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Alignment FOR LIFE. 
Antenna Alignment Tool 
for the perfect installation... 
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...keep it perfect 
with our Antenna 
Monitoring Sensor 

3Z Telecom's 3Z RE Aligner and Antenna WASP will maximize 
and sustain your antenna's performance from initial installation 
throughout its usable life. 
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Align Antennas Right. Align them FOR LIFE. 
954.581.6565 

• • 3ztelecom 
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This Land Is Your Land ABOVE GROUND LEVEL 

Some antenna site developers have 

specialized in particular types of re-

sources. Examples include railroad 

rights of way, school property, 

church property, rooftops, 

water tanks, electric 

utility substations 

and mountaintops. 

Meanwhile, often 

enough it has been 

difficult to obtain per-

mission to establish 

commercial wireless communications 

sites on federal land. The notion of 

federal land conjures up images of 

federal land holdings in the West 

such as vast tracts of forests and 

grassland, not to mention national 

parks and monuments. And there's 

plenty of it, representing about a 

quarter of the land area of the Unit-

ed States. It's not where the largest 

percentage of wireless service cus-

tomers use their devices, though. 

What's mostly meant by federal 

land in the eyes of wireless commu-

nications site developers would be 

federal land in and adjacent to urban 

and suburban areas. This land would 

include post offices, law enforcement 

buildings, courts, federal office build-

ings, military bases, maintenance 

facilities, warehouses and distribution 

centers — many locations represent-

ing the same kind of real estate owned 

by the private sector. 

Included in a bill introduced in 

the U.S. Senate on June 18 and 

dubbed the Wireless Innovation Act 

of 2015 is a provision to promote 

the deployment of wireless infra-

structure on federally owned build-

ings and property by streamlining 

the process by creating a standard 

fee and master application to grant 

real property interests. 

According to Sen. Marco Rubio (R-

Fla.), one of the senators who intro-

duced the bill, the Act promotes the 

deployment of wireless infrastructure 

on federally owned properties to in-

crease wireless coverage and capacity 

"so Americans can access 21st-cen-

tury technologies and so the infra-

structure is there to support the 

Internet of Things." 

When the bill was introduced, PCIA 

President and CEO Jonathan Adel-

stein pointed out that in addition to 

helping the wireless infrastructure 

industry better serve its customers 

and meet the federal mandate of ubiq-

uitous wireless broadband coverage, 

the bill will also help federal agencies 

by allowing work to scale with deploy-

ment demands, by supporting fee 

retention, and by providing an om-

budsman to expedite stalled applica-

tions. He said these initiatives will 

provide agencies and the industry the 

certainty they need for new projects. 

If the bill becomes law, and if 

infrastructure-related provisions 

of the bill work as intended, wire-

less site developers may find many 

new opportunities to please wire-

less carriers and their customers 

with coverage improvements. 

Don Bishop, Executive Editor 

dbshop@agImedagroup.com 
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Could it be any smarter? 

The innovative Times-Protect® Smart Paner 

revolutionizing the cellular base station entrance panel 

Lower Installed Cost - Maximum Protection 

TIMES 

ii p 

Smart Panel . 

NO external coaxial grounding kits required 

NO outside copper master ground bar (to steal..) 

NO lightning protector trapeze inside 

TRUE single point grounding by design 

TRUE lightning protection for your valuable equipment 

How do we do it? 

Vist: www.timesmicrowave.com/products/protect/downloads/smartpanel.pdf to find out! 

7 rTIMES MICROWAVE SYSTEMS An Arnphenol Company 
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Changes 
We've been waiting for some chang-

es in the wireless telecommunica-

tions industry, and they are arriving. 

The AT&T purchase of Di-

recTV, a direct broad-

cast satellite service 

provider and broad-

caster, is official. 

Although the pur-

chase probably will 

be positive for AT&T, 

its effect on the anten-

na-siting business is most likely to 

be minimal. 

A merger of T-Mobile USA and Dish 

Network would be another story. 

Should that merger move forward, it 

would be an interesting network to 

piece together. Spectrum holdings all 

over the radio-frequency chart would 

result in some large, highly different 

network deployments — antennas of 

all kinds, multiple carrier hardware 

platforms, for sure, and many new 

sites, along with replacements, up-

grades and modifications. 

The FCC is kind of ticked off at Dish 

Network. The company claimed $3.3 

billion in discounts when it bid in an 

RF spectrum auction this year, using 

two smaller companies in which it 

owns a controlling interest, Northstar 

Wireless and SNR Wireless, to place 

the bids. The FCC chairman appears 

to be blocking what are called desig-

nated entity (DE) discounts, which 

amount to bidding credits. There is 

some deep history of DE fights ending 

up in court and dragging out for en-

tirely too long. Let's hope this one gets 

deared up quickly. The wireless indus-

try and the American public could use 

the wireless network alternatives that 

the additional spectrum could provide. 

Some impressive changes in the 

small cell world: Marc Ganzi caused 

everyone's heads to swivel as Digital 

Bridge acquired ExteNet from the cur-

rent owners, and that list indudes SBA 

Communications. The transaction is 

being presented as a recapitalization 

of the company's finances, but that 

sounds like a code word for acquisition 

(if you know the difference, please con-

sider sending a letter to the editor). 

Anyone who's been watching the 

industry knows Mr. Ganzi is always do-

ing the next thing, before everyone else 

is, and dropping $1 billion into ExteNet 

is going to result in profit for Marc and, 

you can bet, for his investors. I just wish 

Digital Bridge were a public company, 

so we could benefit from Marc's insight. 

To be serious, in my mind, this is a real 

change and puts small cell, vertical-

market Wi-Fi folks into play. This comes 

on the heels of Crown Castle Interna-

tional's announcement of its acquisition 

of Sunesys for $1 billion, which Crown 

views as a small cell play, rather than a 

fiber play. It going to be interesting. 

Zayo and other fiber companies seem 

to have figured out the magic of dark 

fiber for the carriers. Verizon Commu-

nications and Verizon Wireless, although 

sometimes behaving like schizophrenic 

twins, seem to be doing nicely selling 

between themselves while installing 

quantities of dark and light fiber. I'm 

betting that the Verizon Wireless net-

work densification effort will pay off 

quickly as voice over LTE emerges. 

Regretfully, I was unable to partici-

pate in the Wells Fargo Supply Chain 

Symposium July 23 in New York, run 

by the ever-present and insightful Jen-

nifer Fritzsche, managing director in 

the equity research department at 

Wells Fargo Securities, and her great 

team from Chicago. Key points from 

her newsletters, which correlate well 

with other sources, are that Verizon 

Wireless is still aggressively working 

on densification of its network with 

traditional macrosite adds, small cells 

and DAS, and that Crown's early foot-

ing in the small cell arena continues to 

pay off as it appears to be building more 

nodes than any other company. 

As an RF engineer, I often look at 

things with the twist you would expect. 

To me, everything is an antenna prob-

lem, a propagation issue, a coverage 

gap or a throughput concern. Towers 

are merely the necessary evil that holds 

the antenna in the air at the point 

where it's needed. If everything were 

perfect, a wireless network wouldn't 

need towers — infinitely large anten-

nas could be floated in the air in any 

desired location, for free. 

Ah, but the engineer's dream is not 

grounded in reality. Nevertheless, we're 

always interested in talking with any-

one who has knowledge and interest 

in the physical world of antenna-siting 

infrastructure. If you, a coworker or 

anyone else out there would be inter-

ested in sharing industry knowledge, 

we're always looking for the best sourc-

es of information, so please be in touch. 

Rich Biby, Publisher 

rbiby@aglmediagroup.com 
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As a supplement to AGL Magazine's January Buyers Guide, a list of 

shelter, enclosure and security 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. 

American Products 

597 Evergreen Road 

Strafford, MO 65757 

417.736.2135 

Sales@amprod.us 

www.amprod.us 

Products: shelters, enclosures 

Antenna ID Products 

22 Bryan Wynd #2 

Glenmoore, PA 19343 

Tom Moyer 

610.458.8418 

antennaid@msn.com 

www.antennaid.com 

Product: signage 

Bard Manufacturing 

1914 Randolph Drive 

Bryan, OH 43506 

Paul Quigley 

419.636.1194 

bard@bardhvac.com 

www.bardhvac.com 

Product: air conditioning units 

See ad on page 57 

Charles Industries 

5600 Apollo Drive 

Rolling Meadows, [L 60008 

Dominic Imbrogno 

847.258.8392 

mktserv@charlesindustries.com 

www.charlesindustries.com 

Product: enclosures 

See ad on page 56 

Dupont BuildMg 

100 Rita Drive 

Bell City, LA 70630 

Kristopher L. Fregia 

337.309.0599 

kfregia@dupontbuilding.com 

8 ¡agi magazine 
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www.dupontbuilding.com 

Products: shelters, enclosures, per-

manent, temporary, switch racks, 

electrical equipment 

Company description: Dupont 

Building offers a wide variety of shel-

ters for different applications to in-

clude, but not limited to, switchgear/ 

VFD buildings, MCC buildings, tele-

communications buildings and ana-

lyzer buildings. Shelters can be 

offered in both a wood or a steel stud 

fiberglass building as well as a steel 

interlocking panel configuration. 

FIBREBOND* 

Fibrebond 

1300 Davenport Drive 

Minden, LA 71055 

Kevin McCann 

318.377.1030 

Kevin.mccann@fibrebond.com 

www.fibrebond.com 

Product: shelters 

Company description: Quality and 

service have earned Fibrebond a 

reputation as a trusted partner in the 

telecommunications industry. Our 

concrete shelters, professional equip-

ment installations and full range of 

field services offer benefits that 

translate into cost savings, time sav-

ings and safer working conditions. 

Hanson Pipe & Precast 
300 E. John Carpenter Freeway 

Suite 800 

Irving, l'X 75062 

Oliver Delery 

504.254.1596 

Oliver.delery@hanson.com 

www.hansonpipeandprecast.com 

Product: precast concrete foundations 

See ad on page 41 

LBA Group 

3404 E. Baywood Lane 

Greenville, NC 27834 

Mike Britner 

252.757.0279 

lbagrp@lbagroup.com 

www.lbagroup.com 

Product: EMI/RFI 

Marvair 

156 Seedling Drive 

Cordele, GA 31015 

Glenn Miller 

229.273.3636 

gmiller@airxcel.com 

www.marvair.com 

Products: air conditioners and 

controller 

Oldcastle Precast 

7921 Southpark Plaza 

Littleton, CO 80120 

Leo Atencio 

303.357.6154 

leo.atencio@oldcastle.com 

www.oldcastle.com 

Products: shelters, enclosures, 

permanent 

PEABODY 
engineering 

The Cell Site Disguise Guys"' 

No Boundaries.'" 

Peabody Engineering 

13435 Estelle St. 

Corona, CA 92879 

Mark Peabody 

888.511.6828 

sales@peabodyconcealment.com 

www.peabodyconcealment.com 

Products: shelters, enclosures 

Company description: The cell 

site disguise guys have been in 

the business of RF-friendly tele-

com concealment since 1995, 

which means we have a lot of years 

of experience to rely on. We have 

firsthand knowledge working with 

all major carriers in the USA and 

turf vendors on making premier, 

high-quality concealment systems. 

Pioneer Energy Products (Pepro) 

671 Colbert Ave. 

Oil City, PA 16301 

William Rupert 

814.676.5688 

wrupert@peprollc.com 

www.peprollc.com 

Products: shelters, enclosures, 

security, permanent, temporary, 

EMI/RFI 

Company description: Pepro (www. 

peprollc.com) is the leading manu-

facturer of shielded enclosure sys-

tems for stationary and mobile 

applications. The company has pro-

vided state-of-the-art deployable 

radio sites without loss or failure 

since the company's founding in 

1992, a reliability record attributable 

to a patented Faraday cage system to 

protect from lightning strikes, EMPs, 

EMIs and RFIs. 

SabrE Industries'« 
Building Systems by CellXion 

Sabre Building Systems by CellXion 
5031 Hazel Jones Road 

Bossier City, LA 71111 

Mike Coghlan 

800.369.6690 

buildingsinf@sabreindustries.com 
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Nationwide 

Turnkey 

Speed. Safety. Innovation. 

Black & Veatch has shaped the telecommunications 

landscape for the last 50 years. Wireless carriers rely on 

Black & Veatch to support their macro network sites or 

specific coverage solutions, including DAS and Small 

Cells. No other company can offer the depth and breadth 

of engineering, program management, site acquisition., 

construction and technical expertise of Black & Veatch. 
That's why Engineering News-Record has ranked us the 

#1 engineering company for telecommunications for the 
sixth consecutive year. 

We're building a world of difference. Together. 

BLACK &VEATCH 
Building a world of difference. 

Learn more at bv.com/telecom 

Consulting • Engineering • Construction • Operation I www.bv.com 



/ DEPARTMENTS / 

www.sabreindustries.com 

Products: shelters, enclosures, per-

manent, temporary, concealed 

Company description: Sabre 

Building Systems by CellXion de-

signs and manufactures a full line 

of prefabricated enclosures, in-

cluding concrete, metal and SIP 

fabrication. Used across several 

different industries, our buildings 

are designed for a variety of ap-

plications. We also offer system 

integration services that include 

factory installation and testing of 

all telecom equipment. 

See ad on page 43 

WE UNDERSTAND EVERY TOWER 
OWNER FACES UNIQUE RISKS. 

• 
• 
• 

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 

BUT Insurance Services 
Global Resources — Client Focused 

Hanover 
Insurance Group' 

©2012 Branch Banking and Trust Company. 

