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Atlantic Risk Management
Corporation is pleased to offer
an insurance program that will
meet your unique needs. This
program is endorsed by PCIA,
e Wireless Infrastructure
Association.

Our competitively priced
program includes:

Property

Self-supporting, Guyed, or
Monopole Towers
Support Equipment
Shelters and Fencing

General Liability
1,000,000 Occurance
2,000,000 Aggregate

Business Auto

Workers Compensation

Umbrella

Bonding

Atlantic Risk
Management

CORPORATION The Wires asrocars Ao Directors and Officers

Other Coverages Available
Professional Liability

Liability
David Saul
Email: dsaul@atlanticrisk.com

Call: (410) 480-4413
Fax: (410) 465-0759
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contributors

This issue, AGL focuses on site services, particularly
monitoring, maintenance and construction. Site construction
safety is an ever-increasing concern as tower buildouts pro-
liferate, so we present {(page 32} the experienced views of
Winton W. Wilcox Jr., founder and president of ComTrain,
Monroe, WI. Winton brings a detailed knowledge of tower
climbing and teaching credentials together for the communi-
cations industry. He is an accredited junior-college instructor
in both California and Wisconsin. A graduate of the Carolina
School of Broadcasting and the University of Nevada—Reno,
Winton holds a BS in managerial science with minors in math,
history and philosophy. Before founding ComTrain, he served
as division manager of Cable Data, vice president for Parallex
and president of Broadcast Communication Systems. Winton
is the author of Tower Climbing Safety & Rescue and numer-
ous magazine articles featured in Mobile Radio Technology,
Electrical Contracting & Engineering News and Fire & Rescue.
He has also served as an expert witness for OSHA and has
testified in numerous accident litigations.

Continuing with tower-erection safety, our contributors to “Law of
Physics” (page 29), David G. Sarvadi and Jeremy W. Brewer, of
the Washington-based law firm Keller and Heckman, address the
ramifications of North Carolina labor regulations for our industry.
David (far left} works with clients in the areas of occupational health
and safety, and employment law. He is a member of the District of
Columbia and Virginia Bars and holds a BS from Pennsylvania State
University, an MS from the University of Pittsburgh Graduate School
of Public Health and a JD from George Mason University. Jeremy
(near left) aiso practices employment law and occupational safety

and health law. He advises clients on workplace safety matters, including representing clients facing federal and state OSHA
citations. Jeremy is a member of the Virginia State Bar, the District of Columbia Bar and the American Bar Association. He
holds a BA from Denison University and a JD from American University’s Washington College of Law.

/i

Observations on how the FCC is handling implementation of the National Programmatic Agree-
ment affecting siting on tribal lands come from Connie Durcsak of PCIA (page 12; PCIA will
host a seminar on the subject in March, see page 13). Connie is the wireless infrastructure
association’s senior director of government and industry affairs. She directs the association’s
public-policy programs at the national, state and local levels. Connie also oversees PCIA's fre-
quency coordination services. Before joining PCIA, Connie served as a principal consultant with
PricewaterhouseCoopers. She holds a BA and a BEd from Acadia University and an MA in
business from Marymount University.

The name is Strickland—Richard Strickland. We're having some good-natured fun with our
“field agent” cover story this issue (page 20) to draw attention to one of Richard’s pet peeves: RF
field-level measurements have a significant amount of uncertainty, even when made by a skilled
surveyor with the best instruments. Regulating sites on the basis of faulty survey techniques is
not good for the industry, and it undermines confidence in the regulators. Richard’s Long Island-
based company, RF Safety Solutions, advises companies and government agencies on poten-
tial RF safety hazards and safe RF environments. His previous appearance in AGL was to discuss
RF safety signage (October/November 2005), and in the near future he'll tackle questions con-
cerning personal protection equipment for working in RF fields.

Former editorial collaborators and industry experts round as Korea and the Komi Republic. Don served as a network
out this issue. Some may be new to you. “Klondike State™-based operations manager for a major Alaskan telecommunications
Donald Koehler discusses improving network operating cen-  provider and is now involved in the computer-support industrv
ter and monitoring operations (page 38). Don has over 30 years’  For borrowing advice, check out Jarred Saba’s new “Capital
systems maintenance experience in communications equip- Ideas” column (page 78). For a case file on carrier collocatién
ment for RF-, satellite- and wireline-based environments. He  with public-safety agencies, see Massachussetts Detective
also has supported field operations in overseas locations, such  John P. Hebb’s siting story (page 42). 3y
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Divining the

I’m one of those people who spend
time early in the year trying to figure
out what is going to happen, what needs
to happen and when is it going to hap-
pen. I’m one of those “Set goals for the
year and stick to them” kind of people.

The tower industry needs to do that,
too. In the wake of
two damaging hur-
ricanes, floods and
other disasters, |
foresee mandated
site-hardening
standards. You can
only do so much to
protect against
Mother Nature,
and nature will
sometimes win, re-
gardless of what
you do. But public perception is that
wireless infrastructure companies have
not done enough to maintain commu-
nications in times of need. Our chal-
lenge is to respond with timely and
effective voluntary action before con-
gressional representatives create their
own idea of “appropriate” mandates—
oops, | mean, “improvements.”

Post-disaster analyses point out
simple things that seem obvious but are
not taken care of in the disaster-
planning process. For example: the
inability to get fuel from storage yards
and to towers, hospitals and other sites
that have secure infrastructure but run
out of fuel after three or four days. This
industry could come together and create
a national standard or agreement on what
sites and network-backhaul elements
should be kept operational. But only a
fully integrated plan, completely vetted
with local, state and national response-
planning agencies, can be effective.

Here’s another example that drives
me crazy: In the aftermath of New Or-
leans, we’ve heard about the police not
being able to use their portable radios,

hy Rich Biby, Publisher

I
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New Year

not because of base station problems, but
because there was no ac power to run the
NiCd battery chargers. Can we not have
an industry agreement to allow public
safety access to our sites to use our ac
power? A trickle charger is not going to
diminish the power available to the trans-
mitter, the lights or the HVAC system.
Also, can we not develop a program
to have a single supplier deliver fuel to
all the carriers’ generators at a site, not
just one? Competitive advantages are
nice, but when lives are on the line, we
should work together. Concern about pre-
paredness slacks off, the further you get
away from urgency, and details fade after
events and time pass. Few want to invest
time and energy in expectation of pos-
sible future events. We only invest after
we’ve been embarrassed by past events.

Getting technical

A friend criticized the Vanu Bose
interview last issue, saying it asserted
that software-defined radio (SDR)
would solve the public-safety
interoperability issue. My friend
pointed out, correctly, that much needs
to happen for interoperability to be suc-
cessful, and that SDR will be an impor-
tant part, but not the complete solution.

We agree. But although we touch on
some interesting communications
topics, we are a support structures
(towers and rooftops) magazine. So, we
have to let the depths of some wireless
topics remain unplumbed. We never
want to be incorrect; oversimplification
is just necessary, sometimes.

We are exploring the idea of starting
a magazine devoted to technical systems
that use support structures. I’m more of
a bits and bytes (or MHz and GHz) per-
son, so this has great appeal. In such a
publication, we’ll have the space for a
full discussion of the details of RF and
IT technologies and how they interrelate.
If you agree that the knowledge base
needs thickening, tell us what topics you
wish were better covered in those areas.

Until next time, send us your
thoughts, questions and critiques.
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9th Annual

/> TOWER!
\ " TECHNOLOGY
~ SUMMIT

'Wireless Solutions
& Infrastructure

Co-Located at:

CTIA WIRELESS 2006

tion

April 5 -7, 2006
Las Vegas Convention Center
Las Vegas, Nevada

One Location: Two Industry Leading Shows
Bringing You the Entire Spectrum of Wireless

While 3G services, video and ring-tones offer the sizzle, the core of the
wireless communications industry remains infrastructure - the personnel
and partners that keep carriers communicating. From antennas and base
stations, to software and mapping, zoning and services -Tower Technology
Summit is where the infrastructure community gathers.

Tower Backup Power Systems: Retooling Your

Systems and Management

A fundamental gap exists in how cellular providers manage
and maintain a critical aspect of their cell tower infrastructure
and how carriers prepare and monitor critical back up power
systems. Power is needed most, in times of duress, ensuring
that people can stay connected in the aftermath of a disaster.
With over 400,000 remote transmission facilities nationwide,
all equipped VRLA battery backup power systems, the
challenge for facilities owners and managers is to know

when these batteries will fail and how to they ensure that

this failure does not impact network performance. This panel

Steven Dworkin
CEO
BatteryCorp

S

Featured Media Sponsor:

session will discuss how carriers are applying new technologies Produced by:

to address this gap, examining all options and approaches with i shorectitt

the goal of streamlining the process to make it more efficient 7P oo
and reliable.

www.TowerSummit.com ¢ 800.608.9641



Stuck in the Eye of the Beholder

Stick it in your eye—well, words
to that effect—is what a federal
appeals court told the city of La
Caiiada Flintridge, CA, in a ruling
filed on Jan. 17, 2006. Here’s what the
9th U.S. Circuit
Court of Appeals
actually said:

“The Telecom
Act requires permit
denials be sup-
ported by substan-
tial evidence. 47
U.S.C.§332(c)(7)
(B) (iii) (2005). Be-
cause the City
overstepped its
regulatory author-
ity under state law, its wireless ordi-
nance is invalid, and no evidence
supports the City’s permit denial. The
District Court’s conclusion that substan-
tial evidence supported the City’s per-
mit denials must be reversed.”

The city denied Sprint PCS Assets
permission to construct the cellular tow-
ers because—they would look bad. You
can tell from our covers and centerspread
photos that we think towers look pretty
good. Amazingly, not everyone thinks so.

What happened in La Caiiada
Flintridge? Sprint asked for permits to
build five towers after the city enacted
an ordinance establishing criteria for ap-
plicants to satisfy. The city granted two
of the permits, Sprint withdrew its re-
quest for a third and the city denied the
remaining two. Sprint sued for the two
remaining permits. A U.S. District Court
ruled for the city, which was reversed
by the Court of Appeals last month.

Here are the ordinance’s criteria:
“(1) The proposed above-ground struc-

ture does not obstruct access for
pedestrians, nor block view [sic] of
vehicles, pedestrians or bicyclists;
*(2) The proposed above-ground structure
is compatible with existing above-
ground structures along the public

by Don Bishop, Exec. Editor
dbishop@agl-mag.com
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right-of-way, and does not result in
an over-concentration of above-
ground structures along the public
right-of-way;

“(3) The proposed above-ground struc-
ture preserves the existing character
of the surrounding neighborhood,
and minimizes public views of the
above-ground structure; and

“(4) The proposed above-ground struc-
ture does not result in a negative
aesthetic impact on the public
right-of-way or the surrounding
neighborhood.”

The Court of Appeals found that rea-
sons 2, 3 and 4 primarily involve aes-
thetics. 1t found that the city made its
decision based on aesthetics. The court
ruled that it is not consistent with Cali-
Jornia and federal law for a city to deny
a permit to construct and to install a
wireless antenna based on aesthetics.

Wow. Tell me again, what happened?

The Court of Appeals analyzed and
dissected the state law that gives tele-
phone companies broad authority to
construct telephone lines and other
fixtures “in such manner and at such

points as not to incommode the public
use of the road or highway or interrupt
the navigation of the waters.”” The court
decided that “[B]y the plain text of the
statute, the only substantive restriction on
telephone companies is that they may not
‘incommode the public use’ of roads.”

The Court of Appeals ruled that the
state has an interest in ensuring that tele-
phone companies can build facilities to
deliver service, that the state law didn’t
say anything about restricting the facili-
ties based on aesthetics and that the state
law supercedes local ordinances.

The California legislature could en-
act new law to allow California cities to
consider aesthetics when reviewing ap-
plications for tower construction permits.
Also, La Caiiada Flintridge could appeal
the ruling to the U.S. Supreme Court,
which reversed one of the 9th Circuit’s
decisions last year in the antenna case,
City of Rancho Palos Verdes v. Abrams.

However, absent new law or an ap-
peal, cities in California no longer can
consider aesthetics when deciding
whether to grant an application for a per-
mit for a cellular telephone tower. aul

Tower riggers recently arrived at a tower site near Prudhoe Bay in northern
Alaska to discover a female bear perched atop the ice bridge over the tower’s
transmission lines. The bear’s cubs were not available for comment.

Send us your amusing photo for the next ‘Picture of the Month.

www.agl-mag.com



INTERNATIONAL WIRELESS COMMUNICATIONS
ExposmonN & CoNrFeReNcE (IWCE)
IS THE ONE PLACE WHERE ALL INDUSTRIES AND ALL COMMUNICATIONS

PROFESSIONALS COME TOGETHER TO SHARE THOUGHTS AND IDEAS ON

. WIRELESS COMMUNICATIONS TECHNOLOGIES.

o |
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INTERNATIONAL WIRELESS
COMMUNICATIONS EXPO

International Wireless Communications Exposition & Conference
Technology Workshops & College of Technology:

May 15-16,2006 - Las Vegas Hilton

Conference & Exhibition:

May 17-19, 2006 - Las Vegas Convention Center

WHO SHOULD ATTEND: -

Wireless Providers
7 ANYONE wha is responsible for planning and implementing an organization’s
wireless technology future...

* Technology end users from all industries
+ Public safety agencies

- Wireless service providers

* IT professionals

* Dealers and consultants

WHAT YOU’LL GET AT IWCE 3

* North America’s largest forum on communications technologies
developed for all industry sectors

+ A one-stop opportunity to shop for ideas and solutions from emerging wireless
and Internet technologies at the industry’s leading event featuring 350+ exhibitors

» Content-rich education and training developed by industry professionals

- Keynote Address: Morgan E.O'Brien, co-founder of Nextel Communications
and a pioneer in the wireless communications industry

* Spotlight on Katrina: Prepare For the Future, Spotlight on 800 MHz Rebanding -
Where are we now? and Spotlight on State ClOs - A Sampling of Successful
Communications Initiatives

* Pre-Conference Technology Workshops

* The all-new College of Technology

* In-Depth Conference Sessions on Spectrum Utilization, Land Mobile Radio,
Broadband Mobile Data, and Emerging Technologies

* Unparalleled networking opportunities

IWCE is your best opportunity for training, contacts/networking, and seeing
what’s new from industry suppliers. IWCE has something for everyone regardiess
of what industry you are from.
If your job includes wireless communications, IWCE can help!
For more information or to register, visit our website
at www.iwceexpo.com or call 800-927-5007 or 203-358-3751

Interested in exhibiting?
Call Katherine Leon, Sales Manager at 203-358-3709

Sponsored by: m




Declaratory Ruling Breaks
Tribal Consultation Logjam

Hundreds of new towers can now be built thanks to response-time limits,
and the courts may clarify federal jurisdiction over antenna facilities.

by Connie Durcsak

On Oct. 5, 2005, an FCC Declara-
fory Ruling caused the wireless indus-
try to heave a sigh of relief. The ruling,
“Clarification of the Procedures for Par-
ticipation of Federally Recognized In-
dian Tribes and Native Hawaiian
Organizations Under the Nationwide
Programmatic Agreement,” meant that
after more than six months “in limbo,”
new tower builds could finally proceed.

Under Section 106 of the National
Historic Preservation Act of 1966
(NHPA), federal agencies must account
for the effects of undertakings, such as
permitted projects, on historic proper-
ties. The FCC interprets this mandate
as including antenna facilities.

Given the proliferation of wireless
infrastructure, the FCC and the historic
preservation community determined that
an agreement regulating new tower con-
struction was needed. That Nationwide
Programmatic Agreement for Review of
Effects on Historic Properties for Certain
Undertakings Approved by the Federal
Communications Commission (“NPA”
for short), was unveiled during PCIA’s
annual conference in October 2004.

