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—  Editorial Comment 

Setting Records 
The National Association of Tower 

Erectors's NATE Unite 2016 conven-

tion in February set an 

attendance record 

with 1,614 regis-

tered individuals, 

and at 137, the 

number of exhibi-

tors also set a record. 

Congratulations to 

Kevin Hayden, president of Hayden 

Tower Service, and Diane Mueller, 

sales representative for Primus Elec-

tronics, for receiving honors from 

NATE at the convention. Hayden re-

ceived the Bill Carlson Lifetime Service 

Award for contributing to the success 

of the NATE mission. He served as 

founding chairman, as a director and 

in committee leadership roles. Mueller 

received the Distinguished Service 

Award for committee work, including 

18 years on the Member Services Com-

mittee, and for helping with the NATE 

convention and with forming NATE's 

first regional meeting. 

Microwave Record 

With the use of microwaves for high-

speed, licensed communications, Ex-

alt Wireless said it believes it set a 

record with a link that extends 235 

kilometers over water. The 1 Gps link 

using frequencies in the 7-GHz band 

connects an island in the Mediter-

ranean Sea with the coast of Lebanon. 

The link is part of a hybrid network 

of microwave radios and land fiber 

that has been operating for a year. 

The company said it has proven to be 

less expensive and more reliable than 

leasing undersea cable. 

In the 1960s and 1970s, radio 

amateurs set microwave records us-

ing tropospheric ducting propaga-

tion between California and Hawaii. 

The fleeting connections were ob-

tained only as atmospheric condi-

tions were favorable. 

"We believe that the previous dis-

tance record was 123 kilometers over 

water and 225 kilometers over land, 

using dual antennas and dual radios, 

respectively, at each end of the link," 

Amir Zoufonoun, CEO and founder 

of Exalt Wireless, said. "Our deploy-

ment uses just one radio and one an-

tenna at each end of the link and we 

link over water, which creates sig-

nificant transmission problems for 

ordinary microwave radios." 

Milestone 

In February, Eltek said it marked a 

milestone of having installed 10,000 

hybrid solar-grid power systems in 

remote wireless and wireline telecom 

sites since it first launched its hybrid 

solar products in 2008. Initially, 

these were deployed only to off-grid 

sites, but now communications ser-

vice providers are using them more 

widely. The company estimated that 

with the use of hybrid power sys-

tems, operators annually eliminate 

more than 350,000 tons of carbon 

dioxide reduce electricity expenses 

by more than $150 million. 

Don Bishop, Executive Editor 

dbishop@aglmediagroup.com 
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Publisher's Note 

Drones and Auctions and DAS! 
And FirstNet and Fiber and Spectrum and Earnings 

There's nothing like a week spent at the 

NATE Unite 2016 convention of the 

National Association of Tower Erec-

tors to pump up a topic list 

for a column. And a big 

congratulations to 

NATE; the conven-

tion set an atten-

dance record this year. 

I attended every 

conference session I 

could, and I made sure to be 

at every event. It's tiring but rewarding. 

I came away feeling positive about the 

eventual role drones will play in the wire-

less infrastructure. The science fiction-

like imagery of drones may never 

become reality; however, the extremely 

detailed, high-quality imagery of towers 

that reveals exact details of installations, 

cabling and structural components is 

here. Early dreamers shared visions of 

using drones during tower construction, 

and those still appear to be just dreams. 

Nevertheless, practical reconnaissance 

and situational awareness scenarios will 

result not only in fewer climbs, but also 

in safer climbs and climbs with the right 

equipment and tools, minimizing how 

much stuff climbers will have to carry, 

and helping to get the climb right, the 

first time. Fewer climbs directly 

equates to fewer accidents, which is a 

great thing. Yay drones! 

I was impressed with an update 

given by Phil Larsen about the Nation-

al Wireless Safety Alliance's progress. 

This organization (www.nws-a.ore is 

developing the standards for what spe-

cific knowledge a person should have 

in order to qualify for specific jobs. Not 

a training organization, NWSA instead 

develops documentation and standards 

related to the qualification and knowl-

edge a tower worker should have. And 

testing. But not training. It makes per-

fect sense to me, and it seems as though 

this type of industry self-documenting 

approach is highly positive. 

With the annual Mobile World Con-

gress in Barcelona, Spain, that took 

place in February came countless press 

releases about 5G cellular technology 

and the Internet of Things (IoT). 5G is 

happening and is tangible to everyone. 

The implementation of 5G will result 

in upgrades of all kinds to towers, roof-

top infrastructure and almost every 

cellular site. IoT is still a bit of a mystery 

to me, and it appears to be equally mys-

terious to many people. It looks as 

though we need to think about trillions 

of devices trying to pass data from one 

place to another, and quickly. Or pretty 

quickly, but not instantaneously. The 

nice thing about the IoT idea is that few 

communications need to have the same 

quality of service (think speed and reli-

ability) as voice traffic or premium data 

(packet data, with quality guarantees 

and reliability expectations). 

We're seeing all the major players 

using buzzwords to attract attention, 

such as all manner of smart things and 

dense networks. One way or another, 

the number of things that can and will 

be IP-addressable will explode. I can 

watch my heart rate on an IP-address-

able (NATed and IPV6, perhaps) device. 

Should I have a heart attack again, I 

want someone to know about it quick-

ly, perhaps within a second or two, 

rather than a couple of milliseconds as 

is required for proper LTE packet 

throughput. This is a space to keep an 

eye on, just as voice over LTE (VoLTE) 

also will change how networks are de-

ployed, and all non-LTE networks will 

sunset. This will happen. Eventually, 

this will happen. And the effect on our 

industry will be considerable. 

I touched on this last month, and I 

probably will again; however, the indus-

try as we know it will be changing. Com-

panies that embrace DAS, small cells and 

dense networks will be here for a long 

time. For the holder of a large portfolio, 

a tower-only play no longer makes sense. 

The uniqueness of any one location is 

diminishing. Particularly with utilities, 

public safety users and potential IoT us-

ers, options are becoming numerous. 

There is nothing like having a 

unique antenna site that covers a par-

ticular valley or town. My KU have 

proven that point for years. Good tow-

ers in good places will always be win-

ners; however, the days of "build it 

and they will come" probably are be-

hind us. The time for being a network 

provider is slowly changing into the 

time for becoming a service provider. 

Rich Biby, Publisher 

rbiby@aglmediagroup.com 
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Guest Opinion 

The Problem with Claiming the "Best Network" Tagline 

By lain Gillott 

We all know that mobile operators 

are constantly trying to find an 

advertising tagline that works, 

one that resonates with consumers 

so much that it becomes 

part of everyday vo-

cabulary. The most 

successful tagline 

in telecom was 

probably 'pin drop' 

all those years 

ago with Sprint's 

long distance service. 

Kids, time for a history lesson: 

Back when mom and dad had just 

gotten out of college, you had to 

pay for long distance service sepa-

rately from the other calls you 

made. These calls were made on 

things called telephones that had 

a wire connecting them to the wall 

— there was no Sin, screen, 

Google, camera or video on these 

phones. Anyway, back then, 

Sprint claimed its voice clarity was 

so good that you could hear a 

pin drop, hence the tag line. Can-

dice Bergen was their spokesper-

son. Think of her as a reality star 

with a brain and class and you have 

the idea. 

Success that Faded 

Sprint's campaign was massively 

successful and the line stuck. 

Sprint cornered the "best network" 

image. In the last few decades, they 

have comprehensively lost that 

spot. Today, Verizon Wireless 

claims to have the best cellular 

network. And judging by the results 

of iGR's recent consumer survey, 

consumers agree with Verizon. 

One of the fun things we did in 

this survey was to ask consumers 

to match recent advertising tag-

lines with the mobile operator that 

uses that line. The big four opera-

tors use a variety of taglines; we 

focused on what we thought were 

the more well-known ones. 

The bad news for the mobile op-

erators not named Verizon is that 

their taglines are not resonating 

with consumers. And worse, they 

may actually be helping Verizon. 

Let me explain. 

Confusion Among Consumers 

Consider " Stronger. Faster. More 

reliable." This is from a Sprint ad. 

It promotes the Sprint network 

and all the improvements Sprint 

claims to have made recently. Bad 

news: Only 5.4 percent of 1,020 

consumers correctly identified 

these words as belonging to Sprint. 

Another 12.1 percent said they be-

longed to AT&T, and 15.6 percent 

said these were Verizon's words. 

Nearly two-thirds said they did not 

know. Verizon execs are now call-

ing Sprint to thank them for help-

ing with Verizon's advertising. 

How about "A Better Network"? 

This phrase belongs to Verizon, and 

12.9 percent correctly identified 

this one, whereas 6.8 percent 

thought it belonged to AT&T. Ve-

rizon is not helping itself much 

here. Yes, please associate " best 

network" with Verizon, but why not 

just say " best network"? Do not 

complicate the issue. 

Next exhibit: "Strongest 4G LTE 

Signal." This is an AT&T tagline, 

and 10.1 percent got this correct. 

But 6.7 percent thought it was T-

Mobile's, and a cool 19.3 percent 

said it was Verizon's. Yet again, 

Verizon benefits from another op-

erator trying to claim the best net-

work. And again, 60 percent said 

they did not know. 

Finally, how about "The World's 

Best Network"? This is a Sprint 

claim (not sure how they can claim 

"world's" on this one) that only 3.1 

percent of people got right. But 

good news for the New Jersey Boys: 

21.9 percent thought this was a 

Verizon tagline (as did I!). 

Keep It Simple 

The moral of this story is to keep 

it simple and find a claim you can 

make your own. Hijacking the 

best-network claim from Verizon 

is going to be difficult and it's con-

fusing to consumers. For Verizon, 

keep it simple — just say, "the best 

network." Just as Sprint did a few 

decades ago, find something new 

and original. 

lain Gillott is the founder and 

president of iGR and iGR Semicon-

ductor Research. His email address 

is iain@iGR-inc.com. 
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Guest Opinion 

Tower Engineering 2016 

By Richard Bell 

I Modifying telecommunications towers to carry additional loads and to meet requirements of progressively 
changing standards poses engineering challenges that could be avoided. 

The tower engineer's workload has 

experienced major changes in the past 

20 years. With the slowdown of new 

tower sales, the engineer's work has 

changed from new tower design to 

tower modification design. In many 

cases, the workload is more challeng-

ing in modification than in new tow-

er design, because with modification, 

the engineer isn't intimately 

familiar with the tower he is 

working on, nor does he have 

enough information to do an 

analysis. The owner's expecta-

tion of saving money by mod-

ifying a tower as opposed to 

replacing it is a reasonable as-

sumption, but in most cases, the 

owner is in for a shock. 

o  

Little Choice 

Many times, the cost of tower 

modification exceeds the cost of re-

placing an existing tower, but often, 

owners have no choice in the matter. 

The tower owner has to consider the 

loss of revenue and possibly losing 

tenants if they decide to build a new 

tower. The loss of service for the ten-

ant and replacing antennas and rear-

ranging lines to get back in service is 

costly. Sometimes the local building 

departments refuse to give owners 

permission to rebuild a tower, in 

which case modifying an existing 

tower would be their only solution. 

Welding 

The engineer's job appears to be simple 

— analyze the existing tower with the 

desired loading in mind, identify the 

overloads and replace or reinforce the 

overloaded members. The problem is 

that the majority of the towers have a 

welded section design that doesn't allow 

replacing a member. The triangular 

11 The task becomes even 
more complicated when 
the owners don't have 
a set of manufacturing 

drawings, and sometimes 
no drawings at all. yy 

or U-bolting on new gusset plates for 

mid-point bracing, U-bolting angles to 

the outside of the legs and an assort-

ment of other remedies, none of which 

they are very pleased with. 

Lack of Drawings 

The task becomes even more compli-

cated when the owners don't have a 

set of manufacturing drawings, 

o and sometimes no drawings at 

all. Many of the towers are 40 

to SO years old, and the man-

ufacturer is out of business. 

Someone has to provide a good 

set of drawings before the en-

gineer's work can begin, so the 

tower has to be mapped. Map-

ping consists of field-generated 

information accumulated by 

climbing the tower and measur-

ing every member, including 

the outside diameter, length and thick-

ness of members, bolt sizes, guy wire 

sizes and guy hardware sizes, guy el-

evations, elevation drop and guy radii, 

plus antenna models, sizes, locations 

and orientations. The tower engineer 

doing the mapping also has to use ul-

trasound to measure the thickness of 

tubular members. In the absence of 

stated yield capacity, the engineer has 

no alternative other than to use the 

minimum yield of mild steel. The en-

gineer designing the modification of 

an existing tower is working under a 

tower section with aerodynamic solid 

round members welded into a unit was 

considered state-of-the-art 30 years ago. 

It was more efficient than angle-iron 

towers, and it eliminated the internal 

corrosion that plagued tubular towers. 

Modification for additional loading was 

never given a thought in these original 

tower designs, so now engineers are 

scrambling to produce modification 

designs on a tight schedule and budget. 

Engineers are left with no alternative 

other than scab-welding half-round tub-

ing to existing round members, welding 

 o 
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Guest Opinion 

severe handicap, and yet is expected 

to endorse the modification design. 

Tower Mapping 

Mapping is key in resolving this prob-

lem, and it is a difficult job. If it's done 

right, the whole job goes well, but a 

single mistake in measurement can 

result in many prefabricated rein-

forcement members not fitting. There 

is no question in any reasonable per-

son's mind that design engineers are 

all qualified to do a complete and 

thorough job of mapping a tower, 

provided that the tower is indoors 

in a controlled environment 

where the design engineers 

have their feet placed on sol-

id ground. Some engineers are 

fit enough to climb the towers 

and perform the mapping, but 

even the fittest will be more 

prone to make errors while 

under the stress of working 

off the side of a tower, ex-

posed to the elements. 

Limiting Liability 

Mapping is costly, and most 

companies offering this service lim-

it their liability with disclaimers re-

garding the accuracy of their details, 

and rightfully so under current 

conditions. If a mapping contractor 

charges $5,000 for tower informa-

tion and makes a mistake that takes 

a field crew a week to correct, the 

cost is three or four times the origi-

nal cost of mapping — and the en-

gineering firm that did the design 

work is automatically ensnared in a 

costly trap. To avoid entrapment, 

most engineering firms use the map-

ping information only to perform 

the tower analysis. Then they detail 

o  

the parts to be replaced with the 

overall cut length a foot longer than 

necessary. The final measured cut 

and hole-drilling of the blank end is 

done in the field by the installer. This 

remedy is costly; however, it's not as 

costly as a field crew spending a week 

correcting mistakes made by the 

mapping company. Also, on top of 

the increased cost, the quality of the 

modification is compromised by the 

use of cold galvanizing. 

Field-welding 

Years ago, field cutting and welding 

" Mapping is costly, and most 

companies offering this 
service limit their liability 
with disclaimers regarding 

the accuracy of their 
details, and rightfully so 
under current conditions. 11 

today. How many times have we seen 

burning monopoles on the news, 

caused by modification crews setting 

the lines on fire inside the monopole. 

The Welder's Work 

Welding 101 teaches that the first 

thing a welder does before striking 

an arc is to place himself in a com-

fortable position where he can burn 

a full rod without having to stop and 

reposition himself. Then he has to 

consider slag and splatter dropping 

down inside his boots or getting 

caught in the folds of his clothing, 

or worse yet, dropping down 

o inside his pants. On towers, 

o  

was never an option with the instal-

lation or modification of any AT&T 

tower, and this somewhat became 

the adopted standard for all other 

telecommunications tower owners. 

If cutting, drilling or reaming was 

required, it was only done with the 

approval and under the inspection 

of an on-site inspector. No torch-

cutting was allowed, period, and any 

saw cuts or drilled holes had to be 

coated with a heavy coating of the 

zinc-rich ZRC compound. Field weld-

ing was never allowed under any 

circumstances, yet field welding is 

commonplace in tower modification 

o 

the welder also has to take 

into consideration which di-

rection the wind is blowing 

and position himself ac-

cordingly, and be careful 

not to start any grass fires 

or to ignite lines inside the 

monopoles. When all of these 

issues have been given due 

consideration, then he flips 

his hood down and starts 

welding. The welder is more 

than 200 feet in the air with his hood 

down and cannot hear anything 

other that the splatter of rod and 

slag burning, and the only thing he 

can see is his weld. Most of his welds 

are uphill, which are not the easiest 

welds to make, and he knows that 

his welds are going to have to pass 

inspection. Such welding is not an 

easy task to perform while working 

indoors with both feet on the 

ground, so one can only imagine the 

difficulty of performing high-quality 

welding while hanging off the side 

of a tower, fully exposed to the ele-

ments. Pipeline welders are provided 
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Guest Opinion 

with a shelter, usually a tent, when 

they have to work in the elements, 

and pipeline operators understand 

that this protection is necessary so 

the welder can do his best work and 

avoid inspection failures. 

Standards Committees 

The modification work that is cur-

rently ongoing is realistically nothing 

more than a Band-Aid on a serious 

wound. We don't know for sure what 

the needs of the next generation of 

technology brings with respect to 

tower loading, but more than likely 

it will increase loading and therefore 

require another modification. Alter-

natively, a new generation of stan-

dards committee members wanting 

recognition in pride of authorship 

will initiate changes in the standards 

that result in even more alterations 

and modifications. Since the EIA 

RS222-D Specifications governing 

tower designs were adopted in 1987, 

the minimum requirements for the 

design of steel towers has been a 

moving target from RS222-C to even-

tually R5222-G, with at least one 

revision to all the other letters. 

Alternatives 

This situation is a catastrophe that 

needs to be fixed. Maybe federal reg-

ulations should be imposed that force 

county building departments to allow 

owners the right to replace their tow-

ers with heavier towers, towers that 

are designed so they can be modified 

for future loading. Maybe consider-

ation should be given to reintroduce 

the square angle-iron towers to allow 

easy modification. Maybe the wrap-

around tower that can be installed 

over an existing overloaded tower is 

an option, one that has been imple-

mented several times but is seldom 

seen. Whatever plans the powers that 

be adopt, it needs to be done quickly. 

This is the American telecommunica-

tion infrastructure we are discussing 

here. The professional organizations 

that have caused our infrastructure 

to deteriorate to the level it has are 

an international embarrassment. 

When the situation reaches a point 

at which a website has been created 

for the sole purpose of reporting un-

safe towers, it's time to take positive 

action to correct the problem. 

