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IT IS ALL
ABOUT

THE SIGNAL.

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”.

TOWER OWNERSHIP

SITE MANAGEMENT

SITE DEVELOPMENT

CONSTRUCTION

TECHNICAL SERVICES

)

800.487.SITE | sbasite.com Building Better Wireless®
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Combine your strengths.

Telewave transmitter combiners save valuable tower space and eliminate interference with proven
technology. As many as 14 transmitters can share the same antenna system, and dual-band
configurations such as 700 / 800 MHz can be provided. Hybrid combining techniques allow very
close channel spacing, even adjacent channels if required.

Telewave combiners are custom-built on any frequency between 30 MHz and 960 MHz, and are
compatible with any narrow or wideband, analog or digital air interface including P25 Phase | and Il.

Duplexers, receiver multicouplers, preselectors, and power monitors can all share the same rack.

Contact Telewave today for more information about our full line of wireless infrastructure products,
designed and manufactured in the USA.

MADE IN USA

TELEWAVE, INC.Y

San Jose, CA o 1-800-331-3396 ® www.telewave.com
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What's on the horizon? Industry leaders offer
predictions and forecasts for the coming year
and beyond in the annual Horizons section.
See page 22.

Cover design by Scoft Dolash
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5G—Too Soon?

Each December, AGL highlights
predictions and forecasts in its Horizons
section. This year’s Horizons section
begins on page 22. Our thanks to in-

ABOVE GROUND stsLI

dustry leaders who
contributed prognos-
tications this year, and
to AGL’s J. Sharpe
Smith, editor of the
AGL Link and AGL
Small Cell Link email
newsletters, for com-
piling the forecasts.
Four executives of
tower companies (see
“The View from the
Top”) are also represented, along with
10 financial world representatives (see
“Wireless Investors Conference”).

When 4G is not 4G

LTE, which stands for Long Term
Evolution, achieves higher data through-
puts by modulating the RF carrier wave
with orthogonal frequency-division
multiplexing. It allows the radio signal
to carry more data compared with other
modulation methods.

LTE Advanced helps to bring net-
work performance up to speed, such
as 1 gigabit per second. Which, by
the way, was part of some standards
organizations’ definition of 4G, and by
their definition, LTE is not quite 4G.
For marketing purposes, it is 4G, but for
engineering purposes, maybe not quite.
LTE Advanced is intended to fix that.

With the use of advanced-topology
networks and the ability to include the
macrocells supported by tower own-
ers and rooftop antenna-site managers
along with picocells, femtocells and new
relay nodes, LTE Advanced brings to
the forefront optimized heterogeneous
networks. The technology also can use
bandwidths up to 100 megahertz wide to
help with its support of high data rates.

Aside from the multibillion-dollar
expense of upgrading their networks,

4 above ground level

all this pleases wireless carriers because
it helps them meet customer demand,
and it helps them to better compete with
their landline counterparts. In turn, LTE
and LTE Advanced please AGL readers,
including tower owners, site acquisition
specialists, tower erectors, equipment
installers and carriers’ antenna site
managers because the 4G roll outs are
delivering plenty of work to do and sales
opportunities.

5G on the (distant) horizon

OK, that’s fine for now, and next
year, and maybe a year or two or three
after that. But then what? 5G? Perhaps
not quite so soon, but maybe in the
early 2020s.

1Gbeganin 1981,2Gin 1992, 3G in
2001 and 4G (fully compliant) in 2012.
5G could be about 10 years away.

On Oct. 30, Sprint announced Spark,
a service that uses triband (800 MHz,
1.9 GHz and 2.5 GHz) devices. Spark
will offer a peak speed of 50 Mb/s to
60 Mb/s. Sprint demonstrated 1 Gb/s
service in the lab and said it is techni-
cally feasible to deliver more than 2
Gb/s per sector over-the-air speed. Spark
uses frequency-division duplexing in
the two lower bands and time-division
duplexing with carrier aggregation in
the higher band.

Flashback: In the 1880s, Hienrich
Hertz used a spark gap to generate
electromagnetic (radio) waves. In 1895,
Guglielmo Marconi used a spark gap to
demonstrate wireless communications.
Spark may be the oldest word in wire-
less telecommunications. It’s interesting
that Sprint’s new wireless technology is
named the same as the oldest.

Meanwhile, don’t be surprised if
marketing starts referring to 5G service
well before engineering codifies a 5G
standard.

Wireless carriers should contin-
ue to seek ever-faster data through-
put in the name of customer service.
And when the 5G roll out comes,
antenna site owners and equipment
installers will be smiling. [
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Here We Go Again...

Heading into the holiday season
always has been my time for reflection
and planning for the future — at least
as much as I can possibly pretend to be
able to plan for much in this industry. We
always end the year with the December
Horizons issue that
takes a peek at the
future and reflects on
the events of the year.
Our graphics guru,
Art Director Scott
Dolash, is the genius
behind the AGL
Tower of the Month
center spread photo
feature and always
finds some great
images for us. Scott also designed this
issue’s cover. Paul Wrablica, president
of Telecom Realty Consultants and a
friend of AGL who has been helpful to
the magazine since 2004 in the months
before its launch, captured the image
used for this issue’s Tower of the Month.
Thanks for the great work, gentlemen.

Accidental publisher

It seems surprising to realize that
Biby Publishing is nearly 10 years old,
and AGL magazine will start its 10th
year in January. Yep, 10 years of Biby
Publishing and 4GL magazine. This
project started out as an educational
outreach for the industry and to help
municipal government decision-makers
understand our antenna-siting industry.
I think we’ve done pretty well, and
we continue to make improvements in
everything we do. As much fun as it’s
been, this accidental publisher has seen
an opportunity to make some changes
to the organization while continuing to
ratchet up our content, topic coverage
and industry outreach.

Name change
Publishing is a funny business.
As an RF engineer, I have found

6 above ground level

publishing to be a lot of fun and
completely different from anything
I previously knew, but also full of a
lot of new rules and traditions. Many
of the rules and traditions I simply
skipped when we started AGL. I didn’t
know any better. That’s one nice
thing about not knowing what you
are doing. We are changing the name
of the company that publishes 4GL
from Biby Publishing to AGL Media
Group. It is just one of those growing
up things, I guess. As I’m staring at
50 before too long, perhaps this is not
a bad thing.

You may have noticed that Biby
Publishing launched a new entity
with a rebranding as AGL Media
Group at the 2013 PCIA Wireless
Infrastructure Show. We have heard
good things about our new look and
the expansion of our product offerings.
I’m extremely happy to announce that
Pat Troxell-Tant, CEO of Solution
Seven,is working with the AGL
Media Group team. Pat and Solution
Seven are heading many of our new
initiatives in 2014, including the new
AGL Small Cell Magazine, two new
e-newsletters, an increased focus
on video interviews, a continuing
expansion of the AGL Conferences,
and the already successful launch of
the new website, www.aglmediagroup.

com.

If you’ve been in the industry more
than a few minutes, you’ve probably
had a chance to meet or work with
Pat. She was largely responsible
for the formation of the first state
wireless association in Tennessee
and the creation of the State Wireless
Association Program. She is an overall
industry force. Pat’s background has
focused on strong sales and marketing
skills to grow companies within the
wireless industry, and we’re very
excited to have her and the Solution
Seven team working with us. The
energy and professionalism is very
welcome. I believe you will continue
to be impressed with the publications

agl Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page BB

and information you read and the
events that you attend.

AGL Small Cell Magazine

We’ve resisted an inevitable
change in the industry of moving to a
purely digital publication. We enjoy
publishing a magazine every month,
and we love the results in print. In
2014, we’ll be launching AGL Small
Cell Magazine and, strangely enough,
it also will be in print, at least for 2014.
We’ll see how 2015 shakes out. We
also will relaunch two e-newsletters
and rebrand them. The former AGL
Bulletin becomes the AGL Link, and
the former DAS Bulletin becomes the
AGL Small Cell Link.

Something we’ll be doing a lot
more of next year is video. I have
the pleasure of conducting most
of the AGL Media Group video
interviews you see on the website.
We will conduct more interviews,
webinars and video coverage of our
conferences next year to bring you
more information in greater detail
from the best, most talented and
knowledgeable people in the industry.
You can receive this on our website
all at a price you have to love: free.
However, you know how it works; we
survive on advertisers and sponsors.
Companies trying to sell you stuff.
And if you are in the industry, you
likely do buy stuff, so it is not such
a bad deal for any of us. If you like
what we do, please pass the good
word about our publications and our
website to whomever you do business
with. We have a really great group of
companies sponsoring our events and
advertising in the publications. These
companies are why we can keep doing
what we do. Thank you.

As an early morning person and
avid NPR listener, I’ve heard Garrison
Keillor for years end his short, daily
early morning segment, “The Writers
Almanac,” with a tagline that makes
sense for me to close with: “Be well, do
good work, and keep in touch.” =

www.agl-mag.com
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Trnianm m Renewable Energy & Hybrid Systems / Backup Power

BATTERY COMPANY

Rely on Trojan Battery to unleash your storage needs. As a global company with local expertise, Trojan’s wide range of
deep-cycle flooded, AGM and Gel batteries for renewable energy, hybrid and backup power systems are backed by
more than 85 years of battery innovation.