PCIA 
The Wireless Infrastructure Assoclalion 

Insurance.BBT.com 

TerraVVave 

Ventev Wireless Infrastructure 

375 W. Padonia Road 

Timonium, MD 21093 

Ginny Gullett-Tawes 

410.773.3657 

gulletttawes@ventev.com 

www.ventev.com/infra 

Product: enclosures 

VFP 

1701 Midland Road 

Salem, VA 24153 

Tim Handy 

540.977.0500 

info@vfpinc.com 

www.vfpinc.com 

Products: shelters, enclosures, per-

manent, generators, UPS battery 

backup, HVACs, build on-site systems 

WESTELL 
\Nestell Technologies 

750 N. Commons Drive 

Aurora, IL 60504 

630.898.2500 

info@westell.com 

www.westell.com 

Product: enclosures 

Company description: Westell pro-

vides a comprehensive range of outside 

plant and industrial network solutions 

to connect any outdoor buildings or 

facility. Enclosures are moving toward 

being more integrated and intelligent, 

whether in DAS, small cell, Wi-Fi, wire-

less or wireline networks. Westell offers 

solutions designed to protect and sup-

port your critical network needs. 

12 lagi magazine 
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First it was copper, and now at some cell sites, it's batteries. 

As thieves target more cell sites, the need for security increases. 

Among many alternatives are mechanatronic locks that offer 

security along with tracking options. 

By Jim Fryer 

T
he stories of thefts at tower 
sites have been stacking up 

like cases of bootleg hooch 

on a Jersey-bound truck. It's gotten 

to the point that Hollywood might 

start looking at their TV show poten-

tial: CSI - Telecom, Copper Cops, Tow-

er Squad, Guy Wires or Site Detective. 

The reality might not be as far fetched 

as you believe. 

In the past year, some local jurisdic-

tions have begun to dedicate units to 

site-related crimes, one being Baltimore 

County, Maryland, where a division of 

its police department, under the Scrap 

Metal Unit, focuses on tower proper-

ties. The BCPD slapped the cuffs on a 

perp in March for the theft of copper 

grounding plates from four sites valued 

at $5,000 to $10,000 per site. 

The Harford County, Maryland, 

Sheriff's Department has also seen 

enough to warrant its attention. Ac-

cording to one detective, preferring 

to remain nameless, "The fact that 

these properties are mostly isolated, 

rural and relatively unguarded 

makes them a good target for 

thieves. We've been seeing a trend 

in increased frequency and organiza-

tion of thefts along with property 

damage at these sites." Although 

there still is no hard body of statis-

tics regarding this market, the 

anecdotal evidence is growing along 

with the proliferation of new sites. 

Copper has been the primary tar-

get for bad guys (and gals) over the 

years as prices for the metal shot up 

from a low in 2009 to record highs 

in 2011. Prices have cooled off con-

siderably in the last few years, with 

copper losing its Metallic Flavor of 

the Month status among speculators 

and reaching a five-year low in June 

(see Figure 1). 

A scrap metal dealer in New Jer-

sey, Rockaway Recycling (which ad-

vertises "Top Prices for Your Scrap 

Copper"), posted its most recent 

prices for the metal ranging from $1 

to $2 per pound, depending on its 

configuration. Scrapregister.com 

skews it a little higher at up to $ 2.80 

per pound for high-grade copper. 

Nonetheless, prices have slumped 

so much that CNBC's "Market In-

sider" column posted a story this past 

June titled: "Can't Get Worse for Cop-

per, So Buy It." 

Industry analyst Wade Sarver, 

owner of Wade4Wireless, stills sees 

a healthy appetite for the metal. 

"Copper theft happened all the 

HGN10 - High Grade Copper (COMEX) 

• HG'1: 2.6200 0 Vol: 74209 4.8000 
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Figure 1. The price for copper reached a five-year low in June. 
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time," he said. "One of the worst 

was when someone not only stole 

all the copper at our site in Rhode 

Island, but also ripped open all the 

cooling units and ripped out the 

coils to get more copper." 

Fred Francis, owner of Xenirad 

Broadcast Engineering in Hunting-

ton, West Virginia, has had his share 

of damage because of copper fever. 

"I had one site where all the copper 

in the building was stolen, including 

the phone wire and Ethernet cable," 

he said. "The transmitter was even 

stolen — a new Nautel NX25 — as 

well as all the components in the an-

tenna tuning unit." 

Francis fought back. "The best 

thing I have found to thwart copper 

thieves is cold zinc galvanizing," he 

said. "I have had several sites where 

copper was routinely stolen until it 

was galvanized. I have had air con-

ditioner units destroyed in order to 

get 2 feet of copper tubing, and I 

have had transmitters destroyed in 

order to get a few dollars' worth of 

copper. Since then, we have a secu-

rity company monitoring the site." 

To the American Galvanizers As-

sociation, the term "cold galvaniz-

ing" is more of a marketing term 

than an actual process. Cold galva-

nizing, according to the AGA, is 

simply painting a piece of metal. 

Because the coating is zinc-rich 

Scrap Metals Rockaway Recycling Buys - Price List 
Non-Ferrous (Last Modified: June 26, 2015, 11:27 am) 

#1 Bare Bright Wire $2.25 / lb. 

#1 Copper Tubing/Flashing $2.05 /lb. 

#2 Copper Tubing/ Bus Bar $1.90 / lb. 

#3 Roofing Copper $1.80 /lb. 

Brass (Plumbing, Pipe) $1.33 /lb. 

Bronze $1.53 /lb. 

Brass Shells $1.15 / lb. 

Brass Water Meter $0.65-0.95 / lb. 

Clean Brass Radiators $1.20 /lb. 

Insulated Copper Wire (Cat 5/6) $0.70 /lb. 

Hollow Heliax Wire $0.85 /lb. 

Romex Wire $1.05 /lb. 

THHN Cable $1.25 /lb. 

Insulated Cable $1.55 /lb. 

500-750 MCM (Bare Bright Inside) $1.72 /lb. 

Insulated Steel BX $0.20 /lb. 

Aluminum/Copper Coil (Clean) $1.00 / lb. 

Aluminum/Copper Coil (Dirty) $0.90 /lb. 

Copper Yokes $0.35 / lb. 

Copper Transformers $0.13-0.23 / lb. 

Electric Motors $0.15 / lb. 

paint, it will not have the durability 

of hot-dip galvanizing in terms of 

abrasion resistance, cathodic protec-

tion and service life (or time to first 

maintenance). The AGA cautions 

that pure copper cannot be galva-

nized because there is no iron for 

the zinc to react with. Without a 

metallurgical reaction, a galvanized 

coating cannot develop. In short, it 

changes the color and masks the 

tell- tale shine, but it does not make 

the metal any less valuable. 

Routing the copper wire through 

pipes is another method of conceal-

ment, although there is some de-

bate over the conductivity of steel 

pipes. Running the wire through a 

PVC pipe filled with concrete is an-

other suggested remedy to ruin a 

crook's agenda. 

Making it tougher to fence cop-

per by working with local law 

enforcement and encouraging com-

pliance stings on local scrapyards 

and recyclers is not only a way of 

catching criminals (albeit after the 

act), but also increasing the diffi-

culty of making it profitable. Requir-

ing scrap dealers to get an ID, license 

plate number and the signature of 

their customers before they hand 

over the cash, and making it clear 

that local law enforcement monitors 

those transactions, would serve to 

alter the business plan of any theft-

based entrepreneurs. 

Statistics are still blurry on how many 

thefts are inside jobs and how many are 

break-ins. Our Baltimore County police 

source says, "It's about 50-50." 

"You can tell when it's an inside 

job," Sarver said. "Generally, they 

know what they can steal without 

setting off any alarms, whereas 

16 lag! magazine 



some criminals just take whatever 

they can grab. It is pretty obvious. 

The only ones that get caught are 

generally when the tower has a cam-

era at it. We had a site in Trenton 

where the thieves were caught on 

camera and they were recognized 

as the tower crew that was there just 

two weeks ago. They got arrested," 

he said. 

Site manager Christine Teeter, 

owner of Rooftop Wireless, said one 

of her first suggested remedies to 

site owners is to install dummy cam-

eras on a site, followed by real cam-

eras if theft problems recur. "Anyone 

can request a site visit and say 

they're from a carrier, so we try to 

accompany them," she said. 

Sarver doesn't see video surveil-

lance as the final word in site security, 

however. "The video usually catches 

them in the act, but they generally 

know how to cover up and hide from 

the video," he said. 

Mike Hayden of LBA Group has 

a blunt but practical suggestion. 

"Many tower sites have a basic se-

curity problem that makes them 

111F 1111r 
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Photes 1 and 2. Most U.S. sites are secured by a heavy chain and a pad ock. 

attractive to thieves: They are rela-

tively isolated," he said. Observed 

Hayden, philosophically: " If the 

thieves want the copper, they are 

going to get it. All you can do is 

minimize your risk." He suggests 

tower site owners and carriers take 

two actions to protect their invest-

ment: (1) Put razor wire atop the 

surrounding fence to discourage 

would-be thieves from scrambling 

over it; and (2) visit sites more fre-

quently to increase the odds of inter-

rupting thieves' planning. 

However, thieves will be thieves, 

and morally bankrupt though they 

may be, they are quick to make mar-

ket adjustments. 

"Copper prices are down, the damn 

site manager made it harder to get 

at — what else ya' got?" 

"Ah — batteries." 

A recent report from AGL Media 

Group's J. Sharpe Smith ("Move 

Over Copper; Cell Tower Batteries 

Are the Hot Item Now") detailed a 

wide range of battery thefts from 

single- site boosts of four batteries 

valued at $ 1,200 to a theft ring af-

fecting 500 sites in several states 

with battery values in the hundreds 

of thousands of dollars. One com-

pany, Acsys, has addressed the issue 

by creating a hardened cage that 

protects batteries by connecting in-

dividual monoblocs in groups of six 

or more. "That makes it too heavy 

and burdensome to lift from the 

site," said Michael Sothan, Acsys' 

vice president of business develop-

ment. "The cage is locked with our 

mechatronic lock, which uses a code 

system to require verification before 

access is granted." 

Technology is not only slow to 

come to the rescue when it comes 

to protecting a high-tech tower site, 

but also is practically medieval in 

its techniques. Most U.S. sites are 

still guarded by a heavy chain se-

cured with a padlock. An informal 

survey, by this author, of 10 tower 

sites of varying size in the Phila-

delphia area confirmed the setup. 

Only half of the sites surveyed had 

razor wire around the perimeter 

fence (see Photos 1 and 2). 

New products have come to mar-

ket in response to the spike in the 

telecom crime wave. 

Smart mechatronic keys and lock 

systems combined with a phone app 

are being introduced to the U.S. 

market by Acsys. The keys can be 

programmed to allow entry at spe-

cific times, specific sites or specific 

doors within the site. The system 

can be integrated with the ticketing 

systems used by telcos and their 

vendors to manage their operations 

and maintenance (O&M) to provide 

a complete picture of site access 

across their networks in real time. 

Although widely used in the African, 

Asian and South American markets, 

the system is new to the North 

American market. The system mon-

itors when the gate is open and 

closed, so a job that was supposed 

to take three hours and only takes 

30 minutes (and vice versa) can be 

called into question. 

According to David Meganck, 

Acsys founder and chief operating 

officer, one of the significant fea-

tures is the geolocation or geofenc-

ing solution. " This allows the 

system to be run automatically and 

only generate access codes if a user 

has reached a specific location de-

fined by latitude and longitude," 

he said. "Our customers have dealt 

with a number of cases where a 

user gained access to a site and 

then left without closing it, allow-

ing others to gain access and steal 

equipment. With the geofencing 

and code generating system (CGS), 

which has one true pairing (OTP) 

to grant an access code, the net-

work operations center (NOC) has 

real-time feedback of where the 

user is and also can control when 

the user opens and locks a site. 

Moreover, we can verify that the 
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job was completed and that the 

gate was locked through our app, 

which includes a watermarked and 

time-stamped photo feature. This 

simple tool provides an unprec-

edented level of knowledge about 

what is going on at remote sites 

in real time that was simply not 

possible before." (See Photo 3.) 

Mechatronic locks that combine 

mechanical locking systems with 

high-security electronics extend the 

operational possibilities of cylinder 

locks. They are especially useful 

where remote access is needed in 

remote locations by members of a 

group that can be defined. 

Jim Fryer owns Fryer Marketing & 

Media, a consulting firm serving the 

tower industry, and he represents Acsys, 

a company mentioned in this article. He 

is a board member of the Pennsylvania 

Wireless Association. He owns and man-

ages Site Acquisition Specialist, Linke-

dIn's largest site acq group. His email 

address is jamesmfryer@hotmail.com. 
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IAdhesive-backed Films Offer Camouflage for Small Cells -\ 

By Steve King 

L
ook around. Chances are you're 

probably surrounded by peo-

ple looking down at their 

smartphones or tablets. They're doing 

everything from working to watching 

video or playing games — or just updat-

ing their Facebook status. (Are you read-

ing this artide on a mobile device?) 

To accommodate all this band-

width, small cells will soon be pop-

ping up everywhere. Small cells fit 

just about anywhere because of their 

small size. However, they are typi-

cally placed less than 30 feet high, so 

it's harder to keep them out of sight. 

If network densification is the key 

factor in the wireless evolution, how 

can we keep small cell infrastructure 

from becoming an eyesore every-

where from St. Louis to Shanghai? 

To make small cell equipment more 

aesthetically pleasing, a smarter ap-

proach to concealment and camou-

flage is necessary. 

Because small cells come in various 

shapes, the right solution needs to 

be pliable. It also needs to be tough 

and weather resistant because small 

cells are frequently placed outdoors. 

Some mobile service providers are 

finding success by simply wrapping 

small cells with the same materials used 

to wrap cars or buses. Companies such 

as 3M make adhesive-backed films that 

are UV resistant, durable for years, and 

easy to apply. What's more, they can be 

A small cell next to a brick wall can practically disappear with printable, adhesive-backed 

films from 3M. 

printed on. So if a mobile service pro-

vider wants to place a small cell next to 

a brick wall, they can simply take a high-

definition photo of the wall and have it 

printed on the film. Experienced install-

ers can then apply the film to the cell. 