Not all stakeholders were happy with
the agreement. Two FCC commission-
ers at the time, including Kevin Mar-
tin, now chairman, partially dissented
from approving the agreement, assert-
ing that the Commission was exceed-
ing its authority by regulating antenna
Jacilities because these projects do not
require FCC permits and are not, there-
fore, “federal undertakings.” The car-
rier community challenged the “federal
undertaking” premise in federal court.

The implementation of the NPA did
illuminate the magnitude of a problem
that had been plaguing Section 106

12 above ground level

reviews for years: tribal nonresponse to
industry requests for consultation. Pre-
NPA, this often meant that industry
would proceed without input from tribes.”

The NPA, however, requires industry
to refer nonresponses to the FCC, which
will attempt to consult intergovern-
mentally with the tribes. Although the
NPA allows the FCC to authorize
applicants to proceed in the absence of
tribal authority response to these

On March 2, 2006, PCIA will host
a one-day seminar on strategies
for complying with the NPA at the
Bellagio Hotel, Las Vegas. This
seminar will offer information for
carriers, tower companies, site
owners and operators, turnkey
providers, site acquisition profes-
sionals, RF engineers, attorneys
and others involved in wireless an-
tenna siting and deployment. For
more details, visit www.pcia.com.

consultation requests, the FCC elected
instead to pursue consultation beyond the
established deadline. Accordingly, no ap-
plicant could proceed until the FCC had
engaged 100 percent of the tribes ex-
pressing interest in a particular location.

The stalemate was disastrous for the
wireless industry. By the time of PCIA’s
next annual meeting in 2005, more than
775 applications had been referred to
the Commission, with nearly half still

*This practice has legal precedent. In the case of
Narragansett Indian Tribe v. Warwick Sewer
Authority, 334F.3d 161, 168 (1st Cir. 2003), the
U.S. Court of Appeals concluded that a tribe’s
right to consultation under Section 106 termi-
nated when a tribe has failed to respond to
repeated requests for review.

pending after their NPA deadlines had
passed. Subsequently, PCIA and other
industry groups communicated almost
daily with the Commission to urge a
swift and definitive resolution.

One year after releasing the NPA, the
FCC adopted the tribal consultation De-
claratory Ruling, giving tribes a 20-day
window to respond to Commission noti-
fication. Otherwise, the ruling stipulates,
“The applicant’s pre-construction obliga-
tions under the Nationwide Program-
matic Agreement are discharged with
respect to that Indian tribe.” Additionally,
all applications filed before Sept. 10,
2005, were authorized to proceed, as the
Commission deemed it had met its inter-
governmental consultation obligations.

The Declaratory Ruling put an end
to the crisis, but not the story. Ifthe courts
decide antenna facilities are nor federal
undertakings, it follows that many fed-
eral environmental and historic preser-
vation laws currently imposed on
wireless infrastructure will no longer
apply. Related federal rules and regula-
tions—such as Section 106 reviews—
would go away. As this matter makes its
way through the courts, the industry once
again holds its breath. ag

Durcsak is senior director of Government
and Industry Affairs for PCIA.

AGL magazine is the official commercial
magazine for PCIA—the Wireless Infrastruc-
ture Association, sponsoring commentary,
news and information for that trade group.
Opinions, policies and information submitted
to the magazine by PCIA do not necessarily
reflect the opinions or news judgment of Biby
Publishing LLC, the publisher of AGL maga-
zine. Likewise, independent news items,
product information, commentaries and fea-
ture articles presented in AGL magazine do
not necessarily represent the opinions, poli-
cies or endorsements of PCIA.

www.agl-mag.com
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If You Build It, Will They Come?

by R. GClayton Funk

Continuing from last issue, “Johnny
Multiple,” fresh off the success of build-
ing, developing and selling his first
tower company, “TCF Tower Com-
pany,” has decided to see if he can make
his magic happen
again by establish-
ing “20x TCF
Tower Company.”

As one of the
terms of the TCF
sale, Johnny is re-
stricted from oper-
ating within the
“State of Restric-
tive Zoning” by a
noncompete agree-
ment. So, Johnny
decides to pursue build-to-suit agree-
ments and acquisitions in the adjacent
“State of No Zoning.”

The State of No Zoning is truly
unique, in our example, in that there are
no restrictions on development of any
kind: Nuclear power plants are next to
fireworks factories, landfills are proxi-
mate to public parks, weight-loss cen-
ters share buildings with all-you-can-eat
buffets and 24-hour nightclubs are
nestled up against churches.

While Johnny understands the risks
of building and owning towers in a state
where there are absolutely no restric-
tions on the development of towers, the
residents of the State of No Zoning still
want their cellphones to work, and the
increased demand for wireless services
has carriers deploying sites throughout
the state.

Johnny’s buddy at the state’s larg-
est carrier, “Perfect Coverage Wire-
less,” is an RF-design expert named
“Ernie Engineer.” Ernie tells Johnny
that Perfect Coverage plans to develop
100 sites in the state over the next 12
months and suggests that Johnny put a
bid in for the business.

Although Johnny made a lot of
money in his sale of TCF Tower

1 avove ground level

Company, he still doesn’t have enough
capital to develop 100 towers in 12
months, so he needs to find another eq-
uity partner to help him realize his goal
of starting, and then ultimately selling,
20x TCF Tower Company.

Fortunately for Johnny, his earlier
success caught the attention of several
private-equity investors who want to
invest in tower assets. Johnny begins
calling and visiting many of these firms
but, to his dismay, many of them de-
cline to invest in a new venture where
there will be no barriers to entry for
competitors. After all, when building
towers in the State of No Zoning, you
lose one of your key value drivers for a
tower site: a barrier to entry through
restrictive zoning environments.

Even when he finds an investor,
Johnny cannot hang on to it. One of the
investors that had initially committed
to backing him, “Hard-nosed Capital,”
found another entrepreneur to partner
with to build towers.

One company, finally, does sees an
opportunity in backing Johnny. It is
willing to put some money to work be-
hind a proven operator, despite the risks.

“Flush With Cash Capital” offers to
commit $10 million to Johnny’s new
tower company provided that Johnny
will also invest some of his own money.
But in return, FWCC offers Johnny 20%
of the company.

Johnny, who only owned 10% of his
previous company, is ecstatic about his
ownership position and signs the oper-
ating agreement with Flush With Cash
Capital without hesitation. After hiring
a management team and some opera-
tions folks, 20x TCF Tower Company
is ready to take on the world.

Armed with his capital partner and
some suggestions offered by Ernie En-
gineer, Johnny and 20x TCF submit a
proposal to Perfect Wireless to build
100 towers over the next 12 months.

To secure the deal, 20x TCF does not

require Perfect Coverage Wireless to
sign any leases until the carrier is ready
to deploy their equipment on each
tower. Perfect Coverage Wireless
awards the build-to-suit agreement to
20x TCF with little hesitation.

With a large amount of fanfare and
a flurry of press releases, 20x TCF
Tower Company announces the deal and
immediately begins to build towers
throughout the State of No Zoning.
After three months and no delays due
to bad weather, construction crew issues
or zoning battles, 50 towers are erected
on leased property and sit—empty but
ready—where Perfect Coverage Wire-
less can deploy the 100 sites they
planned for the year.

And then the call comes from Emie
Engineer to Johnny’s cellphone:

“Johnny-—bad news. Due to low
ARPU and decreasing MOUs, we are
shutting down the build plan ASAP. |
guess you are just SOL.”

It is a dark day for Johnny Multiple
and his dreams of 20x TCF Tower Com-
pany striking it rich. He and his inves-
tors have spent $5 million to build the
towers. He is paying rent on 50 ground
leases. He has a large employee base to
support, and yet there is no revenue
from Perfect Coverage Wireless or any
other carriers.

We’ll pause the train wreck here for
this issue, as you might find yourself
cringing at Johnny’s predicament.

What lies next for Johnny? Flush
With Cash Capital gets impatient as
money continues to hemorrhage in the
form of ground leases and salaries, and
Johnny must confront the fact that his
ambition of selling his company for 20x
tower cash flow is rapidly disappearing
under the weight of 50 empty towers.

Can Johnny work some magic to
save his dreams?

Funk is vice president of Media Venture
Partners, San Francisco.
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We can configure any SuperTITAN
model or height from 20' to 190,
just by kitting boxes.

10" sections are stocked
knockdown in our warehouse for
fast delivery. Sections include easy
to understand assembly instructions.

Call for a quote today!
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Cybercoverage for Your Business

Ifan intruder wearing a ski mask and
black Spandex breaks into your data or
operating center to beat three of your
servers with a baseball bat and spray-
paint them blue—don’t worry. Your
property coverage

will kick in and
cover the loss.
However, if a
20-year-old, dress-
ed in a floral shirt
and flip-flops ma-
nipulates your fire-
wall, gains access
to those servers re-
motely and deletes
or alters the data re-
siding on them, you
are in trouble. Traditional insurance prod-
ucts do not cover such malicious activity.
One could argue that data is property.
Is lost electronic data “property damage,”
within the meaning of a standard insur-
ance policy? What’s the extent of pro-
tection for copyrighted material when it’s
disseminated through a website? Can one
user sue another for passing along a com-
puter virus? Does an E&O policy cover
Internet-related defense costs? Specific
language in the general liability policies
excludes “cybercoverage.”
Cyberliability coverage has been
developed to “fill in the gaps” not cov-
ered because of errors or ommissions

peaaerin J'//].r;fwm e’
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in traditional general and property
policies. Experts in the legal and in-
surance industry understand that these
other types of coverage fall short.

Indeed, how often do we have to hear
reports of unpatched vulnerabilities,
outdated firewall configurations and
still more security holes, that have al-
lowed hackers, frauds, viruses and
worms to cause costly damage, before
we wake up to the fact that technology
in isolation is not enough?

Insurance client companies may
know a little about the availability of
cyberliability insurance, but many are
still far from signing on the dotted
line to buy such policies. Still, as
more insurers exclude Internet
threats from property or other tradi-
tional corporate policies (at the same
time that cybercriminals continue to
make their presence known), cyber-
security insurance providers grow
optimistic that an upswing in pur-
chases is on the horizon.

But be aware that, while this type of
coverage has been around for seven or
eight years, it is still relatively new and
immature. Because security liability
insurance is so new, we suggest that
before you buy a policy, have some-
one—preferably an insurance agent or
technical attorney—review it with a
fine-tooth comb. Some questions to ask:

e Does the policy cover all areas of risk,
indirect and direct damages incurred
from carelessness and attacks, and vi-
ruses from within and without?

e Does the insurer require a thorough
security assessment?

o How often does the insurer perform
cybersecurity “inspections”?

e Does the insurance policy pass the
review of an IT and/or insurance
attorney?

Specific features of a cyberliability
policy are:
e a definition of “cyberspace activities”
specially crafted for each account.

e coverage for distribution of content
and for errors and omissions in serv-
ices (both on- and off-line).

e protection of the innocent-insured
from intentional, unauthorized access
or the wrongful conduct of “rogue”
employees.

e allegation of intentional wrongful
conducts is covered until final
adjudication. agl

David Saul is vice president of
Atlantic Risk Management Corp.,
Columbia, MD, and an accredited advi-
sor in insurance. His email is:
dsaul@atlanticrisk.com.
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The Basics Behind Raising Capital
for Tower Company Expansion

A proper understanding of terms associated with lending will help you
to evaluate a loan’s structure and whether it will work for you.

You are positive that “the corner of Elm and 1st” would
be a perfect location for a tower. The only problem is that
you do not have the $300,000 in capital needed to build.

You need to evaluate your options.

You could wait for months—or years—to accumulate the
required capital from cash flow. However,
there are downsides to this approach. For
example, another tower might be built in
the area while you are waiting, and there
will be competition for tenants. Another
downside is that zoning or other local
ordinances might change unfavorably.

Another option is to sell another tower
to generate the needed capital sooner. The
disadvantage of this approach is that you
are trading away the upside of any future
collocation revenue.

The prudent approach is to keep your
existing tower assets and to borrow the capital to achieve the
same objective. In this and future columns, I will show you
how to raise the capital you need to expand your business.

Before we get into the intricacies of the lending world,
let’s go over the basic terminology of lending. A proper
understanding of these terms will help you to evaluate a loan’s
structure and whether it will work for you.

Term sheet — The term sheet is a document issued by the
lender which lays out most of the details of the loan. The
term sheet is not a binding legal document. An option, com-
mitment letter, or letter of intent may

and principal. This is advantageous to tower owners because
the interest-only period reduces the monthly debt service
required during the initial three years, allowing time to
collocate tenants on the tower.

Amortization — A reduction of debt by scheduled, regu-
lar payments of principal and interest sufficient to reduce
the loan amount during the term. Some borrowers think that
“amortization” and “term” are one and the same; they are
not. Think of a 10-year loan with a 15-year amortization.
This means that payments would be made as though the loan
would last 15 years, but at the end of the 10-year term, a
large “balloon” payment would be due.

Negative amortization — While an interest-only period
may be beneficial, negative amortization may be dangerous.
If the monthly payment applies to interest only, but is insuf-
ficient to cover the actual calculated interest amount, the
additional accrued and unpaid interest is added to the princi-
pal balance. If the borrower is unable to promptly place
tenants on the tower, then the outstanding principal balance
can quickly grow to exceed the value of the tower.

Balloon — The loan balance that is due at the end of the
loan term. Using the example from “amortization” above,
the balloon payment would be the excess money due at the
end of the 10-year term.

Bullet — A one-time payment of principal and interest
due at the end of the loan term. A bullet is similar to a
balloon, except that a bullet loan has no current cash flow
to support repayment. To satisfy the bullet, a borrower

may need to refinance the loan or sell

be used to bind one or more parties to  PErsonal guaranteées aré  the collateral.

the terms of the transaction. Personal guarantees — Personal
Loan term — The maximum length among the least-favorable guarantees allow a lender to hold an

of time that an outstanding balance may terms of a loan and may individual, or individuals, personally

remain under the lo.an. . nreclude the g“aran""- responsible fqr a loan. The lender may
Interest-only period — Portion of the f s h accept anything from real property,

term when the payments are a// inter- rom 0'“3“““!' other such as a private residence, to personal

est, and there is no reduction of the prin- personal f“]anc“]g_ property as collateral for making loan.

cipal (that is, no amortization). For

example, the borrower has a 20-year loan with a three-year,
interest-only period and a 17-year amortization. This means
that for the initial three years, the payments would include
only interest and the 17-year piece would include interest

18 above ground level

Or the lender may rely on the personal
guarantee based on the guarantor’s other income sources.
Personal guarantees are among the least-favorable terms
of a loan and may preclude the guarantor from obtaining
other personal financing.

www.agl-mag.com
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Corporate guarantee — Corporate guarantee allows a
lender to only hold a corporation (rather than an individual)
responsible for a loan. The lender can attempt to recover the
loan balance from the general corporate assets.

Covenants — These are requirements that a lender puts
on a borrower when a loan is committed. For example, a
lender may require the borrower to maintain a minimum li-
quidity level or a minimum net worth. If the minimums are
not maintained, then the loan may be in detault—even though
the loan payments have been made on time.

Advance rate — The advance rate is the amount of
money, stated as a percentage of collateral value or as a
multiple of recurring cash tlow from the collateral, that a
lender will advance to a borrower. This is usually a direct
reflection of the amount of ner tower cash flow (NTCF; see
helow) the tower produces. Lenders usually advance be-
tween five and six times the annual NTCF. A higher ad-
vance rate allows the borrower to put more capital to work
on the same asset.