Richard Bell is president of Bell Tower 

in Chelsea, Oklahoma. 

e „, 
EVERY Or 
HUMAN SHAVES OFF 
HIS FACE FUR, HE'S 
FUNNY LIKE THAT. 

—TUCK 
adopted 05-04-11 ,e0(4100> 
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TOWE 

Providing 
Support by 
Standing 
Together 

"The Nevada Wireless Association 
supports the efforts of the Tower 
Family Foundation and has made 
them a recipient in our annual 

charity golf tournament. Best of luck 
to the Foundation as you continue 
to grow and help those in need!" 

Chris Wener 
Nevada Wireless Association President 

"As a climber with 17 years of 
experience, I've seen firsthand the 
hurt and the pain caused by the 
loss of a fallen friend and fellow 
tower climber. I am grateful and 
humbled to know there is an 

organization that has resources to 
assist tower climbers and their 
families during times of need." 

John Gates 
Tower Climber from ATS 

"I want to thank everyone involved 
for making this happen! Synergy 
Concepts will be donating to the 
Tower Family Foundation and 
encourages other companies in 
the industry to donate as well." 

Russ Chittenden 
Vice President of Synergy Concepts, Inc. 

Media Support Partner 
I ADM GROUND LEM 

ag Media Group 

R INDUSTRY FAVILY SUPPORT CHARITA3LE FOUNDATION 

www.towerfamilyfoundation.org 



Profile 

The View from St. Charles Tower 

By Mike Harrington 

I
St. Charles Tower, Chesterfield, Missouri, works case by case with wireless communications carriers for 
build-to- suit towers and sometimes builds spec towers on its own. The company owns sites in Missouri 
and Illinois. 

It all started for Chris Puricelli with 

a job offer from AT&T Wireless in 

1995. "I was actually the second 

hire by the newly formed group at 

that time," said Puricelli, who had 

answered a blind ad posted by 

AT&T to assist a company with zon-

ing and leasing. 

Now managing partner of St. 

Charles Tower (SCT), Chesterfield, 

Missouri, Puricelli said his back-

ground actually kicked off with a 

business degree from Lindenwood 

College in St. Louis. "Always inter-

ested in real estate as a young man, 

I obtained a broker license at age 25 

and began working as a commercial 

real estate appraiser," Puricelli said. 

"It was a very good education and 

included a three-year stint at the 

Missouri Department of Transporta-

tion to learn the ins and outs of ease-

ments, utilities and access rights." 

After being hired at AT&T, Puri-

celli worked three years through 

AT&T's St. Louis build plan and 

then another three years for Bechtel 

on national AT&T projects, includ-

ing one in Los Angeles. At Bechtel, 

the largest construction and civil 

engineering firm in the United 

States, he became involved in wire-

less networking services for the St. 

Louis major trading area (MTA). 

When AT&T signed a contract with 

Bechtel to do their national build-

out, Puricelli transferred over to 

Bechtel, where he became involved 

in wireless networking services for 

the St. Louis MTA. 

In 2002, Puricelli founded St. 

Charles Tower with his partner Bob 

Bell. "At the time, we had six employ-

ees, and everyone lived in about a 

three-mile radius of the office in St. 

Charles, thus explaining the origin of 

our name," he said. Bell and Puricelli 

left their jobs network building in the 

St. Louis MTA to found their com-

pany in the suburban St. Louis city of 

Chesterfield — and then looked west-

ward for more tower-site opportuni-

ties. SCT now has tower sites in seven 

Chris Puricelli, managing partner of St. 

Charles Tower, Chester, Missouri. 

states: Missouri, Illinois, Indiana, 

Texas, Nevada, Kansas and Arizona. 

These days, SCT works on case-by-

case contracts with carriers, the pri-

mary ones being AT&T Mobility and 

Verizon Wireless. SCT maintains con-

tracts with all of its carriers and has 

worked with all of them in the past. 

"We only build spec towers for our-

selves," Puricelli said. "In the past, we 

have provided RF services as well as 

construction management and site 

acquisition. It depends on the level of 

market activity any given year." 

The company maintains a large 

portfolio of sites in Missouri and Il-

linois, all available for collocation. 

"We are a build-to-suit tower and 

collocation provider," Puricelli said. 

Over the years, SCT has established 

relationships with many municipal-

ities, working with them on coverage 

needs for tower sites. The company 

usually maintains an inventory of 

about 40 towers with about the same 

number of billboards, which are held 

in a different name. 

Taking Care of Business 

Bob Bell acts as SCT's business man-

ager while Puricelli runs the office 

activities and client relationships. 

"It's a good way to work together as 

partners as we do not get into each 

other's way," Puricelli said. "I value 

Bob Bell as a very important part of 
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To conceal a Venzan Wireless antenna installation at Gloria's Restaurant on Greenville Ave. in the art district of Dallas. where no towers 

over 30 feet high are allowed, St. Charles Tower designed an artistic partition on two sides of the roof with the same scalloped cornice work 

along the top edge. 

our company and meet with him 

several times a week." 

SCT divides work among its team-

mates in three categories. "Four of us 

are real estate agents and do the site 

acquisition," Puricelli said. "My part-

ner and Brian Foehl run the construc-

tion component; Greg Yocom is our 

RF engineer to help with design is-

sues. And we all work on sales. So the 

work is divided depending on which 

discipline is required." 

Real Estate 

The company also owns four office 

buildings, a subdivision, rental 

homes and a number of commercial 

sites. Everyone SCT employs in the 

real-estate section is licensed as a 

broker or salesperson. "I believe that 

real estate is relationship-based and 

requires years of knowledge in any 

given MTA," Puricelli said. Mean-

while, SCT LLC, the deployment 

services arm of St. Charles Tower, 

formed in July 2008, provides ser-

vices that include site acquisition, 

architecture and engineering, project 

and construction management as 

well as build-to-suit. These services 

are made available in-house by SCT 

staff, which has more than 75 years 

combined experience in the wireless 

communications industry. 

SCT tends to specialize in con-

cealed and disguised designs — 

church steeples and trees, for 

example — but that specialty comes 

from the company being able to work 

for long periods on single projects. 

"We're not hampered by timelines to 

the same degree as a carrier or super 

vendor, so we can work closer and 

longer with government entities to 

place the best design," Puricelli said. 

"In fact, in the next quarter, we have 

a pine tree planned as well as a clock 

tower in a city park and a stealth boul-

der on National Park Service land." 

SCT does most of its site acquisi-

tion in-house. "Most carriers do not 

have the ability to hire people with 

that level of experience, and super 

vendors change, as do their employ-

ees," Puricelli said. "The end result is 

that SCT has a clear market niche 

and an advantage at acquiring and 

zoning sites. We also have our own 

RF engineering in-house to assist 

with tower placement." 
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LightSquared 

In 2010, SCT was the first company 

to sign leases on existing and future 

sites with LightSquared, the mobile 

satellite voice and data services pro-

vider that had plans to use its radio-

frequency spectrum to compete as 

a wireless carrier with AT&T, Verizon 

Wireless and Sprint. "At that time, 

LightSquared was poised to imple-

ment a national build out with 

satellite- and ground-based 4G 

wireless broadband services to 

compete with other national carri-

ers," Puricelli said. "There was a 

spectrum debate that ended Light-

WE UNDERSTAND EVERY TOWER 
OWNER FACES UNIQUE RISKS. 

BB&T 

II 1 

BB&T — Atlantic Risk Management 
is a large, independent insurance agency 
and an expert in protecting tower owners 
from unexpected risks. We offer complete, 
competitively priced programs endorsed 
by PCIA and tailored to suit your specific 
exposures, including: self-supporting, 
guyed or monopole towers: support 
equipment; shelters and fencing; plus 
general liability, business auto, workers' 
compensation, umbrella and more. 

Find out why we protect more tower 
owners than any other agency. 
Call 410-480-4413 or 410-480-4423, 
visit www.bbt.com or email 
David Saul at dsaul@bbandt.com or 
Kimberly Calhoun at 
kimberly.calhoun@bbandt.com 

Insurance Services 
Global Resources — Client Focused 

Hanover 
Insu MIICC Croup 

D2012 Branch Banking and Trust Company. 

PCIA 
..rea MIMI IBM 

The Wireless Infrastructure Assoc ohon 

Insurance.BBT.com 

Squared's push to deploy a system, 

so SCT never saw the full potential 

value of those contracts." 

Puricelli has seen some changes 

since SCT started — the most dra-

matic ones probably being that there 

are only four carriers left in most 

metro areas and that future sites 

are planned in smaller design areas. 

"Small sites seem to be gaining 

steam for 2016," he said. "As for 

capital, we have seen no change. SCT 

has been proficient at just running 

a credit line. Every year or two, we 

sell some towers and pay off the line 

of credit. Interest rates have been 

stable for years, and internal rates 

of return seem to vary little. Also, 

the value of communication towers 

shows a constant positive trend, and 

that is expected to continue through 

the next fiscal year." 

Business has been a little slow with 

Sprint and AT&T this year, and SCT's 

current staff consists of only two 

people in Las Vegas, two in Dallas and 

five in St. Louis. An additional eight 

people work in SCT's engineering and 

surveying department. 

"Our business is driven by car-

rier growth and activity," Puricelli 

said. "If there is more work in Texas 

or Nevada, we will certainly be there 

to work in those markets as we 

maintain a constant presence. St. 

Louis is our home office, so all 

things considered, we would main-

tain a larger presence in St. Louis, 

but one cannot predict the future. 

We will go where the business is ac-

tive as long as it lies within the Mid-

west, Southwest and southern 

regions of the United States." 

Mike Harrington is a freelance writer 

in Prairie Village, Kansas. 
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Antennas 

Shown on the ceiling in the foreground in a conference room, top and center in this image, a MIMO communications antenna draws little attention. 

Breaking Down the Walls: Achieving Maximum 
Coverage Indoors 

By Michele Martoccia 

I 
An antenna with a wide frequency range, omnidirectioroal coverage and high gain provides in- building 
wireless communications. Its stylish, neutral design appeals to architects, too. 

When it comes to the availability 

and quality of wireless voice and 

data communication services, the 

high coverage requirements apply 

just as much inside buildings as 

they do outside. With millions of 

app-based Internet, data and voice 

services running on smartphones, 

tablets and notebooks, subscribers 

are increasingly expecting unlim-

ited, seamless connectivity across 

2G, 3G or 4G networks — making 

mobile connectivity within public 

buildings such as shopping malls, 

stadiums, railway stations, air-

ports, convention and exhibition 

centers and hospitals a must. 

According to a Cisco Systems 

white paper, "Cisco Visual Network-

ing Index: Forecast and Method-

ology, 2014-2019," traffic from 

wireless and mobile devices will 

exceed traffic from wired devices 

by 2019, with wired devices ac-

counting for 33 percent of all IP 

traffic, while mobile and Wi-Fi 

devices will account for 66 percent. 

The study also suggests that the 

number of devices connected with 

IP networks will be three times as 

high as the global population in 

2019. There will be three net-

worked devices per capita by 2019, 

up from nearly two networked de-

vices per capita in 2014. Acceler-

ated in part by the increase in 

devices and the capabilities of 

those devices, IP traffic will reach 

22 GB per capita by 2019, up from 
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Antennas 

8 GB per capita in 2014. 

These ever-increasing de-

mands for higher bandwidth will 

undoubtedly put a strain on ag-

ing antenna communications 

infrastructure, meaning that 

building proprietors must future-

proof their systems before they 

become overloaded. 

The shielding effect of a build-

ing's front and structure can also 

have a detrimental effect on radio 

signals and is often the reason be-

hind insufficient service quality. 

To combat these obstacles, it is es-

sential that additional technical 

measures are put in place. 

What We Need forthe Future 

What is required, then, is an 

antenna that responds ex-

actly to the highest stan-

dards of the crucial passive 

intermodulation (PIM) inter-

ference characteristics for 

distributed antenna system 

(DAS) networks and in-

building coverage (IBC) sys-

tems, as well as meeting the 

ever-increasing market de-

mand for indoor coverage of mobile 

voice and data traffic required to 

cover an ever-wider range of ap-

plications and services. 

o  

o  

W-CDMA (wideband code-division 

multiple access), UMTS (Universal 

Mobile Telecommunications System) 

or LTE (Long Term Evolution). 

With its multiband 698-MHz to 

3800-MHz frequency range, omnidi-

rectional pattern and high gain, 

Huber+Suhner's Sencity Rondo mul-

tiple-input, multiple-output (MIMO) 

communications antenna provides 

coverage across large areas in almost 

all LTE frequency bands and beyond. 

An exceptionally wide frequency 

range of coverage means that it is 

not necessary to install separate an-

tennas for individual applications, 

The Huber+Suhner Sencity Rondo antenna 

combines an electrically efficient MIMO an-

tenna with an attractive design that fits dif-

ferent architectural forms. The neutral design 

allows architects to style the building with 

traditional elements such as lamps or other 

design elements, leaving the antennas in the 

background and almost unnoticed. 

11 Because of the massive 

and increasing demand in 
data traffic, future-proof 
multiband and multi-

operator network technology 
should be deployed. yl 

One Antenna for Almost All 

LTE Frequencies 

Because of the massive and increas-

ing demand in data traffic, future-

proof multiband and multi-operator 

network technology should be de-

ployed. This would support a wide 

range of communications technolo-

gies, including GSM (Global System 

for Mobile Communications), 

which can be costly and space-

intensive. It also facilitates the 

integration of DAS in existing 

buildings at a reasonable cost for 

materials and installation and 

with the added benefit of aesthet-

ic and unobtrusive design. 

Discreet Enough for Any 

Architectural Design 

Another important aspect of the an-

tenna that is chosen is aesthetics. Al-

though it must perform for multiple 

applications across a wide frequency 

range, the antenna must also fit in well 

with its surroundings. 

o Ideally, alongside its state-

of-the-art technical attri-

butes, the antenna should 

feature an attractive design 

suitable for many different 

architectural forms. Its de-

sign must be neutral, so that 

architects can concentrate on 

styling the building with ei-

o ther traditional or modern 

design elements with abso-

lute freedom, leaving the an-

tennas in the background and 

almost unnoticeable. 

The new antenna is an example of 

style combined with substance. 

Along with the classic below- tile 

mounting possibility, it has four 

other mounting options for a range 

of situations and architectural styles 

including below hard ceiling, above 

the ceiling, through ceiling tile and 

completely recessed through ceiling 

tile. All five mounting options use 

the same bracket. The range of op-

tions offers the customer the flexibil-

ity to make the communication 
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Antennas 

ONLY 

CAN 
PREVENT 
WILDFIRES. 
9 out of 10 wildfires are caused 
by humans.Which means 9 out 
of 10 wildfires can be prevented. 
So if you see someone acting 
irresponsibly, step in and make 

a difference. Learn more at 
SMOKEYBEAR.com. 

Could 

system as discreet as possible, with 

the option of making the antenna 

ultra-thin and only protruding 1 mil-

limeter from the ceiling. 

The 2x2 MIMO and 4x4 MIMO 

options are fitted in the same hous-

ing, making it possible to reuse the 

mounting brackets or the mounting 

socket in the building for the next 

generation upgrade. This will con-

tinue to be the case when the LTE 

600 version is launched. 

The same concept, this time with 

o  o 

An exceptionally wide 
frequency range of 

coverage means that it is 
not necessary to install 
separate antennas for 
individual applications, 
which can be costly and 

space-intensive. ly 

o  

a rectangular shape, has been ap-

plied to Sencity Cube MIMO, which 

is the corresponding antenna for 

directional radiation, ideal for cov-

ering corridors or rooms where the 

energy is needed in certain areas. 

The focus on the electrical perfor-

mance has resulted in a highly 

stable PIM design, an optimal di-

rectional diagram and high gain. 

For added convenience, the cable 

can be passed through the wall be-

hind the antenna or it can be hidden 

in the plenum space that houses air 

conditioning and heating systems, 

so that it is almost invisible. 

o 

The two antennas are equipped 

with standard N connectors on the 

pigtails. In addition 4.3-10 and 4.1-9.5 

connectors are also available. Single-

input, single-output (SISO) commu-

nications antennas can also be 

supplied in the same shape, to match 

installations where MIMO or SISO 

antennas are needed in the same build-

ing or for purely SISO installations. 

One Solution — Many Options for 

the Future 

With the implementation of 

dedicated solutions including 

DAS indoor antennas, the level 

of internal coverage required 

can be achieved in every situa-

tion, with the opportunity for 

additional voice and data chan-

nel capacity to be created as 

required. In the case of DAS, the 

appropriate use of active and 

passive system components re-

sults in guaranteed seamless 

availability of services across 

floors and individual rooms. 

The use of such broadband 

system components also offers 

good investment protection to the 

customer by guaranteeing sustainable 

flexibility for future expansion. This 

will positively affect customer satis-

faction and reduce overall expendi-

ture, because components — rather 

than the entire system — can be re-

placed when required. 

Michele Martoccia is DAS program 

manager Huber+Suhner. The company 

manufactures the electrically efficient 

Sencity Rondo MIMO antenna de-

scribed in this article. For more infor-

mation, visit wirelessinfrastructure. 

hubersuhner.com/en/products. 
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Rice University's Argos Network will use base stations with more than 100 antennas apiece to share spectrum by beaming informa-

tion directly to many users simultaneously on the same frequency. Photo by Jeff Fitlow/Rice University 

Rice Wins $2.4 Million to Study Many-antenna Wireless 

By Jade Boyd 

A Rice- led project will investigate beam-forming base stations with hundreds of antennas to send tightly 
I focused beams of data to each user, even as they move. 

Rice University researchers have 

won $2.4 million from the National 

Science Foundation (NSF) to con-

duct the most extensive experi-

mental research yet of wireless 

technology that uses 100 or more 

antennas per base station to send 

tightly focused beams of data to 

each user, even as they move. 

The research at Rice's campus in 

Houston will help the wireless in-

dustry determine whether and how 

to include the many- antenna 

technology — known in industry 

parlance as massive multiple-user, 

multiple-input, multiple-output 

(MU-MIMO) communications — in 

upcoming SG wireless standards. 

"Early tests of many-antenna 

technology at Rice and elsewhere 

suggest that wireless carriers could 

use this technology to serve many 

times more data than can be served 

with today's 4G networks. But there 

are still many questions about how 

to scale this technology for real-

world implementation. Those are 

the challenges we'll be tackling with 

the new research," said Lin Zhong, 

associate professor of electrical and 

computer engineering and com-

puter science at Rice and the prin-

cipal investigator on the new grant. 