The result can be a camouflaged 

match, and sometimes it can be so effec-

tive that it may only be seen if you know 

where to look. (Everyone is more inter-

ested in his or her smartphone screens 

anyway.) With solutions such as printable 

films, hiding in plain sight may be the 

solution mobile carriers need for aes-

thetically pleasing network densification. 

Steve King is an applications engineer with 

the 3M Communications Marlcets Division. 

Wireless components can hide in plain 

sight with the same materials used to 

wrap cars and buses. 
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1 Demystifying Fire Codes for In-building Public 
Safety Communications 

If the wireless industry does not get involved, codes, standards 

and ordinances are going to get modified and updated without 

your input. 

By Alan Perdue 

I
t never ceases to amaze me 
how much confusion, ambi-

guity and uncertainty sur-

round our fire codes for in-building 

public safety communications. 

Most of my colleagues in public 

safety are fully aware of the com-

munications bottleneck they face 

when an incident calls for them to 

enter large buildings of various con-

struction types. But many of them 

are unaware that there's a solution 

for that problem. 

That knowledge gap is under-

standable though, especially con-

sidering how relatively new these 

codes are. Fire alarms and sprinkler 

systems have been around since the 

late 1800s, and the codes for those 

systems were some of the first fire 

codes adopted in this country. 

The International Code Council 

(ICC) introduced in-building re-

quirements for public safety com-

munications into the International 

Fire Code (IFC) in 2009. And even 

then, it only showed up in the ap-

pendix, which meant it was a 

recommendation available for 

adoption — not necessarily a re-

quirement in the technical provi-

sions of the code. Upon further 

modification, that language got 

moved to the technical provision 

of chapter five of the IFC in 2012. 

National Fire Protection Associa-

tion (NFPA) requirements also fol-

lowed similar timelines. 

It's no wonder so much mystery 

surrounds these codes such as when 

and where they apply, how they are 

enforced and how often they 

change. So let me start at the begin-

ning and explain how public safety 

officials, first responders, building 

owners and the communications 

industry can work together to solve 

this problem and enable wireless 

communication indoors for public 

safety and the public at large. 

First, I'd like to set some baseline 

definitions for codes, standards 

and ordinances. These terms are 

not the same; although they are 

often used interchangeably, they 

work together to accomplish our 

common goal of reliable indoor 

communications. Basically, codes 

are what you have to do, standards 

tell you how to accomplish that, 

and an ordinance provides the legal 

path for getting those functions 

into place (see Figure 1). 

ICC and NF PA publish model 

codes and standards for in-building 

wireless communications. They're 

the glue that holds everything to-

gether, but there are differences 

between what is published by the 

ICC and the NFPA, so it's important 

to be aware of what's adopted via 

ordinance in each respective juris-

diction. Public agencies can also 

combine requirements from these 

codes and standards to create their 

own code, so it's imperative that 

stakeholders understand what is 

required in each jurisdiction. 

22 lag! magazine 



What's the Difference? 

Codesr, 
A set of laws or regulations 

available for adoption. 

Standards: 
A level of quality achievement that is 
considered acceptable or desirable. 

Ordinances: 
A law set forth by a governmental authority 

(i.e.,City Council, County Commission). 

Figure 1. Basically, codes are what you 
have to do, standarcs tell you how 

to accomplish that, and an ordinance 
provides the legal path for getting 
those functions into place 

Need and Opportunity 

It is apparent that there exists a 

need and opportunity to both 

streamline and simplify this process 

for all stakeholders. Our goal at the 

Safer Buildings Coalition is to iden-

tify what is really needed in the in-

building arena and determine how 

to get those standards into all the 

model documents for jurisdictions 

to adopt via ordinance. This will 

deliver more consistency for every-

one involved — code adoption to 

integrator, manufacturer, public 

safety, fire, emergency medical per-

sonnel and law enforcement — and 

responding to an incident. 

These model codes from the ICC 

and NFPA are typically updated on 

a three-year cycle, and the frequen-

cy of change for local codes can vary 

depending on the political climate 

of the community, although they 

rarely go longer than six years be-

fore modifications are adopted. The 

person or entity most often respon-

sible for enforcing these codes is 

referred to as the authority having 

jurisdiction (AHJ). Some cities may 

empower their fire code official to 

enforce these codes while other 

communities might delegate the 

responsibility to the building offi-

cial (see Figure 2). 

Jurisdictions 

Many of the jurisdictions that we 

encounter have adopted or are in 

the process of adopting the 2009 

or 2012 edition of the IFC or NFPA 

1 as their base code. So it's quite 

common for a jurisdiction to be one 

to three years behind the current 

model codes. For example, the 2015 

edition of the IFC is available for 

adoption now, but it takes time for 

the model code to get promulgated 

and then it must work through the 

local or state adoption process. 

There's usually a lag in the process 

from codification to local adoption. 

One of the critical components 

of the code development process 

is that nothing proprietary can 

be required, and that should help 

alleviate any concern original 

equipment manufacturers (OEMs) 

might have about competitive 

threats in this space. Codes must 

be performance-based and gener-

ic enough to allow any wireless 

equipment manufacturer or solu-

tion provider to be in compliance. 

It's critical that we identify per-

formance-based codes that accom-

plish our goal, because prescriptive 

codes mired down in specific com-

ponents of the system can become 

outdated in the blink of an eye. We 

need to support rules that are fair, 

repeatable and realistic for every 

stakeholder so long as they meet 

the needs of both the public and 

public safety responders. It's pre-

cisely because we don't always 

know what's coming next from the 

technology world that our systems 

need to be plug and play, not rip 

and replace. 

Ultimately, it's about what pub-

lic safety needs, not what we want. 

Just because we can get a require-

ment into the model code doesn't 

mean we should. If these rules are 

too stringent for local adoption, we 

fail to solve the problem. We have 

to be realistic because, even though 

we'd love to have the Cadillac sys-

tem, we understand we can get by 

with less 99 percent of the time. 

Success manifests in a balance that 

supports the needs of everyone 

without diminishing the impor-

tance of our objective. 

Coalition Mission 

Our mission at the Safer Buildings 

Coalition is threefold. We want the 

public to be able to call 911 in the 

event of an emergency. We want 

facility managers and public safety 
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officials to be able to distribute 

emergency notifications such as 

text messages to individuals inside 

a building or campus during an in-

cident. And we want to enable com-

munications among public safety 

officials and emergency responders 

during an event. 

Unfortunately, this vision is not 

yet a universal reality. For example, 

many universities have an active-

shooter plan that involves notify-

ing the occupants of their campus, 

their students, teachers and visi-

tors via text message. The problem 

is, if you or I or our children are in 

a building that doesn't have cover-

age inside, that plan will fail be-

cause we're not going to get notified 

during an event. 

Simply put, the public must be 

able to call for help and receive 

updates and information about an 

event, and public safety officials 

must be able to talk to one anoth-

er without disruption. In order to 

achieve that, we've set out some 

primary goals at the Safer Build-

ings Coalition: bring all stakehold-

ers together during the code 

development process to help fa-

cilitate the changes and improve-

ments that are necessary; drive 

awareness among the public and 

public safety community through 

education; and ensure greater 

quality assurance of our perfor-

mance goals during the integration 

and installation process. 

If building owners are going to 

take on this responsibility and the 

costs associated with that, they 

need to have more confidence that 

the people they're hiring are doing 

things correctly. Building owners 

Example Code Process 

Change Deadline: 
First working day 

of January 

Codes updated on 
a three-year cycle 

Public Comment 
Hearings: 

Final Action in 
October-November 

Committee Action 
Hearings: 

Code Development 
in April-May 

Figure 2. Model codes from the ICC and NFPA are typically updated on a three-
year cycle, and the frequency of change for local codes can vary depending on the 
political climate of the community, although they rarely go longer than six years 

before modifications are adopted. 

can't afford not to have wireless 

coverage in their buildings. The 

public's expectation of always-on 

connectivity has never been stron-

ger, and it's imperative that people 

be able to communicate regardless 

of where they are. 

80 Percent of Traffic 

For the majority of people, 80 per-

cent of cellular traffic occurs in-

doors, and when most people are 

faced with an emergency today, 

they reach for their mobile device 

(not a landline) to call 911. When 

first responders arrive to deal 

with that situation, they need to 

be able to communicate as well. 

Any communications breakdown 

or disruption during an emergen-

cy can have significant adverse 

effects on the outcome. Our job 

is to educate and convince all 

stakeholders, including building 

owners, of the value-added ben-

efit of supplying in-building com-

munications to their clients, 

tenants and other occupants, par-

ticularly during a time of need. 

I'm confident that things are 

moving in the right direction and 

believe our best chance to accom-

plish our collective goals will come 

from all of us working together. If 

we don't get all the stakeholders 

involved and invested in the pro-

cess, the results are going to be all 

over the place, which will show up 
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as in-building projects with extra 

unnecessary costs caused by having 

to re-do installations, adding over-

looked requirements or the AHJs 

denying a certificate of occupancy. 

Code Development 

If the wireless industry does not 

get involved, these codes, stan-

dards and ordinances are going to 

get modified and updated without 

your input. Can you live with the 

results of that? In-building com-

munications code development is 

going to occur with public safety 

at the table, the question for the 

wireless industry is: Do you want 

to help shape the rules of engage-

ment that you will be required to 

comply with? I encourage everyone 

in the industry to support the 

work of the Safer Buildings Coali-

tion to ensure that your ideas are 

considered and heard. 

I grew up on a farm on a dirt 

road, and I learned very early on 

as a youngster going down that 

dirt road that you have two choic-

es. You can either make the dust 

or eat the dust. It's about being 

out front, engaged and charting 

your own course. 

All of us at the Safer Buildings 

Coalition are committed to making 

our codes and standards as stream-

lined as possible to accomplish our 

broader goal. Regardless of the role 

you play or the interests you bring 

to the table, we believe you should 

be aware of the in-building commu-

nications requirements today and 

going forward. The collective experi-

ences we gain are also being used to 

refine and improve these codes 

through various code-development 

processes. Join us and make sure 

your voices are heard. 

Alan Perdue, a credentialed chief fire 

officer and fire marshal with 34 years 

in the fire service, is executive director 

of the Safer Buildings Coalition, a not-

for-profit industry organization that 

seeks to make buildings safer through 

wireless technology. He serves in lead-

ership roles within the Internation-

al Association of Fire Chiefs and 

other groups. His email address is 

alan.perdue@saferbuildings.org. 
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1 Microwave Radio for Wireless Public Safety Networks 
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Ultrahigh-capacity packet microwave radio offers advantages for public 

safety wireless networks that are called upon to evolve their broadband 

data capabilities to the level of current 4G LTE networks and beyond. 

By Bernard Prick 

ireless public safety 

networks are in a flux, 

driven by emerging 

user requirements and expectations, 

such as bidirectional video stream-

ing and real-time uploading and 

downloading of high-resolution pic-

tures. These new, high-data-rate 

requirements are beyond the capa-

bilities of the legacy — mostly time-

division, multiple-access-based 

— data backhaul architectures that 

support the majority of today's wire-

less public safety networks. 

At the same time, traditional 

values of public safety networks 

must be upheld. If remote and 

sparsely populated areas are to 

gain service, then service latency 

has to remain low and service avail-

ability needs to be high. In addi-

tion, the networks have to be both 

resilient against attacks or natural 

disasters and meet the highest 

standards in terms of network in-

tegrity and data confidentiality. 

The following information ex-

plains why the third generation of 

rugged, all-outdoor, ultrahigh-capac-

ity packet microwave radios can be 

the ideal backhaul engine for wireless 

public safety networks. 

Public Safety Networks 

Microwave radio technology has 

found its way into public safety 

networks, providing data backhaul 

services for wireless applications 

such as TETRA, which is Terrestrial 

Trunked Radio, a professional mo-

bile radio and two-way transceiver 

specification designed with govern-

ment agencies and emergency ser-

vices in mind. 

Rapid deployment capability and 

an acceptable total cost of owner-

ship are clearly important attri-

butes for any backhaul technology 

supporting a wireless public safety 

network. But more is needed, 

Important Attributes for Microwave Radio Backhaul 

• Rapic, deployment capability 

• Acceptable total cost of ownership 

• High service availability on the order of 99.995 to 99.999 percent 

• Low rink latency: 0.1 milliseconds to 1 millisecond per link 

• High link bandwidth: up to 200 megabits per second per wireless 

base station site 

• Support for frequency and phase synchronization in cases where 

a time-division duplex or 4.5 G-based technology is used for the 

radio access 

• Network resilience, no single point of failure in any vital part of 

the network 

• A high degree of network integrity and data confidentiality 
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especially for next-generation 

broadband wireless public 

safety networks. Additional 

important requirements that are 

desired by microwave radio back-

haul include high service availabil-

ity on the order of 99.995 to 99.999 

percent, low link latency of 0.1 mil-

liseconds to 1 millisecond per link 

and a high link bandwidth up to 

200 megabits per second per wire-

less base station site. Other impor-

tant requirements are support for 

frequency and phase synchroniza-

tion in cases where a time-division 

duplex (TDD) or 4.5 G-based tech-

nology is used for the radio access, 

network resilience such that there 

is no single point of failure in any 

vital part of the network, and there 

is a high degree of network integ-

rity and data confidentiality. 

Wireless Networks in Flux 

Public safety teams have been 

equipped with digital photo and 

video cameras and portable or vehi-

cle-based data terminals for remote 

database access and for command 

and control purposes. There is a la-

tent need for public safety applica-

tions to support live high-definition 

video streaming and instantaneous 

uploading of photos and film. Unfor-

tunately, wireless access and backhaul 

technologies deployed in most of 

today's wireless public safety net-

works are still based upon time-divi-

sion multiplexing (TDM) technologies 

developed more than 15 years ago, 

and are therefore incapable of provid-

ing a veritable broadband service. 

Examples of TDM technologies in 

use are plesiochronous digital hier-

archy (PDH) and synchronous digital 

hierarchy (SDH)/synchronous optical 

networking (SONET). 