Net tower cash flow — This is an equation that lenders
use to determine the amount of money that a tower gener-
ates annually. NTCF is usually calculated as tenant rent,
minus ground rent, operating expenses and taxes:

Monthly Monthly

income expenses
Tenant income #1 $1,500
Tenant income #2 $1,500
Ground rent $500
Operating expenses & taxes $500
Total Income: $3,000
Total Expenses: $1,000

NET TOWER CASH FLOW = $2,000
ANNUAL NTCF (NTCF x 12) = $24,000

1tis important to clearly understand these terms. The most-
established borrowers, having the most attractive collateral,
are able to obtain loans with higher advance rates, minimal
covenants and no personal guarantces. A borrower with a
less-established performance history will generally need 1o
build a credit record by successfully building and operating
towers and repaying debt. 1f a borrower can structure a loan
with these features. then finding the right term, amortization
and interest-only periods will be casy.

Next time. we will dive into the more advanced aspects of
finding a loan to understand and address why traditional lend-
ers are not accustomed to lending in the tower sector. 241

“Tower Construction & Safety Training”

3 ! ; Phone: 608 329 4840
Corporate Finance Group for Wireless Capital Partners, Santa Website: www.comtrai nusa. com

Monica, CA. If you have specific questions about debt and ‘ Email: comtrai n@comtrai nusa.com
capital that you'd like to have him address in this column,
you can email him at jsaba@wirelesscapital.com.

Jarred Saba is director of the Tower Lending Group and the

February/March 2006

5 World Radio History| -







RF field surveying missions

yield misleading results

if proper equipment calibration

and procedures are not followed.

Even government agents

with a ‘license to NAL’ make mistakes.
Spatially averaged measurements
provide a more reliable
reconnaissance of the target.

EW

Art and design by Scott Dolash; photography by Thomas Gibson;
RF test equipment courtesy of Narda Safety Test Solutions.
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AVIE TO A ‘NAL’

field measurements are taken to
reveal any potential safety
threats and whether a site, or

an area, complies with appli-
cablec regulations. People often ask me,
“Is it easy to measure RF fields?” The
difficulty, or complexity, of the task de-
pends on what is being measured, the
level of precision required, the survey
equipment being used, and the knowl-
edge and skills of the person making
the measurements.

I have taught technicians to check for
leaks in waveguide transmission lines
and taught industrial hygienists and
maintenance workers—with no elec-
tronics background to check for leaks
around semiconductor processing
equipment. In both cases, the task is
relatively simple: find the leak and get

22 above around level

it fixed. No great precision is needed.
On the other hand, I have looked at re-
sults from surveys at sites where I have
worked and known immediately that the
surveyor misinterpreted what he saw.

Equipment briefing from ‘Q Branch’
My friend Edward E. Aslan (princi-
pal engineer at Narda Microwave and
an |EEE Fellow) once wrote a schol-
arly paper on measurement artifacts.
Because Aslan holds more than 90 per-
cent of the worldwide patents for the
design of RF survey instruments, he
knows what he is talking about. I took
much of what I learned from Aslan and
taught a course for professional engi-
neers, through the National Association
of Broadcasters, that explained some of
the odd survey results that many of them
had seen and could not explain. These
measurement artifacts are a combina-
tion of equipment-design issues and
interactions between the RF field, the
instrument and the surveyor.

RF field-level measurements always
have uncertainty, even when made by a
skilled surveyor using the best available
instrument. Measurement uncertainty
has three major components:

e measurement uncertainty due to the
instrumentation.

e perturbation of the field by the
surveyor.

e time and spatial variations in the field.

Some common measurement prob-
lems encountered even with the best
equipment are false readings caused
by 60 Hz pickup, zero drift and static
pickup. Measurements below 30 MHz
(and especially below 10 MHz), are
particularly challenging. They require
special techniques to compensate for
the interaction of the survey equip-
ment, the surveyor’s body and the
electrical field. Anyone who has cver
made measurements around an AM
station knows how difficult it can be
to get good results.

Sometimes, these measurement
errors don’t pose a problem. For
example, | often see modest fields
reported on the ground close to a tall
broadcast tower, when the reality is that
the fields are below the measurement

threshold of the instrument—the
surveyor is simply reading zero drift.
On the other hand, [ have seen reports
that a rooftop environment was not in
compliance, yet actual field levels were
negligible. The surveyor was getting
false readings from 60 Hz pickup or
static from something like a nylon wind-
breaker. Of course, if you are inspect-
ing for the FCC and you make such
mistakes, it can cause problems.

Obtaining reliable intelligence

The methods and techniques used to
make measurements should vary with
the situation. | first check large areas
on the ground or roof by moving the
probe position in the three spatial
dimensions, looking for peak field read-
ings. If none exceeds 25 percent of the
FCC’s maximum permissible exposure
(MPE) limit for general population/
uncontrolled exposure, | make a couple
of spatially averaged measurements and
document them accordingly.

My report might state that the spa-
tially averaged field levels in this area
ranged from 15 to 25 percent of the
MPE limit. | don’t get carried away
trying to determine whether the aver-
aged level is 17 percent or 19.5 per-
cent. First, no one really cures.
Second, to do so implies a level of
precision that is impossible to
achieve. Each of my reports states my
assessment of the field levels but also
includes an advisory section that dis-
cusses measurement uncertainty of
the instrument. (Actually, measure-
ment uncertainly is more often a func-
tion of the techniques used and the
variable nature of the fields than of
the capabilities of the instrument.)

When you do find spatial peaks that
exceed the MPE limit, you have to be
more careful in evaluating the fields in
that particular area. I make a minimum
of three spatially averaged measure-
ments. If all three measurements vary
no more than 10 percent, and none
shows field levels that exceed the limit,
I average the three. If | see more than
about a 10 percent variation among the
three readings, | keep making measure-
ments until | am satisfied that | have
obtained consistent, repeatable readings.

www.agl-mag.com
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If the readings indicate that the arca has
levels that exceed the MPE limit by a
small amount, and classifying the area
in this way would affect operations, | try
to further refine the measurement. For
example, if | initially got a reading of
a small area that

110 percent in
nonqualified per-

shaped frequency-response probes as the
primary tools used for surveys of wire-
less and broadcast sites.

Shaped frequency-response probes are
designed so that sensitivity at the point of
detection varies over frequency range. The
goal is to match a standard. such as the

FCC regulations, as closely as possible.
Narda Microwave holds the patent on this
technology. which is similar to a filter. It
is impossible to make the sensitivity
match the MPE limits exactly. The great-
est errors tend to occur at the transition
points where the MPE limit changes from

a constant to a

sonnel frequent. | slope. or vice
would take the | 48 MWicm? versa. In the FCC
time to sec. if 105| == OccupationaliContralled ‘ Max!ml:lm regulzu.ions for oc-
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measurcments.

The red line shows the typical frequency response of a Narda 8700 series
shaped frequency-response probe, compared to the 1997 FCC regulations.
Note that the greatest deviations from the FCC MPE limits occur at the tran-
sition points. The design of the tuning circuits causes the response to ‘round’
at these points. These probes include calibration frequencies at or near each
of the transition points.

Distinguishing
friend from foe

Virtually all
RF safety mea-

major component
of measurement
uncertainty for a
probe is normally
its frequency de-
viation. The Narda

surcments  are
made with broadband instru-
ments —a probe and a meter, The
accuracy of a survey instrument
is almost entirely determined by
the accuracy of the probe. Most
probe specifications are ex-
pressed in decibels (dB). A
parameter that has a 1.0 dB tol-
crance means the value could be
off by 26 percent. By contrast,
even a simple meter should be
accurate to within five percent.
Frequency deviation is the
most important characteristic
that contributes to measurement
uncertainty. but it is not the only
one to consider. FCC regulations.
and all major worldwide stan-
dards, have exposure limits that
vary as a function of frequency.
The growth of wireless scrvices
and the deployment of digital
television have led to a growing
number of sites that have mul-
tiple emitters operating at fre-
quencics with different MPE

limits. This has led to the use of
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Standards for human exposure to RF radiation specify
MPE levels averaged over the whole body. Collinear
dipole antenna arrays commonly used in wireless
communications have multiple lobes close to the an-
tenna. Field strength typically varies by 6 dB along
the length of an array. Therefore, the measured value
depends not only on the distance from the antenna
but also on the height above ground level.

Safety Test Solu-
tions Model A8742D probe | use
is calibrated at 14 frequencies to
guarantee that the frequency de-
viation—etror vs. frequency — is
a maximum of £2 dB. Other
characteristics, such as ellipse
ratio and isotropic response. are
less significant than frequency
deviation but they cannot be ig-
nored. 4 good rule of thumb
when making measurements in
multisignal environments with
this 1vpe of equipment is to as-
sume an uncertainty of £3 dB.

The £3 dB figure for mea-
surement uncertainty is only
applicable for the Narda 8700
scries shaped frequency-
response probes. These probes
are tested at multiple frequen-
cies and have a guaranteed
maximum deviation of £2 dB
over their entire frequency
band. The other brand of
shaped frequency-response
probes is also supplied by
Narda Safety Solutions. The

www.agl-mag.com



Type 25 FCC shaped probe is used with
the EMR series of meters. This probe
does not have a guarantced maximum
frequency response error. Most of these
probes have been sold with only a
single calibration frequency: 100 MHz.

If measurements are made where
there is only a single emitter or where
all emitter trequencies are close to each
other, as in the case of a site with only
cellular service, a correction factor can
be used to reduce the amount of mea-
surement uncertainty. This normally re-
duces overall measurement uncertainty
from the instrumentation to about £1 dB.
The use of correction factors is less ac-
curate when one attempts to interpolate
between two calibration frequencies near
the transition regions of the probe.

A miss is as good as a mile
Spatial averaging is an important tech-
nique that reduces the amount of measure-
ment uncertainty when assessing an RF
environment. This technique is important
for both wireless and broadcast systems.
Most wireless systems antennas are

collinear dipole arrays. These antennas are
made up of a series of radiating elements
that are normally spaced one wavelength
apart. A common measurement require-
ment is to determine the strength of the
RF fields on a roofiop necar one or more
of these antennas. Even if there is only a
single antenna to consider, and its output
power is held constant. it is possible to
obtain field-level measurements that vary
by as much as 6 dB above exactly the
same point on a rooftop. (See the diagram
on page 24.) This is be-
cause there is roughly a

tween each peak and null

of the electric field. Because the radiat-
ing elements are spaced one wavelength
apart, the vertical distance between peak
and null is only half a wavelength. If an
=X is marked on the roof, and two mea-
surements are made directly above that
point, a difterence of about six inches in
height can yield readings that vary by as
much as 6 dB at cellular and paging tre-
quencies. At PCS frequencies. the verti-
cal distance between peak and null is

about three inches. This variance can oc-
cur when both measurements are in ling
with the antenna and is independent of a
partial-body-exposure scenario. In con-
trast, spatially averaged measurements
will be far more consistent.

Knowing the lay of the land

The RF field levels froma TV or FM
broadcast antenna are normally quite
low at ground level and increase as a
tunction of elevation above ground

A difference of ahout six inches in height can
6 dB. or 4:1. ratio be-  yjeld readings that vary hy as much as 6 dB.

level. with the maximum level occur-
ring at an elevation of one quarter-wave-
length above ground level. For FM
stations, this means that the peak ficlds
are roughly 2% feet above the ground.
The field intensity then drops off as
elevation increases. The ratio of field
strength. trom peak to null, is typically
8:1 or greater.

Multisignal environments, typical of
the many broadcast antenna farms. are far
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more complicated because of various
wavelengths and the interactions that take
place between fields near ground level.
Field levels in these environments vary
dramatically in all three dimensions and
as functions of time. Even spatially aver-
aged measurements will not be totally
repeatable. Field levels also vary due to
the interaction of the surveyor’s body with
the field. Even with these variables. spu-
tially averaged measurements will be far
more accurate and repeutable than mak-

ing measurements bused on looking for
spatial peaks.

Double-O accuracy/‘double trouble’

The FCC stepped up enforcement of
its RF radiation regulations about four
years ago. Unfortunately. the agency
has been making measurements with
instrumentation that typically overesti-
mates field levels by about 2:1 and has
also been using an inaccurate. indefen-
sible deferential approach to determine

Universal Site Monitoring

Hark Tower Systems has a solution for every make and model of
light system. Our Site Management software lets you setup your
own in-house, automated monitoring center.
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compliance at antenna farms.

The FCC purchased several sets of
survey equipment and trained its inspec-
tors in Denver in the spring of 2003.
Shortly thereafter, [ surveyed a small
broadcast site on a mountaintop outside
of Denver. This was a simple site, with
one high-power TV station antenna and
two low-power station antennas on a
single tower. On arrival, [ told the chief
engineer that | was going to start on the
high side of the site outside of the en-
closure. as | thought that was where we
might find the highest field levels. He
then told me that the FCC had been
there a few days carlier and that they
had found a “hot spot” in exactly that
arca. | then made several spatially av-
craged measurements in the arca and
found an average field level of only 55
to 60 percent of the public MPE limit.

I checked with the FCC to determine
wliy they were going to require the high-
power station to lower its power (until
some RF safety “NOTICE™ signs were
installed), and found that they had mea-
sured field levels of about 120 percent.
This bothered me—why should our two
sets of readings vary by o factor of two
at such a simple site? The FCC even
confirmed that virtually all the energy
was from the high-power station by
making the station shut down. I had my
probe personally checked by Narda's Ed
Aslan, and was assured that my equip-
ment was accurate to within about three
percent at that station’s frequency.

About four months later, I did a sur-
vey at the big antenna farm on Mt. Wil-
son. outside of Los Angeles. One of the
workers showed me the spray-painted
spot on the ground that the FCC had re-
cently marked as having the “highest field
levels on the mountain.” [This inspec-
tion was discussed in *What You Should
Know About MPE,” in the June/Julv
2003 issue of AGL—Editor.] 1 made a
couple of quick checks in this small area
and measured only about 80 to 90 per-
cent of the public MPE limit. | didn’t do
more. as I was there for other reasons.

About a month later, the FCC issued
a Notice of Apparent Liability for For-

feitre (NAL) to three FM stations and

one TV station for jointly exceeding the
public limit in this area, an area justifi-
ably deemed public since access was not
restricted. The MAL stated that the field

www.agl-mag.com



The FCC approves and encourages
spatially averaged measurements, but it
does not define how they should be made.
The most common method uses a timing
function in the instrument. When the probe
is moved vertically at a uniform rate of
speed, you get an average over the height
of a person. A typical logging rate is 32
data points per second. A typical 10-sec-
ond spatial average will be based on more
than 300 measurements.

The more nonuniform the field levels
are, the greater the variance that can be

Proper Surveillance Technigues

move his or her feet, the averages can
vary because of a nonuniform rate of
speed and/or because the probe is
moved over a slightly different area. If
field levels are highest at head height, a
slight delay in stopping the measurement
adds a disproportionate amount of en-
ergy from the highest field area to the av-
erage. Similarly, if the highest field levels
are near the ground, a slight delay in
starting to move the probe after pushing
the start button can have similar results.
Of course, the field levels often change

off the surveyor’s own body.

One highly regarded expert in the field

who has made thousands of spatially aver-
aged measurements believes that it is diffi-
cult to repeat the same measurement to
within five percent, even when the greatest
care is taken. This assumes that:
e the surveyor does not move and at-
tempts to measure the exact same spot.
e nothing changes in the fields that are
being measured.

Realistically, if a series of spatially av-
eraged measurements are within 10 per-
cent of the mean, the

-

surveyor is being careful.

If a series of spatially aver-
aged measurements made
with the surveyor in one posi-
tion indicates that the field lev-
els are close to the MPE limit,
then it is necessary to take ad-
ditional measurements to av-
erage out the effects of the
surveyor’s body on the mea-
surements. The best way to do
this is to perform four or five
spatially averaged measure-
ments while standing in one

|

expected. The fields at multiple-emitter
broadcast sites can vary dramatically in
intensity over a distance of a few inches
in any direction. It often requires at least
five spatially averaged measurements in
the same location to have the confidence
that a reasonably accurate measurement
has been made. It is not just a matter of
averaging the spatially averaged mea-
surements. Experience teaches the sur-
veyor to know which measurements
should be ignored.