The research will make use of 

ArgosNet, a many-antenna experi-

mental test bed that Zhong's Effi-

cient Computing Group is building, 

thanks to a 2014 NSF infrastruc-

ture grant. ArgosNet will eventu-

ally include as many as a half-dozen 

programmable base stations, each 

with 100 or more antennas. Zhong's 
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team will be able to reconfigure 

each to emulate cell-tower base sta-

tions or other types of wireless net-

work nodes. The many-antenna 

technology being investigated uses 

a large number of base station an-

tennas to serve many users at the 

same time. When the number of 

base station antennas is signifi-

cantly larger than the number of 

users, the technology is also re-

ferred to as massive MIMO. 

"Large-scale multiple-user MIMO 

technology is a key enabler in 

meeting the 1,000x data challenge 

— that of increasing spectrum ef-

ficiency by a factor of 1,000 when 

compared with current 4G data 

networks," said Thyaga Nandago-

pal, NSF program director. "The 

National Science Foundation has 

funded basic research in this area 

for several years, and this project 

will advance this research to the 

next level by addressing the sys-

tem- level challenges that can 

hinder the realization of this tech-

nology's full potential." 

Today's top-of-the-line 4G wire-

less data networks serve data to 

millions, but each base station 

only communicates with as many 

as four users at a time on a given 

frequency. They appear to serve 

thousands simultaneously by di-

viding their time and frequency 

to serve tiny slices of data to each 

user every few milliseconds. Ide-

ally, users never notice they are 

sharing the network, but data 

rates can slow if too many users 

are online at once, and based on 

industry trends, slowdowns will 

become more common. 

According to a 2014 study by 

Cisco, wireless carriers increased 

the average mobile network down-

stream speed from 1,387 kilobits 

per second (kbps) in 2013 to 1,683 

kbps in 2014. That's a notable im-

provement, but nowhere near the 

growth that is needed to meet de-

mand. The same report found that 

smartphones generated 22 times 

more demand for mobile data than 

did nonsmart devices, and 88 per-

cent of the 497 million new mobile 

devices added worldwide in 2014 

were smart. 

Zhong said the new experimen-

tal research with ArgosNet, which 

draws its name from the many-

eyed giant of Greek mythology, 

could provide the answer that 

wireless carriers need for the com-

ing bandwidth crunch. ArgosNet 

uses its many antennas to beam 

information directly to numerous 

users simultaneously on the same 

frequency. It does this by con-

stantly computing where each user 

is and altering the signal to each 

antenna to direct a focused beam 

directly to each user. 

The payoff can be enormous, 

because carriers can use limited 

frequency bands to serve many 

more users, but there are also 

complications. The computing 

power needed to both track users 

and continuously form and re-

form beams in real time is sig-

nificant, Zhong said. There are 

also issues related to interference 

because each wireless device must 

regularly broadcast so that the 

base station knows where to focus 

the beams. 

Among the ArgosNet team mem-

bers is Clayton Shepard, a Ph.D. 

student who is building the Argos-

Net base stations and mobile cli-

ents, and who's already worked with 

NASA to test massive MIMO de-

signs using specialized facilities 

that were originally built to test 

spacecraft communications systems. 

"ArgosNet is a very flexible plat-

form," Shepard said. "We've de-

signed it to work like Lego blocks; 

we can add or subtract antennas 

and other components to construct 

any kind of node that we want. The 

wireless test units also can be con-

figured to act like everything from 

a laptop to a wireless handset." 

Shepard said the flexibility will 

allow the newly funded project 

team to evaluate the overhead 

computing demands for beam-

forming, interference from pilot 

signal traffic, and how MU-MIMO 

might be co-implemented with 

densification, another potential 

SG technology that calls for de-

ploying many more base stations 

to make the best possible use of 

limited radio spectrum. 

"MU-MIMO will almost certain-

ly be included in the specifications 

for 5G, but no one knows how 

many antennas to call for because 

the trade-offs among cost, size, 

power and performance haven't 

been determined," Shepard said. 

"We'll be able to evaluate each of 

these and answer other questions 

about how to implement this tech-

nology in the real world." 

Shepard said the team is explor-

ing how to make ArgosNet compat-

ible with existing smartphones 

and wireless devices, but the cur-

rent base stations are not compat-

ible with existing technology. For 
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Lin Zhong (standing) and Clayton Shepard with ArgosNet base station. Photo by Jeff Fit/ow/Rite University 

Rice's tests, Shepard and other 

members of Zhong's team will use 

reprogrammable, battery-powered 

test units. 

The project team includes Rice's 

Edward Knightly, professor and 

department chair of electrical and 

computer engineering and director 

of the Rice Wireless Network 

Group; Rice's Ashutosh Sabharwal, 

professor of electrical and com-

puter engineering; and Ohio State 

University's Ness Shroff, the Ohio 

Eminent Scholar in Networking 

and Communications and profes-

sor of electrical and computer 

WARRIOR 
MOUNT 

engineering and computer science 

and engineering. 

Jade Boyd is science editor and as-

sociate director at Rice University 

News and Media Relations. More 

information about Argos is available 

at http://argos.rice.edu. 

Now there's a stronger way to support 
antennas—and eye.rythiig else. 

If your existing antenna platform struggles with weight and 

wind load capacity, Warrior Mount is the solution. It delivers 

greater structural integrity to hold larger antennas, radios, 

amplifiers and other equipment. We manufacture with higher 

grade materials, stronger structural members and robust welded 

connections for reduced installation time. 

To learn how Warrior Mount can easily replace older pIatform 

designs, call 440.564.5484 or visit engend.com 

ENGINEERED 
ENDEAVORS 
wwéLergend.com • 1-888-270-3855 
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RF Technology 

Future Trends of Wireless Networks 

By Shawn Stapleton 

I Convergence, virtualization and a software-defined network will optimize spectrum use. 

With the maturation of network tech-

nologies, many of today's networks 

primarily designed for voice are be-

coming saturated and stressed with 

unprecedented volumes of data traf-

fic. Therefore, optimizing the use of 

spectrum, a finite resource, has be-

come a priority for mobile operators 

globally. Mobile operators are now 

looking at convergence, radio access 

network (RAN) virtualization and 

software-defined network concepts 

to reduce operational and 

capital expenditures, and to 

reduce network complexity. 

Convergence 

In today's heterogeneous net-

work, multiple technologies 

are often used, including 

distributed antenna system 

(DAS) networks, small cells 

and Wi-Fi, to deliver the re-

quired coverage and capacity 

— either for delivering in-

building wireless, addressing 

dead spots, densifying the network 

in high traffic areas or offloading the 

capacity from the macro networks. 

Each of these technologies has its 

own advantages. Depending on the 

goals and requirements of each ven-

ue, one or more of these technologies 

can be used to provide the wireless 

experience that users demand. 

The challenge in today's business 

environment is to do more with 

less. Simpler solutions are developed 

o  

by converging the best elements of 

the in-building wireless technolo-

gies mentioned. Broadly speaking, 

this means the converged solution 

can deliver the high capacity of a 

macrocell and the flexible coverage 

of DAS with the small footprint 

of a picocell without traditional 

interference challenges. This solu-

tion should also have the intelli-

gence to route traffic to where it 

is needed whenever it is required, 

However, in many cases, mobile 

operators have to invest in a sepa-

rate backhaul to support the unli-

censed spectrum in addition to the 

cellular infrastructures. Therefore, 

the objective of cost reduction is 

sometimes not achieved in an op-

timum fashion. Also, the lack of 

coordination between the cellular 

and Wi-Fi systems results in spec-

trum being used with low effi-

ciency. Therefore, an integrated 

licensed and unlicensed 

 o spectrum solution is re-

As mobile operators move 
to a direct common public 
rodio interface (CPRI) or 

digital connection, they will 
realize further reduction in 
cost and footprint of the 
wireless network systems. II 

ensuring optimal quality of service 

anywhere at any time. 

Although licensed spectrum con-

tinues to be mobile operators' top 

priority for delivering optimal qual-

ity of service, the use of unlicensed 

spectrum is becoming an important 

complement to boost users' mobile 

experience and provide capital and 

operational cost savings. Deploying 

Wi-Fi access points to offload cel-

lular traffic is not a new concept. 

o 

quired to seamlessly support 

Wi-Fi calling, LTE and Wi-Fi 

aggregation (LWA), and 

licensed assisted access 

(LAA) to enhance users' 

mobile experience. 

The converged solution 

should enable licensed and 

unlicensed spectrum to coex-

ist in order to enable seam-

less operation among 2G, 3G, 

4G, SG and Wi-Fi services. 

This way, the solution has the flex-

ibility to focus capacity on high-

density areas and to augment 

coverage as required to optimize 

throughput based on each link's 

quality and load. In addition, it en-

ables other IP-based functions to be 

integrated, including Wi-Fi access 

points and security cameras, and 

other future applications such as 

indoor navigation and location-

based mobile advertising. This also 
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enables rapid wireless coverage and 

capacity deployment, and Wi-Fi 

offload, and it enables seamless in-

teroperability between VoIP and 

VoLTE to support Wi-Fi calling, 

LWA and LAA. 

To further simplify the complex 

wireless network, gigabit passive 

optical network (GPON) infrastruc-

tures that are traditionally only 

utilized to transport triple- and 

quad-play services including high-

definition (HD), voice (also known 

as wideband audio) and next-gen-

eration TV services can also be used 

to deliver wireless coverage and 

capacity. By using existing fiber in 

the GPON infrastructure, both li-

censed and unlicensed spectrum 

can be delivered on top of the tri-

ple- or quad-play services. 

An integrated system enables op-

eration of multiple services including 

wireless, Ethernet, Wi-Fi and IPTV 

over the same infrastructure. With 

convergence, it significantly simpli-

fies the network (see Figure 1). 

RAN Virtualization 

Another way for mobile operators 

to optimize the use of spectrum is 

through RAN virtualization. Simi-

lar to the transformation in data 

centers and cloud computing that 

use virtualization to simplify com-

plex or large computing tasks in 

the computing world, RAN virtu-

alization is set to simplify the 

complex wireless network and 

optimize a mobile operator's pre-

cious resource — spectrum. 

RAN virtualization, in today's 

wireless ecosystem, can bring in 

various benefits including better use 

of existing hardware resources to 

Macro Cell 

Small Cell 

DAS 

Cellular 
Public Safety 

WI-Fi 
VoLTE, LWA, 
LAA TV 

GPON 

WI-Fi 

Backhaul 

Figure 1. With convergence, an integrated system can support the operation of multiple 

services including cellular, public safety, Wi-Fi, VolP and IPTV over the same infrastructure. 

avoid over-provisioning. Also, as the 

wireless ecosystem moves toward a 

software-defined network, the rout-

ing configuration and control and 

monitoring functionality of the net-

work elements will be virtualized in 

the cloud or in a data center. An all-

digital and software-reconfigurable 

platform will enable mobile opera-

tors to migrate seamlessly to a soft-

ware-defined virtualized network in 

the future while providing them with 

a platform that helps them maximize 

their current capital investment. 

In a classic wireless infrastruc-

ture, a base station is connected to 

a remote radio unit with an anten-

na. This is a fixed 1:1 relationship, 

which means there's a static alloca-

tion of coverage and capacity to the 

desired area. With centralized RAN 

(C-RAN), the base station resourc-

es are moved to a centralized loca-

tion where they may share space 

with other base stations to reduce 

power consumption and space. 

However, it's still a 1:1 relationship. 

RAN virtualization with the RF 

Router platform takes it a step fur-

ther by pooling all the resources so 

that one or more base station re-

sources (2G, 3G and 4G, and 5G in 

the future) can be distributed to any 

connected remote radio units and 

their antenna points. RAN virtual-

ization through RF routing breaks 

the bottleneck associated with the 

1:1 relationship between the cell 

and its associated capacity and cov-

erage area by making it a multi-

point-to-multipoint relationship. 

By virtualizing the radio resources 

through RF routing, spare capacity 

sitting idle in one part of the service 

area can be dynamically routed with-

in the system to another part that may 

be in need of additional capacity, such 

as to cover a temporary peak in use. 

This ensures that no usable capacity 

is wasted, allowing mobile operators 
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Baseband 

Conventional RAN 

Baseband 

Distributed RAN 

 01MAI 

I  I 

=< 
i Il 
\ / 

Centralized RAN 

Baseband 

Pool 

RAN Virtualization 

Dali RF 

Router 

Figure 2. RAN virtualization through RF Routing breaks the bottleneck associated with the 1:1 relationship between the cell and 

its associated capacity and coverage area by making it a multipoint-to-multipoint relationship. 

to maximize quality of experience for 

every device and user on the network. 

Reallocating radio resources to where 

they are needed and when they are 

required removes the need to over-

provision by intelligently adapting to 

the capacity of users in a certain region 

of the service area. With this approach, 

mobile operators can take advantage 

of flexible resource allocation, reduced 

capital and operational expenditure, 

and reduced network complexity. 

More importantly, the virtualization 

of the entire cells allows for efficient 

usage of the most precious resource 

Virtual Baseband 

Unit/Digital unit 

MULE WIZ 
ut 

UWE NM 

Intelligent 

Switches 

— spectrum (see Figure 2). 

As mobile operators move to a direct 

common public radio interface (CPRI) 

or digital connection, they will realize 

further reduction in cost and footprint 

of the wireless network systems. The 

direct CPRI connection eliminates the 

requirements for a pair of radio trans-

ceivers serving as an analog interface. 

Beyond saving equipment costs, as 

unnecessary radios disappear, mobile 

operators and owners realize ongoing 

operational cost savings because of 

lower power consumption. 

Also, as the wireless ecosystem 

Remotes 

moves toward a software-defined net-

work, the routing configurations and 

the control and management of the 

network elements will be virtualized 

in the cloud so that configuration and 

management of the network can be 

done remotely and on demand. This 

will enable a software-defined RAN 

virtualized network while multiple 

data streams of licensed spectrum, 

unlicensed spectrum and other con-

tent can be delivered to the remotes. 

Similar to the virtualized server and 

storage infrastructure of data centers 

in cloud computing, mobile operators 

Cellular 

Public Safety 

Wi-Fi 

TV 

Vo LTE 

Figure 3. With a software- defined RAN virtualized network, the routing configuration and control and monitoring functionality of 

the network elements will be virtualized in the cloud or in a data center to eliminate much of the hardware. Multiple data streams 

of licensed spectrum, unlicensed spectrum, and other content can be transmitted to software- configurable radio units to enable a 
software- defined RAN Virtualized network. 
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can direct multiple data streams of 

content from a centralized intelligent 

switch without having to touch the 

individual switches. 

The delivery of data 

streams to wherever 

and whenever they 

are required in the 

network enables 

mobile operators to 

have more control 

over network traffic 

flow and can better 

manage the traffic 

loads in a flexible 

and more efficient 

o  

enabling better use of existing hard-

ware resources to avoid over-pro-

visioning. Also, as the wireless 

o  

a data center to eliminate much of the 

hardware. An all-digital and software-

reconfigurable platform will enable 

operators to seam-

o lessly migrate to a 

"Although licensed spectrum continues 
to be mobile operators' top priority for 
delivering optimal quality of service, the 
use of unlicensed spectrum is becoming 

an important complement to boost users' 
mobile experience and provide capital 

and operational cost savings. yy 

way. This ultimately 

makes it easier for mobile operators 

to configure and maintain the net-

work (see Figure 3). 

Convergence and RAN Virtualiza-

tion can benefit mobile operators by 

ecosystem moves toward a software-

defined network, the routing con-

figuration and control and monitoring 

functionality of the network elements 

will be virtualized in the cloud or in 

software- defined 

virtualized network 

while providing a 

platform that helps 

to maximize current 

capital investments. 

Shawn Stapleton is a 

cofounder and chief 

technology officer of 

o Dali Wireless. The 

company makes the 

RF Router, a platform with end-to-end 

RF signal processing combined with 

software configurability that mobi-

lizes cellular capacity and coverage. 

Visit www.daliwireless.com. 
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Software-defined Radio Offers Enhanced Custom Solutions 
for Wireless Networks 
By Stephanie Chiao 

Software-defined radios are especially useful in cellular wireless communications networks because they 
I can receive and transmit widely different radio protocols according to the software used. 

During the past 25 years, radio 

communication has been replacing 

traditional hardwired communica-

tion options. Traditional hard-

wired systems are inefficient and 

have a significant effect on produc-

tivity and scalability. Furthermore, 

traditional hardwired systems are 

expensive to install and maintain, 

and they fail to offer options for 

future expansion. 

Incorporating software-

defined radios (SDRs) with 

emerging wireless technolo-

gies creates a range of op-

tions. This advantage has 

not gone unnoticed. For ex-

ample, rural communities in 

the state of Oaxaca, Mexico, 

have started to build their 

own 2G cellular networks 

o  

o  

of SDRs, which are highly adaptable, 

interoperable and cost-effective. 

Because the software can handle 

several functions without making 

any changes to the hardware, it's 

easy to modify and to prototype 

equipment. Also, some 4G LTE open 

versions are becoming available and 

are being made to work with com-

mercial-off-the-shelf radio systems. 

to the functionality of a computer. 

SDR devices offer flexibility and 

portability in a single platform, 

negating the need to have multiple 

radio devices and multiple plat-

forms. High-performance SDRs are 

capable of seamless and effective 

communication and enable appli-

cations including mobile backhaul 

connections and wireless base sta-

tions, 

" Today's fast, open-source 
4G network is known as 
OpenAirInterface, and it 

could be the most complete 
4G project at the moment. yy 

using low-cost hardware and 

open- source software. In 

this way, these communities cre-

ated an independent network 

themselves without the need for 

any particular carrier. Although 

this network has limited capacity 

and capability, it demonstrates the 

SDR's overall abilities. If larger car-

riers adopt the technology, it is 

highly likely that their own capa-

bilities would improve while de-

creasing their costs. 

All this is only possible because 

What Is It? 

Software-defined radio is a wire-

less communications apparatus in 

which transmitter and receiver 

functionality is changed or modi-

fied by software alone. As a result, 

changes can be made to the func-

tions without making any physical 

changes to the hardware. The goal 

is to completely configure the ra-

dio's functions with software as 

opposed to hardware, comparable 

o 

o 

spectrum allocation analy-

sis, signal recording and 

spectrum monitoring in 

different communications 

systems, and near real-time 

signals analysis. SDR de-

vices are suitable for com-

mercial, industrial, medical 

and military use where 

flexibility is an asset and 

maintaining communica-

tions security is a concern. 