In some markets, this discrepancy 

between user needs and network ca-

pabilities is being addressed by a hy-

brid network model. The key voice 

service and narrowband messaging 

services are kept on the private, de-

pendable and full-coverage wireless 

public safety network. Meanwhile, 

broadband data capability is provid-

ed by third-party public land mobile 

broadband networks. 

Although this hybrid solution 

may appeal to the instincts of the 

procurement community, it has 

serious shortcomings and can 

therefore only be regarded as a 

mediocre stopgap solution. The 

main reason is that public wireless 

networks have not been engineered 

— mostly because of competitive 

cost pressures — to be as resilient 

and secure as dedicated, public-

safety wireless networks. 

Examples of weaknesses of public 

broadband networks that render 

them to be a suboptimal choice for 

public safety applications include a 

lack of battery backup systems or the 

use of a short-term battery backup, 

the existence of single points of fail-

ure almost everywhere in the access 

part of the network, and the use of 

frequency bands that are generally 

higher than the bands used by wire-

less public safety networks and there-

fore provide less in-building coverage. 

Sites used by public broadband wire-

less networks are more readily acces-

sible and therefore are more easily 

compromised or sabotaged than the 

secure sites purpose-built for a pub-

lic wireless safety network. 

In case of calamities, public broad-

band networks — ironically espe-

cially those parts located in the 

disaster area — will tend to overload 

or will be forced offline because of a 

power outage or structural damage 

to sites or the backhaul network. 

Avoiding this problem has histori-

cally been one of the key rationales 

behind pouring significant amounts 

of money into dedicated, purpose-

built wireless public safety networks. 

Public broadband networks use a 

mix of owned infrastructure and 

leased infrastructure for data back-

hauling. Data security and confiden-

tiality are therefore not warranted. 

And the public broadband network 

is more exposed to the Internet and 

therefore is more prone to malicious 

intrusion and attack than a largely 

stand-alone public safety network. 

There's a genuine need to evolve 

the broadband data capabilities of 

public wireless safety networks to the 

level of current 4G LTE networks and 

beyond. In order to support such an 

evolution, microwave backhaul has 

to evolve too. 

The Ideal Backhaul Engine 

The third generation of rugged, all-

outdoor, ultrahigh-capacity packet 

microwave radio is the ideal backhaul 

engine for next-generation broad-

band wireless public safety networks. 

First, all payload generated by a 

broadband wireless network is by 

default packet-based. There's no 

need for circuit emulation or deploy-

ment of hybrid systems. High-ca-

pacity Gigabit Ethernet (GE) or even 

10 Gigabit Ethernet (10GE) inter-

faces substitute a large number of 

narrowband, legacy PDH and SDH/ 

SONET interfaces. 
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Traffic Type Throughput wio BAC Throughput w/BAC 

Web traffic 
(Top 100 sites, 

HTTP and HTTPS) 
242.5 Mbps 622.6 Mbps 

XLS and email traffic mix 242.5 Mbps 606 Mbps 

MP4 video traffic 242.5 Mbps 355 Mbps 

Mixed traffic (Web, video 
and ftp) 242.5 Mbps 505 Mbps 

Second, no shelters at all are need-

ed for backhaul equipment. Third-

generation packet microwave radios 

are rugged, all-outdoor systems with 

four GE interfaces, plus a potent mul-

tigigabit Ethernet switch (14+ Gbps) 

in a single, integrated system. It dis-

poses of traditional split-mount sys-

tem indoor units and cell-site routers, 

freeing up space and budgets. 

Third, they provide high baseline 

spectral efficiency, in the order of 8 

bps/Hz using 2048 QAM or 4096 

QAM modulation. Spectral efficiency 

can be doubled to 16 bps/Hz by de-

ploying 2x2 line-of-sight (LoS) MIMO 

(multiple-input, multiple-output) 

communications or 2+0 cross-polar-

ization interference cancellation 

(XPIC). MIMO communication is a 

radio frequency scheme where mul-

tiple transmitters and receivers (with 

a minimum of two) are used at each 

end of a link to increase the link spec-

tral efficiency of a single (polariza-

tion) radio channel by up to 100 

percent, or to increase link budget by 

up to 9 dB (in a 2x2 MIMO case). 

XPIC is a radio frequency interference 

cancellation scheme enabling the use 

of a single radio channel in two 

spatially orthogonal polarizations 

in order to double link throughput 

and, in a way, spectral efficiency. 

Beyond that, there's the possibil-

ity of boosting spectral efficiency 

to > 32 bps/Hz by deploying wire-

speed bulk data compression. Spec-

tral efficiency reduces operational 

expenditure by paring down chan-

nel size and spectrum lease cost or 

provides for additional traffic ca-

pability. Table 1 shows an example 

of increased throughput in a 

28-megahertz-wide channel that 

results from bulk compression. 

Ultrahigh-capacity packet micro-

wave radios support a large channel 

size. It helps to use large channels 

where high throughputs are required 

for trunking purposes. Third-gener-

ation all-outdoor packet microwave 

radios support 100 (ANSI) and 112 

(ETSI) megahertz-wide channels. In 

case even more capacity is required, 

multicarrier microwave radio vari-

ants are available as a cost-effective 

alternative to discrete 2+0 and 4x4 

MIMO configurations. 

Topological redundancy: Full 

support for equipment and topo-

logical redundancy leads to link 

availability in excess of 99.999 per-

cent and to network resiliency on 

the macro level. Equipment redun-

dancy means that every link can be 

configured with no single point of 

equipment failure. Topological re-

dundancy is implemented by build-

ing a network topology that can 

maintain connectivity between key 

network points A and B through 

different physical data paths. If one 

path is cut, one or more alternative 

paths exist. Third-generation all-

outdoor microwave radio equipment 

supports this through the imple-

mentation of redundancy protocols 

like Rapid Spanning Tree Protocol 

(RSTP) and Multiple Spanning 

against multiple simultaneous fail-

ures yet relatively slowly — (200 to 

2,000 milliseconds) or G.8031 (Eth-

ernet Linear Protection) and G.8032 

(Ethernet Ring Protection) — while 

protecting against a single failure 

yet very fast (< 50 milliseconds). 

Figure 1 shows a network topology 

that mitigates the risk of the failure 

of a single link or site. 

Low latency: Microwave radio 

links featuring high spectral efficien-

cy and capacity provide for lower link 
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( 
Meshed sub - 

network consisting 

of N=5 sites and M 

6 links  

Mesh can be considered 

consisting of 2 or 3 

different rings 

• 
Figure 1. The network inside the green dotted box can be protected topologically, A single link failure will not affect any site; 
a single site failure won't affect any other site. 

latency than less-efficient, slower 

links. Third-generation all-outdoor 

packet microwave systems can have 

latencies as low as 0.1 milliseconds. 

Mobile broadband system-inherent 

latency is on the order of 10 to 15 

milliseconds one way, end to end, and 

the contribution of third-generation 

microwave systems to the overall la-

tency is limited. Full system perfor-

mance is warranted when using such 

microwave links for backhaul. 

Comprehensive synchroniza-

tion support: Third-generation all-

outdoor packet microwave systems 

support frequency synchronization 

though Synchronous Ethernet and 

frequency and phase synchroniza-

tion. This is achieved by treating 

IEEE1588v2 synchronization pack-

ets with the highest priority in their 

queueing system and minimizing 

jitter by means of packet cut-through 

for highest-priority packets. In 

addition, phase synchronization ac-

curacy is improved by means of a 

Transparent Clock, an algorithm 

compensating for microwave link-

induced jitter and latency. Phase 

synchronization is required for syn-

chronizing TDD-based wireless ac-

cess technologies and for advanced 

4.5G features requiring phase lock 

of the wireless air interface across 

the entire network. 

Strong support of network in-

tegrity and data confidentiality: 

Third-generation all- outdoor 

packet microwave systems support 

SNMPv3 for full encryption of the 

management plane for the microwave 

system. They also support centralized 

remote access dial-in user service (RA-

DIUS) and terminal access controller 

access-control system plus (TACACS+) 

user authentication. On top of this, 

all of the payload transiting the air 

interface can be AES256 encrypted. 

Conclusion 

Wireless public safety networks are 

evolving toward supporting mobile 

broadband services, while maintain-

ing the high service availability and 

data security standards of today's 

voice-centric networks. 

Third-generation rugged, all-out-

door, ultrahigh-capacity packet mi-

crowave radio is ideally suited as the 

main backhaul engine for a broadband 

wireless public safety network because 

of its modest total cost of ownership 

and excellent technical attributes tai-

lored toward supporting 4G and 4.5G 

wireless access networks. 

An electrical engineer with studies in 

applied physics, Bernard Prkic is a prod-

uct line manager at Dragon Wave. He 

previously worked in sales, product 

management, strategy and sales sup-

port roles with Nokia Siemens Net-

works, Nokia Networks and Siemens. 
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1Building on the FCC's Wireless Enhanced 911 Ruling to Save 

Even More Lives 

Improving antenna position data capture is one of the solutions to 

improving E911 network location-based determinations. 

By John Vetter 
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T
he Federal Communica-
tions Commission's recent 

unanimous ruling in favor 

of increased horizontal-axis location 

accuracy requirements for wireless 

Enhanced 911 (E911) systems is a 

great first step toward improving 

emergency response times. The 

agency should also be praised for 

providing guidance to develop 

and implement vertical-axis 

solutions and requirements. 

These actions will protect our 

citizens better, allowing first 

responders to react quicker and 

more efficiently to mobile 

phone calls, which is extreme-

ly important given that 75 per-

cent of these emergency calls 

are made using wireless de-

vices. Although the ruling is 

significant, further measures are 

needed to operate even more effi-

ciently and save additional lives. 

FCC rules for E911 require that 

confidence and uncertainty data be 

provided to the public safety answer-

ing points (PSAPs). Commercial 

Mobile Radio Service (CMRS) provid-

ers or wireless carriers must file their 

conformance verification procedures 

with the FCC, and the agency recom-

mends periodic conformance testing. 

Location solutions are split into 

two classes. Network location, which 

relies entirely on CMRS provider in-

frastructure to determine location, 

" Recorded location errors of 

30 to SO meters are common 
for tower antennas. Target 
location errors tend to be 

approximately twice the tower 
antenna location error. II 

can include received signal strength 

i indication (RSSI), observed time dif-

ference of arrival (downlink OT-

DOA), angle of arrival (AoA), 

multipath fingerprinting and com-

binations of these techniques. Hand-

set location is dependent upon 

location information provided by, or 

cooperative analysis with, the user 

device. It can include techniques 

based on Global Positioning System 

(GPS) coordinates, Assisted Global 

Positioning System (A-GPS), en-

hanced observed time difference (E-

OTD), enhanced forward link 

triangulation (E-FLT, CDMA-only) 

or a combination of them. 

Although market penetra-

tion of smartphones increases 

handset location use, the con-

tinued presence of older GSM 

and CDMA devices requires 

that network location tech-

niques be available. It is esti-

mated that 75 percent of the 

mobile phones in the United 

States still use legacy technolo-

gies (as of Q2 2014), which do 

not offer GPS, Wi-Fi, or Bluetooth. 

Additionally, smartphones with 

handset location capability cannot 

provide location data if a GPS lock 

cannot be obtained because of signal 

blocking and signal scattering situ-

ations, both of which are quite 

• 
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SITE NAME 

COBBS HILL 

HEIGHT 

150 FEET 

TOWER TYPE 

SELF-SUPPORTING LATTICE 

USERS 

FBI 

NEW YORK STATE POLICE 

MONROE COUNTY FIRE 

AND EMERGENCY 

MEDICAL SERVICES 

MONROE COUNTY 

SHERIFF'S DEPT. 

COUNTYWIDE DIGITAL 

PAGING SYSTEM 

ROCHESTER FIRE DEPT. 

ROCHESTER POLICE DEPT. 

IRONDEQUOIT POLICE DEPT. 

WEBSTER POLICE DEPT. 

GREECE POLICE DEPT. 

BRIGHTON POLICE DEPT. 

OWNER 

MONROE COUNTY, NEW YORK 

YEAR CONSTRUCTED 

1952 

LOCATION 

ROCHESTER, NEW YORK 

Photography by Don Bishop 
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possible in dense urban areas. 

All of this means network location 

is still often needed to service E911 

calls. The problem is that network 

location techniques rely on accurate 

placement and alignment of provid-

er infrastructure, and that, unfortu-

nately, is not always the case. 

Recorded location errors of 30 to 

50 meters are common for tower an-

tennas. Target location errors tend 

to be approximately twice the tower 

antenna location error. When the 

emergency call is made by someone 

capable of interacting with first re-

sponders, an error of up to 100 me-

ters may result in an 

extended time-to-contact. 

If the call is made from a 

person unable to respond 

(e.g., a caller who loses con-

sciousness after dialing 

911), 100-meter inaccuracy 

may be significant. 

Improper tower antenna 

placement results in unfa-

vorable hyperbolic geome-

tries, especially in sparse 

suburban or rural areas 

where tower antennas are distant 

and located along similar azimuths 

as observed from the handset. A lo-

cation error of 15 to 30 meters could 

result in a handset location error of 

more than 500 meters. A hiker who 

falls into a ravine or someone in a 

car driven down an embankment 

who makes an emergency call may 

not be easily found, resulting in ad-

ditional first responders and longer 

response time. 

Because OTDOA is limited, E911 

deployment may require addition-

al techniques, such as AoA. When 

used with OTDOA, AoA can reduce 

aglmediagroup.com 

uncertainty and decrease response 

time to contact. AoA + OTDOA sys-

tems require installing specialized 

antenna arrays. Commonly referred 

to as triangulation, stand-alone AoA 

requires at least three tower anten-

na sites, and AoA + OTDOA requires 

at least two tower antenna sites and 

works best with three or more. 

