover all of the
South Bay Area, providing voice and
data services to users at ranges up
to 20 niles. Here are the
characteristics of the system:

~ Operates on 2.4 GHz.

~ Radios use FHSS half dupl ex.
Qut put power is 1w. EIRP is
within FCC limts of 4 WEIRP.
~ TCP/IP protocols are used.
~ Accepted Internet protocols
are used to handle voice and
data traffic.

- System can be accessed by any
device that uses the TCP/IP
protocols and a simlar

dat ar adi o.

Here are some of the things
that this POC radio system can
acconpl i sh:

o Can handl e several separate
voi ce conversations, bulletins, and
data streans sinultaneously?

using standard Internet
Uses the H.32x standards.

Yes,
protocol s.

At the core of the H.323
standard is a nmethod for nanaging
network latency, or the tinme it takes
to send and acknow edge a packet.
Hi gh-1atency networks such as the
Internet, where data packets nust
junp through many routers and
subnets, have a tendency to weak
havoc on audio and video
synchroni zation. To address this
shortcomng, H.323's Real -Tine

Transport Protocol (RTP) time-stanps
and sequences packets and reduces
del ays.

H 323 also specifies the coding
and decoding of video and audio
signals, optimzing data for |[|ower
bit rates and |ow bandw dth
connections. H.323-compliant products
are now quite common on the narket
with Mcrosoft's NetMeeting being a
good exanple. More infornation on
H 323 can be found at:
<http://gw.databeam.com/h323/h323prim
er.html>.

o Supports duplex (just like a
t el ephone) and conferencing (just
like a teleconference)?

Yes, again using standard
Internet protocols, even though the
acutal radio link is half duplex.

o Lets you know who else is
nmonitoring and lets you contact them

wi thout interrupting anyone else?

Yes.

resistant to deliberate
interference, and allows the control
operator to "lock out" stations that
are not following the rules?

o I's
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Yes. W have full control to
lock out users as required by a
nunmber of different nethods.

o Can share its operating
frequencies with several simlar
repeaters nearby, wth little
degradation in the performance of any
of then?

Yes. W are able to add new
nmountain top sites without the need
for coordination.

o Lets you use one radio to access
all of these functions, and others
such as PacketCluster and APRS,

si mul t aneousl y?

Yes.

o) Puts the amateur allocations
above 1 GHz to nore intensive use?

Yes. In this case, 2.4 GHz is
used.

So it would seem from TAPR's
work and experiences to date that we
are really not to far from
denonstrating a system to the amateur
radio comunity that is quite sinilar
to that proposed by the League. To
get things moving to the next step,
TAPR would like to propose the
following to the amateur radio
comunity in general:

o Setup a neeting as soon as
possi bl e between TAPR and the other
amateur radio organization to discuss
this effort in nmore detail. The end
result of that meeting would be a
wor ki ng paper and a set of
reconmendations to both organizations
as to what next steps would have to
be taken to neke this concept a
reality.

o Install and play with one of
these Part 15 systenms in different
part of the country. Such a system
could be procured and deployed for a
total cost of |ess than $10K. TAPR

would be happy to provide all of the
necessary specifications.

Concl usi on

We believe that anmateur radio
has been at a crossroads for the |ast
several years and continues to wait
for the "light to change" to indicate
what the future wilreally hold in
store for the service. The ARRL,
TAPR, AMSAT, and ot her technology-
oriented groups must take the
initiative and forge ahead into the
future on our own. W need to be
proactive to change and chall enges,
and not take a position of "wait and
see" for attitudes to change. There

will be those nembers in all of our
organi zations that wll hate what the
future will bring, but past history

and experience shows us that adopting
a position of limted or no change
only means that the change and growth
will occur elsewhere. Change does
not mean the total abandonment of the
past traditions that we believe have
made the amateur radio service what
it is today. We can either bring
about increased growth in our ranks
or see that growth occur on the
Internet and other areas that nany of
our menbers wll perceive as much
nore fun and enjoyable ways to spend
their time. Not following the course
of change might be the wise political
approach to adopt for now -- but is
it unlikely to be the npbst productive
one.

The issues and actions the we
have raised are just sone thoughts
about where amateur radio is today
and where it mght be going These
are just first steps towards a new
future and many nore will be required
to effect any real change. Long
range planning is certainly
important, but with the increased
pace of change in society and the
technol ogy sector, amateur radio
needs to take a fresh look at where
it has been and just where it would
like to go.
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