(800) 423-6569, +1 (562) 236-3000
WWW.TROJANBATTERYRE.COM

Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page


http://www.qmags.com/clickthrough.asp?url=www.trojanbatteryre.com&id=18544&adid=P7A1
http://www.agl-mag.com
http://www.qmags.com
http://www.qmags.com
http://www.agl-mag.com

Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page

Quick-Guide to
DAS Companies

{4
{

Qmags

THE WORLD'S NEWSSTAND®

Site analysis
Financing
Permitting
System design
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System engineering
System installation
System management
System monitoring
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9. System maintenance
10. Carrier coordination
11. RF analysis

12. Concealment

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

5 Bars Inside

19200 Von Karman Ave., Suite 100
Irvine, CA 92612

Raylene Gonzalez
raylene.gonzalez@5barsinside.com
(949) 294-5274

www.Sbarsinside.com

Type of system: neutral host

Types of products: DAS, small cell,
Wi-Fi

Types of services: 1,2, 3,4,5,6,7, 8,
9,10, 11

Company description:

Five Bars Inside is a neutral-host DAS
and Wi-Fi provider that offers total wire-
less connectivity by increasing coverage
and capacity for both indoor and outdoor
spaces. The company’s team works with
owners to design, build, operate, mon-
etize and maintain indoor and outdoor
wireless networks.

8 above ground level
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AFL

170 Ridgeview Center Drive

Duncan, SC 29334

Brian Wheeler
brian.wheeler@aflglobal.com

(678) 772-6627

www.aflglobal.com

Products offered: DAS, Small cell,
Wi-Fi

Services offered: 1, 3,4, 5,6,7,8,9,
10, 11

Other: Field support; continuous dis-
patch services; base station installation,
integration and commissioning; Wi-Fi
design, installation and maintenance;
small cell installation, commissioning,
support; and DAS and Wi-Fi structured
cabling pre-plan design for new LEED
construction.

Company description:

AFL is a vertically integrated solutions
provider with expertise from the data
center to wireless antenna. With over
1,600 associates across North America,
AFL self-performs design, installation
and support activities for macro, DAS,
Wi-Fiand small cell projects. AFL takes
the customer from design to commis-
sioning.

AMERICAN TOWER®
American Tower

10 Presidential Way

Woburn, MA 01801
leasing(@americantower.com

(877) 409-6966
www.americantower.com

Type of system: neutral host

Types of services: 1, 2, 3,4,5,6, 7, 8,
9,10, 11, 12

Company description:

American Tower is a wireless and broad-
cast communications infrastructure
provider that offers access to more than
36,000 communications sites through-
out the United States. The company’s
solutions include in-building wireless
and outdoor DAS, small cell and Wi-Fi
networks, other right of way options,
managed rooftops, wireless and broad-
cast towers and services that speed
network deployment.

www.agl-mag.com
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Anritsu

1155 E. Collins Blvd., Suite 100
Richardson, TX 75081

Rob Robinson
rob.robinson(@anritsu.com

(800) ANRITSU

www.anritsu.com

Types of products: test and measurement
equipment and software for DAS, small
cells and Wi-Fi

See ad on page 17

AT&T Towers

AT&T Towers

2300 Northlake Center Drive, 484
Tucker, GA 30084

Alicia Vines

ae426h@att.com

(405) 210-5082

www.atttowers.com

Type of system: neutral host

Type of product: DAS

Types of services: 4, 5, 6, 7, 8, 9, 10,
11, 12

Company description:

With greater, wider demand for anytime,
anywhere wireless coverage, the AT&T
portfolio, featuring AT&T neutral-host
DAS, towers and rooftop coverage, of-
fers more ways to meet the challenges
customers face. With end-to-end support
from its specialists, AT&T strives to
make the entire process quick and easy.
See ad on page 11

W

AW Solutions

300 Crown Oak Centre Drive
Longwood, FL 32750

James Partridge
james.partridge@awsolutionsinc.com
(407) 260-0231 ext. 101
www.awsolutionsinc.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of services: 1, 3, 4, 5, 6, 9, 10,
11,12

Company description:

AW Solutions is licensed throughout

December 2013
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the United States, Canada and the Ca-
ribbean, providing turnkey site infra-
structure development and build-to-suit
services to the wireless, iDAS, oDAS,
wireline and fiber industry sectors. Ser-
vices include project management, site
evaluations and audits, site acquisition
and land planning, engineering design
and analysis, regulatory, construction
management, construction, and ware-

housing and logistics.
WIRELESS

Axell Wireless

15950 N. Dallas Parkway, Suite 400
Dallas, TX 75248

Matthew Thompson
sales.dallas@axellwireless.com
(972) 361-8038
www.axellwireless.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Type of product: DAS

Types of services: 4, 5, 7, 8, 10, 11
Company description:

Axell Wireless is one of the largest DAS
manufacturers in the world, specializing
in both commercial and public safety
DAS. Operating in the United States for
over 40 years and owned by technology
giant Cobham, Axell Wireless offers
solutions for all bands and technologies,
making Axell a one-stop shop.

axell

¥Bird Technologies

Bird Technologies

30303 Aurora Road

Solon, OH 44139

Tom Boyle

tboyle@birdrf.com

(440) 519-2172

www.birdrf.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Type of product: DAS

Types of services: 1,4, 5, 8, 11

BLACK &VEATCH

, Building a world of difference:

Black & Veatch

10950 Grandview St.

Overland Park, KS 66210

Kristi Klohs

Klohskm@bv.com

(913) 458-6271

www.bv.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of services: 1, 3, 5, 6

Company description:

Black & Veatch provides nationwide
network infrastructure deployment solu-
tions and systems integration for DAS
and small cells. These solutions include
program and project management, site
acquisition, architecture and engineer-
ing, zoning and permitting, tower
structural analysis and modifications,
procurement, logistics, construction
and construction management. Black
& Veatch serves as its clients’ turnkey
resource for network site development
and modification projects.

See ad on page 43

gSystems

C Squared Systems

65 Dartmouth Drive, Unit A3
Auburn, NH 03032

Scott Pollister
scott.pollister@csquaredsystems.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 3,4,5,6,7,8,9, 11
Company description:

C Squared Systems is an RF engineer-
ing, consulting and software develop-
ment company specializing in providing
services for complete wireless cover-
age from RF analysis to design and
implementation to monitoring support.
More than just alarming, SitePortal, a
customizable Web-based software, was
engineered by C Squared Systems to
remotely monitor and manage complex
multivendor environments.
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9. System maintenance
10. Carrier coordination
11. RF analysis

12. Concealment

csi
cellular specialties, inc.

Cellular Specialties

670 N. Commercial St., Suite 202
Manchester, NH 03101

Carolyn McLaughlin
csisales@cellularspecialties.com

(603) 606-7709
www.cellularspecialties.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Type of product: DAS

Company description:

Cellular Specialties delivers products
that enable indoor wireless connectiv-
ity, anytime, anywhere. CSI’s suite of
products, designed for distributed antenna
system (DAS) networks, include high-
performance digital repeaters, DAS inter-
face units (DIUs), PIM-compliant system
components and antennas as well as E911
and location-based enhancement solutions.

Coleman Global
Telecommunications

84 Merrill Road

Clifton, NJ 07012-1622

Marty Coleman
marty@colemanglobal.com

(973) 519-6416
www.ColemanGlobal.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Product types: DAS, small cell, Wi-Fi
Types of services: 1, 3,4,5,6,7,8,9,
10, 11, 12

ConcealFab |

Corporation

ConcealFab
3265 Fillmore Ridge Heights

10 above ground level
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Colorado Springs, CO 80907
Mike Slattery
mslattery@concealfab.com

(719) 599-3400

www.concealfab.com

Types of products: DAS, small cell,
Wi-Fi, backhaul

Type of service: 12

Other: 3-D product modeling for site
renderings and photo simulations
Company description:

ConcealFab 0DAS and small cell con-
cealments integrate the industry’s new-
est antenna and radio technology into a
family of pole-top, side-arm and mono-
pole solutions. Lightweight brackets and
universal mounting plates work with all
antenna brands. ConcealFab thermo-
plastic shrouds are ultra-RF-transparent
for maximum signal strength.

CORNING | MobileAccess

Wireless Solutions
Corning MobileAccess
13221 Woodland Park Road, Suite 400
Herndon, VA 20171
cmacontactus(@corning.com
(703) 848-0200
www.corning.com/mobileaccess
Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, Wi-Fi
Types of services: 1,4,5,6,7,8,9, 10,
11,12
Company description:
Corning MobileAccess provides distrib-
uted antenna system (DAS) networks,
offering flexible cellular coverage so-
lutions in the rapidly growing wireless
market. Corning MobileAccess provides
wireless operators and enterprises with
in-building wireless infrastructure solu-
tions that cover the needs of venues of
all sizes. The Corning MobileAccess
portfolio offers multiple-operator, mul-
tiple-service hybrid fiber coax solutions,
as well as single-operator solutions that
leverage existing enterprise LAN ca-
bling to transport cellular service, both

capable of supporting the full breadth of
cellular technologies in use today.

WN
G Acg TLE

1100 Dexter Ave. N., Suite 250
Seattle, WA 98109

Mike Kavanagh
mikekavanagh@crowncastle.com
(206) 336-7383

Types of system: neutral host

Types of services: 1,3,4,5,6,7,8,9
Company description:

As an owner and operator of shared
wireless infrastructure and fiber-fed tele-
communications small cell networks,
Crown Castle has been designing,
constructing, operating and marketing
DAS networks at premier venues and
locations nationwide. As the largest
independent DAS operator in the United
States, Crown Castle has 10,000 nodes
in operation or under construction and
rights to over 6,400 miles of fiber.