Assuming that the surveyor does not

between measurements, causing even
more deviation.

If the surveyor moves his or her body
and attempts to make spatial averages
over the same point on the ground, one
often sees large differences in readings
due to the influence of the surveyor’s
body on the measurements. In some
cases, the body can block the energy
from reaching the area being measured.
In other cases, the probe may detect en-
ergy that is a combination of the actual
fields and of additional energy reflecting

Personal Fall Protection

1

,’

www.elkriver.com

:

e

el

position, and then repeat the
procedure in a minimum of three other
positions. It is critical to make sure that all
measurements are always made with the
probe positioned over the same pointon the
ground. Although this concept may seem
obvious, at least one organization has been
erroneously teaching people to stand in one
position and to simply rotate their body. Of
course, this results in a series of measure-
ments that are made over different points in
a circle that is about six to eight feet in di-
ameter (depending on the length of the
surveyor’s arm and the length of the probe).
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level in this area of noncompliance
measured “160.5 percenmt” of the public
MPE limit. Imagine that: four-digir mea-
surement accuracy. It was also about
double what 1 had measured. The FCC
claimed that one FM station had field lev-
els of about 80 percent of the MPE limit;
the other three stations had field levels
between 10 and 12 percent. The other 18
stations partially illuminating the spot
were deemed to have field levels below
10 percent. The NAL claimed that the

FCC used 10 percent, rather than the 5
percent specitied in its regulations, to
allow for measurement uncertainty.

| did some digging and checked into
the instrumentation that the inspectors
were using. Yes, the FCC had paid to
get multiple-frequency calibration per-
formed on their Type 25 probes. But
unfortunately, the survey sets did not
have the frequency deviation cenrered,
as with the equipment that 1 use. A re-
view of the calibration data clearly

Consistently
Cool.

Bard Manufacturing Company
Bryan, Ohio * Phone: 419-636-1194 ¢ www.bardhvac.com * email: bard@bardhvac.com

Contact Bard today for a distributor near you.
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shows that all the FCC instrumentation
reads 3—4 dB high throughout the broad-
cast band--i.e., at least double.

The other big problem is the FCC in-
spectors’ methodology. They did make
numerous spatially averaged measure-
ments to arrive at the “160.5 percent”
average. But to determine which stations
were significant contributors, while
minimizing downtime, they used a fun-
damentally flawed technique. They made
two spatially averaged measurements
with each station powered down, one at
a time. They determined each station’s
contribution by subtracting the average
of these two readings from the baseline
of 160.5 percent. Although this method
is fine for the FM station that was con-
tributing about half the energy, it is vir-
tually useless when trying to quantify the
small contributions of the other stations.

In essence, the FCC determined each
station's contribution by subtracting a
large, imprecise number from another
large, imprecise number to calculate a
small number:

At a site like Mt. Wilson, the next
measurement could easily vary by 10
percent without shutting any station off-
Calculations were made for one of the
stations cited at Mt. Wilson using the
FCC-recommended formula. These cal-
culations are normaily accepted by the
FCC because they are conservative
calculating the field levels at two meters
above the ground. This calculation
showed field levels of about one quarier
of what the FCC cited.

‘License renewed—or revoked?

As late as December 2005, FCC in-
spectors were using the same bizarre
method at a big antenna farm in Boise,
Idaho where there are more than 30 sta-
tions contributing to the field.

Where does it stop?

Accurately measuring RF fields
depends on methodology, equipment
calibration and a skills base. Without a
proper combination of these factors,
misinterpretations will defeat the
purposes of establishing RF safety and
ensuring regulatory compliance.  agl

Strickland is president of RF Safety
Solutions, South Setauket, NY.
His email address is:

RStrick@RF SafetySolutions.com.
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MANUFACTURER:
Kline Tower, 1972

TOWER TYPE:
Lattice

HEIGHT:
1463 feet

APPLICATION:
FM and Television Broadcast

LOCATION:
Minneapolis, Minnesota

PHOTOGRAPHER:
Steven Bergerson Photography
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by Winton Wilcox,
President & CEO, ComTrain

hile attempting to in-

stall a transmission

line ladder in one

piece, a rigger in-

stalled the top few

bolts and then fied off

1o the line ladder to climb down and fin-

ish installing. The line ladder peeled off

along with the climber, causing his death.
This report is unverified, yet plausible.

No structures have been built higher

than towers. Communications towers soar

to levels more than 2,000 feet high—that’s

more than one-third of a mile. Imagine

spending eight or 10 hours each day, sus-

pended hundreds of feet above the near-

est floor, wall, window or furniture. You

have no ground to rest on, no rocks or

logs to sit on. You have no shelter. The

professional men and woman who build,

maintain and inspect these gossamer

32 above ground level

Every tower is a ‘remote’ tower.
There is no such thing as

a ‘short’ tower. Experience is
no substitute for training.
Never shed responsibility

to try to beat the clock—

you can’t beat the Reaper.

structures are part of a special group that
faces these challenges.

The explosive demand for wireless serv-
ices requires thousands of new towers every
year. Staying abreast of skyrocketing tech-
nology requires that thousands of wire-
less systems be replaced, renewed, repaired
and inspected. The special nature of indi-
viduals capable of performing this work,
coupled with the increasing need for these
workers, draws thousands into this danger-
ous environment every year.

The benefit of this growth is that the
average citizen can make a wireless
phone call nearly anywhere in the
nation. A consequence of this explosive
growth is that some tower professionals
lose their lives.

Why? Two causes of tower deaths are
money and lack of training.

Commercial service providers spend

billions of dollars on this gold rush.
They recruit relatively few
experienced tower workers to fill thou-
sand of available jobs. Companies
with competent financial skills and
abundant technological skills rush into
the commercial carrier business. Many
don’t understand the “plant”: the
physical delivery system—the towers.

Experience falls short
Seldom does a human resource de-
partment staff have experience finding

Climbing to construct or to main-
tain towers, or to add attachments,
is complicated by weather (inset,
left) and structural instahilities
(insets center and right). It is a
lonely occupation (right), and every
work location is ‘remote’. Photos
courtesy of ComTrain.

www.agl-mag.com

law of physics

The NC-DOL Tower Safety Standard

The North Carolina Department of
Labor (NC-DOL) is aggressively en-
forcing its tower worker safety standard
published in 2005. Emulation of this
standard could expand to other states.

The North Carolina Administrative
Code (13 NCAC 07F.0601-0609)
addresses hazards, especially related to
falls, associated with work on commu-
nications towers. and became cffective
Feb. 1. 2005. On Nov. 1, 2005, a tower
services employer was cited by the NC-
DOL for failure to provide 100 percent
fall protection and for failure to perform
and document hazard assessments and
pre-climbing inspections.

What the new standard requires
The regulations apply to work on

communication towers during construc-

tion, alteration, repair, operation,
inspection and maintenance. Commu-
nications towers are defined as towers
over six feet in height used primarily
as an antenna, or that host one or more
antennas. Where the tower is affixed to
another structure (an electrical trans-
mission tower, building rooftop or wa-
ter tower), the applicable part of any

controlling federal regulation (29 C.F.R.

1910.268.1910.269, or 29 C.F.R. 1926,

Subpart V for transmission towers) ap-

plies up to the point of access to the

communications tower.
Employers must ensure that:

e employees adhere to acceptable
conditions of access.

e at least two employees are present.
including one competent person.
when employees are exposed to fall
hazards above six feet.

e a competent person has inspected the
tower base for damage, deterioration.
structural deficiencies and function-
ality of safety features before employ-
eus climb above six fect.

Employers must ensure that 100 per-
cent fall-protection systems are used

February/March 2006

prior to employees climbing covered
towers. Where adequate fall protection
is provided, the regulations do not re-
quire retrofitting of communication
towers with fall-protection equipment.
Although the standard does require
a specific type of fall protection. the rule
provides criteria for certain types of fall-
protection systems. should the employer
choose to use them. Types of fall pro-
tection covered under the rule include:
e guardrail systems, conforming with
29 CFR 1926.502(b).
e personal fall-arrest systems. conform-
ing with 29 CFR 1926.502(d).
e positioning-devices systems, con-
forming with 29 CFR 1926.502(e).
e ladder safety systems. which must
comply with 29 CFR 1926, Subpart X.

The standard also requires employ-
ersto create and maintain certain records:
e training records.

e medical records and non-ionizing ra-
diation exposure records.

e equipment inspections and testing
records (including information re-
lated to modifications, repairs. test,
calibration or maintenance).

Employers must provide training

(and maintain training records) on:

e review of written work procedures.

e hazardous materials training for em-
ployees who handle or use flammable
liquids. gases or toxic materials.

o fall-protection training.

e hoist-operator training (for hoist
operators).

o RF training for employees exposed in
excess of the MPE limits stated in 47
CFR. 1.1310.

e retraining, when necessary.

What the citations covered
frrthotvev— 12005, NC-DOL eita-
tions, the employer was cited for fail-
ing to complete a number of the newly
required tasks. Among them were:

e no hazard assessment.

e no pre-climbing planning and inspec-
tion or documentation of same.

o failure to ensure that fall-protection
attachment points met specified
requirements.

e no documented emergency-rescue
procedures.

e failure to assure that attachment
points were secure.

o failure to provide two employees on
site with first aid/CPR.

What employers should do

Tower construction and service em-
ployers operating in North Carolina
must update their safety and health
practices to incorporate these recent
changes and modify their written train-
ing programs and compliance plans ac-
cordingly. The standard applies to any
employer whose employees perform
work on communication towers higher
than six feet.

Other states. or OSHA, could look
to the North Carolina regulations to es-
tablish elements of a general-duty-
clause citation. While the general-duty
clause does not require employers to
adopt the practices described in the
North Carolina standards, employers in
the tower construction and maintenance
industry could be charged with Anowil-
edge of the standard in any case brought
in other states. Accordingly. employers
should consider whether its employees
and contractors should follow these pro-
cedures in other states.

Preparing plans and documenting
compliance with these requirements
may appear to be a daunting task. but
once the initial effort is complete, much
of the compliance effort will be simply
to repeat certain practices and proce-
dures on every job.

Sarvadi is a partner, and Brewer is an
associate, at the law firm of Keller and
Heckman, Washington, DC.
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Rescue procedures for extricating a sick or disabled tower climber are an
integral part of proper training. Photo courtesy of ComTrain.

tower workers with the necessary skills.
Few corporate safety directors and
trainers are familiar with what it takes
for riggers to work and maneuver on
towers like spiders on a web. Middle
management and field management per-
sonnel charged with raising the tower
may have little or no experience with
these unique structures.

Project managers, on average, simul-
taneously juggle as many as 150 new
tower builds or replacements. Average
tower construction companies have 15
good tower workers on staff. This
means each project manager must work
with several contract companies, seek ad-
ditional contractors, find a construction
company with more capacity or combine
these approaches to fill the need.

New companies also are entering the
tower construction business. Although
the growth is good, if established

34 above ground level

companies find it difficult to recruit
trained staff, where can new companies
hope to find help? The shortage of trained
workers cannot be solved by money alone.

Interestingly, the construction de-
mand is drawing companies from other
trade disciplines into the tower indus-
try. For example, electrical contractors
hired to wire a few rooftop installations
or to install the utilities at a tower site
have been asked by their customers to
build “a few small towers.”

Those who use the phrase “small
towers” reveal some ignorance. Al-
though it may be sobering to consider
working on a 2,000-foot tower, and a
candidate may hesitate, when a tower
is described as “small,” maybe it seems
less intimidating. For example, a “cell
tower” is seen by many carriers, con-
tractors and the public as something
smaller, less sophisticated and less

dangerous than a broadcast tower. They
might be smaller, and they may be less
sophisticated, but they are no less
hazardous to the worker.

For example, a seasoned profes-
sional engineer charged with inspection
and safety responsibility for a large
number of towers spent years trying to
convince his client that several were
decaying and needed repair or replace-
ment. During safety training, he taught
crews to inspect towers thoroughly be-
fore climbing.

One crew leader, while checking the
guy-wire anchors before a climb, told
a worker that the engineer had said,
“Check the anchors on a guyed tower.”

“How should T check them?” the
worker asked.

“Feel them, look at them, and kick
them,” the crew leader laughed as he
kicked the anchor, which pulled out of
the ground, and the tower fell over. The
laughter stopped.

The engineer marked that site and
several others with signs warning
against climbing the towers. The client
was furious. The client told the engi-
neer he was being ridiculous; that the
tower was only 25 feet tall, and he de-
manded the engineer attend a meeting
at the corporate headquarters.

The engineer told the client that he
would be glad to attend, and he would
agree with the client that the waming was
ridiculous if the client would do him one
favor. The client agreed, and the engineer
said: “When I get to your office, you and
I will go to the roof of the building”™—
only a two-story office building—"and
you will jump off. Since it is only 20 feet,
there should be no problem?”

Without proper training, working on
towers is dangerous, whether the work
is at the 20- foot or the 2000-foot level.
What training is needed? What makes
working on towers so different from
working on a rooftop or installing iron-
work on buildings?

Professionalism and safety
Although some hazards are obvious,
others require experience and training.
Two areas of training are critical to
professionalism and safety. Tower
workers must have skills to complete

www.agl-mag.com




the wide array of tasks required in build-
ing and maintaining towers. Because the
working space on towers is small, and
because projects may involve trade
skills from more than a dozen disci-
plines, tower workers are required to be
highly skilled and independent.

A simple task on the ground may be
complex on a tower. How many tower
climbers does it take to change a light
bulb? One. There is no room for other
workers to help. On a tower, replacing
a light bulb requires the worker to carry
the replacement bulb, tools to open the
fixture, test equipment to confirm the
circuit, products to clean the lens and
fixture, and gaskets to replace possibly
damaged seals—carry them, that is,
maybe hundreds of feet straight up. The
worker must know how to open the fix-
ture, how to clean and check the seals
and vents, and how to test the circuit to
verify that other repairs are not needed.

Consider that this simple task of re-
placing a bulb requires three skills: first,
the manual skill to replace a light bulb;

second, the electrical skill to use and
comprehend voltage-testing equipment;
and third, the physical skill to climb hun-
dreds of feet up and down. Imagine the
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the installation and de-rig the tower.
Satisfactory training includes lessons

about the basic structure of towers.

Tower climbers must be able to evaluate

o .

Some tower structures héve rings or platforms, but generally there is no flat
area for worker rest or equipment assembly. Photo courtesy of ComTrain.

skills required to rig a tower, lift a 300-
pound antenna or ice guard 200 feet
above the ground, position the device,
bolt it in place, test the effectiveness of

whether the structure is safe to climb
and work on, given the tasks involved.
If the climber in the anchor example
had not known enough to inspect the
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training and safety

anchors, he might have climbed right
up to replace a simple omni antenna,
shaking the tower in the process. His
work might have pulled the anchor out
of the ground, and he could have fallen
with the tower, 25 feet.

Climbing and working on steel com-
munications towers is unlike any other
activity. Towers are not built for human
occupancy. Fire marshals and building
inspectors do not conduct regular in-
spections. Towers are filled with more
and more attachments, and they are
sometimes overloaded.

Unique working environment
Clients’ requests to mount and oper-

ate equipment rarely consider how a

climber would reach the mounting

.

Safety-training seminars and pre-climb safety meetings are essential to minimizing
the risks for tower construction and maintenance crews. Photo courtesy of ComTrain.

ladder or, worse yet, climbing alternated
step bolts. Leg or knee injuries, cramps
and pains are common on such tiring
climbs. Other high construction usually
offers flat surfaces, such as iron girders
and decks, to serve as rest or assembly
areas. Towers rarely have any flat work
surfaces. A technician must “pack” tools
and parts while maneuvering around
and standing on surfaces generally no
larger than the instep of the foot.