Target location inaccuracy caused 

by incorrect tower antenna location 

data for OTDOA systems, inaccurate 

azimuthal alignment for AoA sys-

tems or both have consequences 

beyond failing to meet FCC E911 

mandates. A Columbia University 

Target location inaccuracy 

caused by incorrect tower 

antenna location data for 

OTDOA systems, inaccurate 

azimuthal alignment for 

AoA systems or both have 

consequences beyond failing to 

meet FCC E911 mandates. y y 

study found that, on average, a one-

minute reduction in emergency 

medical service (EMS) response time 

equals a 17 percent decrease in the 

likelihood of 90-day mortality, the 

medical standard for measuring ef-

fectiveness of treatment or interven-

tion. Approximately 25 million 

people call for an ambulance each 

year. Using rough but reasonable as-

sumptions, it can be estimated that 

improved location accuracy that re-

duces EMS response time by one 

minute can save over 10,000 lives 

annually and have a societal benefit 

of more than $92 billion. 

Using proper alignment tools that 

can measure and record latitude and 

longitude to within 30 centimeters 

can improve response time and save 

more lives. When used to align the 

azimuth of a sectored cellular an-

tenna, ±0.3 degrees RMS can be pro-

vided. The appropriate tools can 

ensure proper azimuth alignment 

and record more accurate antenna 

location data for PSAP and RF data-

bases. Benefits include fewer peri-

odic adjustments and less likelihood 

of costly and time-consuming system 

troubleshooting and retesting. 

Providing PSAPs with a highly ac 

curate database of tower 

antenna locations is critical 

to meeting FCC E911man-

dates. Accurate azimuthal 

alignment of antennas is 

also essential for system 

performance. Improving 

antenna position data cap-

ture is one of the solutions 

to improving E911 net-

work-location-based deter-

minations. Achieving these 

success metrics will create 

a system that better serves an in-

creasingly mobile community with 

accuracy and lowered public safety 

response times. 

John Vetter is vice president of business 

development at Sunsight Instruments. 

He has more than 20 years of experience 

in RE engineering wireless network de-

sign, deployment and post network 

performance and optimization. See also 

"E911 Location Accuracy" by David 

Witkowski, president of the Wireless 

Communications Alliance, available at 

http://sunsight.com/index.php/e911-

white-paper-request/view/form. 
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YEAR 
CLIMBER  

By Tim Rohn 

't Rohn Products designs our structures with safety in mind. We think about 

placement of the climbing facility in relation to where the antennas will be 

mounted, how the safety device will attach, and multiple other factors. 

0 % We offer safety devices with towers and poles we manufacture, we have 

tested our structures to ensure we meet the 5,000-pound anchor point 

requirement, and we offer safety material that can be used when 

0 t climbing the structure is required. 

We cannot require customers to purchase safety climb systems, install VA I a climbing ladder or use the equipment that is provided in a proper 
manner. Even though safety equipment has been made available, it is 

not always purchased or used. We feel this is an important issue that 

is also being addressed by the National Association of Tower Erectors 

and the Telecommunications Industry Association. Rohn takes pride r411 in the communication tower industry, which can be seen by our 
involvement in NATE and TIA. Being involved helps Rohn be aware 

of important issues in the industry and become part of the solution. 

Rohn is willing to assist in any effort to improve climber safety. 

Specific comments to the OSHA request for information have been 

I coordinated with a forthcoming response from TIA. 

Tim Rohn is sales manager of Rohn Products. His words come from the 

comment he filed in the OSHA request for information about tower 

worker safety. 
.......÷ 



The crew had been on-site nearly two weeks without incident, 

dismantling a 240-foot self-supporting tower. On June 6, 2005, 

Tobe D. Wheale climbed a gin pole, which in its movement came 

to an abrupt stop, throwing him from the tower. 

By Dr. Bridgette Hester 

he first installment of "The 

OSHA Files" appeared in 

the April issue. The follow-

ing information explores what hap-

pened to Tobe D. Wheale in the 

summer of 2005 that led to his 

death from a fall from a telecom-

munications tower. If there is one 

question I am asked repeatedly, it 

is: "What really happened on that 

fatality? All we know is what the 

media said." This series responds 

to that question. 

My intentions are for these install-

ments to be informative and to pro-

vide details about what exactly 

transpired in fatality cases. I hope 

they will encourage crews and com-

panies to review how they operate 

and ask questions about what they 

can do to make their workplace safer. 

Much of the information comes 

from the file OSHA sent me in re-

sponse to a Freedom of Informa-

tion Act request. OSHA redacted 

some of the file contents. Other 

information (such as surviving 

family) was obtained with a search 

I conducted. The following are my 

words unless indicated by the cita-

tion (OSHA, 2005). 

Summary of Events 

According to the OSHA report, the 

company had been on site for approx-

imately two weeks. The purpose of the 

work on the site was to dismantle a 

240-foot self-supporting microwave 

tower at Lincoln Center that was not 

being used. There was a typical crew of 

four or five technicians on site to dis-

mantle the tower. According to the 

report, "Three employees typically 

climbed the tower and unbolted the 

various legs, K sections and other com-

ponents. The parts were then lowered 

to the ground by way of a gin pole that 

was jumped down as the work pro-

gressed. The other crew members 

worked on the ground running the 

hoist, processing materials and per-

forming other support activities." 

As would be expected, all the em-

ployees "should be using 100% fall 

protection by way of a harness, lan-

yards, positioning lanyards, rope grabs 

and small slings." (OSHA, 2005) 

The Incident 

OSHA performed a comprehensive in-

vestigation of Wheale's death. According 

to this report (OSHA, 2005), the crew 

had been on this project approximately 

two weeks without any prior incident. 

"The OSHA investigation found 

that at the time of the accident, em-

ployee Tobe Wheale was not pro-

tected from falling from the tower. 

The employee was ascending the gin 

pole in order to rig a K section for 

removal. As he climbed the gin pole, 

approximately 130 feet above the 

ground, the gin pole moved from its 

position and slid along the south face 

of the tower. The pole came to an 

abrupt stop when the overhaul ball 

of the load line contacted the rooster 

head. Mr. Wheale was thrown from 
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IPertinent Information: 
Inspection Number: 

Date of Incident: 

Location: 

Gender: 

Age: 

Family: 

Cause of Death: 

Toxicology: 

Training: 

Time on Job: 

Free Climbing Reported? 

Company Years in Business: 

Total Number Employees: 

Reported to OSHA: 

Others Injured: 

Height of Tower: 

Height at Fall: 

Tower: 

Tower Condition: 

Operation: 

Case Closed: 

308567205 

June 6, 2005, 11:02 a.m. 

Lincoln, Illinois 

Male 

43 

The author was unable to find information on whether Wheale had 

children, but was able to locate one possible relative. Wheale served 

in the U.S. Army from 1979 to 1981 and achieved the rank of corporal. 

"Fall/Other" (OSHA, 2005) 

Negative 

Yes 

Not noted in file 

No 

Established in 2000 (according to website) 

Redacted from OSHA report 

June 6, 2005 

N/A 

240 feet 

Approximately 120 feet 

Self-supporting, being dismantled 

According to narrative, there were no deficiencies noted 

"Employees were dismantling communication tower" (OSHA, 2005) 

Aug. 2, 2005 

Citation: 

29 CFR 1926.105(a) - Serious - "Safety nets were not provided when workplaces were more than 25 feet above 

the ground or water surface, or other surface(s) where the use of ladders, scaffolds, catch platforms, temporary 

floors, safety lines, or safety belts was impractical. 

On or about June 6, 2005, an employee performing demolition operations on a communication tower was 

climbing a gin pole, approximately 130 feet above the ground, and the appropriate fall protection was not 

utilized." Proposed Penalty: $ 1,500 

TOTAL FINES PROPOSED: $1,500 

TOTAL FINES PAID: $750 

LThe citation was reclassified as "other" and reduced to $ 750 as a result of an informal settlement hearing. 
/ 
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the tower as a result of the abrupt 

stop." (OSHA, 2005) 

Investigator Comments 

According to the investigator's con-

clusions, Wheale "was not protected 

from failing from the tower. Tobe had 

been wearing a full body harness, one 

six-foot shock-absorbing lanyard 

with a pelican hook (the shock ab-

sorber was not deployed), a tool belt 

and a positioning lanyard. The em-

ployee was not equipped with a rope 

grab, nor was a rope grab on the 

safety rope" (OSHA, 2005). 

Additionally, the investigator re-

ported that Wheale had been climb-

ing "approximately 15 feet above the 

connection point of the safety rope 

on the gin pole" and only had "one 

pelican hook and no rope or rope grab 

[and] was unable to utilize fall protec-

tion during the rigging operation." 

Furthermore, Wheale had "re-

ceived training from the company, 

and supervision was at the site for 

the duration of the shift. The fore-

man for the crew was running the 

hoist truck and was in plain view of 

the employee as he performed his 

duties. No visual obstacles were 

present, and the foreman was in a 

position to observe the climbing 

practices of the employee." (OSHA, 

2005) "The CSHO viewed employees 

on the tower utilizing 100% fall pro-

tection during the return visit, and 

the hazard was considered corrected 

during inspection ."(OSHA, 2005) 

Author's Commentary 

Given what is stated in the investiga-

tion file, one can reasonably conclude 

that because Wheale did not have 

two shock-absorbing lanyards, nor 

was he protected by a safety line and 

rope grab, he therefore was not prop-

erly equipped to follow 100 percent 

tie-off. In addition, because I am an 

advocate and not a climber, I gener-

ally seek the advice of climbers I have 

come to know and trust and climbers 

that have stellar reputations. I also 

seek advice from active and retired 

OSHA employees familiar with the 

inroads on the inspection report to 

help me decipher the information. 

From my understanding, climbing 

the gin pole was an acceptable work 

practice if the pole was properly secured 

in place. Gin poles can be climbed in 

DON'T FORGET 
YOUR CARDIO 

THE SMARTEST OBSTRUCTION LIGHT 

IN THE BUSINESS JUST GOT SMARTER. 

Our advanced CARDIO" Controller gives 

you unprecedented access and control of 

your HORIZON' light so you always know 

what's going on. Visit HugheyAndPhillips.com 

or call 877-285-4466 and get smart about 

your obstruction lighting safety today! 

HUGHEY 

PHILLIPS 

CAR DIO CONTROLLER 

• Communication Hub: Connect via 

Ethernet, RU 485, or phone 

• Alarms: Multiple, FAA-compliant 

monitoring and alarm options 

• Remote Access: Run your 

HORIZON' light from anywhere 

• Diagnostic Capabilities: Your 

light diagnoses its system health 

• Input: Download new software 

through the communication hub 

• Output: Visual output displays 

trends and status 

owe'Sentry 

HUGHEYANDPHILLIPS COM I 877.285.4466 
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order to light them, to make adjust-

ments or to grease the rooster head. 

Although some small gin poles are not 

to be climbed, it is permissible to climb 

most of them. Riding the gin pole, how-

ever, is not permissible. 

As one of my advisers and I read 

the OSHA file, we noted that the 

OSHA compliance officer comment-

ed that Wheale had been climbing 

approximately 15 feet above the 

connection point of the safety rope 

on the gin pole." This struck us as 

unclear. Why would a safety rope 

be on the gin pole? It is possible 

that the compliance officer, not 

knowing why the rope was there, 

might have assumed it was a safety 

rope and may not have asked. It is 

more likely that the rope was a tag 

line, because a tag line would be 

connected with a gin pole. It would 

hang there until the workers rigged 

a tower piece to lower, and then the 

tag line would be attached to the 

load to hold it out from the tower 

while it was being lowered. If this 

was in fact the way things were ar-

ranged, Wheale would have had a 

method for being compliant. 

Much of the file was redacted, and 

no witness statements were available 

to use to gather more information. 

Whether work practices involved a lack 

of or the insufficient use of safety equip-

ment is something that only that com-

pany and its employees know. The 

OSHA investigator did note that, during 

his time on the site after the accident, 

he "viewed employees on the tower 

utilizing 100 percent fall protection 

during the return visit." (OSHA, 2005) 

OSHA fined the employer an initial 

penalty of $1,500 and reduced it to 

$750 after an informal settlement 

hearing. Also of consequence was the 

investigator's rating of the employer's 

safety and health program. The report 

revealed that the employer had an had 

an inadequate rating inadequate rat-

ing for its safety and health program. 

This would include, but not necessar-

ily be limited to, the comprehensive-

ness of the employer's safety and 
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health program, safety training, com-

municating the program to employees 

and enforcing the program. 

Research Notations 

As a researcher, I have to define events 

operationally for consistency in ana-

lyzing data. For instance, in defining 

free climbing, most people may say 

free climbing occurs when a climber 

is ascending or descending a tower 

without the use of lanyards, safety 

climbs or other approved methods of 

reaching the position where the climb-

er will work. However, for purposes 

of my research, one of my advisers 

and I define free climbing as: 

• Ascending or descending a tower 

without the use of lanyards, safety 

climbs or another approved meth-

od of reaching the position where 

the climber will work (climbing 

disconnected from the structure). 

• Moving laterally on the tower while 

performing the functions of the job 

without being 100 percent tied off. 

• Riding or climbing the gin pole, 

winch line, capstan or load would 

be considered to be free climbing 

because the climber would not be 

properly following the OSHA 

100 percent tie-off policy, and 

there is no- secondary lifeline or 

fall arrest in use. (Reardon, 2014) 

Although the OSHA report does not 

use the term free climbing, according to 

my definition, for research purposes I 

would classify Wheale's activity as free 

climbing because of what the OSHA re-

port implies. The investigator referred 

to Wheale being knocked off the pole as 

it stopped while tipping: "The pole came 

to an abrupt stop when the overhaul ball 

of the load line contacted the rooster 

head. Mr. Wheale was thrown from the 
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tower as a result of the abrupt stop" 

(OSHA, 2005). I know that new mea-

sures state that climbing on the gin pole 

in this way now is permissible in some 

circumstances, but that is a different 

issue for another article. Coding for re-

search allows me to code data several 

ways for the purpose of analysis. For the 

purpose of Wheale's case, multiple 

causes will be coded as failure to tie off 

100 percent, free climbing, and improp-

er supervision, with the primary cause 

being failure to tie off 100 percent. 