A

WIRELETSS®

Dali Wireless

535 Middlefield Road, Suite 280
Menlo Park, CA 94025

Laura Hayes
lhayes@daliwireless.com

(604) 420-7760
www.daliwireless.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Type of product: DAS

Types of services: 1, 4, 5, 6, 7, 8, 9,
10, 11

Company description:

Dali Wireless is a global provider of an
all-digital radio frequency (RF) signal
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AT&T Towers

| g With greater, wider demand for anytime, anywhere wireless coverage,
- N our expanded portfolio, featuring AT&T Neutral Host DAS, tower
: and rooftop coverage, offers you more ways to meet the
challenges you face. And with end-to-end support from our
specialist, we make the entire process quick and easy.

Caoverage not available everywhere.
© 2012 AT&T Intellectual Property. All rights reserved. AT&T, the AT&T logo and all other AT&T marks
contained herein are trademarks of AT&T Intellectual Property and/or AT&T affiliated companies.
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routing system, a whole new concept
of distributed antenna system. The t-
Series is a versatile and cost-effective
solution for extending the coverage and
capacity of wireless carriers indoors and
outdoors.

DeltaNode™

ereless dTechnoIogy

Bird Technologies Company

Deltanode Solutions AB

30303 Aurora Road

Solon, OH 44139

Tom Boyle

tboyle@birdrf.com

(440) 519-2172
www.deltanode.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Type of product: DAS

Types of services: 1,4, 5, 8, 11

®
eXTe n eT mConnectivity
Everywhere
SYSTEMS
ExteNet Systems
3030 Warrenville Road
Lisle, IL 60532
Sean Page
spage@extenetsystems.com
(630) 505-3817
www.extenetsystems.com
Types of systems: neutral host, public
safety
Types of products: DAS, small cell,
Wi-Fi
Types of services: 1, 2, 3,4,5,6,7, 8,
9,10, 11, 12
Company description:
ExteNet Systems designs, builds, owns
and operates distributed networks for
use by wireless carriers and venue
owners in key strategic markets. Us-
ing distributed antenna system (DAS)
networks, small cells, Wi-Fi and other

12 above ground level

technologies, ExteNet deploys networks
to enhance coverage and capacity and
enable superior wireless service in
both outdoor and indoor environments.
Primary markets addressed by ExteNet
include outdoor distributed networks in
a variety of densely occupied or heavily
traveled settings, and a host of indoor
verticals, including sports and entertain-
ment venues, the hospitality industry,
commercial buildings, and health care
facilities.

Flber Span

‘ RF ON FIBER" EXPERTS

Fiber-Span

3434 Route 22W, Suite 140
Branchburg, NJ 08876

Tom Cooper

tcooper@fiber-span.com

(905) 473-5496

www.fiber-span.com

Types of products: DAS, small cell,
Wi-Fi

Types of services: 1,4, 5, 6

Company description:

Since 1992, Fiber-Span has been sin-
gularly focused on providing wireless
coverage solutions for some of the
largest and most sophisticated RF on
fiber and land mobile radio projects
worldwide. Fiber-Span manufactures
a full suite of patented and proprietary
products including indoor and outdoor
DAS solutions for delivering coverage
across all RF frequency bands and ser-
vice offerings.

FULLERTON

ENGINEERING-DESI

Fullerton Engineering Consultants
300 N. Martingale Road, Suite 500
Schaumburg, IL 60173

Jeff Latzko

agl Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page

jlatzko@fullertonengineering.com
(224) 585-4430
www.fullertonengineering.com

Types of systems: neutral host, facility-
owned, carrier-owned

Types of services: 1,4, 5, 12

Other: architectural and engineering
design.

NETWORKS

), |nfrastructure for the New Gentury
Since 1923

H&M Networks

985 Jolly Road

Blue Bell, PA 19422

Bob Dundon

bdundon@henkels.com

(215) 283-7764

www.henkels.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 3,4,5,6,7,8,9,
10, 11, 12

Company description:

H&M Networks, a division of Henkels
& McCoy, is an integrator and engineer-
ing firm that focuses on DAS and Wi-Fi
networks. H&M designs DAS systems
for both in-building and outdoor appli-
cations. H&M operates on the iBwave
platform, has designed or built over
1,000 systems, and has relationships
with all the major carriers.

@Hunzmsuuum

Huber + Suhner

19 Thompson Drive

Essex Junction, VT 05402
www.wirelessinfrastructure.com
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AT STEALTH®, WE HAVE SYMPATHY FOR THE GUYS
WHO MAKE CERTAIN GELATINS AND FACIAL TISSUES.

We know what it's like to spend many years, and many dollars, building a
brand only to have other people use your good name for their own purposes.
But as they say, imitation is the most sincere form of flattery.

If you're in the market for wireless infrastructure concealments, look to
the company that invented the industry.

There's only one STEALTH®. And we ® it.

2 STEALTH

FIRST IN CONCEALMENT"

0

\0“

What's the concealment leader
up to today? Keep current via
our Blog, Twitter, Flickr, YouTube
and LinkedIn accounts.
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Types of products: DAS, small cell,
Wi-Fi

Type of services: 4

Company description:

The Huber + Suhner group is a global
supplier of components and systems
for electrical and optical connectivity.
The group has specialists with detailed
knowledge of practical applications.
Huber + Suhner offers expertise in
radio-frequency applications, fiber op-
tics, and low-frequency applications all
under one roof, thus providing a basis
for continual innovation that is focused
on the macro cell, small cell and DAS
needs of customers all over the world.
See ad on page 67

INDEPENDENT TOWERS HOLDINGS

THE RIGHT CONNECTIONS

Independent Towers Holdings

1033 Watervliet Shaker Road

Albany, NY 12205

Kory P. Fretto
kfretto@independenttowers.com

(518) 608-4806
www.independenttowers.com

Types of systems: DAS, small cell
Types of products: DAS, small cell
Types of services: 5, 6

Other: build-to-suit development,
owner-operator communications towers

e %e
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Isotrope

503 Main St.

Medfield, MA 02052

Steve Riggs

info@isotrope.im

(508) 359-8833

WWww.isotrope.im

Types of services: 1, 3,4,5,6,7, 11

14 above ground level
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Other: public safety DAS

Company description:

Isotrope assists in the design, permitting,
and build out of wireless communica-
tions facilities. The company’s services
include DAS design, benchmarking,
scan tests, propagation maps, RF safety
reports, regulatory compliance, interfer-
ence studies, public hearings, expert
testimony and project management.

LARSON

Larson Camouflage

1501 S. Euclid Ave.

Tucson, AZ 85713

Tom Feddersen
Feddersen@Larsoncamo.com

(520) 792-1686
www.utilitycamo.com/products/das/

Type of product: DAS

Company description:

Microlab offers a wide selection of
RF and microwave components to
customers in the distributed antenna
system (DAS) and in-building wireless
solutions industry, the radio base station
market and the medical equipment sec-
tor. Microlab’s passive RF components
share unique capabilities in the area of
broadband coverage, minimal loss and
low PIM.

e —

Optiglow Systems

380 Holly Trail
Crownsville, MD 21032
William Imperato
wimperato@optiglow.com

Types of products: DAS, small cell,
Wi-Fi

Type of service: 12

Company description:

From iconic theme parks to football
stadiums to citywide outdoor imple-
mentations, Larson has experience in
concealed DAS and small cell design
and fabrication. Larson offers several
turnkey DAS and small cell products
with integrated radio capability includ-
ing light poles, branded monoliths, street
sculptures and tree structures.

See ad on page 69

(/% Microlab

Microlab

25 Eastmans Road

Parsippany, NJ 07054

Danny Larsen

dlarsen@wtcom.com

(973) 386-9696

WWWw.wtom.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety

(410) 409-8061

www.optiglow.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 2, 3,4,5,6,7, 8,
9,10, 11, 12

Company description:

Optiglow Systems is a telecommunica-
tion infrastructure consulting firm that
designs, builds, operates and maintains
distributed antenna system (DAS) net-
works, small cells, Wi-Fi and public
safety systems for wireless cell phone
providers, enterprises and government
agencies in office, industrial and retail
buildings, hospitals, hotels, stadiums
and campus locations. Optiglow is a
product-agnostic systems integrator pro-
viding turnkey solutions on a nationwide
basis. The company’s extensive experi-
ence with wireless and IP technologies
has positioned it as an adviser in the
design, deployment, commissioning,
maintenance and continuous monitor-
ing services for voice, data and security
systems.
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MANUFACTURING, LLGC
US CAPITAL RESQURCES COMPANY

Your answer to providing NEXT GENERATION solutions for
Mounting Hybrid Cables.

One Universal Cushion ...

14mm hybrid cable 20mm hybrid cable 36mm hybrid cable
U.S. Patent Pending U.S. Patent Pending U.S. Patent Pending

with a cable range from 14mm up to 36mm
One Size Fits All

US Engineered and globally patented design, Environmentally ROHS compliant.
Quality tested for durability and strength to supersede all industry standards.

Unique one size fits all design makes this a simple solution and immediately becomes your
Best Friend in Hybrid attachment hardware while limiting your inventory and reducing cost.

4
P 4

e v
» Qv ZI8\ o -

Protect your cable and equipment warranties - Specify genuine WANHO accessories.
Available only through our qualified/OEM partners.