In addition to selecting, modifying
and toting tools, climbers must carry
and use personal safety equipment.
Tower safety equipment has unique re-
quirements. Safety equipment and tools
used on towers must be lightweight and
portable. Even with lightweight prod-
ucts, the shear bulk and mass demands
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location or work in the awkward condi-
tions. Few tools, and little equipment, are
designed specifically for use in the self-
contained environment of tower work.
Tower workers must modify and adapt
equipment and tools to perform the tasks.
Dropping a wrench—a minor annoy-
ance on the ground—becomes a big
problem when working on a tower.
Two climbs on a 200-foot tower, per
day, is more than 800 feet of climbing a
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multi-use tools and equipment. A tower
technician must be able to use the same
lanyard and connector to attach to small
steel bracing or large double-angle steel
during the same climb.

In addition to light weight and flex-
ible use, the equipment must not encum-
ber or endanger the climber. A long
lanyard dangling beside the legs may
hardly endanger someone walking
across a deck, but during a tower climb,

long lanyards become trip hazards: they
catch on bolts, they snag on the knees
and they hang up on the feet.

Locking hooks and carabiners (‘D’
rings) may rmake more positive connec-
tions if they require two hands to open,
but tools used on a tower should not
require two hands to manipulate. At-
tachments using chains, pins or fasten-
ers that can be dropped are also
inadequate for use on towers.

Even the common hardhat is often
inadequate for working on a tower.
Simple “bump caps” that rest on the
head or even use tightening adjustments
are prone to fall off when the worker is
suspended on a tower. Most of the in-
expensive hardhats can be adapted to a
chin strap (a simple elastic band worn
under the chin te keep the hat on), but
these are uncomfortable, inadequate and
distained by most climbers.

Some safety equipment manufactur-
ers understand the needs of tower work-
ers. A few companies have made the
effort to develop equipment that works
in this intense environment, but much
remains to be done. .

Even the more conscientious manu-
facturers have a distribution problem.
How can a tower climber find and buy
equipment that is workable and efficient
for this special profession? Local dis-
tributors sell most such equipment, but
these outlets rarely have salespeople fa-
miliar with the special needs of tower
workers or the advantages of various
pieces of equipment. Most sales people
just know a harness is a harness, a lan-
yard is a lanyard, and they sell what they
have whether it will be used working on
a tower, in a man-basket or on a roof.

This distribution problem requires a
better-trained buyer. The tower climber
must know what works, how it works and
what realistic options are available.

All tower work is remote work. Even
working on a 200-foot tower in the cen-
ter of a major city is remote. A worker
who is injured or sick at 200 feet straight
up is just as isolated and remote as a
worker several miles out of town. One
often-overlooked and critical element of
training relates to whatto do if a worker
is severely cut, sick or disabled 200 feet
straight up. How do you treat the
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problem? How do you get the climber o Tower-pro, a Yahoo group main- Manufacturers of safety equipment
to the ground? What equipment is avail- tained and populated by nearly appropriate to tower work include:
able to perform: a rescue? How is it 2,000 tower workers. e Buckingham Mfg,
used? What skills are demanded? ; e DBI/SALA.
The consumer increasingly demands Tools/equipment distributors include: o Elk River.
portable, instant communications. e Midwest Unlimited.
Money is rushing into the wireless in- e Bunch Company. Suppliers to the industry include:
dustry to meet this demand, and during e Andrew.
the next 15 or 20 years, the pressure will Industry training specialists include o PolyPhaser.
generate an intense need for tower work. e ComTrain. e Anritsu. agl
Companies with no respect for what
it takes to build and maintain towers find
themselves delayed by the permitting
process and constrained by design and
budget limitations. When the time
comes to build, the pressure to activate
new sites may lead them to push the
o The 2006 Tower Market Report
Most tower clients do not have tower written and edited by Jim Fryer
workers on the payroll. They do not al- and Robert Schwaninger Jr., Esq.
low employees to climb towers. The cli-
ent just wants to “raise the tower, activate In-depth tower market analysis exploring the growth,
the site and sell minutes or excess ca- size and economics shaping the tower industry.
pacity.” Many project and contract man-
agers are compensated by bonuses based
on meeting or exceeding completion
dates that are increasingly unrealistic.
Facing the shortage of available con-
tractors, many companies hire a general
contractor and let “the general” fight the
resource issues. Yet large general con-
tractors themselves rarely have employ-
ees who climb towers. They subcontract
parts of their large projects. In turn, the
subcontractors rarely have the manpower
or equipment to meet these inconsistent,
short-term projects, so they subcontract
parts of their work to additional small

companies. Who evaluates the actual Available Now
workers, and how are they evaluated? For a limited time you can purchase the 2006 report

“Where are the money, support, time and and receive the 2005 edition at no additional charge.
effort to provide training? Hurry, supglies are limited!
Cheap, fast construction and time
pressures coupled with new and poorly s 4 7 5
trained workers represent a formula for
disaster. It is the responsibility of all who To order call 610 284-9289
are involved in the wireless industry to Major Credit Cards accepted
employ safe practices and to pursue
professicnal standards in workmanship.

Some of the resources for informa- WWW. tO wer S our C e - C om

tion and training related to tower ] |
workers include associations such as: Partners with PCIA in Tower Search,

o National Association of Tower the MLS system for the tower industry!
Erectors.

e Energy Telecommunications
and Electrical Association.

Biby Publishing presents:
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Linux-based systems enable low-cost ‘real
estate’ for monitoring network operations.

NOCs: One Way to Save—
or Make—Money

The days of contact-closure alarms are giving way to a world
of intelligent systems that make remote-site monitoring a
moment-by-moment snapshot of systems status.

by Donald Koehler

Network Operations Center

(NOC) is a common management
tool used by companies with wide-area
operations or large equipment pools that
must be monitored. NOCs also provide
benefits to companies, with multiple
sites. that wish to provide a low-cost,
centralized oversight of power, lighting,
fire, climate control, intrusion or other
site parameters. A NOC can serve as a
customer contact point for technical is-
sues, can coordinate dispatch of main-
tenance staffand can provide up-to-date
information to large customers when an
outage has aftected service.

Large to mid-sized companies pro-
vide a “24/7" monitoring staff, (with
maintenance staff typically on-call). to
maximize network uptime. Smaller or-
ganizations can benefit from the use
of open-source tools that allow semi-
automated monitoring of key alarm or
equipment-state indicators. Small op-
erators can save on labor costs by

counting on software intelligent agents
to perform after-hours callouts to re-
spond to alarm conditions, via email,
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paging or SMS. Open-source tools re-
duce costs in several arcas while in-
creasing flexibility of workers.

Beyond command and control,
modern NOCs offer opportunities to
save or to produce revenue for the core
site management business. This activ-
ity is enhanced by alternate technolo-
gies and open-source operating
systems and applications, in combina-
tion with emerging “lights-out man-
agement” technology. Major service
providers usc these strategies, and oth-
ers, to save labor and to reduce travel
costs while providing greater flexibil-
ity to operations personnel. Larger sys-
tem operators can apply the value in
these strategics to the “bottom line.”
Smaller system operators can use the
same techniques to leverage the
workforce they have now and to pro-
vide unmanned after-hours monitoring
and alerting for service staff.

Operations costs

A close examination of running a
NOC shows that costs lie in several ar-
eas. Labor expense will account for
about 70-80 percent, or more, of op-
erations costs. Other NOC costs are re-
lated to telecommunications or remote
connectivity and, interestingly. sofrware
license fees. These fees can be substan-
tial, and while the fees may pay for
some support or upgrade services, they
are an annual expense that seems 1o
grow larger cach year.

Another hidden cost, loss of supply-
chain vendors, can complicate an al-
ready murky support picture. Worse, if

the vendor goes under and leaves you
with an “orphaned™ application. what
can you do? Support and legal (third-
party) issues cloud the continued use of
such a product, often forcing the sys-
tem operator to move to a different, per-
haps more costly, application option.
Even if the software platform is picked
up by another vendor, your prior invest-
ment is usually lost.

Let’s look at how GCI. headquar-
tered in Anchorage. AK, saves money
with open-source applications. GCI is
a mid-sized (1.300 employees) com-
munications provider that has suffered
through the previously mentioned is-
sues and woes over the years in run-
ning a network-wide NOC. It
developed, and then implemented,
some excellent programs to avoid these
common traps. This activity saved
money and improved service to cus-
tomers-—something the stockholders
must love. The tools used by this NOC
provide many lessons for other service
providers, no matter the type or size
of system supported.

Monitoring tools

The GCI NOC technicians use cus-
tomized. multiscreen desktops units run-
ning—LINUX. Yes, LINUX. In this
case. the Mandriva (formerly called
Mandrake) distribution in use will eas-
ily support as many as six screens run-
ning oft of a single PC. The ability to
run multiple. concurrent processes is one
of the key reasons LINUX was chosen
to support this NOC monitoring scheme.
LINUX provides flexibility, fault
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tolerance, a widc range of application
support and. as noted earlier. low cost.

The PCs-generic. low cost units-
are standardized and were purchased
in bulk from a small-business vendor
willing to discount. Desktop comput-
ers become. at this point, a commod-
ity. so “no name” machines are more
than adequate for this use. Spares are
bought in small quantities and the hard
drives are imaged from a master, so
matntenance downtime is minimized.
should an outage occur. Any field-
replaceable unit (FRU) from one PC
will fit any other PC. Systems are sct
up to be as similar to each other as pos-
sible. Any of the more common re-
placement parts can be quickly
procured at a local PC sales outlet.

Servers supporting this NOC have,
for the most part, LINUX as the oper-
ating system, with most applications
being Web-enabled. Other specialized
servers run Solaris UNIX, with a scat-
tering of Windows-based machines ill-
ing out the roster. In moving to a
LINUX/Apache/MySQL/PHP (or
“LAMP™) environment. initial costs are
low, with license fees either absent or
nearly nonexistent—and the applica-
tions developed or moditied belong to
the company. This reduces the chances
of being stuck with orphaned applica-
tions. Any new, system-critical software
is purchased with a requirement that the
vendor put the code into “escrow™ to
allow continued (albeit. internal) sup-
port and use, should the vendor cease
doing business.

The other cost-saving meastie is the
use of an open sotrce application to con-
nect the desktop PCs used by the NOC
workers to the servers supporting a tool
(monitoring application). This allows cach
shift worker to pull up just the tools
needed by the worker on separate screens.
and the monitoring tool setup can vary

from position to position. A couple of

“anchor” monttoring positions exist be-
cause of specialized monitoring equip-
ment. Wideband microwave spectrum
analyzers, for example. are hardwired a
specific location or work position. GCI’s
NOC manager says this flexibility is the
key to real cost savings and worker pro-
ductivity. By using flexible tools, the NOC
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can go from a busy weekday dayshift,
with many workers. to a weekend envi-
ronment with few workers, by allowing
the workers on a shift to pull in the key
tools they necd to operate “their”™ work-
stations and still cover the entire network.

Equipment sites are outfitted with
low-¢nd servers that, in turn, report to a
centralized server near the NOC loca-
tion. This reduces overhead (nonrev-
enue) data tratfic by processing much
of the alarm information on site, thereby
reducing communications bandwidth
costs. As a safety measure, cach site is
equipped with a dial-out-only modem
for backup connectivity.

[f an alarm is reported at a remote
sitc, the mainienance technician or en-
gincer can telecommute to the site via
a variety of secure TCP/IP links. Most
of these servicers have company PCs at
home. so “commute time™ is essentially
zero. I the problem can be resolved or
stabilized remotely, then travel in bad
weather is reduced or eliminated.

Intelligent design and SNMP

Much of the communications equip-
ment sold today, and projected for the near
future. is considered “intelligent” or in-
teractive. Gone, for the most part, are the
days of dry contact-closure alarming as
the only source of data. Today, if equip-
ment does not support some type of re-
mote, interactive monitoring and control.
the vendor will find no buyers. An increas-
ingly popular form of interaction with
communications and related support
equipment is via Simplified Network
Management Protocol (SNMP). Once
tound mainly in the routers and switches
that power modern wide-area networks,
SNMP is now one of the powerhouse pro-
tocols used widely by many equipment
vendors. SNMP “traps™ can provide de-
tailed status, send alarms and provide ad-
-anced troubleshooting diagnostic data.

SNMP management requires ven-
dor-supported datasets, or at least ven-
dor use of a standard Management
Information Base (MIB). An MIB,

We have
the right
tool for

every AM
compliance
situation.
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Pliers, screwdrivers, tape measures,
hammers and nails. Thesc are all good
things for Mr. Fix-It around the house.
But, where do you find the tools 10 fix
your FCC AM detuning problems?

For a free and easy way to verify the
compliance of your wireless sites, log

on to www.LBAgroup.com and check out
our toolbox. The LBA Toolbox inspects the
compliance status of your sites instantly.
If they are compliant. the LBA Toolbox
will issue you a Certificate of Compliance
on the spot. If they require some action

to meet compliance standards. LBA will
offer you the most cost-effective answer
available to help you meet FCC regulations.

So, if you're having problems hammering
out your compliance issues, log onto the
LBA Toolbox, and let us help you fix the
problem once and for all!

Lawrence Behr Associates, Inc. ® 3400 Yupper Drive ® Greenvilie, NC 27835 ¢ 252.757.0279 * www.LBAgroup.com




Learn more on the Weh

e To learn more see:
SNMP basics http://www.onlamp.com/pub/a/bsd/2000/07/27/Big_Scary_Daemons.htmi

® How to use the command snmpwall to discover what

your equipment will deliver:

http://support.solarwinds.net/Help/MIB-Walk/Overview.htm

e See if your equipment has a MIB on the net:
http://www.oidview.com/mibs/detail.htm|?VID=193

e Want to know about OpenNMS?
http://www.opennms.com/

e Got your JAVA hat on? Try the OpenNMS application:

http://sourceforge.net/projects/opennms/

® See the software and installation manual.
If | can do it, you can do it.

L
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group. They don’t se/l SNMP
monitoring software. In fact.
they go out of their way to help
you get it for free. They have
spent considerable time in
documenting the SNMP moni-
toring application. OpenNMS,
to make it more useful.

What the OpenNMS group
sells is service. Experts on the
OpenNMS application, they
offer everything from initial
setup, support and training to
complete (and remotely pro-
vided) day-to-day mainte-
nance of the application as it
supports your networked
equipment. Tarus Balog. who
heads the group, has been with
the application from its in-

often seen a large string of numbers
(.1.3.6.1.4.1.2.2.3.6 for example) is
the standardized shorthand used to

( Path Align-R"

Antenna Path Alignment made simple

Models 2200, 2201\
2240, 2241

The Parh Algn-R™ is a high performance,
affordable and complete test solution designed
to quickly and accurately optimize the
transmission path between microwave antenna
sites...all in a matter of minutes!

The Path Algn-R™ contains 4 bands (to 23.5
GHgz) and is both a synthesized source that
directly drives the site's antennas and a narrow-
band receiver...the instrument provides
continuous 2-way voice communication
between antennas!

Models 2201/2241 contain the Record-R™, an
internal data logger and GPS receiver which
records frequency, path loss, and GPS
position/date/time with a single button push.

The Path Algn-R™is battery powered (4-5 hrs
operation / 3 hrs recharge{(. weighs 7 Ibs, and
includes an Instrument Back-pack.

XL MICROWAVE, Inc.

(ﬂ 0-428-9488 « sales@ximicro com « www.xImicrowave cory
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define the parameters and values pro-
vided to you by your intelligent equip-
ment. Each string will identify a
parameter, and the equipment, when
queried with that specific string. will
return a value that can be translated
into a useful term, such as milliamps
or voltage, within the monitoring dis-
play application. The full capabilities
of SNMP protocols, and the MIBs
supporting them, are complicated
enough to warrant their own book, but
for now, see the links at the end of
this article for more information.