It has taken decades of 

open versions of cellular radios to 

get to where the industry is at pres-

ent. WiMAX and LTE networks were 

developed predominantly with 

open-source software to overcome 

complicated intellectual property 

conflicts. Today's fast, open-source 

4G network is known as OpenAir-

Interface, and it could be the most 

complete 4G project at the moment. 

As programmers from various in-

dustries outside wireless have access 
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to high-end computing power, they 

can now write their own experimen-

tal codes to manage cellular networks. 

As cellular hardware becomes 

cheaper and more accessible to 

smaller institutions, projects such 

as the one in Oaxaca have become 

possible. This unconventional ap-

proach eliminates the need to 

build multimillion- dollar core 

networks because network 

software can be moved 

straight onto the tower. 

These ad hoc networks op-

erate on GSM bands with 

data transmission capabili-

ties that are comparable 

with 2G cellular networks. 

Furthermore, because it is 

theoretically possible, there 

is a lot of chatter in the 

industry about building 

open- source 4G networks. 

What has been successful 

on a micro level can also 

be adapted on a macro scale. Large 

cellular network carriers can also 

benefit from incorporating SDR 

technology. With SDR devices 

available in the marketplace, large 

carriers can significantly increase 

their functionality in a cost-effec-

tive way. This in turn will also en-

able companies to keep expenses 

at a minimum as they evolve and 

upgrade to SG and beyond. 

Outdoor and Indoor Units 

An outdoor unit (ODU) can be used 

as a receiver/transmitter to send 

and receive data over wide distanc-

es. The ODU is then connected 

with the indoor unit (IDU) › which 

more or less acts like a modem, 

decoding the information that it 

o  

receives from the ODU into a format 

suitable to the application. 

In theory, the antenna connects 

with an ODU, which then connects 

with an IDU, which then provides 

the information. Many IDUs can 

operate across the same frequency 

bands as the ODUs because they 

are usually used only for decoding 

the information. 

SDR significantly 
decreases the capital 
expenditures required 
when rolling out new 
network functionality 

or preparing for a 

new standard. yy 

o 

Why Choose MR5? 

When deciding to move to a wire-

less solution, the challenge is to 

select a system that meets spe-

cific requirements. Some of the 

important network characteristics 

 o 

to consider include: 

• Network topology 

• Data interfaces 

• System throughput 

• Cost of ownership 

The latest innovations, such as 

Per Vices' Crimson software-de-

fined radio, can act as both an IDU 

and an ODU, but they would need 

to be configured to act as 

either and not necessarily 

both at the same time. How-

ever, with the right custom-

izations, a simultaneous 

IDU and ODU configuration 

may be possible. Further-

more, it's a highly cost-ef-

fective option that provides 

industry- standard func-

tionality, lower latency and 

higher flexibility in the 

event that network require-

ments change in the future. 

The majority of tradi-

tional radio solutions in the mar-

ketplace tend to be hardware-based 

and offer minimal fine-tuning and 

reconfiguration. For example, the 

user will only be able to adjust 

the RF packet sizes and choose 

The Per Vices Crimson software- defined radio has four independent receive chains and four 

independent transmit chains, each capable of as much as 322 megahertz of RF bandwidth 

up to 6 GHz. 
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between a point-to-multipoint or 

a point-to-point setup. As a result, 

these devices cannot be opti-

mized to transfer various types of 

data at different speeds to mul-

tiple data interfaces. Moreover, 

any future modifications will also 

require a significant investment 

to update the equipment. SDR, on 

the other hand, is able to address 

these issues and provide a soft-

ware-based solution, which sig-

nificantly decreases the capital 

expenditures required when roll-

ing out new network functionality 

or preparing for a new standard. 

SDR can be used to process all 

outgoing and incoming RF signals 

digitally with little- to-no analog 

hardware, depending on the needs. 
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SDR takes advantage of field-pro-

grammable gate arrays, digital signal 

processors and analog-to-digital and 

digital-to-analog converters at its 

core. Thus, SDRs bring a high level 

of network customization that wasn't 

possible with traditional radios. 

Interference with coexisting net-

works can also be virtually elimi-

nated. Even after the system has 

been deployed, data types that are 

being supported by the network can 

be changed for optimization or as 

the industry needs change. 

SDRs can be easily incorporated 

into already existing systems or can 

be added as full replacements to 

obsolete devices. Because SDRs 

provide full digital capabilities, the 

transceivers can be programmed to 

be compatible with existing wire-

less infrastructure. In other words, 

things can be modified in the future 

with little to no extra expenses. 

What SDR means to the wireless 

world is simply enhanced recon-

figuration, multiservice platforms 

and cost-effectiveness. It's a system 

focused on growth, which makes 

catering to future needs economical. 

Stephanie Chiao is product market-

ing manager at Per Vices, a company 

that specializes in developing high-

per formance software-defined radio 

(SDR) platforms for telecommunica-

tion providers, networking and wire-

less equipment original equipment 

manufacturers, academic and re-

search facilities, semiconductor 

manufacturers, information secu-

rity analysts, defense and public 

safety providers. Her email address 

is stephanie.c@pervices.com. 
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Chuck cares. As vice president of engineering at Bard Manufacturing, 

Chuck Bonam oversees the design and development of our signature wall-

mount HVAC units. The same units used in countless telecom shelters 

around the world. Chuck works day and night to make Bard's smart, 

tough units even better — more reliable, easier to use, more durable. 

And, because Chuck cares so much about keeping your shelter the right 

temperature, you don't have to. Simply choose Bard. Then forget about it. 

Bard is a leader in the design and manufacture of high performance 

heating and cooling products that are recognized for quality and 

durability around the world. To discouer more about Bard. uisit Ls 

online at bardhuac.com. 

Chuck Bonam 
Vice President Engineering 
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Small Cells 

Moving Data through Grant Park with Small Cell Technology 

By Michael Purpura 

I To serve crowds at festivals meant avoiding crowds at festivals during equipment installation for a small 
cell in Chicago. 

Grant Park is a wonderful place to 

spend an afternoon and enjoy one 

of the many festivals and events 

that occur every summer and fall 

in Chicago. Lollapalooza, Blues Fest 

and Taste of Chicago are a few of 

the fun things going on in the park. 

Hundreds of thousands of people 

turn out for these events that run 

for four to five days. Where there 

are people, there are cell phones, 

sending real-time pictures and vid-

eos to Facebook, email and text 

messages. The demand for band-

width is so high that the traffic can 

slow any network's ability to handle 

it — unless you build bigger, faster 

data pipes. 

Electric Conduit Construction 

won a project focused on Grant 

Park to increase bandwidth and 

service for a major carrier. The car-

rier wanted high-speed infra-

structure based on small cell 

technology with fiber direct to the 

radio and antenna system. The 

idea was to create capacity for high 

data transfer rates. This would al-

low the carrier's customers to en-

joy a better experience on their 

mobile devices. The construction 

involved installing and testing 13 

small cell nodes, directional drill-

ing, pulling back up to eight 

conduits simultaneously, and con-

necting and testing fiber-optic and 

power cables. In addition, the ex-

isting light poles and their foun-

dations would be removed and 
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Left: Horizontal drilling 800 feet under sidewalk. Right: Drilling a 500-foot shot in Grant Park. 

replaced with new foundations and 

light poles that would accommo-

date the small cell equipment. 

The caveat? Build it without inter-

rupting any festivals, and have the 

entire project up and running before 

Lollapalooza in July. 

Making this project happen in-

volved close coordination with the 

city government and the park dis-

trict. It involved traffic control plans 

and detailed utility damage preven-

tion plans to avoid cross bores with 

directional drills. It required shift 

work to avoid interference with on-

going festivals. Our safety supervi-

sors put together a detailed jobsite 

analysis for each site and developed 

a plan to maintain safety protocols 

and identify possible hazards along 

with mitigation strategies. 

Our permit department made all 

the arrangements with the City of 

Chicago and the Chicago Park District 

and put together the traffic and pe-

destrian control plans. 

We deployed several crews. Some 

were charged with demolishing 

existing street lamp poles. This 

Excavating for a hand hole. 

Finishing up the hand hole turn point 
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Left: Installing breakers and wiring power to small cell radio package. Right: Fiber-optice cable pulled through. 

Installing light pole and small cell at night. 
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Safety 

The Perils of Personal Protective Equipment: Are You Prepared? 

By Mark A. Lies II and Patrick D. Joyce 

What personal protective equipment you, as an employer, must provide to your employees depends on a 
hazard assessment. Documented details will help you if OSHA comes to inspect. 

Since 1974, OSHA has had regula-

tions that require employers to pro-

vide personal protective equipment 

(PPE) to employees as protection 

for their eyes, face, head and ex-

tremities, together with protective 

clothing, respiratory devices, and 

protective shields and barriers. The 

employer determines what PPE is 

required through a hazard assess-

ment that must be memorialized in 

writing. In addition, the employer 

is required to ensure that employees 

actually use the PPE when exposed 

to the hazard and that the PPE is 

maintained in a sanitary and reli-

able condition so that it would func-

tion as intended. 

Throughout the history of the 

regulations, there have been ongo-

ing disputes between employers and 

OSHA over when an employer needs 

to perform a hazard assessment. For 

example, does an employer need to 

conduct a hazard assessment for 

each individual worksite, or can it 

perform one global assessment for 

multiple worksites? In addition, 

there is often the question of what 

is required for a hazard to be sig-

nificant enough that it requires the 

use of PPE. For example, are em-

ployees exposed to a hazard for a 

sufficient amount of time and de-

gree for PPE to be required? Is there 

sufficient data in terms of actual 

experience with injuries or illnesses 

experienced at the workplace (or 

within the employer's industry) to 

support the need for PPE? 

The following information dis-

cusses a recent Review Commission 

decision, Sec'y of Labor v. Wal-Mart 

Distrib. Ctr. No. 6016, OSHRC Dock-

et No. 08-1292, 25 OSHC (BNA) 

1396 (OSHRC April 27, 2015), out-

lining when an employer can and 

cannot conduct or rely upon a glob-

al hazard assessment for PPE in the 

workplace as well as when a hazard 

is significant enough that it requires 

the use of PPE. 

Employer Duty 

As a starting point, OSHA regulations 

have long required an employer to 

conduct a hazard assessment to de-

termine if hazards are present, or 

likely to be present, which necessitate 

the use of PPE (29 CFR 1910.132(d) 

(1)). In that regard, employers are 

required to conduct a broad assess-

ment of the various aspects of the job 

to determine whether the following 

hazards to employees maybe present: 

• Hazards of process or environment 

• Chemical hazards 

• Radiological hazards 

• Mechanical irritants 

Employers are required to deter-

mine whether, if they are present, 

any of those hazards are likely to 

be encountered in the workplace in a 

manner capable of causing injury or 

impairment to the body through ab-

sorption, inhalation or physical contact. 

This assessment requirement has 

existed since 1994, and employers 

are subject to citation for failure to 

perform the assessment. Many em-

ployers are unaware that there is a 

requirement for an initial written 

certification that such hazard assess-

ment has been performed (29 CFR 

1910.132(d)(2)), which OSHA will 

request if an inspection is conducted 

involving PPE compliance and will 

cite as a violation if it is not forth-

coming. There is also a requirement 

for a second written certification by 

the employer that it trained the em-

ployees in how to use the PPE and 

that the employees understood the 

training. (29 CFR 1910.132(f)(2). 

Where to Conduct Assessment 

Employers that have multiple work-

sites often ask whether a hazard as-

sessment must be conducted for each 

individual worksite or if a global haz-

ard assessment is sufficient. The an-

swer is: it depends. Sec'y of Labor v. 

Wal-Mart Distrib. Ctr. No. 6016 dis-

cusses the requirements for an em-

ployer to be able to use a global hazard 

assessment for compliance purposes. 

OSHA cited a company distribu-

tion facility in New Braunfels, Texas, 

à 

required setting a temporary pole, 

removing the wires and clipping 

them onto the temporary pole. The 

next step was to remove the foun-

dation and pour a larger foundation 

to support the new, taller pole. 

While this was going on, other 

crews were open- cutting across 

streets at night. Others were using 

directional drilling rigs to make 

500-foot to 800-foot shots from 

street corners to the node site. 

Most of the work was done at night 

with the strict provision that all 

excavations were to be backfilled 

and cold patched before the start 

of any festival, notably Blues Fest, 

a Craft Beer Festival, and the Stan-

ley Cup celebration. 

During the drilling phase, crew 

members reported smelling burnt 

wood. It turns out that Grant Park 

is built on fill from the great Chi-

cago fire of October 1871. The fill, 

all 3 square miles of it, ended up 

making new land in Lake Michigan. 

The rubble layer in the soil was 

highly visible, and the odor was 

strong. We unearthed pieces of 

leather briefcases, belts and cobbles 

from the rubble. 

Success on First Try 

After the festivals, our crews re-

turned to set hand holes, pull fiber, 

tap into power, set the nodes on 

the street poles and test the sys-

tem. Everything worked on the 
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first try. The entire job took two 

weeks' worth of 24-hour work days 

to complete during an unusually 

wet summer. The project involved 

more than 15,000 man-hours with 

no safety incidents and no injuries. 

If you visit Chicago and use your 

cell phone in Grant Park, you will 

find your ability to send and receive 

video, pictures and text is vastly 

improved because of the efforts of 

the carrier, our customer, and the 

hard work of our crews and the city 

of Chicago. 

Michael Purpura is director of business 

development at Electric Conduit Con-

struction. Visit www.electricconduit-

construction.com. 
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for not having conducted a PPE hazard 

assessment under 29 CFR 1910.132(d) 

(1). The company operates nearly 120 

distribution facilities similar to the 

New Braunfels facility nationwide. 

The company argued it did not need 

to conduct a hazard assessment at its 

New Braunfels facility because it had 

completed a hazard assessment at its 

Searcy, Arkansas, facility, and the 

company's distribution centers across 

the country were sufficiently similar 

that the Searcy hazard assessment 

could act as a global assessment for 

all distribution facilities. 

OSHA, on the other hand, ar-

gued that the language of 29 CFR 

1910.132(d)(1) requires a hazard 

assessment at each individual work-

site unless the employer verifies 

that the work conditions at its fa-

cilities are equivalent. 

The administrative law judge 

agreed with OSHA's interpretation 

and the OSHA Review Commission 

affirmed his decision, finding that 

the company's reliance on the Searcy 

hazard assessment for New Braunfels 

misapplied the requirements of the 

standard. The company was relying 

on physical uniformity among all 

distribution centers, but the Review 

Commission said that the standard 

does not address workplace layout, 

it addresses employee work condi-

tions. Further, the preamble to 29 

CFR 1910.132(d)(1) indicates that 

the hazard assessment needs to take 

into account the hazards that are 

likely to be present at particular 

workplaces and that the written cer-

tification required under 29 CFR 

1910.132(d)(2) requires the em-

ployer to identify the individual 

workplace evaluated. 

The Review Commission found 

that the company's after-the-fact 

assertion that the New Braunfels 

and Searcy distribution centers had 

similar work conditions was not a 

defense. Rather, the Review Com-

mission held that the verification 

of the equivalency of work condi-

tions needs to take place as part of 

the initial hazard assessment for 

each individual facility. 

When PPE Is Required 

The company was also cited for an 

alleged failure to provide PPE to pro-

tect employees who worked as order 

fillers at the New Braunfels distribu-

tion center. The order fillers label 

merchandise and unload it from 

wooden pallets stacked on multi-

level module shelves, working 10-

hour shifts to separate the contents 

of the pallets onto conveyor belts 

and ultimately into boxes to be sent 

to company stores. 

OSHA alleged that order fillers 

were exposed to eye hazards from 

wood chips and debris from dam-

aged pallets as they slide forward 

within the module storage shelves. 

According to OSHA, the wood chips 

and debris would fall through met-

al slats in the shelves, potentially 

striking the order fillers in the eyes 

and face. OSHA also alleged that 

dust from the pallets could irritate 

the order fillers' eyes. 

To establish a PPE requirement, a 

hazard must be present. Therefore, 

OSHA's initial burden is to establish 

that the employer had actual or con-

structive notice of the risk; that is, 

a reasonably prudent employer 

would recognize a hazard requiring 

the use of PPE in this particular work 

activity. Industry practice and custom 

can aid in determining whether PPE 

should be required in a particular 

circumstance, though it is not the 

only determining factor. 

The company argued that it was 

not on notice of the risk to the or-

der fillers because the recorded eye/ 

face injuries relied upon by OSHA 

to issue the citation were infre-

quent and incidental and thus a 

reasonable person would not have 

known that PPE should be required. 

OSHA was only able to prove that 

three order filler injuries at New 

Braunfels were related to debris 

and dust from pallets striking an 

order filler in the face or eyes. The 

company calculated an injury inci-

dence rate of 0.32 percent. 

The Review Commission agreed 

that such statistical information was 

important in determining whether 

the company was put on notice of 

the potential for injuries and the 

need for PPE. Although the Review 

Commission did not endorse the 

methods the company used to deter-

mine its injury rate of 0.32 percent, 

the Review Commission did find that 

because there were only three eye/ 

face injuries to order fillers over two 

years in an order filler population of 

60 workers, there was not sufficient 

evidence to show Wal-Mart had ei-

ther actual or constructive knowl-

edge of the need for PPE. As a result, 

the citation was vacated. 

Civil and Criminal Liability 

This decision does not mean an em-

ployer has to provide different PPE 

for each individual facility or even 

conduct a full hazard assessment for 

individual facilities. It does mean 

aglmediagroup.com 

045 



Safety 

that if an employer wishes to rely on 

a global or even regional hazard as-

sessment, the employer must con-

duct an equivalency investigation as 

part of the initial hazard assessment 

for each individual facility. Equiva-

lency does not only mean that the 

physical layouts of facilities are the 

same, it also means the work prac-

tices and work conditions are similar. 

If the employer can verify that work 

conditions between multiple work-

sites are equivalent, use of a global 

hazard assessment will be permis-

sible, and the employer does not 

need to prepare an individual hazard 

assessment at that facility. 

This decision also means that 

employers may use statistical argu-

ments regarding actual experience 

with injuries and illnesses to rebut 

OSHA's findings that the employer 

was on notice that there was a po-

tential for injuries and that PPE was 

required. This is especially beneficial 

for very large employers where cor-

relation of types or categories of 

injuries to specific tasks or groups 

may be difficult. 

In the event that OSHA were to 

issue citations to an employer relat-

ing to PPE, they can take two forms. 