1ISO 9001:2008 TASO

OPTIONS CHOICES  SOLUTIONS
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#»  PEABODY

rftc concealments

Peabody RFTC Concealment

13435 Estelle St.

Corona, CA 92879

Mark Peabody
sales@peabodyconcealment.com
(888) 511-6828
www.peabodyconcealment.com

Types of products: DAS, small cell,
Wi-Fi

Types of services: 1,4, 5, 12
Company description:

Peabody has been in the business of
RF-transparent telecommunications
(RFTC) equipment concealment since
1997. Peabody RFTC Concealment
has firsthand knowledge working with
the carriers and providers on making
high-quality concealment systems. Pre-
fabricated modular designs that install in
hours save customers time and money.

(@ B
rfconnect

Intelligent Wireless

RF Connect

37735 Enterprise Court, Suite 200
Farmington Hills, MI 48331

Jeff Hipchen

jhipchen@rfconnect.com

(248) 489-5800

www.rfconnect.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 5, 6, 8,9, 11
Other: DAS consulting and outsourcing
services

Company description:

RF Connect designs and deploys high-
performance wireless networks. The
company has designed and deployed
thousands of indoor and outdoor sys-
tems in high-profile venues such as
hospitals, airports, campuses, stadiums,
arenas and tunnels. Whether single-

16 above ground level

carrier or multiple-carrier cellular, Wi-
Fi, LTE, public safety, or virtually any
other wireless technology, RFC provides
intelligent, efficient solutions to meet the
needs of even the most complex venues.

&

Radio Frequency Systems

200 Pond View Drive

Meriden, CT 06450
sales.americas@rfsworld.com

(800) 321-4700

www.rfsworld.com

Type of product: DAS

Company description:

Radio Frequency Systems (RFS) is a
global designer and manufacturer of
cable, antenna and tower systems, as
well as active and passive RF condition-
ing modules, providing total-package
solutions for outdoor and indoor wire-
less infrastructure. RFS serves OEMs,
distributors, system integrators, opera-
tors and installers.

SOLiID

Solid

617 N. Mary Ave.

Sunnyvale, CA 94085

Dennis Rigney

sales@solid.com

(888) 409-9997

www.solid.com

Types of systems: operator-owned, facil-
ity-owned, carrier-owned, public safety
Types of products: DAS, backhaul
Types of services: 2, 4, 5, 7, 8, 9, 10,
11, 12
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Company description:

Solid is a global communications
technology innovator that enables cel-
lular and public safety communications
indoors and outdoors through RF ampli-
fication and optical transport solutions.
The company’s distributed antenna sys-
tem (DAS) and backhaul products have
been deployed at hospitals; Olympic,
professional, and college sports venues;
government, university and Fortune 500
corporate buildings; and metropolitan
subways.

See ad on page 68
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STEALTH'

FIRST IN CONCEALMENT™

Stealth Concealment Solutions
3034-A Ashley Phosphate Road

North Charleston, SC 29418

Cindy Wishart
cindywishart(@stealthsite.com

(800) 755-0689 ext. 124
www.stealthconcealment.com
www.coveryourdas.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Type of service: 12

Company description:

Camouflage antennas and improve
the environmental landscape. Stealth
Concealment Solutions has provided
high-quality concealment solutions
for the wireless industry since 1992.
Stealth’s aesthetically pleasing designs
include custom rooftops, penthouses,
church steeples, water tanks, bell tow-
ers, silos, louvers, trees, crosses, cacti
and flagpoles.

See ad on pages 16 and 60
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Field Wireless Solutions

Portable.
Powerful.

PIM Tester.

The Most Trusted Instruments in the Field

Finally a 40 Watt PIM Tester portable
enough to go where the PIM is.

Up a tower, roof or mountain, the new PIM Master™ goes where you do.
No bulky boxes to lug around and no extension cords to drag along.
It's battery powered, compact and weighs as little as 9 kg (20 Ibs) for true
portability. New outdoor-readable touch screen makesiteasy to use and read.
And with patented Distance-to-PIM technology™, you'll find the source of
PIM faster - inside the feed system or beyond the antenna. Now available
in MORE frequencies. LTE 700/800/2600 MHz,UMTS 2100 MHz, Cellular
850 MHz, E-GSM 900 MHz, DCS 1800 MHz,PCS 1900 MHz, PCS/AWS
1900/2100 MHz.

Download our FREE White Paper Troubleshooting Passive
Intermodulation Problems at: www.goanritsu.com/AGLPIM

USA/Canada 1-800-ANRITSU  Europe 44 1582-433433
Japan 81 (46) 296-1208  Asia-Pacific (852) 2301-4980
South America 55 (11) 3283-2511

© 2013 Anritsu Company

Passive Intermodulation Tester
MW82119A- PIM Master

/inritsu

Discover What's Possible™
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—I— I_I_ E Y Santa Fe Springs, CA 90670
A ®

You Connect the World. We Make it Easy. Pat Flyl’lﬂ
sales@talleycom.com
Talley (800) 949-7079
12976 Sandoval St. www.talleycom.com

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

11’ W Insurance Services

Global Resources — Client Focused

SyHanover  PCIA

]
The Wireless Infrastructure Association

©2012 Branch Banking and Trust Company. Insurance.BBT.com

Types of products: DAS, small cell
Types of services: 1,4, 5,

TARATA

Tarana Wireless

2953 Bunker Hill Lane, Suite 100
Santa Clara, CA 95054

Luke Angelus
luke@taranawireless.com

(617) 413-4373
www.TaranaWireless.com

Type of system: carrier-owned

Type of product: small cell

Company description:

Tarana Wireless’ universal wireless trans-
port provides deterministic performance
at full capacity across true non-line-of-
sight (NLoS) and line-of-sight operation,
delivering backhaul anywhere small
cells are located. It combines ubiquitous
coverage, high capacity and scalability,
zero-touch provisioning and operation,
and the lowest total cost of ownership of
any NLoS backhaul solution.

TEMPEST

TELECOM SOLUTIONS

Tempest Telecom Solutions

136 W. Canon Perdido, Suite 100
Santa Barbara, CA 93101

Elda Rudd
erudd@tempesttelecom.com

18 above ground level
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(805) 879-4829

www.tempestdas.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 3,4, 5,6, 7,8, 9,
10, 11, 12

Company description:

The experts at Tempest can take DAS
and small cell projects from concept
to reality. From engineering to design,
business case approval to standardized

www.agl-mag.com
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implementation criteria, system installa-
tion to optimization, project management
to ongoing maintenance, Tempest DAS
& Small Cell promises to deliver on time,
on budget.

TESSCO
making wireless work

Tessco Technologies

11126 McCormick Road

Hunt Valley, MD 21031

John Celentano
celentanoj@tessco.com

(410) 229-1186

WWW.tessco.com

Types of products: DAS, Wi-Fi, backhaul
Types of services: 2,4, 5, 10, 11
Other: site kitting, delivery logistics
Company description:

Tessco is a comprehensive source of

equipment for building, using and
maintaining wireless broadband voice,
data and video systems. As a wireless
equipment distributor, Tessco represents
more than 300 manufacturers with over
25,000 products, all supported by techni-
cal services and training.

See ad on page 63

Trilogy Communications

2910 Highway 80 East

Pearl, MS, 30208

Angela Lourenco
alourenco@trilogycoax.com

(601) 933-7514

www.trilogycoax.com

Types of systems: neutral host, facility-
owned, carrier-owned, public safety
Types of products: DAS, small cell,
Wi-Fi

Types of services: 1, 3,4,5,6,7,9, 10, 11

®

WESTELL

Westell Technologies
750 N. Commons Drive
Aurora, IL 60504
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info@westell.com

(800) 377-8766

www.westell.com

Types of products: DAS, small cell
Types of services: 7, 8, 11

Other: system equipment

DAS site. Intelligent site management
gives service providers a real-time
view of overall network health, and
an attenuation panel offers real-time
adjustment of RF signals, power
distribution and fiber management.

Company description:

Westell’s DAS solutions are criti-
cal components in the overall DAS
network, improving the efficiency,
availability and reliability of the

QUALITY THAT TOWERS
OVER THE INDUSTRY.

AtHughey & Phillips, we're setting the standard for quality
and reliability. From product design and performance
testing to component selection and manufacturing, we
punctuate our commitment to providing products you
can count on. And because our products are made
in the USA, we stand behind them with an industry-
leading b-Year Standard Warranty. Learn more by calling

Hughey & Phillips’ industry

877.285.4466 or visit hugheyandphillips.com. leadling 5-Year Warranty
: J programs applies to
FlashGuard's FG20008-XR
HUGHEY and FG3000BXR and
HORIZON L-810, 1-864,
L865 and L-866.
PHILLIPS

HUGHEY & PHILLIPS + 877.285.4466 * HUGHEYANDPHILLIPS.COM
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questions and answers

shorter Antennas and
More Goncealments
Are on the Way

By the AGL Staff

AGL interviewed Chris Hills, western
regional sales manager for Stealth
Concealment Solutions, at an AGL
Wireless Infirastructure Conference. The
following are his remarks, edited for
length and style.

AGL: What does Stealth Concealment
solutions do?

Hills: We fabricate, engineer and
in some instances install cell-site con-
cealments. That consists
of ways to make a
traditional cell
site more ap-
pealing from
an aesthet-

ic stand-
point
to put

ABOVE GROUND stsLI

it into neighborhoods and areas
where you don’t want to see that big,
150-foot steel structure. But yet, despite
the NIMBYs, everyone wants to use
their cell phone in their backyard. We
help the wireless telecommunications
carriers build cell sites.

Stealth is a
company that
primarily hides
cell sites. We
take convention-
al cell towers and
build an aesthet-
ically pleasing
solution that will
better fit into the
landscaping of a
neighborhood or
maybe even an
industrial area
where people
want to use their cell phones in their
backyards, but they don’t want to see
the tower. We conceal cell towers.