GCI has been experimenting with
using another open-source SNMP ap-
plication, OpenNMS, to monitor its
server stacks. Initial tests have been
successful, tempered with the under-
standing that there are issues regard-
ing interactions between NetSNMP
(the active, or resident, server agent)
and the native operating system that
require a careful approach. Here, 100,
open-source applications provide pow-
erful tools with no cost for the soft-
ware, low initial startup costs and the
advantage of being license-fec-free.
The Internet has many sites with good
“How To" pages on use of these appli-
cations, all worth a read.

SNMP is somewhat complicated for
a novice, but fortunately help is just a
click away. One company that is riding
this Open Source wave is the OpenNMS

fancy. He and his group of ex-
perts can quickly set up the application
for just about any situation. Once they
are finished, you pay no year-to-year
license fees. You can sign up for ongo-
ing support. but the software itself is
free of license emanglements. In es-
sence you own —and control—the ap-
plication. | have taken Balog's training
for SNMP support and can tell you it
is first-rate.

A small system operator can take ad-
vantage of open-source software to save
on startup costs and license fees while
increasing worker flexibility and pro-
ductivity. Applications like OpenNMS
allow remote monitoring the capability
to have alarm information emailed (or
sent via paging or an SMS message) to
service staff. There is a galaxy of ap-
plications to support monitoring and
control needs, with resources like Tarus
Balog at the OpenNMS group that can
take the hassle out of setup and mainte-
nance. Taking a step to open source is
taking a step to the future, a cost-
effective future for a NOC. i

Koehler is a telecommunications and
computer disaster-recovery consultant
based in Anchorage, AK. The author ac-
knowledges David Morris, Larry
Whetham, Jim Jarvis, George Molczan,
Tony Lewkowski and employees at GCI
for access to their facilities and infor-
mation about Open Source applications.

www.agl-mag.com




Narda Safety Test Solutions
FCC/OSHA Compliance Made Easy

Narda provides you with the tools to comply with OSHA/FCC regulations for
exposure to strong electromagnetic fields. We offer both instruments and training
adapted to the latest recommendations and specifications.

Contact Narda and take the complications out of compliance.

Model SRM
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The only
system
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of RF fields.
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USA:
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| municipal sites

There is a Spirit in the Woods

Sometimes, good will is better currency than cash. Nextel solved
Sherborn’s communications problem, along with one of its own, with a
collocation site that needed ‘only’ 23 RFPs on its way to completion.

hy Detective John P. Hebb

Sherhorn, MA, Police Department

herborn, MA, is a quiet residen-
S tial town 18 miles southwest of
Boston. Because of its small-
town character, the spirit of community

involvement is strong. When units from
the Sherborn Police and Fire Rescue
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often works with minimal staffing. The
dispatch center is run by the police de-
partment and is staffed by one person at
all hours. Pine Hill School, where the
emergency occurred, is at the end of a
narrow, two-lane road. Shortly after the
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Materials Response Team and bring ap-
propriate resources to the scene. Units
at the scene were also trying to coordi-
nate their activities. It was tumultuous.
Eventually, order was restored, the
school children were relocated to an

Brush Hill is one of the highest points of land between Boston and Worcester,
MA. Under a cooperative agreement, Nextel gained a prime location, and the
city benefited from improved wireless communications coverage, upgraded
equipment and a shelter that blends into the woods.

Departments were dispatched to an el-
ementary school on Dec.12, 2002, for a
medical emergency involving a student,
the community’s curiosity was piqued.
When a second call went out for a haz-
ardous materials incident at the school,
the level of alarm rose significantly.
Sherborn’s public-safety departments
are small. The fire department is a “call
department,” and the police department

42 above ground level

dispatch went out for the HAZMAT in-
cident, the dispatcher was overwhelmed
by calls from concerned townspeople
wanting to know what was occurring.
Parents wanting to extricate their chil-
dren soon swarmed the school.

Out of the tumult... more chaos
All the while, the dispatcher was try-
ing to notify the District Hazardous

alternate site, and the source of the nox-
ious odor, which had instigated all the
chaos, was located. By the next day,
things had returned to normal.

It was obvious to the first responders
who went to the scene that there was a
need for a secure form of communica-
tions to prevent public panic and to al-
low a free flow of information. The
police and fire departments turned to

www.agl-mag.com
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Nextel Communications. mainly for the
Direct Connect feature. This allows cell
phones to also act as secure walkie-
talkies. Shortly after beginning to use the
units. it became apparent that there were
coverage limitations—*“dead spots”
where the phones would not work.

I spoke with members of the Nextel
organization and learned that the com-
pany had been trying to place a tower
in Sherborn for several years. Our cov-
erage problems would not be resolved
until a tower location was found. I asked
if they would be interested in collocat-
ing equipment on the town’s antenna
tower. Yes, Nextel was highly interested.

Honing the tools of reciprocity
Police Chief Gary llendron and 1

approached the town government with

a proposal. Nextel would replace our

adequate ventilation for hot weather.

Radio failure was common because of

equipment overheating.

The equipment was in a Town Forest,
bordering a popular walking trail. When
any kind of project is proposed in a for-
ested area. it raises environmental con-
cerns. A process began to
begin the project. including
many meetings with various
town boards and commis-
sions. A Request for Pro-
posals (RFP) was generated
and submitted for review—
a lor of review. By the end of the project.
there were 23 revisions of the RFP. | had
volunteered to write the RFP and ended
up doing all the editing. Blessing was re-
ceived from all the town boards involved.
and a plan was presented during the an-
nual town meeting. The plan was greeted

equipment shed and antenna tower if

the company could collocate equip-
ment on the tower. The town’s exist-
ing tower was in poor shape and
needed replacement. The equipment
shed was a dilapidated storage con-
tainer. The tower and shed were in-
stalled in the early 1990s. The shed was
rusted-through in spots and infested
with insects and rodents. It lacked
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with unanimous approval. The RFP was
then issued to interested parties.

Nextel was awarded the contract for
the project. In the end, Nextel built a new
shelter and equipped it, installed a new
monopole tower and removed the old
equipment. Nextel pays rent to the town
government for the ground space. A
20-year lease was signed. Construction
began in the spring of 2005, and the

tacility was completed in October 2005.
The facility is one that the Sherborn can
be proud of. The shelter is of cinder block
construction sided with red cedar shakes.
Shutters on the building simulate closed
windows. The building is climate-
controlled, fitted with security alarms

The shed was rusted through and infested
with insects and rodents. It lacked
adequate ventilation for hot weather.
Radio failure was common...

and equipped with a stand-by generator.
It is state-ot-the-art.

In return, Nextel was allowed to place
its equipment in a prime location that is
one of the highest points of land between
Boston and Worcester, MA. Sherborn
has also gained a secure, redundant

communications system for its public-
safety departments. The combination was
ideal for the company and the town. agl

Detective Hebb, a 27-year veteran of the
Sherborn Police Department, also
serves as a member of the town’s
Communications Committee and the
local Emergency Planning Committee.
He was the project coordinator for the
Nextel project.
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Antenna Arrays:

| materials and forces

Impedance Matching

Use quarter-wave transmission lines, carefully selected, measured
and cut, to match impedances and combine antennas into phased arrays.

by Harold Kinley

To achieve gain, multiple antennas are connected together
into what is called an array. When connecting multiple an-
tennas to form an array, two factors must be taken into ac-
count: phasing and impedance maiching. This article deals
with the impedance-matching aspect. All of the examples
herein are for 50 systems.

To transform impedances in antenna
arrays, quarter-wave (A/4) transmission
lines of the proper impedance are of-
ten used. The formula for quarter-wave
impedance transformation is:

ZO=,/ZI><Z2

where Z ) is characteristic impedance
of quarter-wave matching cable, Z, is the input imped-
ance and Z, is the load impedance.

RG-63

5002 IMPEDANCE
\ %

300Q
FOLDED DIPOLE

N4

4
3

Figure 1. A 300Q folded dipole can be matched to a 50Q
system by using a A/4 matching section made of 125Q
RG-63 coaxial cable.

Figure | depicts a folded dipole connected to a 5002 sys-
tem. Because the folded dipole has a theoretical imped-
ance of 30042, it is necessary to transform the impedance
to 50€2. Substituting these values into the formula, we find
that a quarter-wavelength of cable with a characteristic
impedance of 122.5Q will transform the 300€ antenna
impedance to 50€2. A coaxial cable that is nearest 122.5Q
is RG-63. This cable has a characteristic impedance of
125€Q and is about the same size as RG-8 coaxial cable.
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Any odd multiple of quarter-wavelength can be used in
this application—three-quarter, five-quarter, ete. If a quar-
ter-wavelength line is used. the length of the line is deter-
mined from the formula:

_ 246
F

L

where L is length of cable in fect and F'is frequency in mega-
hertz. At 160 MHz. the cable length would be 1.5375 ft., or
18.45 inches.

Another factor must be taken into account: velocity facior.
If the velocity factor of the cable is 0.8, the figure above
must be multiplied by 0.8. In the above example. the quarter-
wavelength was found to be 18.45 inches. Multiplying this
figure by the velocity factor of 0.8 yields a figure of 14.76
inches. I, for practical reasons. a longer cable must be used.
the matching cable can be three-quarter wavelength, five-
quarter wavelength or any other odd multiple of one-quarter
wavelength. If three-quarter wavelength cable is used, the
calculated quarter-wavelength cable is multiplied by 3. In
the above example, the three-quarter wavelength cable would
be 3 x 14.76 = 44.28 inches.

To increase the gain of the antenna or to achieve a par-
ticular radiation pattern, multiple dipoles or even multiple
antenna arrays can be connected to a single 50€Q feedline
by using the proper impedance-matching techniques. A
couple of examples are discussed here. In these examples,
the red lines are of critical length. The green lines are not
length-critical.

Figure 2 shows how two folded dipoles are connected to
form a vertically stacked array. The caption describes how
the matching sections and parallel connections at the tee-
connector produce an input impedance of 50€2 at the input
to the tee-connector.

Figure 3 shows four folded dipoles stacked vertically. All
cables are 50Q2. Cables shown in green are not of critical length,
but must be the same electrical length. Cables shown in red
are of critical length and must be the same electrical length.

Sometimes, it is desired to maintain a balanced connection
to an antenna and still be able to use coaxial (unbalanced)

www.agl-mag.com



CABLE A
50Q INPUT TO TEE- ——pe
CONNECTOR ASIBT0

LCABLE B

Figure 2. Two folded dipoles, stacked vertically, form an ar-
ray with more gain than a single dipole. The feedpoint of
each is 50Q, provided by an internal matching section, as in
Figure 1. The ends of the A/4 cables, A and B, must be 100
where they parallel-connect at the ‘T’. These two 100( im-
pedances produce a 50Q input to the ‘T’. To transform the
5092 feedpoint impedance at each dipole to 10052 at the tee
connector, a 70.7Q A/4 line must be used. The nearest avail-
able coaxial characteristic impedance is 75, close enough
for practicality. Cables A and B can be any odd multiple of
A/4, but if the dipoles are fed in phase, the cables must be of
equal length. Velocity factor must be taken into account.

feedline. In this case, a halun (balanced-to-unbalanced) must
be used. The construction of'a 4:1 balun is shown in Figure 4.
In the case of a 50Q system. the balun made ot 50€2 coaxial
cable will be 30Q unbalanced on one side and 20082 halunced
on the other side. Figures 5 and 6 show how such a balun is
used in a practical application.

Figure 5 (puge 46) shows how two balanced 3009 di-
poles are connected to a 50 unbalanced system. The
balun is constructed as shown in Figure

J

Figure 3. Four folded dipoles stacked vertically. Assum-
ing each dipole has a feedpoint impedance of 50Q (pro-
vided by the internal matching line), the dipoles can be
connected as shown to provide an input impedance of
5042 at the input to ‘T’ #1. All four cables must be 50, and
of the same length, but they don’t have to be A/4. How-
ever, they must have the same electrical length, with the
velocity factor taken into account. E and F also must be
50Q2 cables and should be A/4, or odd multiples. E and F
also must share the same electrical length. Cables should
be cut from the same spool to closely match their velocity
factors. At ‘T’ #2, A and B combine in parallel to make the
impedance at the input to the ‘T’ equal 259 (likewise for
the cables at ‘T’ #3). It is necessary, then, to make the im-
pedance of E and F equal to 100Q at ‘T’ #1, using a A/4
matching section. With E and F presenting an impedance
of 100 each at ‘T’ #1, their parallel combination causes
the impedance at the input to the ‘T’ #1 to be 50().

4. The balanced, 250€2 transmission line
is constructed as shown in Figure 7 (page
46). Using the formula for determining the
characteristic impedance of a quarter-
wavelength matching line, the calculated
impedance is 244.95Q. By combining two
coaxial lines of 125Q (RG-63), we get a
balanced line with an impedance of 250€).
This is close enough 10 244.9Q to be prac-
tical. This 250Q line then transforms the
300Q impedance of the antenna to 200
at the antenna side of the balun. The balun
then converts this balanced 200Q to an un-
balanced 502 on the other side. A 75¢),
quarter-wavelength coaxial cable then
transforms the 50Q impedance to 100Q
at one of the inputs to the tee-connector.
The same is true for the lower side of the
two element array. With each side of the

CONDUCTORS =—

ALL SHIELDS ARE
CONNECTED TOGETHER

20042 BALANCED LINE

CENTER

THE ‘U’ SECTION iS MADE OF THE

SAME 502 COAXIAL LINE AND IS
ONE-HALF WAVELEGTH LONG.

5012
COAX LINE

tee-connector at 100€2, the input to the tee-
connector is 50€2.

In Figure 6 (page 46). two sections iden-
tical to the arrangement in Figure 5 are
stacked vertically to yield a four-element
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Figure 4. A balun can be constructed of coaxial cable to connect
unbalanced coaxial lines to a balanced antenna. The balun shown here
has a 4:1 impedance ratio. The 50 coaxial unbalanced line is transformed
into a 200Q2 balanced line.

45




materials and forces

Figure 5: (Left) Here, two balanced, folded dipoles are
connected to an unbalanced coaxial line. The baluns
are constructed as in Figure 4. Cables A and B should
be the same electrical length, 75Q line. The 250Q bal-
anced lines are also of critical length (A/4) to trans-
form the 300Q impedance of the dipole to 200Q. Con-
structing the 250Q balanced line is shown in Figure 7.

5042 200402

10040 /
. . 2500
“ang l ] 4:1BALUN gl ANCED LINE

100Q

Figure 6. (Lower left) Balanced line connections and
impedance matching to 50Q system. Constructing the
250Q balanced line is shown in Figure 7. This 250Q, A/
4 balanced line converts the 300Q antenna impedance
to 200Q at the antenna side of the balun. The 4:1 balun
presents 50Q at the other side. A 75Q, A/4 cable (A, B,
B C & D) converts this 50Q impedance to 100Q2 at ‘T’ #1
and ‘T’ #2.The output side of the tee connectors is 50Q.
Another 75Q, A/4 cable connects the outputs of ‘T’ #1
and ‘T’ #2 to the inputs of ‘T’ #3. The parallel imped-
ances of 100Q each then presents a 50Q impedance at
the input side of ‘T’ #3.

502 2000

vertical collinecar array. The two sections are then
combined into a S0Q input impedance using an-
other sct of impedance-matching cables. These
cables are usually called “harnesses.” There are
many different ways that these harnesses can be
configured to achieve the same goal.