OSHA Reduction Notations 

Not all OSHA reports read the same, 

and not all investigators are as meticu-

lous as the one who investigated 

Wheale's case. Furthermore, not all 

OSHA reports are redacted in the same 

way. I found reduction percentages 

that are used when determining fine 

reductions. Although the scores for 

this particular company were redacted 

(I could not see their scores), the scale 

does allow for percentages being 

knocked off fines. Factors indude com-

pany size, good faith and history. 

Company Size 

60 percent 1-25 employees 

40 percent 26-100 employees 

20 percent 101-250 employees 

0 percent 251 or more employees 

Good Faith 

25 percent Written S 8i H program 

with only incidental deficiencies 

15 percent Documentable and ef-

fective S 8z H program with more 

than incidental deficiencies 

0 percent No safety and health 

program or where a willful violation 

is found 

History 

10 percent: No serious, willful or 

repeated violations in the last 

three years 

To some degree, I can abide a reduc-

tion in penalties for a company that 

does everything within its power to do 

the right thing, train their people cor-

rectly, provide a comprehensive work-

place safety plan and perform random 

drug testing. When an employer does 

what it is supposed to do and the fatal-

ity is a result of an action of a climber, 

I can abide a reduction, but not a can-

cellation of a fine. 

If you do everything you can as an 

employer, and yet your employee choos-

es to act in an unsafe manner, you 

- . ne day installaticin - enner Chain Walls 

• On-grade or elevated precast foundations for pre fabricated 
shelters, cabinets, generators or other equipment 

• Foundation and platform in one! 

• All custom made to your requirements 

• Eliminate on-site concrete pours, forms, etc. 

• Single crane installation 

• One day platform installation 

• Virtually no weather delays! 

K 
kennerchainwall.corn 

"Hanson 

Visit us at CTIA Booth 3761  

aglmediagroup.com 41 



/ YEAR OF THE CLIMBER / 

should still be fined, at least minimally. 

The reason is because your employees 

are a direct reflection of you, the work 

you do and the quality of services you 

provide. Maybe a fine and a recorded 

citation would make some employers 

be a little choosier about who they hire 

and retain and a little more aware of 

what takes place on their work sites. 

Why employers and OSHA do not use 

negative reinforcement more effective-

ly boggles my mind. Regardless of how 

one feels fine reductions, taking com-

pany size, good faith and history into 

consideration as mitigating factors is 

required by the OSHA Act of 1970. 
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In Wheale's case, to reduce the fine 

by 50 percent probably meant OSHA 

took a 10 percent reduction for the 

company history and a 40 percent 

reduction for the company size. I don't 

believe there would have been a reduc-

tion for good faith, based on what the 

report said about inadequacy of the 

company's health and safety plan, but 

the reason for the reduction is redact-

ed, so this is speculation on my part. 

The company had no OSHA listing 

since 2002, supporting history as a 

mitigating factor, and its apparent size 

allows its size to be a mitigating factor. 

Conclusion 

Every OSHA report is different, and 

circumstances for every fatality are 

different. Some deaths may have some 

things in common, but to understand 

what happened in each case, it is im-

portant to read each file. I hope com-

panies and crews use "The OSHA 

Files" articles in conjunction with a 

copy of the OSHA report to dissect 

different scenarios as a learning tool 

to identify what happened in each case 

and what they might do differently if 

a similar situation presented itself. 

Author J. Valor wrote, "Events had 

been set in motion whose echo would 

be heard a thousand and more gen-

erations from now." I pray the echo 

this industry hears a thousand gen-

erations from now is that we honored 

our fallen by learning from our past. 

Bridgette Hester, Ph.D., is a family and 

workplace strategist. She is the founder 

and president of the Hubble Foundation, 

which is dedicated to promoting the 

safety of tower workers, site crews and 

all workers at heights. Her email address 

is bridgette@hubblefoundation.org. 
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1 PCIA Sends OSHA Details About Preventing Injuries and 

Fatalities Among Tower Worker 

OSHA continues to focus on tower worker safety with an inquiry 

that could lead to a fresh round of regulation, enforcement or both. 

By AGL Magazine staff 

E
arlier this year, the Occupa-
tional Safety and Health 

Administration issued a re-

quest for information (RFI) about 

communications tower safety. PCIA 

- The Wireless Infrastructure Asso-

ciation is among respondents. PCIA 

is a membership organization 

representing companies that 

build, design, own and manage 

telecommunications facilities 

throughout the world. Its more 

than 200 members include carri-

ers, infrastructure providers and 

professional services firms. 

"Safety of all workers is of 

paramount importance to the 

wireless industry," Jonathan 

Adelstein, PCIA president and 

CEO, said. "The answer to im-

proving safety is adherence to to-

day's existing regulations and 

evolving standards, coupled with 

increased education and improved 

training and apprenticeships. PCIA 

is committed to enhancing work-

place safety and looks forward to 

working with a diverse group of 

stakeholders to address the issue 

and advocate for improvement." 

What follows are PCIA's comments 

in the proceeding, edited for length 

and style. 

PCIA has made workforce safety 

a top priority. PCIA has engaged with 

1 Existing industry 

standards play an 

important role in helpinç,. 

to ensure that safety 

features and systems arÉ 

built-in to towers at the 

design phase. II 

the Department of Labor (DoL) and 

the Telecommunications Industry 

Registered Apprenticeship Program 

(TIRAP), an effort launched two years 

ago by PCIA and wireless infrastruc-

ture companies, in conjunction with 

DoL and the Federal Communica-

tions Commission (FCC). PCIA also 

supports Warriors 4 Wireless (W4W), 

a nonprofit formed to bridge the gap 

between the demand for trained and 

deployable wireless technicians and 

the thousands of qualified service-

men and women eager to transfer the 

skills they have learned in the mili-

tary to civilian careers. 

Additionally, PCIA has estab-

lished a public-private partner-

ship with Virginia State 

University (VSU) to help it de-

velop and implement a curricu-

lum to train workers to deploy 

wireless technology safely and 

efficiently. This partnership was 

enabled by a Trade Adjustment 

Assistance Community College 

and Career Training Grant award-

ed to VSU in fall 2014 by DoL. 

There is a need for quality training 

of technicians by the telecommunica-

tions industry. Driving this need is a 

nationwide increase in demand for 

the wireless infrastructure necessary 

to meet users' requirements for wire-

less data on smartphones, tablets, 

laptops and other devices. This 
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demand has led to a telecommunica-

tions industry that continues to grow 

and requires a skilled workforce and 

the additional equipment and mate-

rials necessary to accommodate net-

work connections throughout 

the United States. This deploy-

ment must be carried out in a 

safe and efficient manner that 

will afford quality installations. 

Working with our industry 

partners and member compa-

nies, PCIA helps put into place 

the resources for these workers 

to be safe. 

Apprenticeship Program 

TIRAP is a venture created by 

telecommunications compa-

nies, industry associations and 

DoL that develops DoL-credentialed 

apprenticeship programs available to 

qualified employers for the training 

and career development of the tele-

communications workforce. 

TIRAP's mission is to partner with 

stakeholders to promote safety, en-

hance quality, and enable education 

and advancement opportunities in 

the telecommunications workforce 

" çtandards developed by 

the Telecommunications 

Industry Association (TIA), 

including TIA-222-G, TIA-

1019-A, and others, remain 

tie industry standard for 

tower design, modipcation, 

and maintenance. y 

that will meet network infrastructure 

build out needs. In addition, TIRAP 

works to build consensus in the in-

dustry, allowing for a common ver-

nacular. TIRAP also has multiple 

committees formed to address vari-

ous worker-related industry issues, 

including a safety committee led by 

an experienced climber and safety 

instructor. PCIA's president and CEO 

is a member of the TIRAP board 

of directors. 

Warriors 4 Wireless 

W4W offers education and 

training opportunities for vet-

erans by leveraging the training 

and experience they have al-

ready gained through their 

military service. Many of the 

skill sets veterans return with 

are nearly identical to wireless 

deployment, maintenance, and 

technical support positions. 

Safety is a key focus of the W4W 

curriculum. PCIA is a supporter of 

the work of W4W and PCIA's presi-

dent and CEO is a member of its 

board of directors. 

Course topics, based on existing 
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industry standards, include: 

• Understanding the scope of work 

• Hazard communications 

• On-site hazard awareness 

• New-hire authorized climber 

• Fundamentals of electromagnetic 

energy 

• Radio frequency (RF) 

• Basic rigging principles 

• Basic gin pole principles 

• Capstan hoist 

• Crane spotter and signal person 

principles 

• Wireless 101 

• Basic electrical/grounding 

• OSHA 10 

• First aid/CPR/AED 

• Weatherproofing and con-

nectors 

• Basic LTE installation 

11 

Virginia State University 

In the fall of 2014, DoL 

awarded a grant that will help 

VSU expand one of America's 

first programs to train and 

qualify military veterans and 

displaced textile workers for 

careers in the fast-growing 

wireless sector. VSU and PCIA 

have been working together for many 

months to ensure VSU's certificate 

program is state of the art and poised 

to receive the support it needs. 

The first course is scheduled to 

launch in fall 2015 at the VSU campus. 

Tower Design and Maintenance 

Existing industry standards play an 

important role in helping to ensure 

that safety features and systems are 

built-in to towers at the design 

phase. Moreover, continuing to 

properly maintain and routinely 

inspect a tower in accordance with 

industry standards helps to ensure 

the tower's safety design elements 

remain in good working order 

throughout its life. 

Towers should be designed and 

modified in accordance with proper, 

prevailing industry standards. Stan-

dards developed by the Telecommu-

nications Industry Association 

(TIA), including TIA-222-G, TIA-

1019-A, and others, remain the in-

dustry standard for tower design, 

modification, and maintenance. TIA 

is accredited by the American Na-

The telecommunications 

industry continues to 

make significant progress 

to ensure the safety of 

tower climbers through 

the development of 

educational and training 

initiatives and through 

the improvement of tower 
design and maintenance. 

tional Standards Institute (ANSI) to 

develop these standards. TIA's En-

gineering Committee TR-14, con-

sisting of a broad representation of 

industry engineering experts, is 

charged with developing structural 

standards for communications and 

small wind turbine support struc-

tures. The TIA-222 standard has 

been integrated into or incorpo-

rated by reference in local building 

codes throughout the United States. 

This allows building officials to use 

these standards to help ensure that 

fl, 

towers are properly constructed. All 

parties participating in the construc-

tion or modification of a tower 

should understand the importance 

of these standards, including con-

tractors, technicians, engineers, 

building officials and others. To as-

sist in this effort, TIA's Engineering 

Committee TR-14 has created an 

interactive frequently asked ques-

tions website that allows users to 

submit questions about the stan-

dard. It is our understanding that 

TIA is working on the next revision 

of the 222 standard, Revision H, to 

be released in 2016, and is 

seeking input from industry 

stakeholders on how to im-

prove upon the provisions 

of Revision G. 

PCIA also understands 

that Engineering Commit-

tee TR-14 has requested and 

is excited to have input 

from OSHA on the upcom-

ing Revision H. Input from 

a proceeding such as this 

can help Engineering Com-

mittee TR-14 refine and 

improve its well-established 

construction standards. 

Each time antennas are added to 

a tower, a rigorous structural analy-

sis is performed to determine wheth-

er the tower has capacity to hold the 

additional equipment. If the tower 

requires modification, the engineer 

will provide the modification design. 

The contractor performing the mod-

ification is responsible for the means 

and methods used to safely complete 

the job in accordance with the engi-

neered specifications. Professional 

engineers are responsible for review 

of a contractor's rigging plan when 
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required by the TIA-1019-A stan-

dard. Proper application of the stan-

dard can help prevent structural 

failure. It is important that this exist-

ing standard be used by stakeholders 

when rigging or temporary bracing 

during modification to ensure stabil-

ity during certain wind speeds and 

other conditions. 

Routine Maintenance 

In addition to initial design require-

ments that take safety into account, 

infrastructure owners routinely 

inspect and maintain the towers in 

accordance with industry stan-

dards. Any entity that modifies a 

tower must ensure that critical 

safety elements remain intact and 

operable and provide documenta-

tion of the post-modification in-

spection (PMI). When necessary, 

any entity that modifies a tower 

should allow for safe alternative 

means to access the tower and ap-

purtenances and ensure that work 

is performed in a quality manner 

to allow future workers safe access. 

Specialized Equipment 

PCIA cautions against the use of ad-

ditional expensive, cumbersome me-

chanical fixes that may add 

complexity and increase maintenance 

responsibilities with few, if any, ben-

efits. The RFI specifically asks about 

One possible 

technological 

advancement that will 

help reduce climber risk 

is the use of unmanned 

aerial systems, 

commonly referred to 

as drones, for tower 

inspections. 

the use of elevators for lifting per-

sonnel or materials as well as booms 

or davits to hoist materials. PCIA 
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supports continuous investigation 

of technology or equipment that 

helps limit climber risk. 

Some of these proffered solutions, 

however, are already being 

used in many tall broadcast 

towers to address climber fa-

tigue; they are not commonly 

found in towers under 750 feet 

for the following reasons. 

First, an elevator or davit 

would add extra load to the 

tower and could require addi-

tional structural modification 

to ensure stability; many exist-

ing towers would be ineligible 

for the addition of this equip-

ment because of possible over-

loading of structures that were 

not designed to host this equipment 

or cannot be further modified. Sec-

ond, it would require a new piece of 

machinery left attached to the top of 

the tower, exposed to elements such 

as heavy wind, ice, rain and snow. 

Adding this equipment to a tower 

The dissemination of 

information is vital to 

the goal of reducing risk 

to workers. Anonymous 

reporting of on-site activities 

regarding noncompliant 

employers should be 

encouraged by OSHA. y 

would introduce more components 

requiring additional inspection and 

maintenance by on-site technicians 

and would add extra inspection and 

rigging time prior to work beginning. 