This is Stealth’s 20th year in busi-
ness. We started the concealment con-
cept in 1992 and have grown to be about
50 employees strong.

AGL: What makes Stealth different
from other concealment companies?

Hills: We boast the highest RF trans-
parency in the industry, meaning our
material has less of an effect on the RF
side of the signal. On the cell-site side of

the construction, you can always turn the
power up to blast through material, but
it’s the uplink, the little cell phone that
you use that struggles with transmitting
through that material that is not as RF
transparent as ours. We have the best
performance in the industry.

One of the key advantages that Stealth
has over its competitors is its nationwide
sales force. We use a network of manu-
facturers reps, as opposed to most of our
competitors that are regional companies.
We have some in California. We have
some in the Northeast. No one can service
the wireless industry like we can from a
nationwide standpoint. We have people
on the street in Chicago, Kansas City,
St. Louis. When there’s a site walk that
is scheduled for the next day, we can put
someone on the site quickly, as opposed
to our competitors who would have to fly
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Early concealments were rudimentary, like flagpoles. Now, carriers are requesting more

complex solutions such as boulders.

A faux cactus conceals a cellular base
station and antenna.

someone in, if they have someone who
can jump on a plane immediately. Most
of the time, they don’t. That’s one of our
biggest advantages.

AGL: How does concealment affect
the site performance?

Hills: I’'m comparing a traditional
monopole with a tree pole. A flagpole,
not so much. That’s probably in the
neighborhood of 15 percent.

AGL: What are the most popular
concealments?

Hills: Concealments have evolved
over the past 20 years. It started with
a rudimentary flagpole and an occa-

stadiums only allow us to put them on
the tunnel openings or section marker
signs and things of that nature. That’s
what’s evolved lately with DAS.

AGL: How has the industry changed
with regard to concealment?

Hills: The industry has matured be-
cause of the demand for concealment,
largely due to the Internet. When we
started building cell-site concealment
in the early

water tank? We want one of those in
our community.”

AGL: What is the future of conceal-
ment?

Hills: Cell sites are coming down
in height and geographical coverage.
You’re going to need more sites, and
more of them in residential areas. Five
years from now, the next generation
is not going to pick up the phone and

*
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’90s, the In-

ternet wasn’t
that preva-
lent. Your city

\/\,l\
planner or :

AGL Online Video

Watch Chris Hills’

agh P

sional tree. Now, we’re getting into councilman ] Serrien ailine @i
more complex solutions. For example, didn’t know N = www.agl-mag.com/aglvideos.
we’re doing cacti. We’re doing boul- what was

ders. We’re doing some indoor stuff
like flowerpots and urns.

As the whole distributed antenna
system (DAS) evolution comes along
and small cells — the buzz phrase now
— you’re going to need ways to hide
these antennas even on the inside. For
example, some of the older stadiums
that are 100 years old are basically a
hole in the ground where they poured
cement and placed bleachers and you
have entrance tunnels under the bleach-
ers, and that’s it. You’re very limited
on where you can put antennas. Many

December 2013

available. The

carriers cer-

tainly aren’t

going around asking, “Can I put up this
150 foot monopole, or would you like
me to put up this 150-foot tree?” No.
They’re going to go with the easiest,
most cost-effective solution and not
educate the city planner. The Internet
has done that for us, and we’re see-
ing a lot of demand, even from rural
municipalities, saying, “I saw on the
Internet where you can build a water
tank. That Petticoat Junction-looking

call someone. They’re going to pick
up their iPad 10s and video chat with
friends. Look at the data use on that.
That’s how they’re going to commu-
nicate. We’re going to need more and
more of these antenna sites. They’re
all going to be shorter, and more of
them will have to be concealed than
ever. | think we’re in a great posi-
tion. I think the industry as a whole
is in a great position. u
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The View from the Top

Speaking in Orlando, Fla., on Oct. 9,
2013,"executives of four large tower
companies answered questions at a ses-
sion named “The View From the Top.”
The'occasion was PCIA’s Wireless Infra-
structure Show, and the executives were
'W. Benjamin “Ben” Moreland, president
and CEO of Crown Castle International,;
Steven Marshall, executive vice president
of American Tower and president of the
company’s U.S. tower division; Marc
Ganzi, founder of Global Tower Partners;
and Jeffrey A. Stoops, president and CEO
of SBA Communications. Jonathan Adel-
stein, PCIA’s president and CEO, was the

host. The following are highlights from
the session, edited for length and style.

Adelstein: What do you think of
American Tower’s purchase of Global
Tower Partners?

Marshall: We picked up something
like 6,500 towers, of which 500 are in
Costa Rica, 15,000 rooftops, access to
some DAS properties, some utility rights
and 35,000 miles of railway access rights.
When you combine those with American

24 above ground level

Tower’s assets, we have over 50,000 com-
munications site locations among towers,
rooftops and DAS assets. We’re able to
offer superb one-stop shop solutions to
carriers, so we’re very pleased.

Adelstein: Marc, everybody wants to
know, what will you do next?

Ganzi: We have a portfolio of towers
in Mexico, and we’ll be busy extricating
those towers out of our existing platform
and building an independent platform to
run those towers. The idea is to continue
to build and buy assets in Mexico with
existing investors. It’s a growing market.

The plan is to continue investing in
telecommunications infrastructure.
We are more connected to other
parts of the ecosystem beyond tow-
ers. Telecom infrastructure goes
from data centers to backhaul to
fiber to the cloud. As carriers move
toward voice over LTE, the ability
to move data traffic becomes more
important. We’ll look at other op-
portunities outside the tower world, but
staying pretty close to home.

Adelstein: Where are we in the 4G
build out? What’s next as carriers
finish their networks?

Stoops: LTE is still getting to full
coverage. [tis a good time to be in this in-
dustry because unlike prior technological
upgrades where some of it was software-
oriented, in every single case, LTE is an
equipment-specific, equipment-intensive

upgrade for our customers.

Moreland: We’re seeing a return to
collocations this year. Verizon and AT&T
are starting now with the infill network,
and we expect that from Sprint and
T-Mobile as they complete their LTE builds.

Adelstein: Are you seeing a shift away
from amendments and toward new
collocations?

Stoops: We are. The trend continues
where the incremental revenue that we’re
adding probably peaked in the fourth
quarter of 2012 with amendments being
the highest percentage of contribution
that we had ever seen. Now, it’s starting to
constantly, gradually and steadily move
toward true new collocation.

When you think about how carriers de-
ploy their networks, it was all about speed
and efficiency, which was the amendment
process. That’s how they got there quick-
est and cheapest. What followed in past
cycles was the infill stage, which is satis-
fied by brand new tenancies. That’s going
to last for quite some time.

Marshall: Additional growth in data
needs infrastructure to support it. We
saw a lot of amendment activity during
the last couple of years and less col-
location. Despite a bit of a swing back
toward collocation, there remains a lot
of amendment activity and probably
higher average amendment rates because
of these amendments putting a lot more
equipment onto existing rad centers.

Stoops: The new lease, brand new
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collocation tenancy applications are
for the largest equipment loads that
we’ve ever seen.

Adelstein: PCIA, under previous
Chairman Marc Ganzi, got legislation
through Congress, Section 6409, al-
lowing collocation by right. We’ve had
progress with the shot clock and state
legislation. The regulatory environment
really seems to have improved. Has it
made a difference in the speed at which
carriers are able to deploy 4G?
Moreland: Absolutely. It provided
a federal law backdrop for local zoning
municipalities to get behind and, in some
cases, just adopt as a matter of course. It’s
not universal, but the momentum is help-
ing with collocation and amendments on
sites. The speed and ease that we’re able
to provide to carriers is welcome.
Stoops: PCIA succeeded in remov-
ing regulatory for the most part as the
single longest delay point. Today’s de-
lays have more to do with availability

of equipment and human resources.

Ganzi: For some tower developers, it’s

no longer NIMBY, it’s YIMBY, “yes in
my backyard.” It used to be towers were
a blight on society, but now they’re an
integral part of the way we lead our lives.
That’s a big mind shift at a local level.
It’s a battle that
took years to fight.
It happened with
showing up at zon-
ing board meetings
and educating peo-
ple about the public
benefits of wireless
infrastructure.

If we can accelerate the carriers’ net-
work build outs and we can reduce cost,
then we’ve really provided added value
to our customers. That’s why we worked
hard on the Hill for years and years and
years to get that legislation passed.

Adelstein: What do you see as
some of the obstacles left? What do
we focus on now?

Stoops: On the federal side, we’re in
pretty good shape. There always will be
state and local flashpoints where we’ll
need to devote resources to expedite the
ability to build infrastructure.
Adelstein: Will FirstNet make a mate-
rial difference in the business? When

do you anticipate FirstNet will start
driving the business and revenue?
Marshall: I don’t see any infrastruc-
ture activity until 2015 at the earliest. We
could even see delays in that.
Moreland: I was pleased to hear
that FirstNet’s priority will be collo-
cation on existing sites. We certainly
stand ready to provide our portfolio

From the left: Steven Marshall, Marc Ganzi, W. Benjamin Moreland, Jeffrey A. Stoops and Jonathan Adelstein.
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Steven Marshall, executive vice president
of American Tower and president of its U.S.
tower division.

sites as the most cost-effective and
timely way to roll out a wireless net-
work. Among other things, FirstNet has
to sort out how the spectrum gets used
and monetized, and then state govern-
ment issues.