There are civil citations against the 

employer for violations of the regu-

lations that can range from Non-

Serious (up to $ 7,000) to Repeat or 

Willful (which can involve penalties 

up to $ 70,000). In addition, there 

can be criminal liability if the PPE 

certifications referenced earlier are 

false. Criminal liability can be as-

serted against the employer, as well 

as against the employee who created 

the false certification. 

Conclusion 

Because OSHA continues its focus 

on PPE compliance, employers must 

now focus on their compliance ef-

forts including verifying that their 

initial PPE hazard assessment and 

written certification, including a 

detailed description of how the de-

termination was made that PPE was 

or was not required; verifying 

equivalency of work conditions if a 

global hazard assessment is used; 

confirming employee training on 

the use of PPE and written certifica-

tion; and developing policies on is-

suance of PPE, use of employee 

supplied PPE, inspection and re-

placement program for use of PPE 

and finally, discipline for loss or 

intentional damage to PPE. 

Mark A. Lies II is a partner in the Sey-

farth Shaw law firm Chicago office. His 

email address is mlies@seyfarth.com. 

Patrick D. Joyce is a staff attorney with 

the firm in the Chicago office. His email 

address is pjoyce@seyfarth.com. 
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Growth Opportunities 

New Builds Herald Growth for Small Tower Companies 

By Don Bishop 

I For a small tower company, the future looks better with investors who view the business more like commercial 
real estate, and new tower builds hold more promise than tower acquisitions. 

Finding an equity sponsor or a part-

ner with a long-term view led Ronald 

G. Bizick II, CEO of Tarpon Towers II, 

to Redwood Capital Investments for 

$60 million in equity and to a region-

al bank for a $40 million credit facil-

ity. Bizick sought to restart in the 

tower business in 2015 after his 

similarly named previous tower com-

pany, Tarpon Towers, sold the major-

ity of its towers in October 2014 to 

return capital to its investors. 

Speaking at the Tower 8z Small Cell 

Summit in September, Bizick said he 

started in the business in 1989, in 

the early days of what now is a large 

public tower company, SBA Commu-

nications. He said SBA took on early-

stage private equity that has a 

different return threshold than in-

frastructure funds. 

SBA then raised 

high-yield money in 

bank debt and con-

tinued on to an ini-

tial public offering. 

Bizick said when 

he left SBA to start 

his own company, 

the type of capital 

available was still 

mostly private eq-

uity-based. Since 

then, the industry has matured to 

a point at which opportunities to 

invest in the marketplace are 

o  

plentiful, and participants have to 

compete on a cost-of-capital basis. 

"We sought a capital partner with a 

very long-term view so we would not 

be forced into a sale, and a partner 

with a different return threshold," 

he said. "This particular partner looks 

at the business much more from a 

yield or a real estate perspective in-

stead of as an opportunity to build 

and ultimately exit. They're a holder. 

No one on our management team is 

necessarily living paycheck to pay-

check or needs to ring the bell. The 

group's done well. We're all signifi-

cantly invested, and that very much 

aligns us with Redwood." 

Previous investors included ABS 

Capital and Spire Capital. Tarpon 

Towers built or bought more than 250 

Ronald G. Bizick II, CEO of Tarpon Towers II. 

Photo by Don Bishop 

with the third sale in October 2014. 

Bizick said Tarpon Towers II has 

an economic model 

that looks out at 

Bizick said he believes all the 

tower companies were living off of 
spending by Verizon Wireless and to 

o lesser extent T-Mobile USA during 
the six-to-12-month period leading 

up to September 2015. ly 

o  

towers and sold them to American 

Tower in three transactions. ABS and 

Spire exited the Tarpon investment 

o 

least 10 years, dou-

ble what Tarpon 

Towers had with its 

investors because 

their view was that 

at some point their 

funding sunsets and 

the investors have 

to exit. This leads 

their partners to see 

what internal rate 

of return can be obtained during 

five years of operation. 

"Redwood is looking at the 
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commercial real estate aspect of the 

tower business," Bizick said. "Es-

sentially, that's what the tower busi-

ness is. Year over year, we see 

pricing move more and more toward 

that model. Ten years is about as 

far as we look. But I would like to 

be able to say I'm in it 20 years from 

now. It's a different mindset to be 

a local tower developer with an eye 

on an exit as opposed to a holder 

that wants the yield aspect of the 

tower business and the cash flow. 

Eventually, you reach the point 

where you have either the ability to 

self-fund acquisitions or a market 

where you can't buy and instead you 

take a nice check at 

the end of year. 

There's nothing 

wrong with that." 

Speaking of spend-

ing by the wireless 

carriers that sup-

ports the business 

conducted by all 

tower companies, 

Bizick said he be-

lieves all the tower 

o  

o  

would all like it." 

Bizick said once in a while there 

are indications of AT&T spend-

ing some money on towers, but he 

doesn't see the company doing much 

of it. "But you have to believe that 

with the thousands and thousands 

of sites that AT&T put on hold, if 

they wanted them at some point, 

they're going to want some percent-

age of them in the future," he said. 

"If you start thinking about the pos-

sibility of DirecTV being delivered 

through your device, and you think 

about the stress and the strains 

that'll put on AT&T's network, not 

to mention just the overwhelming 

that," he said. "I believe AT&T comes 

back to life. T-Mobile is strong as 

they've been in many years, invest-

ing in their network. And Verizon's 

spending has been an example of 

slow and steady wins the race." 

Meanwhile, AT&T issued a request 

for proposal involving 2,000 sites for 

which it sought a reduction in rent, 

possibly meaning renegotiating rent 

for present sites or relocating to oth-

er sites, including possible new builds. 

Bizick said some of the legacy 

towers involved have been around 

for 20 or 30 years, since the cellular 

markets were built out in the A and 

B Block spectrum. They were built 

in dense urban 

environments for 

With today's land use and land 
availability, Bizick said it's not as 
simple as walking down the street, 

knocking on a door, leasing a piece 
of property, and then putting a 
tower up without a zoning fight. ly 

o 

companies were liv-

ing off of spending by Verizon Wire-

less and to a lesser extent T-Mobile 

USA during the six-to- 12-month 

period leading up to September 

2015. "Sprint has not really existed 

in a meaningful way in the macro 

marketplace for well over five 

years," he said. He spoke of the per-

fect storm that tower companies 

hoped for, which would be Verizon, 

T- Mobile, Sprint and AT&T spend-

ing significant amounts of money 

at the same time. "I'm not so certain 

that it won't hit," he said. " It just 

certainly hasn't hit as soon as we 

demand that continues for the more 

conventional means of communicat-

ing, you just can't imagine that 

AT&T doesn't come back to life and 

come back soon. You have to tight-

en the purse strings once in a 

while, figure out where you're go-

ing to make your investment, re-

group and then come back." 

In Bizick's view, one of the big-

gest catalysts the tower business 

could see would be Sprint really 

starting to deploy or to make good 

on everything the company has been 

promoting. "We just haven't seen 

o 

the opportunity 

to capture the 

most customers. 

With today's land 

use and land avail-

ability, he said it's 

not as simple as 

walking down the 

street, knocking on 

a door, leasing a 

piece of property, 

and then putting a tower up with-

out a zoning fight. He said people 

would show up at zoning hearings 

and say there's no need for AT&T 

to move down the street. "And if 

AT&T's argument is, `Oh, we're just 

paying too much rent,' I don't think 

that's going to work," Bizick said. 

Nevertheless, Bizick said AT&T's 

move represents a shot across the 

bow, especially to the large tower 

companies, to say that their lease 

expenses have gotten out of hand. 

With the older towers, AT&T may 

have amended its leases three or four 
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times during the lifetime of the lease. 

"They're saying, 'The cost is getting 

a little out of hand, and we'd like you 

to cooperate with us, and hey, we're 

going to go out there and see if we 

can leverage you a bit.— he said. 

"Practically speaking, it's really dif-

ficult. Even if you could get to an 

economic model that worked for 

both sides, if AT&T succeeded in con-

verting 10 percent of 2,000 site leas-

es, I would say it hit a grand slam." 

Speaking about the balance be-

tween developing new towers and 

acquiring towers, Bizick said his 

focus probably differs from that of 

the large public tower companies, 

and that he hopes the new build 

business continues to show signs of 

picking up. "I think it's largely a mid-

2016 event," he said. "I think we 

could see more growth in that busi-

ness in 2015 than we've seen in the 

last five years." 

Bizick pointed to what he called 

a great flow of acquisitions and 

said the small deals are fiercely 

competitive. He said one of the 

tower brokers told him there have 

been as many as 20 people showing 

up for a bid. "Available towers are 

priced to perfection," he said. "You 

have a standard deviation of 5 per-

cent on either side of the mark. 

This makes it really difficult to win 

in a brokered environment, unless 

you covet something immensely or 

have an inside track to know some-

thing unique about the asset." As 

a result, he said it is difficult for 

Tarpon Towers to compete with the 

public companies for tower acqui-

sitions. "For us, the tower business 

will be more new build-oriented," 

he said. 
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Growth Opportunities 

Site Development Carries Higher Risk but Brings the 
Highest Rewards 

By Don Bishop 

I An extremely long, 50-year view contributes to decision-making when it comes to acquisitions and new tower builds 

for InSite Wireless Group. Taking time to resolve sellers' problems helps the company compete for purchases. 

In the view of Lance Cawley, CFO of 

InSite Wireless Group, part of the suc-

cess for companies in the tower busi-

ness can be found in getting the cost 

of capital down. InSite owns and op-

erates more than 1,200 tower sites in 

the United States and Canada. Speak-

ing at the Tower & Small Cell Summit 

in September, Cawley said InSite ac-

cesses securitized debt markets and 

has locked in debt for seven years. 

"We expect to lock in a lot more 

debt and access pension funds, sov-

ereign wealth funds and infrastruc-

ture funds," Cawley said during the 

session "U.S. Tower Growth Oppor-

tunities" led by J. Sharpe Smith, 

editor of AGL Link and AGL Small Cell 

Link newsletters. "To compete with 

SBA Communications, American 

Tower, Crown Castle International 

and Digital Bridge, we need to drive 

down the cost of capital, which is a 

scaling function. When you get the 

company worth a certain amount, 

you can drive down the cost of capi-

tal, obtain a high EBITDA margin 

and generate free cash flow to help 

feed growth." EBITDA is earnings 

before interest, taxes, depreciation 

and amortization, a metric used to 

compare profitability because it 

eliminates the effects of financing 

and accounting decisions. 

Cawley spoke about tower valua-

tions. "We're seeing values from the 

low teens to up into the 30s for mul-

tiples of total cash flow," he said. If 

you look at the lease-up potential 

for the towers, and if you look at the 

expected return on those towers 

over time, whether it's a yield- to-

maturity type model, valuations are 

high but not unreasonable." For the 

commercial real estate market, a cap 

rate of 4 to 5 percent isn't unusual, 

according to Cawley. He said that 

translates to 20 to 25 times total 

cash flow and that commercial real 

estate generally has a slower growth 

rate than the tower business. 

InSite projects its business for the 

long term. "We model out 50 years," 

Cawley said. "We don't know exactly 

what's going to happen in 50 years, 

but we believe we need to look very 

long term. We're looking at the cred-

it quality of the customers, the risk 

of churn, lease-up, amendments, es-

calators and competitive barriers to 

entry for any asset, whether it's land, 

distributed antenna system (DAS) 

networks, small cells or towers. You 

don't know when the carriers are go-

ing to come on the site. You can't be 

short term nowadays; you really have 

to look long term." 

Cawley said placing a value on an 

asset based on exit multiples and 

thinking you're going to get exit 

Lance Cawley, CFO of InSite Wireless Group. 

Photo by Don Bishop 

multiple arbitrage is a risky mod-

el. Instead, InSite looks at yield to 

maturity and eliminates interest 

rates while limiting leverage as-

sumptions. "If you're bidding on 

assets and counting on a high exit 

multiple, this game of musical chairs 

may not end well for you if you have 

a short-term exit," he said. 

With specific tower purchases, 

Cawley said sometimes it helps to 

have an affinity with the sellers. He 

said InSite spent well over a year 

working out a transaction in which it 

acquired 294 towers from CTI Towers. 

"I'm not sure the large public compa-

nies want to do that, but we work 

closely with sellers to make them 
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comfortable because there is some 

hand-holding," he said. "There are 

many issues to be resolved. That's 

something we may be able to do bet-

ter than a large public company can." 

When it comes to carrier spending 

on tower projects, Cawley said AT&T's 

spending was 50 percent less in 2015 

from what InSite expected, reflecting 

a spending freeze. InSite saw it in the 

DAS and small cells business because 

it has some venues where all the carri-

ers have to be. He said AT&T is com-

mitted to being there, but all the way 

up at the top, they were not allowed to 

sign a lease. "But we're a long-term 

infrastructure company," Cawley said. 

"The public commu-

nity is focused on 

each quarter. We're 

not bothered by this 

at all. We look at an 

18-month-to-two-year 

sales cycle for infra-

structure assets that 

are going to be around 

long after we're here. 

AT&T's freeze is just a 

short-term blip in the 

o  

infrastructure provider owns the 

land under the tower and it's a re-

stricted environment, the carrier 

has no choice. But with low-quality 

properties without zoning protec-

tion, there is some risk of a carrier 

relocating to reduce rent. " If they 

have no alternative, you have a good 

pricing model," Cawley said. " If you 

don't, you have to be flexible. It's 

more pride versus price." 

Regarding the land under In-

Site's towers, Cawley said the 

company's CEO, David Weisman, 

recognized many years ago that it's 

important to have control of the 

land under towers. InSite prefers 

o  

under towers from Australia to Can-

ada to Puerto Rico to the Virgin Is-

lands. We know all three public 

tower companies are doing it in the 

United States. We were a little con-

cerned when we bought this com-

pany that maybe we didn't know 

something. Now, all three public 

tower companies are doing the same. 

Addressing the risk posed to the 

tower business by DAS and small 

cells, Cawley said, "We've been in 

the DAS and some of the small cell 

business for a long time. It's incred-

ibly expensive to deploy DAS and 

small cells. The carriers only do it 

where there's incredible demand or 

extremely restricted 

zoning. The cost is o 

11 InSite projects its business for 

the long term. "We model out SO 
years," Cowley said. "We don't know 
exactly what's going to happen in 
SO years, but we believe we need to 

look very long term." py 

spending. AT&T is go-

ing to come back. It's just a matter of 

what quarter it is." 

AT&T issued a request for pro-

posal involving 2,000 sites for which 

it sought a reduction in rent, pos-

sibly meaning renegotiating rent for 

present sites or relocating to other 

sites, including possible new builds. 

Cawley said that from InSite's per-

spective, what makes the difference 

is having towers in a restricted zon-

ing environment that leaves little 

choice. With DAS, InSites assets are 

in exclusive venues with a legal and 

physical barrier to entry. And if the 

to own the land or to have a per-

petual easement. The company set 

about gaining control of the land 

because many of the ground leases 

have 10 to 20 years left, and Cawley 

said that's not long enough. Two 

years ago, InSite bought a company 

that specializes in buying land un-

der other people's towers. 

"We think it's a perfect fit," Caw-

ley said. " It's a pretty straightfor-

ward model, if you structure it 

properly. We look at a yield-to-ma-

turity model. It's one of our growth 

engines, and we're buying land 

o 

many times higher 

than it is for towers. 

There's going to be 

limited deployment 

of polygons and small 

cells for special solu-

tions of very high ca-

pacity. To build out 

some of our DAS ven-

ues, it's $ 20 million 

or $ 30 million for 

30,000 square feet. So, towers are 

going to be around for a long time. 

These are other adjunct solutions 

that are going to help with capacity 

and limited coverage." 

Meanwhile, Cawley said InSite 

builds as many towers as it pos-

sibly can. "We built more than 120 

towers," he said. "We're developing 

as many DAS sites as we possibly 

can. The highest returns and 

somewhat the highest risks are in 

development, but the returns are 

phenomenal. We just can't do 

enough of them." 

aglmediagroup.com 

053 



Growth Opportunities 

With Mergers and Acquisitions, More Competition for 
Smaller Transactions 
By Don Bishop 

I Vertical Bridge won bids for large tower portfolios and made a foray into radio broadcast tower ownership as it 
found smaller transactions were priced to perfection and thus carried too much risk. 

Competition among companies that 

acquire towers has been more intense 

with smaller transactions than with 

larger transactions, according to Alex 

Gellman, CEO of Vertical Bridge, a 

private owner and manager of wire-

less communications infrastructure 

in the United States. Speaking at the 

Tower 8.c Small Cell Summit in Sep-

tember, he said the deals priced at $10 

million to $15 million seem to have 

many more bidders. He explained that 

it seems to be a function of having 

many companies with a certain level 

of backing, but when transactions 

reach the level of $ 100 million to $300 

million, it's more difficult for a com-

pany to raise that money at the same 

time it's trying to do a deal. 

In the session "U.S. Tower Growth 

Opportunities" led by J. Sharpe 

Smith, editor of AGL Link and AGL 

Small Cell Link newsletters, Gellman 

said that at that point, it becomes 

primarily a matter of whether the 

public tower companies are compet-

ing for the deal. Depending on when 

tower assets become available, the 

answer may vary. In general, though, 

Gellman said the market has been 

less competitive with some of the 

larger deals Vertical Bridge has done. 

The company has been priced out on 

many of the smaller deals. 

"We're seeing a lot of deals that are 

priced to perfection, meaning, you 

have to execute on that plan perfect-

ly or you're not going to make money, 

and it's not a perfect world," Gellman 

said. "These are deals that we're not 

winning just because we're not com-

fortable with that level of risk." 

Gellman said some of the transac-

tions Vertical Bridge completed had 

features that prevented the public 

companies from being interested. 

With U.S. Cellular, many of its tow-

ers were naked because the carrier 

had exited the market. "That was 

something none of the public com-

panies wanted to have to explain to 

Wall Street," he said. "We can cancel 

the majority of the ground leases 

with no penalty, and that gives Ver-

tical Bridge a long time to rational-

ize that portfolio." Vertical Bridge 

acquired 595 towers from U.S. Cel-

lular for $ 159 million. 

To obtain funding for acquisi-

tions, Gellman said a tower com-

pany can use its free cash flow, 

which is positive for the owners of 

the company. Second, a tower com-

pany can tap the capital markets. 

Gellman said Global Tower Part-

ners, where he and other Vertical 

Bridge executives worked before 

GTP sold its assets, started with a 

private equity investor, Greathill, 

then went to bigger investor, 

Alex Gellman, CEO of Vertical Bridge. 