5042 200Q

\ 100Q

—E[ﬂ

100Q

7

2500 BALANCED
4:1 BALUN | |NE QUARTER-
WAVELENGTH

500 1000

el

100Q

5042 200Q

500 2002

500
10002

100Q

25002 BALANCED

LINE QUARTER-
WAVELENGTH

4:1 BALUN

500 2000

A,B,C,D,E AND F ARE 75Q, QUARTER-WAVELENGTH CABLES.
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Figure 7 illustrates how coaxial cables can be
scries- or parallel-connected. The series-connected
coaxial lines are used to torm a balanced. shiclded
feedline. The characteristic impedance of the two
lines should be the same. In the example in Figure
7. on the lefl. two 125 coaxial cables are con-
nected in the series configuration to form a 2500
balanced and shielded line. The loss in such a con-
figuration is greater than it would be for an “open™
line. but the shielding allows the line to be placed
near metallic objects without harm.

On the right in Figure 7, two coaxial lines are
connected in the parallel configuration. In the il-
lustration, two 50€2 coaxial lines are paralleled to
form a coaxial line with a 25€2 impedance. In the
case of parallel-connected coaxial lines, the char-
acteristic impedance of the two coaxial cables need
not be equal.

By using combinations of coaxial cables in
parallel, many different impedances can be con-
figured. For example, two 75€2 coaxial cables in
parallel would yield an impedance of 37.5€2. Par-
allel-connected 75Q and 50Q coaxial cables
would yield an impedance of 30Q.

When connecting coaxial cables in the series
or parallel configuration. the velocity factor of
the two cables must be closely matched, and the
cables must be the same electrical length. Oth-
erwise, signals traveling down the two cables
would arrive with the wrong phase relationship
at the other end. Partial signal cancellation could

www.agl-mag.com



result from using mismatched cables. The veloc-
ity factor can vary significantly between differ-
ent spools of the same cable type. Therefore, it is
important to try to get the lines from the same
cable spool. It is possible that ¢even using cables
from the same spool could result in mismatches
of the electrical length of the cables.

When cables in the antenna harness are identi-
tied as quarter-wave. it means any odd multiple of a
quarter-wave. Sometimes, one-quarter wavelength
is too short for a practical application and cables of
thee-quarter wavelengths or other odd multiples
must be used. It is important that cable lengths not
be mismatched. because ditferent electrical lengths
can adversely attect the antenna phasing. That is a
topic for discussion next time.

Until next time-—stay tuned!

Kinley, a frequent author of radio telecommunica-
tions technical articles, is a certified electronics tech-
nician and served for many years as communications
manager for the South Carolina Forestry Commis-
sion. His most recent book is the Radioman’s Manual
of RF Devices (Noble Publishing, 2004). He is also
the author of the PLL Synthesizer Cookbook and
the Standard Radio Communications Manual. Con-
tact information and article and book links are avail-
able on his Web site, www.radiotechnologies.net.

e oA ERElE 12502 COAXIAL CABLE
RG63 RG-63 500 COAX
/ 5002 COAX _
25002 BALANCED LINE
250 UNBALANCED
LINE

Figure 7. At the left, two coaxial cables with a characteristic impedance of
125Q are connected to produce a shielded, balanced line with an impedance
of 250Q. The shields are connected on both ends. These are called ‘series-
connected coaxial cables.’ At the right, two 50Q cables are connected in
parallel to form a cable with a characteristic impedance of 25Q.
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Skyway Towers begins operations with $30M equity commitment ——

Skyway Towers, Tampa, FL, has se-
cured an initial equity commitment of
$30 million from Tinicum Capital Part-
ners I and Permit Capital Private Eqg-
uity Fund in a transaction facilitated by
Daniels & Associates. The capital will
be used to fund the buildout and opera-
tion of communications towers. Skyway
began operations in November 2005,

one of its two founders, Daniet P.
Behuniak, said. Behuniak started the
company with Ricardo R. Loor.

Loor brought 15 years of experience
in network buildouts and towers with
SpectraSite, UNIsite, PrimeCo, Verizon
and Nextel. He managed more than 2.000
towers for SpectraSite. Behuniak was
president of UNIsite, an operator of over

600 tower sites that was sold to Amerni-
can Tower for $215 million. Behuniak
formerly had been president of PrimeCo
Bell Atlantic Personal Communications.

“We have a good pair of investors
behind us, supporting us for the long
term. My goal is to build a company
of at least the same size as UNIsite.
If 1 can get beyond that, I would be

Cingular spent $6B on '05 network improvements; $144M in LA

As part of an announcement about the
completion of $144 million in network
investments in Louisiana, and local sup-
port for victims of hurricanes Katrina,
Rita and Dennis, Cingular Wireless said
that its nationwide network capital ex-
penditure program for 2005 totaled an
estimated $6.2 billion. More than $1.5
billion was spent in the Southeast.

In Louisiana, the carrier’s invest-
ment included additional coverage and

capacity via 87 new cell sites, portable
generators and back-up batteries, and
the rollout of new data features.

“We will remain committed to our
customers in Louisiana by meeting and
exceeding their needs by continually
upgrading and expanding our network
and by offering innovative products,
services, customer-friendly initiatives
and community support second to
none.” said Gerald Denicola, director of

sales for Cingular in East Louisiana.
Among Louisiana locations where
the carrier added sites were Baton
Rouge, New Orleans. Monroe. Alex-
andria, Lake Charles and Lafayette.
Cingular said that more than 3,000
of its 5.000 employees in the Gulf
States were affected by the storms. It
praised the employees for working
“tirelessly, and, in many cases. hero-
ically. to support the restoration efforts.”

OPTIMIZE Your Towers to
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happy.” Behuniak said.

The executive explained that this is a
good time to begin a tower company be-
cause the wireless carrier industry and
customers who use wireless services are
demanding a higher quality of service.
“With the consolidation of Sprint and
Nextel. and Cingu-
lar and AT&T
Wireless, carriers
are focusing on
filling in the gaps
in the networks.
That means they
need more tow-
ers,” he said.

Behuniak said
that on a case-
by-case basis.
obtaining approvals for towers has
eased somewhat.

“You're starting to see cities and
counties where constituents are pressur-
ing them to improve service. The ‘con-
nection’ has been made. Before, people
blamed their cellphones for dropped
calls or poor connections. Now, they
realize it is the network. They have
made the connection between the net-
work and the quality of their service and
whether or not the zoning boards and
the regulatory bodies are allowing tow-
ers to be built.

“There are jurisdictions today where
the populace demands that their gov-
ernment allows towers to be built. That's
relatively new,” Behuniak said.

He added that. the closer people live
to a tower. the greater the percentage that
gets alarmed.

“*NIMBY" continues. but what is
happening is that not everyone jumps on
board as quickly. It becomes more of a
balancing act. [t's not just whether the
tower is there and unattractive, but if you
say ‘no’ to a tower, there is a price to
pay as far as your communications serv-
ices are concerned.” he said.

Behuniak said that financing is criti-
cal to a startup. “The cost of every tower
ranges from $170,000 to $275,000, by
the time you consider zoning, acquisi-
tion and putting the tower up. Before
you see a penny of revenue, you have

Daniel P. Behuniak
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to put that kind of money into a tower,
It 1s a capital-intensive business. Debt
isn’t always available to a company with
no revenue from day one. Equity part-
ners are critical.” he said.

Whether Skyway would need financ-
ing in addition to the initial $30 million
commitment, Behuniak said it would be
difticult to predict. “The more success

we have, the more money we need. If
we hit a pace of building 50 towers a
year vs. 100 towers a year—you need
more financing with 100

Skyway is acquiring leases in the
Southeast. but plans to operate towers
anywhere in North America. Behuniak
said Skyway’s first towers would prob-
ably up and on air by 2Q 2006.

THE RIGHT SOLUTION FOR LIGHT POLLUTION

Introducing TowerTex’s innovative all-composite TowerSHADE™ line of products —
the only effective solution on the market today to control nuisance light from
FAA-mandated tower obstruction lighting.

www.towertex.com
1-877-873-5100
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VelociTel acquires compliance firm Site Safe from Crown Castle

Wireless infrastructure services
company VelociTel has acquired Site
Safe, a provider of RF health and
safety compliance solutions, from
Crown Castle
International.

“Site Safe isan
incredibly comp-
lementary acquisi-
tion for VelociTel
and will expand
our service offer-
ing, allowing us to
better serve our
wireless custom-
ers,” said James Estes, VelociTel's chair-
man and CEO. “This acquisition reflects
the strategic direction that we have paved
for the company, greatly enhancing our
RF engineering capabilities.”

With Site Safe, VelociTel will offer
more sophisticated engineering services

James Estes

1o augment the wireless infrastructure
services that the company currently
conducts for virtually all major wire-
less carriers.

Site Safe provides independent RF
health and safety solutions to the wire-
less telecommunications industry.

VelociTel provides outsourced

services to telecommunications car-
riers and equipment vendors for the
planning, design. deployment.
ongoing optimization and manage-
ment of wireless networks.

The company manages large-
scale deployments for clients, do-
mestically and internationally.

Waterford Consultants helps with AM
tower detuning, E911 Phase |l acceptance

Waterford Consultants, Waterford,
VA. commenced operations in January,
offering a new approach to profession-
alism in regulatory compliance with an
experienced team of industry leaders
that will help carriers, site acquisition
specialists, tower builders and network
engineers make proper, timely and cost-
effective decisions to avoid construction

Make the
Right Move!

Contact Schwaninger & Associates to represent you
before the FCC, the U.S. Court of Appeals and
Congress. We offer you:

+ 20 years experience in telecommunications law

+ Expertise in risk management and liability protection

+ Highly skilled at lease negotiation

* Valuation of towers or spectrum for financing or sale

+ Expertise at handling your business and technical issues

| Schwaninger & Associates, P.C., Attorneys-at-Law
1331 H Street, NW, Ste. 500, Washington, DC 20005
Ph: 202-347-8580 + Fx: 202-347-8607
info@sa-lawyers.net * www.sa-lawyers.net
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delays and unexpected expenses.

Waterford Consultants uses a new.
highly automated approach to regula-
tory and RF compliance services. For
example, an online AM screening tool
delivers immediate professional-
engineer-signed “compliance letters”
for negative results or a report with com-
plete results and details of AM stations
near a screened site.

The company provides the wircless
and broadcast industries with state-of-
the-art and cutting-edge technology so-
lutions for AM Detuning, NIER’MPE
studies and E911 Phase Il acceptance
testing and documentation.

The founding member, Richard P.
Biby, P.E., announced that Larry
Giessman, Mike Britner and lan
Maxwell have joined the company.

“I’m very happy to be reunited with
Larry and lan, who I had the pleasure
of working closely with for a number
of years at another company,” Biby said.

The three had previously worked to-
gether in the industry as AM detuning,
FCC clectromagnetic energy (EME)
compliance and FCC regulatory com-
pliance consultants.

Biby has an extensive background in
computer-based RF modeling and com-
puterized business-automation solutions.
He is also the owner of Biby Publishing,
which publishes AGL magazine. lan
Maxwell has more than 20 years of ex-
perience in RF system design, systems
consulting and project management.

Waterford Consultants® Web site.
wiwww.waterfordconsultants.com, pro-
vides an overview of the company, its
team and the services it offers.

www.agl-mag.com
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District Court halts Bird Conservancy’s attempts to circumvent the FCC

On Jan. 4, the U.S. District Court for
the District of Hawaii granted the FCC’s
motion to dismiss the case of American
Bird Conservancy et ul. v. the Federal
Communications Commission.

The case arose from American Bird
Conservancy’s action to compel the
FCC to consult with the U.S. Fish and
Wildlife Service in its registration pro-
cess for communications towers and

antennas. American Bird Conservancy
asked the District Court to declare that
the FCC is violating the Endangered
Species Act by delegating the determi-
nation of’environmental impact to tower
owners and licensees.

The court dismissed the case on the
grounds that it did not have jurisdiction
over the case because the plaintiffs chal-
lenged the general delegation policies

Market report offers analysis, economic
predictions for antenna-siting industry

Biby Publishing has released its annual market
report on the antenna-siting industry. available for pur-
chase at $475 per copy. The 2006 Tower Marker
Report, written and edited by Jim Fryer and Robert
H. Schwaninger Jr, includes an in-depth market
analysis exploring the growth, size and economics
shaping the tower industry. Orders may be placed by
telephone at 610-284-9289. Additional information is
available at www: rowersouirce.com.

of the FCC, which fall under the
purview of U.S. Court of Appeals. In
addition. the court found that the par-
ties had no private right of action under
the Endangered Species Act.

The court emphasized American
Bird Conservancy’s avoidance of work-
ing with the FCC, stating, “Plaintiffs
cannot rely on their failure to take the
appropriate measures to create an ad-
ministrative record, and then assert that
the lack thereof compels jurisdiction in
the District Court.”

PCIA President Michael Fitch noted,
“This decision confirms that the
American Bird Conservancy must rely
on appropriate, established procedural
avenues.

“This issue is currently pending at
the FCC, and PCIA is committed to en-
couraging further study to determine to
what, if any, extent communications
structures present a risk to migratory
and endangered birds.” Fitch said.
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Maine considers state plan to expand wireless infrastructure base

Anestimated $55 million would have
to be spent to build enough towers to
deliver broadband wireless services in
areas of Maine that lack service. The
problem has drawn the attention of Gov.
John E. Baldacci and other state oflicials.

Some see pervasive broadband wire-
less and cellphone service as one element

in a plan to stem the tide of college gradu-
ates who leave the state for jobs, to at-
tract more businesses and residents, and
1o give existing small businesses a way
to extend their reach beyond Maine.
The state has nearly completed a pro-
gram mapping out cellphone and broad-
band dead zones and is looking at steps

Fire injures tower services company executive

Nancy Nieto. the owner and CEO
of TLC Services, Pompano Beach,
FL, weathered Hurricane Wilma with
little more than a power outage at her
home. But on Nov. 1, 2005, a gen-
erator at her home exploded while
she was checking it. The explosion
caused second- and third-degree
burns to the upper part of her body.
She survived the fire by jumping into
a swimming pool.

As of late January, Nieto had re-
turned home from the burn center at

Jackson Memorial Hospital and had
completed part of her treatment. She
was spending an hour a day working
from home. Her sister Gina was help-
ing to manage the company. complete
projects and handle new business. “We
are tfunctioning well. We are up and run-
ning as though she were here. Custom-
ers are being served,” Gina said.

TLC Specialties has been in business
tor four years and has 12 employees.
Its primary service area is in Southern
Florida and along the East Coast.

it could take to build infrastructure to
serve them.

Although some wireless service pro-
viders chafed at government competi-
tion where population density otherwise
supports capital construction. Verizon
Wireless welcomed Maine’s interven-
tion as a “partner” with private indus-
try in areas of the state where “the
economics may be poor,” a company
spokesman said.

Technicality allows permit
A US. District Court judge ruled in
December that Duluth, MN, must issue a
permit for a 195-foot cell tower, despite
the city council’s rejecting the request.
The city apparently failed to meet
notification deadlines. leading to auto-
matic approval of the permit, despite the
eventual vote. The suit was filed by the
property owner, joined by Minnesota
Towers und American Cellular.
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Towerco news

Just when you thought you'd heard
about all the possible awards, get ready:
There’s an award for taking out the best
loan. International Financing Review
gave Crown Castle International its
“North American
Securitization of
the Year Award.”
“We are honored
and excited to
have received
such a notable
award,” said Ben
Moreland,
Crown's chief fi-
nancial officer.
Crown won the
award for the sale
of $1.9 billion of Senior Secured Tower
Revenue Notes, Series 2005-1.The notes
consist of five classes, which are all rated
investment grade. The weighted average
interest rate on the various classes of
notes is 4.89 percent on a fixed interest
rate basis. The offering of the notes and
the repurchase and redemption of nearly
all of Crown Castle's then outstanding
high-yield notes eliminated virtually all re-
strictions on the use of cash generated
by operations after debt service and re-
duced Crown Castle’s annual interest ex-
pense by $50 million (32 percent).