Third, this equipment may be of lim-

ited functionality to work at lower 

elevations. Finally, this extra 

equipment would be imprac-

tical, providing limited add-

ed benefit while requiring 

significant extra factors in 

the form of construction, 

installation, site hardening, 

technician learning curve 

and maintenance. In fact, the 

additional inspections may 

actually increase risk due to 

the increased number of 

tower climbs that would be 

required for maintenance 

and inspection. 

One possible technological ad-

vancement that will help reduce 

climber risk is the use of unmanned 
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Your Environmental Compliance and Reviews should 
withstand tough scrutiny. 
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aerial systems (UASs), commonly 

referred to as drones, for tower in-

spections. At present, several U.S. 

infrastructure industry stakeholders 

and startups have debuted or are in 

the design stages of using UASs for 

wireless tower inspections. In Eu-

rope, T-Mobile announced a partner-

ship with drone maker Aerialtronics 

to inspect antenna masts. UASs can 

use aerial photography to perform 

PMIs, check the activity status of 

bird nests and inspect tower condi-

tions. More advanced UASs may also 

be able to perform advanced analy-

sis, such as inspecting RF signal 

strength. UASs can perform these 

tasks quickly and efficiently, often 

supplanting the need for a person 

to climb the tower. In this way, ad-

vanced UAS technology can help 

eliminate certain climbs and help 

ensure climbs are performed in the 

safest possible environment. 

Fall Protection Anchor Points 

Most structures provide natural an-

chorage points as indicated in TIA-

222, Annex I. If the structure does 

not provide a convenient anchorage 

point, however, there are readily 

available, commercially engineered 

products to help in this regard. Cur-

rently, TIA gives design and mini-

mum placement guidance on 

anchorage points but does not man-

date placement on new structures. 

Mandating anchorage placement on 

new structures should be carefully 

considered because the anchorage 

points may not be located in the area 

where work will need to be complet-

ed, forcing workers to rely on com-

mercially available anchorage points 

anyway. Another consideration is 

that once an anchorage point is per-

manent, there won't be a way to tell 

if the anchorage point was ever used 

for rigging. If an anchorage point is 

used for rigging, it may not be sub-

sequently used as an anchor point 

for personal protective equipment 

(PPE). An unsuspecting person may 

inadvertently tie off to an anchorage 

point that has become deformed or 

where a weld may be potentially 

cracked through misuse from rigging. 

Consequently, the use of engineered 

anchorage points could actually result 

in increased worker risk. 

Climbing Mechanics 

PCIA recognizes that safety is of ut-

most concern and is addressing tow-

er climbing safety issues through 
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formal and on-the-job training and 

adherence to existing regulations and 

standards. PCIA is currently com-

municating to the industry the need 

for a competent person on each site 

for the scope of work (SOW) to be 

performed. It is critical for the work-

er to have the proper training and 

accountability to ensure a safe, qual-

ity work environment. 

As mentioned before, the telecom-

munications industry continues to 

make significant progress to ensure 

the safety of tower climbers 

through the development of 

educational and training initia-

tives and through the improve-

ment of tower design and 

maintenance. With this in-

creased level of engagement, 

the industry has been imple-

menting standard practices 

consistent with OSHA require-

ments, TIA standards and in-

dustry-backed best practices. 

For example, it is standard 

practice for tower owners and 

operators to require that all individ-

uals who climb their towers receive 

appropriate training in tower climb-

ing. OSHA recognition of commercial 

climbing training programs could 

ensure consistency in training stan-

dards. In addition, climbers should 

receive training on such safety issues 

as proper rigging in accordance with 

TIA-1019-A and any other applicable 

standards, which are crucial to the 

safe performance of work at the 

tower site. Appropriate training of 

all employees regarding rigging and 

the use of competent personnel to 

choose correct anchor points and 

inspect rigging gear as already re-

quired under OSHA regulation 

continues to help prevent employ-

ee incidents and damage to towers 

and equipment. PCIA encourages the 

use of a documented rigging plan 

where necessary, and we have found 

that companies conduct regular in-

spections of all parts of the rigging 

to help ensure safe use. 

In addition to rigging training, the 

majority of employers in the industry 

conduct training to ensure that their 

employees understand the limita-

tions and safe operations of the 

" Notice of contractors 

that have past 

violations would help 

to ensure the entire 

market is moving 

forward together 

and will encourage 
corrective behavior. y 

equipment they use. They also ensure 

that equipment is properly main-

tained for employee use and that all 

equipment malfunctions are noted 

and corrected. 

PCIA supports industry efforts 

geared toward implementating tow-

er climbing safety standards and best 

practices. For example, PCIA has ad-

vocated for the inspection of any PPE 

used in fall protection plans, includ-

ing the safety climb, prior to every 

use in accordance with OSHA and 

manufacturer requirements. Indus-

try has been responsive to height-

ened safety measures and continues 

to encourage familiarity and training 

on climbing equipment and common 

risks to safety while climbing. 

One such risk is overexposure to 

radio-frequency (RF) radiation. In-

dustry members train their employ-

ees who climb towers to mitigate RF 

exposure risks, and some companies 

include devices that monitor RF lev-

els in a climber's PPE. Companies 

that have implemented RF safety 

programs have noted the programs 

help ensure that employees and third 

parties are adequately aware of RF 

levels and are protected while per-

forming work on or near cell 

sites. RF safety can be ade-

quately maintained through 

employee training programs, 

personal RF monitor use and 

the cooperation of broadcasters 

to power down transmitting 

antennas when necessary. 

Effective tower climber safe-

ty training should also include 

hazard identification, preven-

tion and abatement, in which 

companies train climbers on 

various hazards — including 

falling objects, environmental haz-

ards and fatigue — and the proper 

documentation of specific hazards 

both before and as encountered dur-

ing a climb. 

Safety Measures 

The industry has shown a commit-

ment to continuous improvement of 

safety measures. 

Where the industry has recog-

nized that some former climbing 

practices posed a greater degree of 

risk than safer alternatives, the in-

dustry has implemented those 

alternatives. For instance, an increas-

ingly common approach to ensure 

climbers maintain 100 percent tie-off 
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is by use of vertical lifelines, hori-

zontal lifelines or both. The lifelines 

can often be positioned to cover the 

entire work area including the center 

of the face of the tower. Use of such 

apparatus has the added ad-

vantages of: 1) allowing 

hands-free operation with 

100 percent tie-off compli-

ance, 2) allowing flexibility 

in installation to reduce the 

number of transitions be-

tween individual tie- off 

points, 3) providing ease of 

transition from fixed fall-

protection systems, 4) en-

suring that all fall-arrestor 

systems in use by their crew 

are compatible with the life-

line, and 5) giving the re-

sponsible party control of 

the lifeline including locations, in-

spections, training, use and life span. 

Continued training and reinforce-

ment of RF and tower equipment 

installation training would help to 

Continued training and 

reinforcement of RF and 

tower equipment installation 

tra;ning would help ensure 

prcper initial installations 

and enhanced carrier network 

performance, thereby reducing 

the need for climbing to correct 

faulty installations. 

Are You Prepared to Meet FCC Rules 
That Require You to Show Substantial Use 

of Your Licensed Spectrum? 

High Gain Wireless has recently completed over sixty license 

save' deployments for our clients to file their certifications in 

time to meet their Fcc obligation. 

High Gain Wireless also specializes in non-traditional 

network build projects, managing a broad scope of converg-

ing technologies including tower and site development, 

small cell design and deployment, and DAS/ODAS design 

and integration. 

HIGH GAIN WIRELESS highgainwireiess.com 

11 

ensure proper initial installations 

and enhanced carrier network per-

formance, thereby reducing the need 

for climbing to correct faulty instal-

lations. PCIAs members review fed-

eral and industry standards 

on a regular basis and are 

exploring innovative ways to 

safely inspect towers and 

make necessary adjust-

ments. As discussed, mem-

bers have identified UAS as 

a way to minimize the num-

ber of tower climbs, and 

therefore reduce the number 

of climbing accidents. 

Existing Regulation 

Safety of all workers is of 

paramount importance, but 

the answer to improving the 

t 
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safety record is not additional reg-

ulation. Adherence to, and account-

ability for, existing regulations and 

observance of the evolving industry 

standards, coupled with in-

creased educational out-

reach, is the best way to 

promote safe worksites and 

reduce opportunities for 

injury. Industry standards 

are regularly examined and 

input is provided from all 

sectors of the industry and 

the workforce, including 

regulatory bodies such as 

OSHA. Every construction 

site, like every communica-

tions tower, is unique. Standards 

development accounts for these 

variables today. Recently, the 

formation of TIRAP and the sup-

port of this body from OSHA, DoL 

and the FCC has provided new tools 

for disseminating existing stan-

PCIA's members review 

federal and industry 

standards on a regular 

basis and are exploring 

innovative ways to safely 

inspect and make necessary 

adjustments on towers. 

dards previously discussed and a 

new public-private forum for the 

continual review and evolution of 

Easy to Order, Easy to Handle, Easy to Install 

• Best Retrofit Solution on the Market Today 

• Ground Based Power Management & Controls 

• 10x Standard Power - LED Technology 

• Strongest Communication Link Design 

Obstruction Lighting 

DRAKE drakelighting.com 
800-732-9526 

these standards. Moreover, it is crit-

ically important to have a common 

vernacular in the industry and clear-

ly define the responsibilities required 

to perform the various and 

ever-changing SOWs. 

The industry is already gov-

erned under several key stan-

dards, including OSHA CPL 

02- 01-056, ANSI Z359, OSHA 

1910, OSHA 1926, TIA-222, 

TIA-1019-A and ANSI A10.48, 

among others. The promulga-

tion of new regulations may 

result in duplication, confu-

sion or conflict with existing 

standards. Further, as noted, 

new public-private partnerships have 

formed to provide greater opportu-

nity for review and dissemination of 

Providing Wireless Communications 
Sites in the West since 1956! 

NEW 
MENT! 

Mt Diablo 
Clayton, 

rharliePcomsitrswest com 
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standards throughout the 

telecommunications and 

construction industries. 

Focus on Training 

and Education 

PCIA welcomes additional sup-

port in disseminating existing 

standards. Enhanced employ-

ee training is often required 

regarding the applicable OSHA 

and TIA standards with re-

spect to rigging — OSHA stan-

dards at 29 C.F.R 5 1926.251 require 

the inspection of all rigging equip-

ment prior to use, and TIA-1019-A 

"Standard for Installation, Alteration 

and Maintenance of Antenna Sup-

porting Structures and Antennas" 

was developed with the goal of 

" It is critically important 

to have a common 

vernacular in the industry 

and clearly detne the 

responsibilities required to 

perform the various and 

ever-changing SOWs. yp 

improving tower construction safety 

and preventing construction acci-

dents and structure collapses. 

PCIA believes that more care can 

be taken to ensure that contrac-

tors fully understand their rigging 

responsibilities (such as creat-

ing a rigging plan) and the 

hazards that can result from 

improper rigging such as not 

having the proper factors of 

safety, overloading the load/ 

tag lines, limited knowledge 

of proper rigging signals, 

bent/failed structural mem-

bers and distributing the load 

properly. The rigging stan-

dards as dictated in TIA-

1019-A (Class I, II, III, IV) 

limit potential rigging hazards by 

requiring a competent person to be 

on site who understands completely 

the SOW. Currently, the industry is 

working to educate engineers in their 

areas of responsibility with regard to 

these standards. Support in this 

ring Our Engine 

11111111.111I 

ring Expertise to Your Next Project 

advantage engineers 

Expert Engineering & Consulting Services 

• Broadband Design & Deployment 

• Site Acquisition & Zoning 

• Structural Engineering 

• Public Safety LMR/FirstNet 

• Fiber Optic Design 

• DAS & Small Cell Design 

• Environmental Wireless Compliance 

• Program & Project Management 

www.advantageengineers.com 
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endeavor is critical and has the abil-

ity to provide immediate results. For 

instance, as a result of OSHA's use of 

TIA-1019-A with respect to citations, 

there has been a renewed inter-

est in the standard. 

Existing radio-frequency 

standards govern worker expo-

sure. The existing OSHA stan-

dard at 29 C.F.R. 5 1910.268(p) 

(3) requires the following: 

"When an employee works in 

an area where the electromag-

netic radiation exceeds the ra-

diation protection guide, the 

employer shall institute mea-

sures that insure that the em-

ployee's exposure is not greater than 

that permitted by the radiation 

guide. Such measures shall include, 

but not be limited to those of an 

administrative or engineering na-

ture or those involving personal 

protective equipment." The FCC fur-

ther regulates employee exposure 

Enhanced employee 

training is often 

required regarding tht 

applicable OSHA and 

TIA standards with 

respect to rigging. y y 

to electromagnetic radiation under 

its regulations at 47 C.F.R. 5 1.1310 

and guidelines (Office of Engineer-

ing and Technology [OET] Bulletin 

A BEACON EXTENSION 
THAT CHANGES EVERYTHING. 

The expandable Beacon Extension from 

Remus Tower is changing the industry in 

terms of safety, weight savings, durability 

and innovative engineering. 

• The RTS-36-66 expands from 36" to 66" 

with locking points every 6". 

• Removable hand crank quickly elevates 

light to the full 66" height above tower. 

2' Standard and 3' Standard fixed height 

models available. 

For an immediate estimate, call us 

at 785-454-1007. 

» RTS-36-66 Expandable Extension 

›>. RTS-36 Fixed Extension 

>> RTS-24 Fixed 
Extension 

REMUS TOWER 
Ph. 785-454-1001 • remustowerservice coin 
email: jaredremus@gmail.com 

AT FIRST 
I WAS EMBARRAS 
ME A CAT, LIVING WITH 
A SINGLE GUY. BUT WHEN 
I WATCH HIM PICK SOMETHING 
UP WITH HIS HANDS AND EAT IT, 
I CAN'T HELP BUT LOVE HIM. 