Stoops: FirstNet has the ability to

access about $2 billion prior to the TV
broadcast re-auctions. I’'m guessing
most of that will be spent on the heart
of FirstNet’s operations. The lion’s
share of the business and the deploy-
ments will occur only after the TV
spectrum re-auctions happen and fund-
ing results. That step has its own set of
timing and logistical challenges.
Ganzi: The turf war among local
municipalities, counties and states want-

26 above ground level

ing their own systems poses significant
challenges. The easy part can actually
be putting antennas on the air and get-
ting the network going. If FirstNet can
get the states and counties behind it,
that makes for a 2015 or 2016 revenue-
generation opportunity.

Thirty-five percent of FirstNet’s
antenna sites will be in the urban core,
which means 65 percent of the rest of
the country needs to be covered. That’s
alot of geography to cover. As you move
outside the cities, the real opportunity
for tower developers is to provide in-
frastructure where there will be colloca-
tions and new tower builds.

Adelstein: What other business op-
portunities are next? Will Dish Net-
work become the next tenant? Is any
other new entrant on the horizon?

Moreland: Dish has been very public
about its need and desire to have a wire-
less product. It has aggressively acquired
spectrum, and Dish makes no bones
about its interest in either acquiring or
partnering with a wireless carrier to build
a wireless product.

Stoops: Dish comes immediately to

mind because it controls
enough spectrum to make a
difference not only with its
own business plan but also
to our industry with addi-
tional work. It’s widely be-
lieved that when Dish does
deploy, it will use network
sharing, which hasn’t been
done to any great extent in
the United States.
Marshall: The Dish
spectrum will get deployed by somebody,
either by Dish or by some other carrier.
That will drive additional demand for
infrastructure.

Carriers are spending billions and
billions of dollars in refreshing, up-
grading and expanding their networks
because they see a fantastic future. New
entrants will see the same. Softbank
invested in Sprint because it sees an
enormous opportunity in the United

Marc Ganzi, founder, Global Tower
Partners, which now is a subsidiary of
American Tower.

States. Maybe Dish will drive a lot more
infrastructure investment. Meanwhile,
other carriers will continue to invest in
their platforms.

Moreland: The U.S. market has
four large, active carriers, each spending
incremental dollars of capex and driv-
ing incremental dollars of return. Each
is in various stages of network roll out.
Consumers demonstrate an insatiable
appetite for multiple screens and maybe
even connected cars. This will drive a
lot of network and capital deployment.
There is no better way to do that than
with shared common elements of wire-
less infrastructure. Carriers are constantly
thinking about how to manage costs as
they spend billions of dollars on their
networks. What we operate is the most
efficient, cost-effective and quickest way
to deploy additional network. That’s a
great place to be.

Marshall: In the past five years,
America has come back from being a
laggard in technological sophistication
to being at the forefront of deployment.
Europe invested in 3G before America,
and now the American 4G deployment
is way ahead of Europe’s. In a short
period, American carriers moved from
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W. Benjamin “Ben” Moreland, president
and chief executive officer, Crown Castle
International.

laggard to leader on the world stage.

Moreland: And all through this time,
we really haven’t had a true new market
entrant. We’ve been pretty busy with the
folks that we have.

Adelstein: Railroads are under a
statutory deadline by the end of 2015
to build out a positive train control,
which can use as many as 20,000 new
sites. Although some sites would be very
short, it’s quite an opportunity. Could
transportation be a big driver for wire-
less service demand — trains and cars?

Ganzi: Wireless networks not only
provide two-way communications be-
tween human beings but also machine-
to-machine communications. The
opportunity in positive train control
could resemble the smart grid opportuni-
ty of two years ago. It was fringe leasing,
where we didn’t do a ton of leasing in
smart grid but there was some anecdotal
leasing with some major utility compa-
nies. We believe that trend will continue
in the railroad industry as well.

One opportunity is to help railroads
enhance their communications, which
could enhance the cash flow profile of
our sites. A second opportunity comes

December 2013

ABOVE GROUND stsLI

with having unique locations in places
for railroad communications equipment
that also help expand wireless carrier
networks along railroad rights of way.

When trying to figure out new and
unique ways to provide real estate to
our carrier partners in areas where it’s
difficult to build and difficult to zone, we
think about where railroad infrastructure
sits. It’s very much where consumers
are doing business and consumers are
leading their lives at night.

Stoops: SBA Communications
partnered with Union Pacific to man-
age its infrastructure, and we’ve been
working with them on positive train
control. Many positive train control
antenna sites may not be great sites for
mobile wireless, but there will be a fair
number where roads cross in populated
areas, and building a larger piece of
infrastructure for possible multitenant
occupancy makes sense. Railroads have
zoning exemptions and entitlements
that will help speed the process. I ex-
pect to see some incremental positives
coming out of train control.

Adelstein: How do you evaluate
international business opportunities?
And what do you see as the biggest
opportunities for mergers and acqui-
sitions (M&A)?

Marshall: For international in-
vesting, we build on the foundation
we have in the United States, the
skills and expertise, and our systems.
We like to deploy the U.S. model to
emerging markets that, in comparison,
are further back in the life cycle of
infrastructure development and bring
incremental economic benefit to those
countries while deriving value for our
shareholders. In the past six years,
we’ve gone into an additional 11 mar-
kets other than Brazil and Mexico.

We screen countries for political, fi-
nancial and economic risk, and those with
multiple carriers that need infrastructure.
Usually, emerging markets have no tower
companies to buy, so we seek to convince
carriers to sell infrastructure assets or
convince them to allow us to build assets

Jeffrey A. Stoops, president and chief
executive officer, SBA Communica-
tions.

to share. I want to deploy capital at suit-
able risk-adjusted rates of return relevant
to any particular country. Meanwhile, we
always look to enhance our position in
the United States.

Moreland: The North American
market is the most attractive wireless

market in the world as measured by
lots of different metrics. We added
over 7,000 sites last year as well as
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10,000 DAS nodes and the small cell
business we operate. We acquired the
former NextG Networks. Meanwhile,
we’ve looked at opportunities in South
America and Western Europe. At the
price points we saw, I have no news
for you. We’re firmly committed to our
strategy of being a leader in the North
American market.

Stoops: We gauge our international
investments and risk-adjust them against
the North American market, which is
very attractive. The most important
job we have is the allocation of capital.
Shareholders like to see top line and
EBITDA growth. To make sure we
always had the largest or the right size
of playing field to deploy capital, we

moved international investment first in
Canada, then in Central America and,
most recently, in Brazil.

Every day brings a new capital alloca-
tion decision, U.S. versus international, if
one or the other has the appropriate return.

28 above ground level

The return on international investment

always is higher than what we would seek

in the United States. We want to stay fully

invested, so if investments in foreign or

domestic towers aren’t attractive enough,

we may purchase our own stock. Another

alternative for the capital is to pay down

debt, which to us hasn’t made much sense

recently given the low cost of debt. It’s all

about managing the equation to produce
the greatest value for shareholders.

Ganzi: The shared infrastructure

model now is a global business. We share

a common goal of capital allocation to

achieve the target of returns for investors.

The decision reflects where we can find

good places at the right price to enter into

relationships with good customers that

can enter into

long-term leases

and then we can

get the benefit

of that business

model, which

is the recurring

revenue model.

If you think

about the arc of

where this industry has come in 20 years

to where we are today, the tower industry

is a global industry because carriers have

accepted the shared infrastructure model

across the globe. That makes it exciting for

us. We didn’t really have these problems

*

10 years ago. We didn’t wake up
every day and say, “Geez, should
Iinvest in Africa? Or should I buy
a tower business in Spain?”’ These
are new problems. Not problems,
but really new opportunities.

Stoops: Tower companies can
take on additional assets with
little additional incremental over-
head expense. With that in mind,
it’s in all of our best interests to
continue to grow with assets pur-
chased at the right prices, but to
continue to grow our portfolios.

Moreland: We speculated for
years that this business model
could attract a cost of capital
lower than our carrier customers’
cost of capital. We’re rapidly approach-
ing that. Crown Castle has elected to
convert into a real estate investment
trust (REIT) as American Tower did.
Global Tower Partners already was a
private REIT. The REIT is a model that
will introduce the wireless infrastructure
business to a broader investor base, one
that typically brings a lower cost of
capital that more appropriately values
the long-term, recurring, contracted
revenue stream that we have.

The ability to redeploy capital in ex-
cess of the mandatory REIT distribution
becomes increasingly important. With a
larger REIT shareholder base, we have
the opportunity to continue to lower the
cost of capital as we increase the dividend
requirement, and the net operating losses
built up over time are exhausted.

We provide a clear path to the invest-
ment community as to what the business
looks like long term. It’s attractive for
shareholders and for small tower devel-
opers seeking to monetize their invest-
ments. It’s also attractive for our carrier
customers. We can raise capital, both
debt and equity, at an expected return
that’s lower than the return for the car-
riers themselves, and let them put their
resources to work in a way to best grow
their businesses and let us own and oper-
ate the shared infrastructure elements of
their businesses. This happens in other
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industries such as oil and gas, and real
estate. I’'m encouraged that we’re ma-
turing to the point where we’re getting
to that stage. It’s a nice turn of events
for the industry, one that will continue
to work globally, not necessarily just
focused on the United States.

Adelstein: Are you seeing small cells
and DAS as a small part of your busi-
ness, but growing? Is the time coming
when small cells can take advantage
of the shared infrastructure business
model, or is it a totally different busi-
ness model?