Photo by Don Bishop 

Blackstone, before moving on to 

an infrastructure investor, 

Macquarie. Vertical Bridge started 

with infrastructure investors and 

moved to direct investment from 

pension funds. " It's all the same 

continuum, long-term investors 

who are more focused on where 

we're going to be in five or 10 years 

than in one year, and that creates 

a lot of opportunity," he said. 

iHeartMedia, an owner of mul-

tiple radio stations, among other 

mass media properties, sold a port-

folio of tower assets to Vertical 

Bridge for as much as $400 million 

in a transaction announced in De-

cember 2014. Gellman said iHeart-
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Media had a lot of debt coming due 

in 2019, and selling the towers made 

the media company more stable. 

"We thought the iHeart assets 

were a tremendous deal," Gellman 

said. " The purchase multiple was 

significantly lower than many 

deals out there, and appropriately 

so. Not many people bid. It was a 

long process, a year." 

Something Vertical Bridge found 

attractive about the iHeartMedia tow-

ers was that they are with radio stations 

that were built many years ago in plac-

es that were fields and that now 

are neighborhoods 

where such assets 

can't be replaced. The 

towers also are quite 

large and have lots of 

capacity. Broadband 

carriers place their 

antennas lower down 

on the towers, which 

makes them easier 

to accommodate. 

Along with the 

towers came more 

o  

o  

said other transactions that focus on 

radio station towers are in the works. 

Vertical Bridge is not buying TV 

towers because it sees the TV mar-

ket as much riskier. "The FCC incen-

tive auction puts a lot of risk in TV," 

Gellman said. "Local radio is always 

going to be there, or certainly for a 

very long time. The local football 

games will be on radio. We liked the 

hyperlocal strategy Townsquare Me-

dia practices. These are really good 

towers in dominant locations that 

have lots of capacity." 

For the most part, radio broadcast 

employees at American Tower when 

it was American Radio. 

"Leasing broadcast towers re-

quires a different set of skills," Gell-

man said. "You have to bring that 

in if you're going to be serious about 

that business. But we think it's a 

great opportunity, and we think it's 

a relative value versus some of the 

other alternatives." 

Gellman said AT&T issued a request 

for proposal involving 2,000 sites for 

which it sought a reduction in rent, 

possibly meaning renegotiating rent 

for present sites or relocating to oth-

er sites, including 

possible new builds. 

O "I don't know how 

ii Something Vertical Bridge found 
attractive about the iHeartMedia 

towers was that they are with rodio 
stations that were built many years 
ago in places that were fields and 
that now ore neighborhoods where 

such assets can't be replaced. yy 

than 5,500 acres of 

land. Vertical Bridge 

created a team to work on commer-

cializing the land. In one instance, 

Gellman said, Vertical Bridge is leas-

ing land to Walmart to build a neigh-

borhood store underneath the 

tower. "We keep 100 percent of 

the revenue that we underwrote at a 

good multiple for the tower business, 

and we get free money from leasing 

the land to Walmart, whose credit is 

as good as, if not better than, Veri-

zon's," he said. Since then, Vertical 

Bridge entered into a transaction with 

Townsquare Media to acquire 43 

towers for $ 22.8 million. Gellman 

towers haven't been marketed to 

broadband customers. Gellman said 

that previously, if Verizon were in-

terested in an iHeartMedia tower, 

it would either have to wait for 

about half a decade to use the tow-

er, or they would go someplace else. 

Now that the iHeartMedia towers 

are open for broadband service pro-

viders, Gellman said Vertical Bridge 

is seeing a tremendous uptick. To 

serve the new broadband cus-

tomers, Vertical Bridge hired two 

broadcast engineers and a leasing 

person who was one of the first 

O 

Site leases 

many people re-

sponded," he said. 

"We responded in a 

very limited fash-

ion. It's really a 

function of payback 

period and how 

long are they willing 

to look down the 

road. Historically, 

the answer has 

been, 'not that far.— 

for antennas com-

monly have what are called escala-

tor clauses, meaning the rent 

automatically escalates at given 

intervals, sometimes by 5 percent. 

For sites leased 20 years ago, esca-

lations may have made leases quite 

expensive. " Let's say a lease is 

$6,000 a month," Gellman said. " If 

a carrier has only a one-year pay-

back and perhaps can save $3,000 

a month by moving, that's $ 36,000. 

It costs more than that to move the 

site. So a carrier has to have a 2-, 

3- or 4-year payback to move any 
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volume of sites. Until carriers are 

willing to do that, I don't believe 

rent reductions or relocations will 

happen. Inevitably, what happens 

is that carriers get distracted by 

growing. They're not as focused on 

moving a site and going through 

the pain and disruption of doing 

that because instead they're trying 

to add more sites." 

Meanwhile, Vertical Bridge is 

taking steps to buy the land under 

its own towers, but unlike some 

other tower owners, it has not 

taken the step of buying land under 

towers it doesn't own. "The buyout 

of leases and ground 

place where we see 

that our under-

writing may be 

different from 

others," he said. 

"We've seen some 

land acquisitions 

made by others 

that make us re-

ally scratch our 

heads as to the un-

derwriting. When 

you're buying out ground, your 

growth opportunity is significant-

ly reduced versus owning a tower. 

So, you had better underwrite the 

revenue. It's hard to make up for 

any churn that you didn't antici-

pate because it's hard to grow the 

revenue." Gellman said although 

many companies are buying land 

under other people's towers, he has 

seen some mispriced deals. 

Turning to the subject of wireless 

carrier consolidation and the pros-

pect that Sprint and T-Mobile could 

merge, leaving the United States 

with three major carriers, Gelman 

leases is a 

o  

o  

said that three carriers spending 

would be better than four carriers 

not spending. He questioned how 

much Sprint and T-Mobile could 

spend on their network and singled 

out Sprint as having an unknown 

long-term future. 

"If Sprint and T-Mobile together 

are healthier and spend more than 

each of them would individually, 

that's not necessarily a bad thing," 

Gellman said. " I believe that the 

United States can support a four-

carrier market. But we've lived 

through times when there were 

seven carriers in every market, and 

it was horrible because nobody 

AT&T, Sprint or T-Mobile. Maybe 

it's going to come from somebody 

else. But certainly, we're pretty 

much affixed to wireless devices 

24/7. Where I live, people drive 

while using them all the time. I 

have a 16-year-old who uses 16 to 

18 gigs a month. No kidding. I'm 

glad I have a grandfathered plan." 

Gellman said he believes there 

is an opportunity and an opening 

for a more innovative, more cus-

tomer- tailored, more location-

based approach that could win a 

lot of market share quickly. "I 

think that's more likely to be a new 

entrant than it is to be an incum-

bent," he said. 

For 2016, Gell-

ii Vertical Bridge is taking steps to buy 

the land under its own towers, but 
unlike some other tower owners, it 

has not taken the step of buying land 
under towers it doesn't own. y y 

spent a dime. So, it's really more 

about who's spending. We're all liv-

ing on one carrier right now. It's 

not hard to get better than that. I 

do think more and more that the 

carrier model for how they make 

money is pretty stale." 

In saying the carrier model is 

stale, Gellman said he was referring 

to the fact that their pricing plans 

haven't changed much — unlim-

ited data, bundled data, family 

plan, contract buyout. "It seems to 

me there has to be something more 

innovative," he said. " I'm not sure 

it's going to come from Verizon, 

o 

o 

man said he sees 

an opportunity, 

if not the need, 

for Vertical Bridge 

to build more new 

towers. " When 

prices are high and 

assets are trading 

for more than the 

replacement cost, 

you build," he said. " It's logical. All 

of the tower companies are trying 

to build more because there's a lot 

of value there. It would be impos-

sible for us to do as many mergers 

and acquisitions in 2016 as we 

did in 2015." 

Gellman said all the tower com-

panies hope that carrier colloca-

tion activity heats up. "We know 

it's going to come, and so we have 

to do budgets and we have to plan," 

he said, " If it doesn't come this 

year, it'll come in the future. But 

I certainly wouldn't mind seeing 

more collocation." 
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Growth Opportunities 

Why the Tower Business Could See a Growth Uptrend 

By Don Bishop 

I From spectrum auctions to carrier consolidation and capex spending to the Dish Network wild card, multiple 
factors weigh in favor of an improved environment for growth in the tower business. 

All eyes will be on AT&T and what 

it does in the FCC incentive auction 

scheduled to begin on the 29th of 

this month, according to Jennifer 

Fritzsche, managing director at 

Wells Fargo Securities Equity Re-

search. Speaking at the Tower & 

Small Cell Summit in September, 

she said there is a big difference in 

strategy between the large and 

small wireless carriers. In the ses-

sion "U.S. Tower Growth Opportu-

nities" led by J. Sharpe Smith, 

editor of AGL Link and AGL Small 

Cell Link newsletters, Fritszche said 

that with AT&T and Verizon Wire-

less, it's less about network cover-

age and more about densification. 

For coverage, the carriers have 

completed their LTE build, and now 

the build is going narrow and deep 

in the more densely populated 

areas of the United States. 

In the FCC's auction of H-Block 

Advanced Wireless Services radio-

frequency spectrum called AWS-4, 

Fritzsche said both carriers partici-

pated in a big way. She said many 

people thought Verizon was a less 

aggressive bidder than they expected 

the company to be. 

"AT&T spent the most at $ 18 bil-

lion," Fritzsche said. "What's differ-

ent for AT&T, though, is that since 

its merger with DirecTV was an-

nounced in May of 2014, AT&T 

seemingly slowed its wireless build. 

They are making much more of a bid 

on spectrum." 

Fritszche said Verizon has taken a 

different approach that focuses on 

small cells. "AT&T, by its own admis-

sion, never saw through its promise 

made on November 12, 2012, to build 

30,000 to 40,000 small cells," she said. 

"In AT&T's view, spectrum is key, and 

you grab it when it's there. Verizon 

has called spectrum prices they saw 

at the AWS auction very much a bub-

ble and decided that small cell was the 

way to shift to a capex model and 

spend through it." 

In Fritszche's view, Sprint and 

T-Mobile USA are not yet as focused 

on densification. Sprint has a patch-

work quilt of spectrum mostly at 

2.5 GHz, which she said is the com-

pany's secret sauce. "We're one of 

the few on Wall Street who actually 

like Sprint, but we do believe that 

capacity is key," she said. "With 125 

megahertz of 2.5-GHz spectrum, 

Sprint has an interesting opportu-

nity if we see the equipment and the 

network come their way. But they 

still need low-band spectrum." 

Fritzsche said T-Mobile has done a 

good job of deploying 700-MHz A-Block 

spectrum it bought from Verizon, al-

though she said the carrier needs much 

more low-band spectrum. 

"For both of these carriers, it's less 

Jennifer Fritzsche, managing director, Wells 

Fargo Securities Equity Research. 

Photo by Don Bishop 

about densification and more about 

coverage and just getting their net-

works in working order," she said. 

Turning to the subject of tower 

purchases, Fritszche said that 

American Tower's 2015 purchase 

of exclusive rights to nearly 11,500 

wireless communications sites from 

subsidiaries of Verizon Communi-

cations was a needle-mover for the 

tower company and the last avail-

able big public portfolio of towers. 

She said Wells Fargo estimated that 

American Tower paid about 24 

times tower free cash flow, and the 

company has assets in Brazil, Mex-

ico and India. 
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With its focus more on the small 

cell side and on integrating its pre-

vious purchases of towers from T-

Mobile and AT&T, Crown Castle 

International has been busy with 

acquisitions in other ways, Frit-

szche said. She pointed to Crown 

Castle's purchase of a fiber servic-

es provider, Sunesys. 

In Fritszche's view, SBA Commu-

nications seems to be more focused 

on Brazil, especially, and to some ex-

tent other parts of Latin America. 

With tower companies relying 

on spending by carriers to sustain 

and grow their 

business, Fritszche 

said something to 

note about AT&T 

was its increased 

spending on the 

wireline side of its 

business in com-

parison with its 

wireless business. 

"They've made a 

commitment to 

the FCC to build 

o  

percent of its shares. "I think Veri-

zon would love to have that spec-

trum, but they're going to be a 

price-disciplined buyer. Every spec-

trum deal, even as low as $2 million 

dollars, needs to be approved by 

Fran Shammo the CFO of Verizon 

Communications. They're very cau-

tious and conscientious on what 

they're going to pay for spectrum. 

I'm not underestimating what Char-

lie Ergen can do, but as for Dish 

Network going toe-to-toe with Ve-

rizon, Verizon can more than hold 

its own. I don't think Dish Network 

o  

Verizons of the world when you 

don't have scale." 

When it comes to carrier con-

solidation, Fritszche said that it 

makes a bad headline for the tower 

companies, but the amount of new 

cell sites added, with the possible 

exception of Nextel, probably has 

been decisive in almost every con-

solidation. " Bringing two carriers 

together and cutting cell sites 

shouldn't be considered a synergy 

because you are still supporting the 

same number of users, and a case 

could be made that with that kind 

of cost distribu-

tion and scale, 

o prices could be 

ii With tower companies relying on 
spending by carriers to sustain and 
grow their business, Fritszche said 

something to note about AT&T was 
its increased spending on the wireline 
side of its business in comparison 

with its wireless business. yy 

out fiber to 14 mil-

lion homes," she 

said. As for the company resuming 

heavy spending on wireless, "I don't 

see them spending until we see 

them get beyond the auction," she 

said. "Some say it could go to Labor 

Day" before AT&T's spending on 

wireless returns to prior levels. 

Fritszche commented about Dish 

Network and its stockpile of spec-

trum, although she said as an ana-

lyst she doesn't follow Dish, but 

others at Wells Fargo do. "I can't 

even pretend to get in Charlie Er-

gen's head," she said. Ergen is chair-

man of Dish Network and owns 52 

will build out the spectrum." 

As for some of the smaller car-

riers, Fritszche said the affiliation 

both companies have with Sprint 

might have something to do with 

nTelos acquiring Shetel. "I don't 

want to speak for Sprint, but hav-

ing followed a lot of the Sprint af-

filiates in the past, I think it's fair 

to say that Sprint was trying to 

find a way to make these carriers 

give them a lower rate than Verizon 

would on the roaming side," she 

said. " It reflects the difficulty in 

competing with the AT&Ts and 

o 

lower and more 

usage could be 

seen," she said. 

As for the prof-

itability of tower 

development and 

operation, Frit-

szche said that 

from an analyst 

perspective, "it's 

unquestionable 

that the macro 

margins are that much better than 

for small cells because there's a lot 

of cooks in the kitchen on small 

cells. You have companies like Zayo, 

a fiber company, talking about 

small cells being a huge catalyst for 

them, and then there are munici-

palities and real estate owners. 

There are a lot of hands out there 

to get the money." 

Fritszche said that although the 

margins favor macrosites, analyst 

reports still can be seen with head-

lines and content that center on 

small cells. 
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How to Succeed as a Turf Vendor 

By Michael Mitchell 

II To make money with turfing, you have to do six things well. 

When a company assigns contract 

work to prequalified vendors accord-

ing to a geographic area, those ven-

dors are called turf vendors. Some 

U.S. wireless telecommunications 

carriers use turf vendors. 

The following information is in-

tended to help small- to medium-

sized companies compete and thrive 

in the rapidly changing wireless 

infrastructure industry. 

Until about five or six years ago, 

small, independent wireless service 

providers were the backbone of the 

wireless infrastructure industry. There 

was a time when the carriers had their 

own construction and maintenance 

departments and built all of their sites 

using help from small businesses. To-

day, we see only a small portion of the 

industry carriers building sites inde-

pendent of original equipment man-

ufacturers (OEMs) or turf vendors. 

Every small business owner has 

an opinion about the turfing busi-

ness model. Some are positive about 

turfing, and others are not. Regard-

less of either view, I believe turfing 

is here to stay, so we all need to learn 

to live with it. 

Turfing is what you make of it. If 

you work hard, you'll be rewarded. 

I've made a lot of money with turf-

ing, and I've lost a lot, too. Here are 

some recommendations on how to 

stay on the positive cash flow side 

with turf vendors. 

In order to make money with 

turfing, you have to do six things well. 

1.Build a lot of sites. 

2.Build them to exact drawing speci-

fications and quickly. 

3.Complete the closeout as fast and 

as completely as possible. 

4.Build the sites with the highest de-

gree of safety. 

S.Manage the inventory, including 

who provides what materials. 

6.Keep track of any change orders. 

The first three steps are the cash-

flow-positive, make-or-break items. 

To serve carriers as a turf vendor re-

quires completing the work accurate-

ly and quickly. In doing so, never 

compromise safety standards. 

One of the most important things 

when it comes to turfing is actually 

reading and understanding the mas-

ter services agreement (MSA) or con-

tract. Having a good contract is the 

most effective way to make money. 

Keep in mind that making money isn't 

always about margin, because it can 

come in many forms such as saving 

capital or being paid more quickly. 

You can and should negotiate con-

tracts. First, take the time to read and 

fully understand what is in the con-

tract. If you don't understand some-

thing, ask a lawyer or someone else who 

does understand it. Focus on payment 

terms, liquidated damages, insurance 

requirements, any language regarding 

change orders and anything else that 

would hold you or your company liable. 

Make sure you completely under-

stand the payment terms section, in-

duding when you will get paid and what 

you need to submit to get paid. These 

are two separate and distinct issues. 

What do you need to submit as a re-

quirement for getting paid? Obviously, 

you must complete the scope of work 

as required, but there always will be a 

doseout to follow. What does the con-

tract say about when you will be paid? 

You can ask for better terms, so why 

not do so? Never sign a contract that 

doesn't dearly state the number of days 

before you can expect a check. 

Finally, I always ask for an example 

of an approved closeout. Nearly every 

contract I've seen spells out what you 

have to submit and the time you have 

to submit the closeout. Keep in mind 

that the payment clock usually doesn't 

start until you receive an acceptance 

letter from the client. You should en-

sure that what you turn in is 100 per-

cent complete and accurate, because 

your payment depends on it. 

We have a saying at our company: 

"Inspect what you expect." And when my 

money is on the line, you bet I inspect. 

Michael Mitchell is president and CEO 

of EMF Telecom, a construction com-

pany with headquarters in Nashville, 

Tennessee. Mitchell has run a small- to 

medium-sized company for the past 11 

years and has more than 20 years of 

managerial experience with large wire-

less companies. His email address is 

mmitchell@emftelecom.com. 
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Cash Flow Is Oxygen for Your Business 

By Andy Singer 

I Even if your business is profitable, if you suffer poor cash flow for too long, your business can close down because 
of a cash shortage. 