65). Through employee training 

programs, personal RF monitor us-

age and the cooperation of broad-

casters to power down transmitting 

antennas when necessary, RF 

safety is adequately covered. 

Additional Steps 

The dissemination of informa-

tion is vital to the goal of reduc-

ing risk to workers. Anonymous 

reporting of on-site activities 

regarding noncompliant employ-

ers should be encouraged by 

OSHA. Notice of those contrac-

tors that have past violations 

would help to ensure the entire 

market is moving forward together 

and will encourage corrective behavior. 

PCIA applauds OSHA's participa-

tion and ongoing dialog with the 

-MARU 
adopted 01-10-10 A PER 

IS THE IT 
THING TO HAMPER 
TO A SHELTER PET 
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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. 

R INDUSTRY FAVILY SUPPORT CHARITA3LE FOU\DATION 

www.towerfamilyfoundation.org 
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SITE SUPPORT 
SOLUTIONS 

Site Support & Battery Enclosures 
CUBE padmount enclosures support VRLA ar 
Ni-Cd batteries, fiber panels, OVP, routers, 

88Us and other remote equipment 

Charles Fiber Rack Solutions 
¡RU and 2RU patch, splice and splitter trays 
for 19" or 23" rackmount enclosures with 
swing-out shelves and cable management 

CF IT- Flex Universal Enclosures 
Environmentally-protected enclosures can be 
flexibly con figurel with many options to serve 
fiber, copper and coaxial applications. Optional 
swing-out bulkheci provides up to 96 fiber drops 

fie a rks 
www.charlesindustries.com 

INNOVATIVE ENCLOSED SOLUTIONS 

" Notice of those contractors that 

have past violations would help 

to ensure the entire market is 

moving forward together and will 

encourage corrective behavior. 

TIRAP board, and we similarly en-

courage OSHA to contribute to the 

work of the Engineering Committee 

TR14. We also hope to work with the 

National Institute for Occupational 

Safety and Health (NIOSH) on docu-

ments that could be used to help fur-

ther inform and support the industry 

Kids will spend 11 minutes 
dressing Spike up 
like a princess. 

in applying the existing standards. 

The numerous industry initiatives 

to help train the workforce of today 

for the networks of tomorrow, cou-

pled with better understanding of 

existing regulations and industry 

standards, will help improve work-

place safety in our growing industry. 

How about two 
minutes to brush 

their teeth? 

Brushing for two minutes now can save your 

child from severe tooth pain later. Two minutes. twice a day. They have the 

time. For fun, 2-minute videos to watch while brushing, go to 2rnin2 org. 

HIth • Mouths 
Healthya '  

. ads 

I 
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WHO CARES? 
Chuck cares. As vice president of engineering at Bard Manufacturing, 

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

4%. 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 us 

online at bardhuac.com. 

Chuck Bonam 
Vice President Engineering 

Climate Control Solutions 
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1 Product Showcase Shelters, Enclosures and Security 

Steel and Concrete Structures 

Fibrebond steel and concrete struc-

tures offer design flexibility to pro-

tect people and mission- critical 

equipment. Fibrebond provides steel 

structural systems and concrete 

equipment shelters. Hybrid struc-

tures made of both concrete and steel 

deliver cost-efficient solutions for 

longer-term equipment protection. 

www.fibrebond.com 

Concealment for Cell Sites 

Peabody Engineering creates cus-

tom-made radio-frequency transpar-

ent concealment (RFTC) for antenna 

cell sites. Working with general con-

tractors and engineering firms, Pea-

body offers design and engineering, 

CAD drawings or a shop drawing to 

meet critical project needs. Conceal-

ments come with various surface 

textures and treatments and are 

available painted and ready to install. 

urww.peabodyconcealment.com 

...---

Ali 

Composite Pad 

The new composite pad (CPAD) from 

Charles Industries replaces poured-

in-place or precast concrete pads. The 

CPAD enables carriers to more rap-

idly deploy networks by eliminating 

days of project work for poured-in-

place concrete pads, as well as the 

heavy equipment requirements and 

safety concerns of handling and 

transporting precast concrete pads. 

The composite CPAD provides a 

rigid platform for mounting enclo-

sures that house equipment and bat-

teries. The CPAD uses open space on 

the bottom side of the pad as addi-

tional workspace, helping route RF 

cables and providing fiber-slack stor-

age. Advanced composite materials 

used to make the pads are intended 

to meet chemical-resistance, flam-

mability, brushfire, UV-exposure, 

impact-resistance and water-absorp-

tion requirements of ANSI/SCTE-77. 

urww.charlesindustries.corn 

Prefabricated ROW 

Communications Shelters 

Oldcastle Precast right of way shel-

ters (see Photo 1) are constructed to 

customer specifications and shipped 

assembled with lights, outlets, air 

conditioners, heaters, generators, 

transfer panels, ventilation systems, 

cable ladder and grounding systems. 

In addition, site preparation, excavation, 
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foundation construction and instal-

lation of the new precast modular 

building are provided. Oldcastle Pre-

cast turnkey right of way communi-

cation shelters (see Photo 2) are 

installed within existing railroad 

rights of ways for national commu-

nications companies that provide 

communications and data services 

to residences and businesses. 

www.oldcastleprecast.corn 

Telecom Shelter Cooling Unit 

The Dual-TEC DC voltage-free ther-

moelctctric cooler from Bard offers 

rugged durability, dependability and 

smart innovations for equipment 

shelters. Features include a self-

identifying unit, sleek and flexible 

programmable logic control, a Web 

link and a handheld diagnostic tool 

called the TEC-Eye. The unit is avail-

able in sizes from 3 tons to 5 tons 

with efficiencies of 10+ EER. Online 

and on-site training and certifica-

tion are available. 

www.bardhhvac.com 

Equipment Shelters 

American Products' Thermal Fort 

lightweight equipment shelters are 

designed to protect sensitive equip-

ment from the harshest environ-

ments. Constructed of heavy-gauge 

galvanized steel and powder-coated, 

the shelter exceeds GR487 salt-

spray requirements. The all-metal 

construction is intended to provide 

years of maintenance-free service. 

The lightweight design makes the 

shelters easy to deploy — suitable 

to install in remote locations and 

on building rooftops. Available in 

five standard sizes from 6-feet-by-

6-feet to 9-feet-by-15-feet, the 

shelter can handle applications re-

quiring anywhere from one to 12 

standard 19-inch/23-inch equip-

ment racks or up to 500 rack units 

of rack space. Custom sizes, con-

figurations and colors can be de-

signed to meet specific applications. 

Some of the shelters are stocked for 

immediate shipment_ 

wunv.amprod.us 

Under-the- seat Wi-Fi Enclosure 

The TerraWave under-the-seat Wi-Fi 

endosure from Ventev is designed 

for open stadiums with no roof and 

for venues with high ceilings. These 

applications can be particularly chal-

lenging to Wi-Fi network administrators 

because installation of top-down high-

gain antennas and access points may 

not be practical or even possible. The 

product provides bottom-up connec-

tivity to the network for several rows 

of users. Powerful, small, form-factor 

Bantam antennas connect to the ac-

cess point and are housed inside a 

NEMA 4X-rated compact watertight 

enclosure to ensure capacity and im-

prove the Wi-Fi experience. A flange 

installation kit allows mounting the 

enclosure onto a concrete or metal 

surface while also raising the endosure 

off the surface to allow for water run-

off. The enclosure is compatible with 

Cisco 2600/2700/3500/3600/3700 

access points. 

www.terrawave.corn 

Antenna Platform/Cabinet 

A precast concrete 10-foot elevated 

distributed antenna system plat-

form provides a 60-foot-by-16-foot 

area for cabinets and equipment in 

a flood-prone area. The Kenner 

Chain Wall platform system is cus-

tom designed to meet structure and 

elevation requirements. Its use can 

reduce cost and schedule time and 

eliminate concrete pours in the 

field. The chain-wall system is 

patented by Kenner Innovative 

Design Systems and is manufac-

tured by Hanson Pipe and Precast 

at facilities across the country. 

www.kennerchaimvall.corn 

twww.hansonpipeandprecast.com 
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Enclosures 

Pioneer Energy Products (Pepro) 

enclosures protect equipment from 

lightning, electromagnetic interfer-

ence, radio frequency interference 

and other threats to mission-critical 

communications. The Micro Radio 

Site provides highly mobile protec-

tion for communications equipment 

in nearly any setting where there is 

a need for radio access. The enclo-

sure does not require excavation or 

a foundation, eliminating the need 

for geotechnical, environmental im-

pact and archeological studies. Since 

the product launched, Pepro has 

used its customers' deployment data 

and building standards to incorpo-

rate several design improvements. 

The new design includes an upgrad-

ed cabinet to make the unit lighter 

and more streamlined, a redesigned 

base to provide a robust anchoring 

system for the most extreme condi-

tions, and more rugged axles and 

wheels to make the unit more road-

worthy on secondary roads, improv-

ing its performance for remote, 

temporary and environmentally 

sensitive applications. 

www. p eprollc.corn 

Multilayered Theft 

Prevention System 

The Marvair Coil Cop is a factory-

installed, multilayered theft preven-

tion system designed for use in 

Marvair wall-mounted air condition-

ers and heat pumps. It provides vi-

sual and audio warnings and remote 

notification in the event of an at-

tempted theft or vandalism of the 

unit. It is especially useful for air 

conditioners at cell sites in remote 

or unsupervised locations and can 

eliminate bulky and expensive cages. 

The system provides five layers of 

protection, including vandal-resis-

tant cabinet construction, visible 

and audible warnings, and remote 

notification. An internal tri-axis ac-

celerometer measures force impact 

in three planes and triggers an alarm 

if a value in any plane exceeds the 

set point. An intelligent algorithm 

continuously measures and adapts 

to ambient vibration to suppress 

false alarms from external sources 

such as trains and aircraft. Activa-

tion of the alarm requires three 

blows within 10 seconds. The ac-

celerometer has four levels of sen-

sitivity that can be adjusted in the 

field to best fit ambient conditions. 

www.airxcel.corn 

Shelters for Ground Placement 

and Rooftops 

Concrete shelters from VFP are bul-

let-resistant, vandal-resistant and 

fire-resistant. They are available with 

optional finishes, and they have 

keyed joints. Lightweight shelters 

can be airlifted and are suitable for 

rooftop applications. Options for 

lightweight shelters include bullet 

resistance and noncombustibile con-

struction. Lightweight build-on-site 

solutions offer quick completion, 

interior heights to 15 feet, sizes as 

large as 3,000 square feet and a selec-

tion of exteriors. 

www.vfpinc.corn 
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Cabinet Cooler 

Sun Power Technologies offers the 

Masterflux 48-volt DC, 1,700 Btu 

cabinet cooler model TDC-500A, 

made by Tecumseh Products. De-

signed for cooling batteries and out-

door transmission racks in ambient 

temperatures up to 55 degrees Cel-

sius, the electric, battery-based air 

conditioning allows the operator to 

reduce operating costs and grid pow-

er consumption. With solar or wind 

power input, it allows shelters and 

enclosures to be autonomous from 

grid power. DC air conditioners are 

available from 1,700 to 22,000 Btu 

with a voltage range of 12 to 48 volts. 

www. sunpowertech.com 
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"I climb for the feeling 

accomplishment at th end 

of a big job. Working vvjth my 

team to get the job done, kn 

thousands of peo<te rely on 
(it 

- # RealTowerClimber '--- • 

REAL TOWER CLIMBERS CHOOSE GME SUPPLY 

AMERICA'S PREMIER OUTFITTER 
www.gmesupply.com 
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0 M4 GM! SUPPLY ALL RIGHTS RESERVED 

CLIMB 
Supply Co HIGHER 

(800) 940-6762 
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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©allstatetowercom 

www.allstatetower.com 

Slatercom-WCD • Dial ig ht 

• DUAL RED-WHITE (El/E2) LED SYSTEMS 
AVAILABLE FROM STOCK 

• GENUINE DIALIGHT PRODUCTS & WARRANTY 

• RAPID DELIVERY ON "KITTED" SYSTEMS 

• UNBEATABLE PRICING 

D1 RW 

MASTER 

DISTRIBUTOR 

3111.., SALEM, OR (503) 581-5550 www.slatercom.com 

12) PrcVertic 
A Structural Mapping Company Serving New England 

1600 Osgood St. Suite 3058, North Andover, MA 01845 

www.ProVertic.com 

TURN YOUR INVOICES 
INTO IMMEDIATE 

We buy your account 
receivables when you're 
ready to bill your clients. 

STOP WAITING 30, 60 DAYS 

OR LONGER TO GET PAID 

• No term contracts to sign 
• Bank-to-bank wire transfer, 
• Cash in as little as 24 hours 
• We assume the credit risk 

For a confidential, no-obligation discussion 
Call: 1800) 241-2274 
Email: info@advantagefunding.com 

We are the financial specialists in the 
Cell Tower Industry. 

Advantage Funding Corp. 

www.advantagefunding.com 
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Alignme 

Featuring the Newest 
GPS/GLONASS Technologry 
on the Market. 
Use any screen on any device with the freedom of movement to 
create, capture and send off reports before leaving site. 

Mobile Tablet Laptop 

Efficiency starts with the AAT-30. 

Ni Freedom to use any size screen on any device 

Nry No cables, clo software, no downloading, and no post processirg requirDd 

Ni Send single report with all antennas right from the site 

N.' Lightest alignment tool on the market at 3.6 lbs 

Azimuth is 250% more accurate, tilt/roll is 500% more accurate 

Endures the hot, humid, wet, and cold climates 

3 year no cost manufacturer's warranty 
For a quote please visit 

www.sunsight.com 

Sunsight Instruments I 125 Danuace Drive. ivlaitiana ,32 i3 I wuw.sunsignt.com I sales@sunsight.com I 1-321-244-9443 



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 " 
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