Moreland: Crown Castle made a big
statement last year with a billion-dollar We’ll probably spend close plicated than a tower. Collocation can
investment in the small cell business. Itis  to $200 million this year on either be on the same pole in the same
very much a shareable model in our view. new small cell construction, collocation  shared electronic box or it can be on the
The fiber, the intellectual property and the — and new build. next pole over. Carriers will use small
permitting are shareable elements. Small cell architecture is more com-  cells to add capacity where macro sites

Since 1946 SPINNER has been a leader in
the development of the highest quality RF
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Splitters
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also has connectors for Plenum cables, as
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us for more information on SPINNER DAS
products.
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are not sufficient. But small cells do not
take the place of a macro site. Carriers
prefer macro sites, but in a lot of urban
environments capacity cannot be deliv-
ered by a macro site. We see tremendous
small cell take up and adoption by carri-
ers in those limited geographies.
Marshall: There’s a lot of interest
in small cells, but it isn’t clear exactly
what a small cell is. We are seeing
people think about putting small cells
supposedly on their towers on an un-
derlay network. We’re seeing people
talk about just throwing small cells
out to enterprise customers and saying,
“Plug this in and you’ll improve your
wireless capacity and capability.” We
will continue to evaluate small cells and
see whether the degree of opportunity is
there for us and our shareholders.
We’ve been in the small cell business
for a long time, particularly on the in-

building wireless or indoor DAS side.
We have 260 in-building wireless sys-
tems in some of the biggest U.S. venues.
We have more in-building wireless and
third-party systems than anyone else in
the United States. We heavily invested
in the niche. I spent more last year and
this year and probably will spend more
next year on in-building DAS systems
than I previously spent in my six years
with American Tower.

Nevertheless, small cells remain a
small part of American Tower’s revenue
and EBITDA. Macro cells, macro towers
are by far the biggest driver of revenue
and EBITDA for us in the United States.
I think it will continue to be so, despite
the fact that we built one of the biggest
DAS networks at Daytona in record
time earlier in the year. We’re investing
more than we’ve ever done, but it’s still
a small part of our business.

Stoops: We have our view and our
participation in DAS and small cells is
our investment in ExteNet, a company
that focuses on DAS, small cells and in-
building wireless. In-building wireless
is hot and has been for some time. It’s
expected to stay busy.

DAS seems to be gaining more
traction. DAS in general, just for some
structural reasons as to which play-
ers were really using DAS and which
weren’t, took a bit of a step backward
when AT&T announced the T-Mobile
acquisition at a time when certain proj-
ects were pending. We are now finally
seeing some true small cell deploy-
ments. There was a huge gap a year ago
between the buzz about small cells and
what was really getting done. But that’s
starting to narrow, and as years go by,
we’ll be able to talk increasingly about
actual true small cell deployments that
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probably will be numerous.

Ganzi: It’s increasingly apparent
that carriers view small cells as a tool
to extend the network closer to the sub-
scriber, particularly in the urban core.
Wireless device performance improves
if you can shorten the distance from the
antenna to the device.

To provide solutions to our carrier
partners requires making available all
of the tools. You have to offer DAS and
in-building wireless systems along with
towers and a significant commercial real
estate portfolio because consumers hang
out in office buildings, hotels, malls and
restaurants where they use their com-
munications devices. This is where they
download documents, music and video.
Having commercial real estate in the ur-
ban core by leasing not just the rooftops
but also the sides of buildings and the
insides of buildings is part of offering

a variety of solutions to accomplish
carrier objectives — micro cells, DAS,
femtocells, Wi-Fi and macro cells.
Small cells are not new. They’ve been
here for a long time. But we adapt. We
change. We try to predict where our car-

rier partners need to go. That’s critical
for success. =

The next Wireless Infrastructure Show will
be held in Orlando, Fla., May 19-22, 2014.
For information, visit www.pcia.com. Pho-
tography by Don Bishop.

Is your site a grounding nightmare? Trouble
meeting your ground resistance plan?
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Make it easy
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Order from the manufacturer.

We don't just market and sell a variety of
obstruction lighting fixtures and controllers —
we are a manufacturer.

Choose from our in-stock products or design
a custom system. Your order will be fabricated,
based on your requirements and
schedule, with our superior
competitively-priced products.

At Specialty Tower Lighting, you can rely on our
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Industry Leaders Give 2014
the Crystal Ball Treatment

Compiled by J. Sharpe Smith

The Goming Year: Good for Tower Companies

32 above ground level

Ronald G. Bizick 11
Chief Executive Officer
Tarpon Towers

Our mid-sized tower busi-
ness has never been stronger.
We are expecting 2014 to con-
tinue to be very strong. Carrier
activities, including new builds,
collocations and amendments,
have built up throughout 2013,
and new projects appear to be
well funded with numerous
active search rings. AT&T and
Verizon Wireless are fighting
to keep ahead of each other
and the rest of the pack with
unprecedented activity in LTE,
infill sites and new coverage.
Also, Sprint and T-Mobile
USA have fresh war chests and
creative approaches to add sub-
scribers, bringing new vigor to
their 2014 projected activities.
All four national carriers were
actively upgrading their data
networks throughout 2013 and,

if the carriers execute their current plans
(it seems likely that they will), all four will
be simultaneously active in the new siting
market for the first time in many years. We
expect this build-up to continue, and the
effect is already showing with our 2014
pipeline at record levels.

This much growth has made the tower
acquisition market red hot, and we don’t
foresee it cooling down. Valuations in the
middle market remain high for sellers as
buyers remain bullish on future growth.
We expect the buyers of AT&T’s and
Global Tower Partners’ towers to quickly
integrate their purchased towers and con-
tinue the acquisition trend by pursuing
the remaining mid-size and smaller tower
companies. Critical mass will remain an
edge. Comparatively larger portfolios will
command a premium as the herd thins,
but smaller companies will continue to
be pursued. The active acquisition market
will help ensure that the robust cottage
industry persists as local developers build
towers throughout the country and sell to
larger buyers, taking profits and refreshing
capital for new projects.
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The Great Tower Migration - 3G to 4G

Jake MacLeod
Consultant
Gray Beards Consulting

Forecasting the future of wireless
communications technology needs a
historical perspective for better accuracy.
Technology is not the sole factor for suc-
cess in the marketplace. Governmental
regulation and the competitive landscape
are the two other legs of the three-legged
stool. Each of the legs depends on the
others for market success. If one is
lacking, the platform is unstable and the
probability of market success is low. With
that perspective in mind, let’s examine
several technologies and forecast their
success or failure.

2G and 3G: Second-generation (2G)
cellular technologies are on their last
legs, given the natural evolution of wire-
less technologies. The 2G technologies
are TDMA — GSM, TDMA (IS-136),
CDPD, GPRS, EDGE, HSDPA and
CDMA (IS-95), and 1XRTT. These
technologies were introduced more than
12 years ago and have been the lifeblood
for the carriers for many years. As the
third-generation (3G) technologies were
introduced into the NFL cities, the 2G
equipment was forklifted and reinstalled

in suburban and rural communities to
expand carriers’ service footprints and
to extend the revenue-producing life of
the capital asset.

Now that the 3G technologies have
been widely deployed throughout the
United States, the 2G equipment will be

taken out of service, refurbished and sold
on the global market for use in under-
served areas of the world.

3G to 4G technology transition: As
with any transition from one technology
to another, the carriers deploy the new
technology carefully and methodically to
ensure proper technical and operational
management. The migration from 3G
UMTS to 4G LTE (Long Term Evolution)
is proving to be difficult, given that voice
transmission is not yet fully baked into the

LTE technology, so voice must be carried
by the 3G technology until the carriers
can be certain that the 4G technologies
can reliably handle the voice communica-
tions. The migration will take some time
as the carriers adjust their management
parameters to accommodate the intricacies
of the 4G orthogonal frequency division
multiplexing (OFDM) systems in their
operations support systems and business
support systems (BSS) platforms. An ad-
ditional level of complexity is encountered
as a result of the fundamental difference
in 3G CDMA versus the 4G OFDMA
technologies. The hand up (3G to 4G) and
hand down (4G to 3G) issues require inter-
technology coordination and manipulation
of operational parameters. A significant
amount of trial and error regarding adjust-
ing operational parameters will extend
well into 2014. Only when the carriers are
comfortable with the operational charac-
teristics of the 4G OFDM technology and
have all of the billing systems integrated
in the BSS will the carriers significantly
expand the 4G footprint.

Eventually, when the 4G bugs are
defined and solutions enabled, the carri-
ers will begin to deploy 4G in small cells
and DAS systems. The time frame for
this will likely be in 4Q 2014.

More Garriers Divest Towers, Network Densification Rules

December 2013
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Marc Ganzi
Founder
Global Tower Partners

We have seen a trend in North and
South America of large wireless carriers
divesting tower assets. This trend will
continue and become more pronounced
as it extends to Europe and parts of Asia.
The days of carriers holding tower assets
for strategic purposes are waning as the
shared wireless infrastructure business
model that started in the United States is
being more accepted globally.

Densification is a key trend to
watch in 2014. It is happening far fast-
er than expected. AT&T and Verizon
Wireless will lead the densification to
solidify their 4G/LTE networks, but
nobody should discount the relevance
of a fully funded Sprint 4G build out,
the effect of Softbank’s culture and
Softbank’s desire to compete head-to-
head with its larger rivals on the tower
leasing market. This will lead to larger
capex spends and ultimately enhanced
network quality that will benefit con-
sumers of wireless products.
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2014 (and Beyond) Predictions

Jonathan L. Kramer
Founding Attorney
Telecom Law Firm

It doesn’t take a crystal ball or a
divining rod to determine that 2014
will be a sea-change year for the fun-
damental framework of wireless regu-

lation and

ABOVE GROUND stsLI

future trends
in deploy-
ment that will
inevitably
follow those
changes.