Ben Moreland

A syndicate of lenders granted SBA
Communications a senior secured re-
volving credit facility valued at $160 mil-
lion. GE Capital Markets is the lead
arranger and bookrunner; GE Commer-
cial Finance serves as the administra-
tive agent; TD Securities USA serves as
co-lead arranger and syndication agent;
and Deutsche Bank Structured Products
and Lehman Commercial Paper serve
as co-documentation agents. The new
facility replaces the SBA’s prior credit
facility, which was assigned and became
the mortgage loan underlying the
company's $405 million commercial
mortgage-backed securities issuance.

David Grain has exited Global
Signal as president “to pursue personal
and other business interests,” a release
from the company reads. Wesley R.
Edens, chairman and CEO, took the ad-
ditional titte as president. “We appreci-
ate David's efforts on behalf of Global
Signal and wish him well. | have the
highest personal and professional re-
gard for David and thank him for all his
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contributions and
service to Global
Signal,” Edens
said. Grain added,
“From the time |
joined Global Sig-
nal three years
ago, the company
has more than
tripled its asset
base and market
capitalization and today is one of the

David Grain

leading cell tower companies in the
United States. | believe now is the right
time for me to move on to other chal-
lenges, and | leave with total confi-
dence in the future of Global Signal.”
Global Signal owns, leases or man-
ages 11,000 towers and other wireless
communications sites. Global Signal
is organized and conducts its opera-
tions to qualify as a real estate invest-
ment trust (REIT) for federal income
tax purposes.
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e Antenna & Cable Test
¢ RF Maintenance
Features & Benefits:
* Phase, VSWR and Loss Stable
e Super-rugged Construction

—
1rT|MES MICROWAVE SYSTEMS (&

» Troubleshooting
o Field RF Test

¢ High Frequency Operation
« Triple Shielded, High Flex Life

For more information call TESSCO at 866-352-9671
or visit www.tessco.com/go/getagrip

TESSLCO




TowerCo, which develops, owns,
and leases wireless communications
towers, has raised an additional $30
million of equity from Soros Strategic
Partners, bringing total equity capital
committed to the company to $60
million. TowerCo was founded by
Tailwind Capital and management in
September 2004. Richard J. Byrne,
CEO of TowerCo, said, "The additional
equity will help us accelerate our tower
development activities.” TowerCo ended
2005 owning and operating 221 towers.
Additionally, TowerCo has an exclusive
right to build and buy towers for Nextel
Partners, for which it expects to pur-
chase or develop 300 wireless commu-
nications towers through 2008. New
York-based DH Capital served as finan-
cial advisor to TowerCo.

Optasite closed a $65 million credit
facility at the end of 2005. GE Capital
Markets was the lead arranger and
bookrunner for the facility and led its
syndication with GE Commercial Fi-
nance—Global Media & Communica-
tions serving as administrative agent.

Participating institutions included
Rabobank serving as syndication agent,
the Corporate Finance Group of Orix
USA and Webster Bank. “We're thrilled
to have GE as a financial partner to
Optasite. GE has a strong track record
of successful financing in the tower in-
dustry and we greatly appreciate the
confidence which they and their syndi-
cate partners have shown in Optasite,”
said Beau Paradowski, Optasite’s chief
financial officer. Optasite has about 200
towers and focuses on tower acquisi-
tion and development. The company
currently has an eastern presence and
is expanding its footprint across the
United States. Optasite is funded by
Centennial Ventures, Columbia Capital
and Highland Capital Partners.

Global Tower Partners, Boca
Raton, FL, bought 38 towers from
Shared Tower Sites on Nov. 30, 2005,
and will purchase another 209 towers
from TCP Communications under an
agreement announced in January, along
with 24 more TCP tower sites under con-
struction. The two transactions bring the

| hackscatter |

number of towers that Global owns close
to 2,000, along with another 5,400 sites
that it manages or leases. Media Ven-
ture Partners, San Francisco, repre-
sented Shared in its transaction with
Global. The terms of the transactions
were not disclosed. |

Association news

Robert S. Foosaner, senior vice |
president of government affairs and
chief regulatory officer for Sprint
Nextel, has joined the board of direc-
tors of PCIA—the Wireless Infrastruc- |
ture Association. PCIA President
Michael Fitch said, “Bob’s extensive ex-
perience at the highest levels in govern-
ment and industry make him an |
outstanding addition to the board" |
Foosaner is responsible for the repre-
sentation of Sprint Nextel in regulatory {
and legislative matters. He had the same |
role with Nextel Communications, where
he led the effort to resolve CMRS/pub-
lic-safety interference at 800 MHz with
an exchange of spectrum at 700 MHz,
800 MHz and 1.9 GHz. “Bob’s carrier

YOU WON'T

AT YOUR BANK

wireless Capital's new tower lending program
is tailored specifically to meet
the financial needs of the tower industry.

Whether you own one or several hundred towers, you will
find these features and lending criteria attractive:

D THIS KIND OF

FIN”I“RAM

Call our Loan Officers today to find out how your
company can benefit from the latest
innovation from Wireless Capital.

Toll-free 866-432-2274 (nationwide), or
310-593-2840 (Los Angeles office);
212-297-6251 (New York office)
Email: towerloan@wirelesscapital.com

competitive

prices.

be designed and

TAKING LIGHTS |
TO NEW HEIGH

Specialty Tower Lighting

J

offers a diverse line of
high-quality obstruction
lighting products.

Custom systems can

manufactured at J

WCP

Wireless (APIIZI Partners, LL L
Io\ﬂ' Lending Gronp

BEC ALTY TOWER LIGHTING, LTD
1630 Elmview Drive
" Houston, TX 77080
Tel: 713-722-8123
Fox: 713-722-8744
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perspective will
be extremely
valuable to the
association and
we look forward
to working with
him on the
Board,” said PCIA
Board Chairman
Jeffrey A. Stoops,
president and
CEO of SBA Communications. During
20 years with the FCC, Foosaner
worked in regulation, policy, enforce-
ment and international activity and
served as a bureau chief responsible for
radio services and most of the FCC’s
licensing responsibility.

Robert Foosaner

PCIA—the Wireless Infrastructure
Association has named Anne
McFadden Perkins as its manager of
industry affairs. She previously was
regulatory affairs director at the Satel-
lite Broadcasting and Communications
Association, and before that she was a
special assistant to FCC Commissioner
Jonathan S. Adelstein. At PCIA, Perkins
will build and maintain industry relation-
ships with partner and government
agency staff, interacting with the FCC,
FAA, state and local governments and
other federal agencies. She will work
with PCIA members to plan, formulate
and recommend policies and programs
to further the objectives of the wireless
infrastructure industry. Perkins earned
a JD from the Columbus School of Law
at Catholic University in Washington and
has a BA in Government and Philoso-
phy from the College of William and
Mary in Williamsburg, VA. She is a mem-
ber of the Federal Communications Bar
Association and the Maryland Bar.

Business activity

Bird Technologies Group, Cleve-
land, has entered into a partnership with
Sydney, Australia-based RF Industries
(RFI1) to sell high-performance base-
station antennas in North America. RFI
makes low-PIM (passive inter-
modulation) base-station antennas to fit
site-management requirements for digi-
tal mobile radio used by industry and
by homeland-security and public-safety
agencies. Bird will market and sell; RFI
will engineer, configure and manufac-
ture the latest in low-PIM-rated base-
station antenna offerings. Bird CEO
Mark Johnson commented, “Bird and
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RFI have had a successful relationship
over a 20-year period, and this most re-
cent collaboration is a logical extension
of our continuing efforts to reliably sup-
port critical public-safety needs.”

Citing increases in material costs for
metals and petrochemicals, Times
Microwave Systems increased prices
about seven percent on Jan. 9 for LMR
cables, connectors and accessories.
Prices for individual items now are
higher, lower or unchanged, so Times
is making a revised price list available
at www.timesmicrowave.com/telecom/
pdflimr_price_list_2006.pdf.

Municipal sites

The athletic field at Monacan High
School, Richmond, VA, will sport two
replacement light pole towers with cel-
lular antennas on them if the Chester-
field County government grants a lease
to Omnipoint Communications. The
county's tower-siting policy allows cell
tower placement on school property. The
county collects $320,000 in annual rent
from cell towers already in place.

It's a cell tower. No, it's an obelisk.
Sprint Nextel will spend as much as
$400,000 to build a 35-foot obelisk re-
sembling the Washington monument
and an observation deck—plus $2,000
per month rent—all to be able to house
cellular antennas on coveted land that

will be developed as a botanical garden
in Vista, CA. The botanical garden, once
projected to cost $50 million, was scaled
back to $5 million, and then the city gov-
ernment granted Sprint a permit to lo-
cate a facility within it. A representative
of the garden’s board of directors said
he was pleased with Sprint’s flexibility
in accommodating proposals to disguise
the facility, which ranged from a palm
tree to a windmill to, ultimately, the cho-
sen obelisk design.

NextG Networks plans to install
neutral-host distributed antennas on as
many as 59 city-owned poles in
Chicago with permission granted by
city committees acting under authority
of a city ordinance. The poles are in the
central business district. The city will
receive an annual fee of $1,500 for
every light pole and $3,000 for every
traffic signal pole.

Community Wireless Structures
won approval to build a 170-foot tower to
rent antenna space to Cingular, Verizon
and T-Mobile in Potomac, VA.

Omnipoint won approval from the
city council in Springfield, MA, to add
10 feet to a 135-foot cell tower and to
install six antennas inside a bell tower
at Trinity Church.

delays and unexpected expenses.

Waterford Consultants, LLC.
www.waterfordconsultants.com
540-882-4290

PO Box 284
Waterford, VA, 20197

EXCELLENCE IN AM DETUNING

AM Compliance is easily accomplished with Waterford Consultants’ FREE online ‘ '
screening at www.waterfordconsultants.com. Easy to use, it delivers the most

immediate, complete results available and provides more of the important details '
that you need to make informed decisions.

You will also find that Waterford Consultants delivers professional, 'high quality
NIER/MPE Studies and E9II Phase 11 Accuracy Compliance services.

Experience a new approach and professionalism in regulatory compliance
from our experienced team of respected, industry leaders who will help
you make proper, timely and cost effective decisions to avoid construction

Call lan Maxwell today at (519) 495-6095

|
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.Winch-Hoists
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My-te’s utility capstan series with full winch-
hoist capabilities won’t let you down.

- Lifts up to 1,600 Ibs.”

+ Worm gear system
for safe positive
load holding

- 12V DC, 115V AC
or hydraulic

- 10’ pendant with
forward and reverse
control

- Portable and
lightweight

“(on a double line)
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"‘i": AM Coordination Services 3-D Graphics-Modeling-Animations
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00 Al\‘l‘ Coqrdination Qerviccs provides FCC cgmpliance Corporate Video Presentations Photo Real Digital Simulations
services in accordance with 47 C.F.R 22.37] for towers Animated Corporate Logos ' Web Site / Flash Animations
constructed or modified near AM broadcast stations; pre- and post- Animated E-mail Signatures 3-D AutoCAD Drafting
construction field strength measurements: tower detuning 3-D Video & Photo Composting \ Catalog & Magazine Art
readjustment and repair; tower detuning hardware manufacturing; 3-D Walkihrough/Flythrough 3-D Business Card Artwork
Also provides RF Intermodulaltion Studies; RF Safety Studies. We have over /5 years of experience providing professional 3-) design services

to contractors, consultants, civil/structural engineers and consultants specializing in the
wireless industry. Whether it's a cool website introduction or a professional training video,

421 McDonald Drive we will make it look photo real utilizing the same technology as seen in the movies industry.
Inwood, WV 25428 As featured on the Dec. /Jan. cover of AGL Magazine
304-229-6307 www.amcoordination.com Call for a FREE sample! 201-788-9111 www.ramapotowerservice.com

Eyak Technology, LLC _';‘ q -

1881 Campus Commons Drive, Suite 105 1E yakTek Ture Rapio CLUB OF AMERICA
Reston, VA 20191 ok Technerody
ANC 8(a) Small Disadvantaged Business (SDB)

Victor A. Cenname, PE, tele (703) 481-0050
victor.cenname@eyaktek.com

Join the world's first radio communications society,
founded 1909. For information, contact:

Lisa McCauley, executive secretary R
Expertise in LMR, Celiular, WLAN, & SATCOM networks 931-842-5070
execsec@radio-club-of-america.org

Radio network, system and equipment planning www.radio-club-of-america.org

RF engineering, system design and deployment

Site Infrastructure Development including full turn-key services from site Anthony “Tony” Sabino Jr., president
acquisition, through due diligence, zoning, design, and construction

Put the power of AGL’s circulation list to work for you with a professional card advertisement.
Call Karen Clark at 303-979-0621; email kclark@agl-mag.com
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No-solder Type N male connector

An improved no-solder EZ crimp connector for LMR-
200 and LMR-200-LLPL cables, the EZ-200-NMI1-
D (3190-1918) is available from Times Microwave
Systems. The connector features
a combination hex knurl cou-
pling nut to allow tightening by
hand or wrench. A tri-metal sur-
face plating climinates tarnish-
ing while maintaining electrical
performance. A ridged landing area on the aft end af-
fords a better grip and scaling of the heat shrink hoot
to provide improved strain relief and weather sealing.
www.timesmicrowave.com

Path-design software

HDPath from SoftWright is RF
software for point-to-point path
design. Users can select any two
fixed facilities and sce details of
the path. Studies such as reflec-
tion analysis, antenna heights,
path clearances and shadow stud-
ies can all be performed within
one screen, assuming an existing
software module license.
www.softwright.com

Coaxial surge protectors for 1W to 1000 W, dc to 4 GHz
A new line of coaxial surge protectors for cellular and microwave systems, antennas, GPS and
satellite systems has been launched by Citel. They are designed to provide fast-acting protection
against lightning surges and electrical transients. The coaxial surge suppressors use a fast-acting,
gas-tube technology suited for wireless/radio, meters, RTUs and broadband applications.
Connectors types include: N, BNC, TNC, SMA and 7/16. The PSAX coaxial protectors are available
for power uses from 1 W to 1.000 W and operating frequencies from dc

to 4 GHz. Features include low VSWR and insertion loss. Grounding
can be done either through an external ground screw or through a
bulkhead mount. They can be mounted as a cable assembly or through
the chassis of the equipment to be protected.
www.citelprotection.com

generation of FDGW diplexers f
PCS/cellular networks. Designed to
enable feeder-cable sharing between
systems in the 806-960 MHz and
1,710-2,170 MHz ranges, the RFS
FDGWS5504'C series allows carriers
to add new frequencies without
additional cable runs. The FDGW5504/CN
series diplexer is shielded by a polymer
coating. Requiring no outer housing, it
weighs less than three pounds. 1t is
adaptable to wall, rack or pole
mounting. Manufactured from a
highly selective microstrip filter, the
FDGWS5504/C series provides a high
level of isolation between its ports, while
maintaining low insertion loss in both
paths. High-performance peak power
handling aliows carriers to use muitiple
transmit frequencies at full power. By-
pass options for full dc or just the high-
or low-frequency bands make tower-
mounted amplifier use optional.
www.rfsworld.com
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Public-safety
4.9 GHz antennas
The TA-4900 an-
tenna series from
TIL-TEK is de-
signed specifically
for the re-allocated
4.9 GHz band and
consists of fixed sec-
tor base station,
fixed omni direc-
tional, directional
panel and parabolics
antennas.
www.tiltek.com
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Attend the industry show where
carriers, suppliers, antenna, siting
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business

For more information visit WWW.pcia.com.
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Towers That Mean Business ;

Building today's high capacity co-location towers
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COMmunications
\ Ouwners, Developers and Managers

139 White Oak Lane
Old Bridge, NJ 08857
732-607-2828
www.subcarrier.com