No matter how great a business mod-

el may be, unless the business can 

deliver cash, in the long run the busi-

ness will fail. Cash flow really is like 

oxygen for your business. Without 

cash, you can't pay suppliers, pay em-

ployees or pay for other critical ser-

vices. Cash flow should be managed 

effectively for optimal results and to 

ensure positive cash flow. In the wire-

less industry, this is a particularly 

important skill because many wire-

less-related businesses are capital-

intensive. Here are some ways to 

manage and improve cash flow. 

Be prepared. When starting a 

business in the wireless industry, all 

too often entrepreneurs fail to prop-

erly estimate cash needs during the 

early years. Even an established busi-

ness can go through a tough period. 

Make sure you have enough cash 

available or an open line of credit 

available just in case of emergency. 

Improve receivables. Issue in-

voices quickly, and ensure that in-

structions are clear. Then make sure 

you are being paid in a timely fash-

ion. If agreed-to terms are 30 days, 

don't let customers slip to 90 days. 

It's not fair to you or to the rest of 

your team to be treated this way by 

customers. I have heard every ex-

cuse in the book from customers 

who abuse the system. My favorite 

of all time was, "My printer is broken." 

Interestingly, although such abuses 

occur, often the problem lies within 

your own accounting team. If your 

receivables are poor, take a deep dive 

and look for delayed invoice trans-

mission, poor communications, 

poor instructions and lack of track-

ing by your team. A simple system 

based on a team effort can greatly 

improve your receivables. Don't be 

afraid to stop shipments to a cus-

tomer who is chronically late, and 

if a customer is questionable or has 

been a serial abuser, only accept pay-

ment in advance. 

A great metric to use to monitor 

receivables is days sales outstanding 

(DSO). It measures how many days 

it takes your company to convert 

accounts receivable into cash. Your 

goal should be 40 to 45 days, and 

employees who can affect DSO should 

have some portion of their variable 

compensation aligned with it. 

Manage payables. Ensure that 

your team has a system to ethically 

control payables. Don't pay them be-

fore they are due, work with suppliers 

on terms, and obtain outside help to 

improve inventory if required. But 

don't mistreat suppliers. If the 

agreed-to terms are net 45 days, don't 

stretch out payments to 100 days. 

Monitor inventory turns. In-

ventory turns are a measure of the 

number of times inventory is sold 
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or is used in a given period. It's a key 

metric for many types of businesses 

and in particular manufacturing, 

distribution and retail. Although 

some small percentages of business-

es I have seen have the best possible 

inventory turns, most companies 

have room to improve their inven-

tory turns, which also improves cash 

flow. Ensure that you understand 

how your turns compare with those 

of other companies in your industry. 

If yours do not compare favorably 

with the best, seek help. 

Calculating inventory turns is 

straightforward. It's the cost of goods 

sold (from the income statement) 

divided by average inventory for the 

period. By improving turns, your 

........ 

business ties up less capital in inven-

tory and greatly improves efficiency. 

Over the years, my teams have made 

transformative improvements in 

turns. One of the first steps in this 

process involves a cultural change. 

That step is critical for success with 

these projects. 

Educate your team. Ensure that 

all members of the team who can affect 

cash flow are trained to understand 

cash flow, what actions can improve it 

and why it is so important to your busi-

ness. Develop a standard procedure 

for managing various aspects of the 

business that affect cash flow. After 

training, if some team members don't 

understand it, hire some who do. 

Even if your business is profitable, 

if you suffer poor cash flow for too 

long, your business can close down 

because of a cash shortage. I've seen 

businesses with otherwise high po-

tential fail because of poor cash 

management. Manage cash and en-

sure that your business is not only 

profitable, but also successful. 

Andy Singer is president of Singer Ex-

ecutive Development. The company offers 

training courses in executive manage-

ment, product management and micro-

wave systems. An electrical engineer with 

an MBA, Singer is a former president of 

RadioWaves. He writes "Down to Busi-

ness," a syndicated newspaper column. 

His email address is andy.singer@sing-

erexecutivedevelopment.com. 
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Identify Your Employees by the Theory of 21 

By Chuck Reaves 

I "For every person who will say yes, there are 20 who will say no. For a positive response you must find the 
21st person." — The Theory of 21 

The CEO of an electronics company 

had an idea. He asked two engineers 

to explore how his idea could work so 

he could test the feasibility of the idea 

becoming a new product line. 

One engineer made an appoint-

ment and delivered a formal pre-

sentation to the CEO explaining 

why the idea would not work. He 

had color charts and graphs and 

even some data that suggested no 

one would want the product even 

if it were to make it to market. 

When he finished, the CEO told 

him that the other engineer was in 

the process of implementing the 

idea. Instead of developing a knock-

your- socks- off presentation ex-

plaining why the idea was a bad 

one, the other engineer had waded 

through the obstacles to find a way 

to make it happen. 

The idea, by the way, was caller 

ID — that now-ubiquitous service 

on phones. 

There are two types of people in 

the world: the "20's" and the "21's." 

The 20's are those people who consis-

tently declare that anything new can-

not, should not or will not be done. 

The 21's are those people who look 

for ways of making things happen 

— even those things considered to be 

impossible by others. 

There are two types of 20's: Nega-

tive 20's and Positive 20's. 

Negative 20's are easy to spot, and 

you already know who most of them 

are in your organization. You know 

that if you bring a new idea to them, 

they will shoot it down. Immediately 

and out of habit, they will let you 

know in no uncertain terms that it 

cannot be done, should not be done 

or will not be done. If you press them, 

they will give you valid-sounding rea-

sons as to why their position is justi-

fied. They give away their position 

with statements such as: 

• We have never done it that way before. 

• It has never been done. 

• We are already doing that. 

• Nobody will like it. 

• The boss will never approve it. 

A Negative 20 is someone who 

comes right out and tells you that it 

cannot be done. By now, you have 

learned who these people are and what 

a waste of time it can be to engage 

them. In fact, when you want to get 

something done quickly and well, you 

tend to give it to someone who is al-

ready busy, a 21. 

More difficult to recognize is the 

Positive 20, because they can sound 

like a 21. They can delay a project un-

til it is no longer viable. They can 

dilute an idea until it has little resem-

blance to the original concept. They 

are dangerous. 

The Positive 20 may say something 

like, "That's a great idea and some-

thing we need to do someday," or "We 

could do that if ..." or "It will be easi-

er for us to do that when..." 

Unlike the Positive 20's, the 21's 

are the people you know who some-

how always seem to find a way to 

make things happen. Rather than 

offer excuses, they may offer alterna-

tives. Instead of saying they don't 

have time to do what you're asking 

them to do, they will ask, "What is 

your timeframe?" 

To differentiate between the Posi-

tive 20's and the 21's, listen for delays, 

"buts" and "ifs." 

How do 20's find their way into oth-

erwise successful organizations? First 

of all, there are more of them than 

there are 21's. In fact, there are not 

enough 21's in the world. So, eventu-

ally, despite your best efforts, you will 

find a 20, probably a Positive 20, some-

where in the organization. If they are 

in a position to influence a hiring deci-

sion, they will attract other 20's. After 

all, 20's don't like having 21's around. 

So, what do you do with the 20's 

in your organization? 

Teach. The single, most important 

function of leadership is to teach. You 

have achieved your level of success be-

cause someone took the time to teach 

you. As you teach, you will ascertain 

whether you have a student or not. 

Exemplify. Praise the 21's in 
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public. When your employees know 

that you appreciate and respect the 

efforts of the 21's, more of them will 

aspire to be 21's. 

Remind. There are no extraordi-

nary people. There are only ordinary 

people who are doing things that 

other people consider to be extraor-

dinary. Everyone on your team was 

brought onboard because they have 

a skill set or an ability that could make 

them extraordinary. 

Henry Ford and Thomas Edison were 

friends and mentors. Ford was in Edi-

son's facility when one of his engineers 

reported that one of Edison's ideas could 

not be done. Edison listened patiently 

and then said, "Build it anyway." 

Later, when one of Ford's engineers 

came into his office to explain why a 

shiftless (automatic) transmission 

was impossible to manufacture, how 

did Ford respond? "Build it anyway." 

Two lines from the movie "Apollo 

13" are applicable for every business. 

"Houston, we have a problem." 

Sooner or later every organization 

faces a seemingly insurmountable 

problem. How do you address it? 

"Failure is not an option." For 21's, 

this is a lifestyle. 

Chuck Reaves, CSP, CPAE, CSO, helps 

companies raise their prices and volumes 

simultaneously through innovative pro-

cesses, tools and training. With his in-

novative presentations on sales and 

motivation, he has inspired hundreds of 

people to pursue and achieve their 

dreams. Along with pioneering many 

advanced sales tools and processes, 

Chuck's achievements include Vistage's 

"Impact Speaker of the Year" honors and 

being named the top salesperson for 

AT&T. Visit www.chuckreaves.com. 
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Lead Your Employees to Soar, PILOT Them to Higher Levels 

By Elizabeth McCormick 

Take the time to be the pilot in command and show your employees that you believe in the vision of your 
I organization, your employees and the work they are doing. 

Have you noticed that your em-

ployees or staff members seem 

stuck and unable to move upward? 

Do you have employees who sit in 

meetings like a plane stalled on 

the runway? Have you noticed that 

your employees don't seem to be 

reaching for the sky? If 

you've noticed any of 

these situations in your 

business, it may be time 

to pilot your employ-

ees rather than merely 

manage them. Not only 

will you notice an in-

creased level of motiva-

tion among employees, 

you will also notice that 

they are contributing 

more and becoming more 

involved and invested in 

your business. 

P - Potential. Leaders 

help others to realize 

their potential. 

To develop leaders, 

you must be someone 

your employees can emu-

late. Show them that you 

are learning alongside them. Your 

employees want to learn from the 

way that you handle failure, and 

you can do so with grace and ease. 

When your employees see you fail, 

they see you are still learning and 

working at becoming a better lead-

er. As a leader, you should share 

your failures as learning experi-

ences with your team. Sharing 

your experiences will create a cul-

ture that allows for creativity and 

educated risk- taking to allow fail-

ure and not fear it. People tend to 
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iors happen when we become stuck 

in analysis paralysis. Turn ideas 

into actions. There is a fine line 

between waiting for perfection 

and taking a calculated risk. 

Ask yourself, "Is the speed of im-

plementing this more important 

than perfection? What will 

we gain or lose from pull-

ing this trigger? What will 

we gain or lose from wait-

ing?" Then, ask yourself: 

"Am I hitting the mark? 

What are the performance 

indicators we need to 

watch for?" Involve every-

one on the team in the 

problem-solving process, 

put everything up for con-

sideration, and then dis-

cuss the pros and cons for 

each possible adjustment. 

L - Leadership. Lead-

ing your industry dem-

onstrates innovation, and 

innovation doesn't happen 

without first taking edu-

cated risks. Effectively 

leading requires clear, con-

cise communication. Communicate 

your vision to inspire employees. 

The sooner you take action, the 

faster your clients will be able to ben-

efit from your products and services. 

As a leader, you need to commit to a 

course while you communicate with 

learn more when they feel safe and 

secure enough to make mistakes. 

I - Implementation. Have you 

ever had a meeting to discuss the 

meeting before the meeting? Are 

you spending more time getting 

ready to get ready? These behav-
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your team and take the required ac-

tions to achieve your goal. 

O - Optimize. You are respon-

sible for the nurturing and culture 

of your organization and how it 

responds to risk, change and 

learning from failures on any lev-

el. To evaluate the strength of 

your team, you should evaluate 

how your team embraces, wel-

comes, initiates and recommends 

change, and ask for ideas on how 

to change. If new ideas are raised 

in a meeting, do you properly ex-

plore them or shut them down 

immediately? Do you allow your 

employees to have a voice? 

At the close of every meeting, 

do you take the time to ask your 

employees if they have anything 
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they would like to address? Do they 

have any feedback over what was 

covered in the meeting? Effective 

leaders understand the importance 

of asking these questions and ac-

tively listening to the responses. 

T - Tenacity. Too many people 

give up when they are so close to 

success. Don't give up on yourself 

as a leader, on your employees or 

on your organization. You are es-

sential to their success. Be the pilot 

in command of your organization, 

not the copilot who follows along. 

You want your employees to 

willingly follow you. No one asks 

himself, "How can I be an average 

leader today?" Every day, you 

need to show your employees that 

you believe in the vision of your 

?0,0,-Ce 

SAVE A LIFE. DON'T DRIVE HOME BUZZED. 
BUZZED DRIVING IS DRUNK DRIVING 

filb U.S. Department of „ Transportation 

organization, your employees and 

the work that they are doing. To 

do this effectively, you need to 

take the time to be the pilot in 

command and lead in order to 

drive the action. 

Elizabeth McCormick is a speaker, 

author and authority on leadership. 

A former U.S. Army Black Hawk 

pilot, she is the bestselling author 

of her personal development 

book, The P.I.L.O.T. Method: the 

5 Elemental Truths to Leading 

Yourself in Life. McCormick teach-

es real- life, easy- to-apply strategies 

to boost your employees' confidence 

in the vision of your organization 

and their own leadership abilities. Visit 

www.yourinspirationalspeaker.com. 
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Four Faces of Leadership and the Importance of the Vision Thing 

By Rob-Jan de Jong 

A behavioral strategist explains how any leader can responsibly boost their visionary side. 

Whether it's a presidential candi-

date, a corporate executive or an 

NFL coach, people admire a leader 

with vision. They like someone with 

a clear idea of where he or she is 

headed and who knows how to mo-

tivate others to accomplish the goal. 

As much as people might like to 

say someone is a born visionary, in 

truth, vision is something we de-

velop, not something we are born 

with. One thing visionaries have in 

common is an ability to notice 

things early. They recognize when 

significant change is happening, 

and they make use of the opportu-

nities it presents. 

However, just identifying that a 

major change is afoot isn't enough. 

The visionary needs to connect the 

dots into a coherent picture that takes 

into account future developments. 

It's an ability leaders can develop. 

In combination, the ability to no-

tice things early and the ability to 

create coherence suggest four arche-

types of leaders. 

The Follower. This is someone 

who is neither good at noticing 

things early, nor skilled at creating 

and communicating a coherent 

story from insights about what the 

future might bring. The follower 

may be an excellent manager, but 

don't expect this person to inspire 

others or drive innovation. 

Being a follower isn't necessar-

ily a bad thing. Followers are often 

careful about their decisions and 

good at critical thinking, and in the 

short term that can work well. But 

their preoccupation with today 

keeps them from anticipating what 

comes next. 

The Trend Hopper. On the 
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upside, a trend hopper has a well-

developed ability to see things 

early and is willing to embrace 

changing realities. These are peo-

ple who are quick to adopt new 

technology and are among the first 

to imagine how things can be dif-

ferent — even radically different 

— really soon. 

On the downside, trend hoppers 

aren't adept at turning their early 

insights into a coherent story that 

justifies an active strategic pursuit. 

After seeing them chase several 

flavor-of- the-month ideas, other 

people start to tune them out. 

The Historian. These leaders 

are adept at connecting the dots and 

spinning a story that makes sense. 

They cite patterns, facts and figures 

and make everything that's hap-

pened so far look coherent and in-

tentional. When you listen to them, 

it all makes sense. But they have 

their eyes trained on the factually 

true past, not the imaginative, un-

certain future. 

Certainly it's valuable to have some 

historical perspective, but you can't 

let history cripple your ability to en-

gage the future. Historians also often 

are cynics, ready to explain why things 

are the way they are and why your 

unconventional idea won't work. 

The Visionary. This is the one 

to strive to be. A visionary isn't 

quick to hop on every fad, but also 

isn't a naysayer about how things 

might be done differently. Instead, 

the visionary takes a mindful, 

Learn the signs of a stroke F.A.S.T. 

Face drooping Arm weakness Speech difficulty lime to call 911 

future-oriented perspective, balanc-

ing the need for a compelling future 

with an awareness of the dangers of 

becoming dogmatic and overly op-

timistic. Visionaries are able to ex-

plain an imagined future in a way 

that energizes people and engages 

their imaginations. 

A powerful vision isn't just a nice 

thing to have, it's the most impor-

tant tool in the transformational 

leader's toolbox. A leader's imagina-

tion, inspiration and dedication are 

what will ignite excitement in the 

people he or she leads. 

Rob-Jan de Jong, a behavioral strate-

gist, is the author of Anticipate: The 

Art of Leading by Looking Ahead. 

Visit www.robjandejong.com. 
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The Three P's of Powerful Leadership 

By David Waits 

I Performance, presence, and profitability combine effective actions and self- investment with bottom- line 
results. They maximize your potential and exploit your power. 

Leadership is not a position. 

A local newspaper has a daily section 

titled "Progressions" allowing compa-

nies to publicly recognize employees 

who have been promoted to leadership 

positions such as general manager. The 

announcement is a nice recognition for 

the new leader, but the promotion, in 

and of itself, doesn't make the person 

a powerful, productive leader. The pro-

motion does allow the new leader to 

exercise the roles and responsibilities 

of the position, but the promotion has 

little to do with the leadership effective-

ness of the person who received it. 

The power of the position and the 

potential of the leader are maximized 

only when the leader understands 

and leverages their performance, 

presence and profitability. 

Performance is simply what you do. 

Like it or not, at the end of the day or 

quarter or year (or term if you are a 

politician), leaders are evaluated by what 

they themselves get done and what they 

get done through others. Leaders are 

paid to get results. They are not paid for 

their intentions or for mere activity. 

Intentions Matter; Results Rule 

"I meant to have a discussion with the 

underperforming team member but I 

just haven't had a chance to talk to him," 

says the well-meaning leader. The ques-

tion is not, "Did you talk to him?" the 

question is, "Did the underperforming 

team member's behavior improve?" In-

tentions without actions create nothing. 

Action — having the talk with the under 

performer — that doesn't produce re-

sults is simply activity not productivity. 

Performance is measured by results. 

Aesop rightly stated, "When all is 

said and done, more is said than done." 

Performance, measured by results, is 

the metric of your leadership ability. 

Presence is who you are. You can't 

be one type of person and another 

type of leader. Although you can try 

to fool people, and maybe even obtain 

pseudo-success for a short season, 

time will ultimately reveal the real 

you. Who you are, in the core of your 

being, will determine your presence. 

How big is your presence? 

Someone who is physically large is 

noticed when they simply walk into a 

room. Former NBA superstar Shaquille 

O'Neal is over 7 feet tall, weighing in at 

over 300 pounds. Everywhere he goes, 

his physical presence is commanding. 

When you enter a room, are you 

noticed? Are you respected? Do peo-

ple want your input? Are you listened 

to? Are you commanding? Your pres-

ence is the key to positively and pow-

erfully influencing people. 

Remember, a title or position does 

not a leader make. A position can be 

conferred on you by someone else. It is 

recognition of a position. Your position 

allows you to perform the roles and 

functions of a leader, but it is your pres-

ence that determines your effectiveness. 

Presence is inferred. Something inferred 

involves a condusion. People are conclud-

ing, "This person has a dynamic presence 

that makes me want to follow them!" 

Are you working as hard on who you 

are as you are working at the job you 

do? Your job functions are important 

and your ability to be highly function-

al in your job as a leader is directly 

proportional to your presence. Your 

presence increases as you grow as a 

person. When you become great at who 

you are, you become remarkable at 

what you do. Constantly invest time 

and money in personal growth. 

Profitability is the value you 

bring to those you lead. The bottom-

line number reflects profitability, but 

it is more than that. Is your team 

profitable because of you? 

In the arena of interaction with 

those you lead, are you profiting from 

them? Are they better—more profit-

able themselves—because they are 

around you? Do you inspire? Do you 

motivate? Do you create synergy? 

There are many world-class athletes 

playing team sports who have tremen-

dous individual skills, yet their team 

fails to obtain championship status. 

Michael Jordan was arguably the great-

est basketball player of all time. His 

greatness wasn't only measured by his 

ability to make baskets and his incredible 
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desire to win, but by making others 

better. For many of his years in the NBA 

he was surrounded by, at best, service-

able players. Yet his presence made 

others profitable because he brought 

out the best in his other team members. 

He helped raise the entire team to a 

winning, championship level. 

Your potential is maximized and your 

power exploited when you make use of: 

• Your performance: your effective 

actions, not your noble intentions. 

• Your presence: constantly investing 

in yourself, stretching and growing 

to increase the size of your presence. 

• Your profitability: evaluate yourself by 

looking to the outcome. Is there prof-

itability in your leadership in the bot-

tom line and are people better because 

they have been influenced by you? 

When you maximize the Three P's 

— performance, presence, and profit-

ability — it is likely you will not only show 

up in the "Progressions" section of your 

local newspaper, but also make the front 

page headline. If you are not on your 

newspaper's front page, you will certain-

ly make the headlines with the most 

important people in your sphere of influ-

ence — those who are following you. 

David Waits, founder of Waits Consult-

ing Group, is a highly sought-after con-

sultant, speaker and author. As a proven 

expert in developing powerful initiatives 

that revolutionize culture, Waits helps 

his clients create a thriving organiza-

tional environment that facilitates rapid 

growth, innovative development and 

ongoing profitability. He has worked with 

clients in all 50 states, including Quest 

Diagnostics, General Dynamics, Major 

League Baseball, Walmart and Walt Dis-

ney World. Visit www.davidwaits.com. 

WHEN THE GAMES BEGIN 

VISIT SAFERCAR.GOV/KIDSBUCKLEUP 
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Buyers Guide 

Quick-Guide to 
Test Equipment Companies 
As a supplement to AGL Magazine's January Buyers Guide, a list of test equipment 

companies offers more detail to help you choose a vendor for your next project. Where 

shown, logos and company descriptions were provided by and paid for by each company. 

•••31Z 
11- I_C-0011401 

3Z Telecom 

3361 Executive Way 

Miramar, FL 33025 

Joey Villamil 

954.581.6565 

jvillamil@3 z telecom. com 

www.3ztelecom.com 

Product: general test equipment 

Company description: Based in South 

Florida, 3Z Telecom was founded in 2005 

with a simple business philosophy in 

mind: offering the best-quality products 

in the telecom solutions industry at the 

best prices with the best service. 3Z offers 

in-building DAS, RF engineering, RF EME 

compliance, interference hunting, tower 

services and drive testing. Along with 

these services, 3Z also offers the world-

leader antenna alignment tool: The 3Z 

RF Aligner for both panel antennas and 

point-to-point microwave systems and 

the Antenna WASP, the world's first wire-

less antenna monitoring sensor, which 

monitors the antenna alignment and 

reports any undesired changes that have 

occurred. 3Z Telecom's RF Aligner and 3Z 

Antenna WASP will maximize and sustain 

your antenna's performance from initial 

installation throughout its usable life. 

See ad inside the front cover 

AEA Technology 

5933 Sea Lion Place 

Suite 112 

Carlsbad, CA 92010 

Ed Stevenson 

800.258.7805 

edstevenson@aeatechnology.com 

www.aeatechnology.com 

Product and service: general test 

equipment and general communica-

tions equipment testing 

AFL 

170 Ridgeview Center Drive 

Duncan, SC 29334 

864.433.0333 

sales@afIglobal.com 

www.aflglobal.com 

Service and products: general com-

munications equipment testing, gen-

eral test equipment, signal analyzers 

Anritsu 
envision:ensure 

Anritsu 

1155 E. Collins Blvd. 

Suite 100 

Richardson, TX 75081 

Lisa Lange 

972.761.4656 

lis a lange@anritsu.com 

www.anritsu.com 

Services and products: general 

communications equipment testing, 

general test equipment, EMC/EMI test 

and measurement, component analysis 

and testing, power test and analysis, 

intermodulation studies, spectrum and 

signal analyzers, network analyzers 

Company description: Anritsu Corn-

pany is the U.S. subsidiary of Anritsu Cor-

poration, a global provider of innovative 

communications test and measurement 

solutions for 120 years. Anritsu's 2020 

Vision philosophy engages customers as 

true partners to help develop wireless, 

optical, microwave and RF, and digital 

instruments, as well as multidimensional 

service assurance solutions for R&D, 

manufacturing, installation and mainte-

nance applications. Anritsu also provides 

precision microwave and RF components, 

optical devices, and high-speed electrical 

devices for communications products and 

systems. The company develops advanced 

solutions for 5G, M2M, IoT, as well as 

other emerging and legacy wireline and 

wireless communication markets. With 

offices throughout the world, Anritsu has 

approximately 4,000 employees in more 

than 90 countries. 

See ad on page 47 

AR RF/Microwave Instrumentation 

160 Schoolhouse Road 

Souderton, PA 18964 

AR Customer Service 

agi magazine 

076 DI 
March 2016 



215.723.8181 

info@arworld.us 

www.arworld.us 

Services and products: general com-

munications equipment testing, gen-

eral test equipment, EMC/EMI test and 

measurement, power and test analysis 

See ad on page 67 

field: SENSE 
Personal RF Monitor 

FieldSense 

1801 Westfall Drive 

Columbia, MO 65202 

Dan Pobst 

312.260.6055 

info@fieldsenseusa.com 

www. fields en s e .com 

Services and product: general com-

munication equipment testing, gen-

eral test equipment, environmental 

testing, RF monitors 

Company description: The FieldSense 

2.0 is the next generation in personal RF 

monitors, specifically designed for pro-

tecting personnel working near telecom 

and broadcast antennas from EMF over-

exposure. With an expanded frequency 

range, it's the only RF monitor you'll ever 

need. Measuring from 50 MHz to 6 GHz 

on both the E and H fields, you're covered. 

Plus, the new dedicated data logger re-

cords all information for you to review 

later using the free FieldSense software 

on any PC. And the FieldSense 2.0 keeps 

you safer. The fall detection feature will 

sound an alarm in the event of a fall, no-

tifying other climbers to ensure a prompt 

rescue. And the best part, it's so affordable, 

every worker can carry one. Visit www 

fieldsense.com to see all the new features. 

See ad on page 7 

LBA Technology 

3400 Tupper Drive 

Greenville, NC 27834 

Mike Britner 

252.757.0279 

lbagrp@lbagroup.com 

www.lbagroup.com 

Services: general communications 

equipment testing, EMC/EMI test and 

measurement, intermodulation studies 

PCTEL 

20410 Observation Drive 

Suite 200 

Germantown, MD 20876 

Joe Hill 

813.528.5558 

joe.hill@pctel.com 

www.rfsolutions.pctel.com 

Sunsight Instruments 

125 Candace Drive 

Maitland, FL 32751 

Andrew Malakoff 

321.244.9443 

sales@sunsight.com 

www.sunsight.com 

Service and product: general com-

munications equipment testing, gen-

eral test equipment 

Company description: Carrier-ap-

proved antenna alignment tool. The 

AAT30 is lightest and most compact with 

durable frame for toughest jobs. Full site 

reports with editable fields, capture azi-

muth, tilt, roll, height, and lat/long. new 

microwave path alignment kit to save 

labor/time on MW installs. 

Tempest Telecom Solutions 

136 W. Canon Perdido St. 

Suite 100 

Santa Barbara, CA 93101 

Steve Feinberg 

805.879.4800 

sfeinberotempesttelecom.com 

www.tempesttelecom.com 

Service and products: repair and 

parts for telecommunications and 

2-way equipment 

RenTelco 
Equipnwert NOW. SOOOCO floyoed. 

TRS-RenTelco 

1830 W. Airfield Drive 

DFW Airport, TX 75261 

Diane Norwood 

972.456.4032 

diane.norwood@mgrc.com 

www.trs-rentelco.com 

Services and products: general com-

munications equipment testing, general 

test equipment, EMC/EMI test and mea-

surement, component analysis and test-

ing, power test and analysis, spectrum 

and signal analyzers, network analyzers 

Company description: TRS-RenTelco 

is one of the largest suppliers of elec-

tronic test equipment for rent, lease or 

sale in North America. For more than 

30 years, we have supported the telecom-

munications, R&D, semiconductor and 

wireless industries around the world 

with our vast electronic test equipment 

inventory, reliable availability and excep-

tional service. It is important to us that 

you get what you need, when you need 

it, at an exceptional value. Equipment 

now. Service beyond. 

UniTech Services Group 

138 Longmeadow St. 

Longmeadow, MA 01106 

Steve Hofstatter 

800.344.3824 ext. 148 

shoffstatter@unitechus.com 

www.unitechus.com 

Service: environmental testing 

aglmediagroup.com 
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Product Showcase 

MIMO Omnidirectional Antenna 
L-com Global Connectivity pro-

vides a dual-band, four-by-four, 

multiple-input, multiple-output 

(MIMO) communications outdoor 

omnidirectional antenna. The Hy-

perLink HG245806U-4-series an-

tennas were developed to work 

seamlessly with popular new dual-

band MIMO access points. Unlike 

typical pole-style omnidirectional 

antennas, the HG245806U-4-series 

antenna has a compact and unob-

trusive UV-resistant radome, mak-

ing it durable and rugged. Designed 

specifically for MIMO applications, 

the HG245806U-4-series operates 

on both 2.4-GHz and 5.8-GHz fre-

quencies, allowing the radio to se-

lect the optimal frequency for 

obtaining the highest data rates. 

Designed to support the new IEEE 

802.11ac standard as well as the 

existing 802.11a, 802.11b, 802.11g, 

and 802.11n standards, the an-

tenna is best for use with four-

by-four MIMO radios because it 

features four separate three-foot 

antenna leads. Each lead is dual-

band and supports both 2.4-GHz 

and 5.8-GHz bandwidths. 

www.1-com.com 

Small Cell Outdoor DAS Antennas 

Kathrein has engineered new small-cell 

network antennas that come in quasi-

omnidirectional or trisector pattern 

configurations. The antennas are com-

pact to reduce zoning challenges, and a 

tapered radome design provides envi-

ronmental protection. The fiberglass 

antennas cover 698 MHz to 894 MHz 

and 1710 MHz to 2180 MHz to support 

700/850/PCS/AWS. They have dual po-

larization to support multiple-input, 

multiple-output communications, and 

they have an integrated high-perfor-

mance GPS antenna and amplifier. 

www.kathrein.com 

PROFIlF VIEW 

o 
DIRECT VIEW PROM BELOW 

DAS Ceiling Antennas 

Pulse Electronics offers ultrathin, dear, 

DAS ceiling antennas. Extending just 

0.33 inches (8.4mm) below the ceiling, 

the see-through housing of the Dasutcc 

antennas makes them nearly invisible 

when mounted, yet they have a passive 

intermodulation interference rating of 

better than -155 dBc (decibels relative 

to the carrier) at 2x20 watts (2x43dBm). 

Their translucent design makes them 

suitable for providing access to wireless 

networks in hotels, convention centers, 

formal spaces, older buildings with low 

ceilings, shallow spaces or areas where 

aesthetics are a matter of concern. Part 

of Pulse Electronics' PIMinator line of 

low-passive intermodulation interference 

antennas, the Dasutcc omni antenna 

family now indudes seven antenna prod-

uct variants. Three connector options are 

available to support N, 4.1-9.5 mini-DIN, 

and 4.3-10 connectors, either with or 

without an energy director. 

www.pulseelectronics.com 

11110101i 

Vagi Antenna 

The Telewave model ANT2600Y12-

WR is a rugged, high-gain yagi antenna 

for the LTE bands from 2.5 GHz to 2.7 

GHz. This antenna is designed for hand-

held use with portable wireless analyz-

ers. It can also be permanently installed 

in any environment. The antenna pro-

duces 12 dBd (decibel dipole) gain with 

exceptional front-to-back performance. 

Each antenna is protected with Tele-

wave's high-tech Txylan coating. An N-F 

or DIN-F connector is mounted in the 

end of the boom, with a sealed internal 

feedline. A U-damp allows fixed mount-

ing with vertical or horizontal polariza-

tion. The universal mount option allows 

mounting to angled supports up to 3.5 

inches outside diameter and continuous 

tilt adjustment. 

wwsv.telewave.com 
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Ad Index 

ADVERTISER INDEX 
C2* 3Z Telecom 

65 AARP 

61 Adopt US Kids 

23 AGL Conferences 

82 AICPA 

82 Allstate Tower 

72 American Stroke Association 

47 Anritsu 

67 AR RF/Microwave Instrumentation 

63 Autism Speaks 

37 Bard Manufacturing 
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36 Bird Technologies 

57 Black S Veatch 

51 Competitive Carriers Association 

82 ComSites West 

25 DAS & Small Cell Congress 

41 Elk River 

28 Engineered Endeavors 

7 FieldSense USA 
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C3* GME Supply 
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82 High Gain Wireless 
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68 Keep America Beautiful 

19 Md7 

11 Multiwave 
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50 National Fatherhood Clearinghouse 

75 NHTSA 
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69 RSI 
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29 Solar Communications International 

9 Sunsight Instruments 

14 The Shelter Pet Project 

41 Telewave 

13 . Times Microwave Systems 

15 Tower Family Foundation 

37 U.S. Forest Service 

*C2, C3 Er C4 indicate cover pages 

to American Heart 
Aissocietion. 

life us why -

LIKE DIE OF HEART DISEASE 86 STROKE. 
in 3 women dies of heart disease and stroke. It not just a mall% disease. You can prevent it. 

MAKE A CHANGE AT GoRedForWomen.org 

lor women 

nn 
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Professional Directory 

PROFESSIONAL DIRECTORY 

LLSTATE 
TOWER 

270-830-8512 ext. 304 

Fax 270-830-8475 

Mobile 270-831-3632 

Manufacturer of Guyed & Self-Support Towers 

Complete Line of Tower Accessories 

Full Range of Maintenance & Installation Services 

Kevin Roth 
VP of Sales 

P.O. Box 25 Henderson. KY 42419 

kroth@allstatetower corn 

www allstatetower corn 

Slatercom-WCD Dialight 

• DUAL RED-WHITE ( E1/E2) LED SYSTEMS 

AVAILABLE FROM STOCK 

. • GENUINE DIALIGHT PRODUCTS & WARRANTY 

• RAPID DELIVERY ON " KITTED" SYSTEMS 

•UNBEATABLE PRICING 

D1RW 

MASTER 

DISTRIBUTOR 

SALEM, OR (503) 581-5550 www.slatercom.com 

CreeMSITES 

W ES1 
Providing Wireless Communications Sites in the West stnce 1956! 

Visit us at IWCE — Booth 1844 

Charlie Feick 

530-414-4376 

C ha rheecornsiteswest com www.comaitenveut.com 

Put the power of AGL Magazine to 
work for you with a professional card ad. 

Mercy Contreras 

303.988.3515 

mcontreras@aglmediagroup.com 

ou r 

Tower 
Engineering & 
Analysis 

Licensed Nationally 

(812) 422-2558 

HodgeStructural.com 

INDUSTRIES, INC. 

MANUFACTURER OF MOBILE CELL TOWERS 

COLT • TOW • COW • DISASTER RELIEF 
CUSTOMIZABLE / BUILT TO SUIT 
www.peakindustriesinc.com 

Office 509-443-0479 
Fax 888-725-6218 

contact@peakindustriesinc.com 

Industry leader setting the standard 
for mobile tower vertical loading 

1408 E. Stutler Rd. 

Spangle, WA 99031 

HGW 
HIGH GAIN WIRELESS 

FOR SALE 

Nello Portable Tower (COW) 

30 Meters, Kubota Generator 

Contact: Rick Heilbrunn 

rheilbrunn@highgainwireless.com 

703-759-0743 
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"I climb for the adventure. 

The challenge of the job, pushtn 

yourself higher and higher e• 
to do what 99 percent of people 

never will. Time flies on the tower, 

no matter how hard the work is' 

REAL TOWER CLIMBERS CHOOSE GME SUPPLY 

0 2016 CAE SUPPLY, ALL RIGHTS RESERVED. 



YOUR SIGNAL STARTS HERE.® )» 

IN OUR BUSINESS, 
IT IS ALL ABOUT 
THE SIGNAL. 

TOWER OWNERSHIP 

LEASING 

SITE MANAGEMENT 

SITE DEVELOPMENT 

CONSTRUCTION 

TECHNICAL SERVICES 

800.487.SITE sbasite.com 

Our clients depend on SBA to provide 
the wireless infrastructure that allows 

them to transmit the signal to their 
customers. As their first choice provider 

of wireless infrastructure solutions, we 
are continuously setting the standard 
for customer satisfaction by 

"Building Better Wireless". 

Building Better Wireless 

45 2015 SBA Commumcotons Corporatmn All %Ws Reserved The SBA logo. Your SIgnal Stans Here. Bulldlng Better Wveless and SBA Srtes are all reglstered trademarks owned by SBA Telecommumcatens. Inc and off-Hated SBA companes 