With two
massive, open
FCC dock-
ets regarding
broadband
deployment
and RF emis-
sions safety,
the commis-
sion is set to rock our world — with
the word “our” being equally applicable
to the industry and to state and local
governments.

The easier of the two dockets, the
RF emissions docket, seems headed to
arational conclusion: The basic legacy

FCC RF emissions standards for base
stations are unlikely to change in any
material way, despite pleas from some
segments of the public to the contrary
based largely on incomplete infor-
mation (or outright misinformation)
about RF emissions.

Sometime in 2014, after the updat-
ed RF emissions rules are adopted, I
believe the FCC will release a revised,
updated and expanded guide on RF
emissions safety to local governments
and the public.

So answer me this: Why does the
wireless industry still promote unnec-
essary and permit-delaying confusion
regarding RF safety by constantly
referring to RF emissions as radiation?
It makes no sense to me, and a simple
memo to the engineers, architects,
designers and permit runners can start
the healing by merely doing a word
search for “radiation” and replacing it
with “emissions.” Doesn’t “EM center”
sound nicer than “rad center” or, worse
still, “radiation center,” without altering
the basic meaning? I hope that 2014 will
be the year that the word radiation exits
our public vocabulary.

I saved my biggest, if certainly not
the most troubling, predictions for last

Top Tower Predictions for 2020

Ted Abrams
Wireless Consultant
Abrams Wireless

1. Towers and
tower companies are
recognized universally
as blue-chip invest-
ments.

2. Tower demand
continues.

3. Towers are rec-
ognized as essential
infrastructure as im-

34 above ground level

portant to society and the economy as
bridges and railroads.

4. Antenna positions in the search
ring above surrounding clutter con-
tinue to command the highest price
per site.

5. Hardened tower compounds
become hubs serving hundreds of
small cells.

6. Tower asset monetization is
exercised by every business that cat-
egorizes tower assets as noncore and
nonstrategic.

7. Tower portfolio rationalization

— my predictions for the Broadband
Deployment Docket released by the
FCC on Sept. 26,2013. Everyone knew
it was coming, yet the commission has
gone beyond what some expected by
asking us to comment on fundamental
issues of whether the federal, state and
local governments control local land
use and safety codes, and how to tor-
ture the plain words of what many see
as a fundamentally flawed, arguably
unconstitutional federal cram-down.
In many ways, the FCC is asking com-
menters for advice on ways to adopt
even more restrictive interpretations
that are likely no less unconstitutional.
I predict that the 60-day comment and
30-day reply periods will be tolled,
given the magnitude and fundamental
structural and constitutional questions
that are raised in the commission’s
docket. Hey, I’'m a local government
guy — I get to argue that the emperor
has no clothes. Whether the emperor
can be convinced of that will be seen
around mid-2014 and on reconsidera-
tion in late 2014 or early 2015.

For my last and safest prediction, I
predict federal judges will review the final
broadband deployment rules sometime
in 2016.

will take old, redundant steel out of
the air — but ground space can be a
different story.

8. Economies of scale continue to
streamline processes and reduce costs
of portfolio management.

9. Asset integrity management be-
comes increasingly important as tower
owners eliminate defects and drive out
unreliability.

10. Tower profiles change to incor-
porate more creative forms and artistic
shapes in response to rising demand
for pleasing aesthetics.
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Think Small to Get Big Bandwidth

Peter Murray
Director of Wireless Solutions
CCI Systems

Network operators will continue the
race to densify their networks. Small
cells, Wi-Fi and DAS will continue to
provide much-needed relief. Fiber to the
cell towers and backhaul methodologies
will also continue to be an important part
of the solution.

The pressure to produce will stimu-
late multiple business models and
some foolish behaviors. Neutral
hosts make sense with DAS, but the
smaller cells don’t offer multiple-
carrier options. Perhaps eventually
they will. How will the smaller cells

get backhaul in the outdoor environ-
ment? Does the incremental cost of
deploying these technologies really
make good business sense? Where is
the demand really coming from? [ sug-
gest it’s coming from teenagers who
are tethered to their devices, posting
video highlights of their every breath
on their subsidized smartphones.

Licensed and unlicensed wireless
capability in one access box is exciting,
but 802.11 AC will offer more bandwidth
at the access level. Will gigabit pipes be
deployed behind this access methodol-
ogy? Please.

The other day, while I was in my
community pool, I noticed three
people were taking photos and then

texting or posting to Facebook the
excitement of — not swimming.
Good for them, but how

do average revenue per
user (ARPU) and earn-
ings benefit from this
behavior? It doesn’t,
and it will ultimately
hurt the operators and
help the manufactur-
ers and integrators, to
a degree. Ultimately,
the ARPU and earnings
growth in foolish forecasts will not
materialize, and the manufacturers and
integrators will eat their own young.
I foresee budget cuts, layoffs and
travel restrictions in Q3 and Q4 2014.

Cami Zimmer
Director of Communications
NewCore Wireless
with assistance from
Paul Vershure
Executive Director of Site Develop-
ment and Construction Services
NewCore Wireless

1. Fiber builds, especially direct
to tower sites, will remain a focus
of large and small telcos to meet
the never-ending traffic demand of
the wireless industry. Everyone is
scrambling to plow fiber to sites as
the orders come in. This is great news
for rural telcos looking for additional
revenue to make up for continuing
landline subscriber losses.

2. Rural area builds will continue to
grow for wireless carriers of all sizes,
especially in niche markets with large
growth (western North Dakota and va-
cation destinations, for example). It is
that old saying: People want coverage
where they live, work and play. A lot of

Rural Towers and Fiber Backhaul Will Grow in 2014

people play in those rural areas and will
expect their carrier to play there, too.
3. Small cell and Wi-Fi deploy-

ment will continue to grow to keep up
with customer demands in the urban
markets. I doubt we will see much of
small cells in the rural communities
any time soon — macro sites remain
sufficient.

4. Buy stock in the large tower
companies because they probably
have the simplest and best business

case in the wireless world. No mat-
ter how poor their customer service
seems to be, they still do extremely
well.

5. Expect to see consolidation in
the hosted core environment.

6. The part of the contractor
industry focused on wireless will
continue to see strong demand for its
services. Contractors have done ex-
tremely well through the recession
because of the continued growth of
wireless. Wireless, overall, had a
tough time in the early 2000s reces-
sion but did much better during the
most recent recession. It has been
a great industry to be in during the
second go-around.

7. More mergers. Who, what?
Who knows, but there will be more.
(I will tell you at the end of 2014.)

8. Last but not least, a not-
so-obvious prediction is that
Verizon Wireless will part-
ner with NewCore Wireless for
3G and LTE switching services.

December 2013
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Mainstreamin 2014

Gordon Mansfield
Chairman
Small Cell Forum

The past 12 months have seen
deployments of small cells continue
to gain speed. As small cells move
beyond initial deployments in the
residential market, we are seeing them
used in a diverse set of scenarios. In
2014, we are likely to see deploy-
ments in both enterprise and urban
environments break through into the
mainstream.

Operators have traditionally had lim-
ited success penetrating the enterprise
market. With their innate ability to im-
prove coverage and add capacity, small
cells are as much of a boon to businesses
as to residences. Mobile operators have
seen an opportunity to use small cells
as a platform to deliver value-added
services. By leveraging the unique at-
tributes of small cells, mobile operators
can create enterprise networks, enable
BYOD and even give mobile phones
access to functionality usually reserved
for the IP desk phone.

In 2014, we will see LTE deploy-
ments around the world continue to

The Gonstruction of FirstNet Towers and the importance of LA-

Michael Myers
Writer
Advancing Telecom blog

A lot is happening with the Los
Angeles Regional Interoperable Com-
munications Systems (LA-RICS), and
FirstNet should take notice. There is the
shortage of tower crews in the market,
but another key topic needs to be ad-
dressed: civil construction.

More than 70 percent of the LA-RICS
proposal relates to civil construction.

36 above ground level
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gain momentum, and although the
technology itself is viewed by some as a
panacea to overburdened networks, data
volumes are growing more than ever. To
meet ever-increasing demands placed

on their networks in busy urban areas,
operators are deploying public access
small cells in addition to utilizing addi-
tional spectrum being made available to
serve this growth. By using small cells,
operators are able to add vital capacity
and coverage where it’s needed.

We are also seeing an evolution in

Mainly, this is due to the need for less
complexity in the first phase of its rollout,
which essentially puts the focus on the
build and the first stage of implement-
ing the technology (that being LTE and
microwave). Why is this a problem?

In the telecommunications industry,
construction contractors, primarily the
big engineering companies, are not com-
petitive with the wireless carriers and the
original equipment manufacturers (OEMs)
because services rendered by carriers don’t
require complex hardening, as FirstNet

multimode small cells. When the mod-
ern small cell industry was born a little
more than five years ago, much of the
discourse surrounding the technology
pitted it against Wi-Fi. Now, however,
things have changed considerably. Rath-
er than being either/or, cellular versus
Wi-Fi, the two technologies are viewed
as complementary — different tools
for different jobs. Integration of Wi-Fi
into small cell deployments is likely to
become more commonplace in all types
of small cell deployments, particularly
enterprise and urban, with a view to
delivering the highest-quality mobile
broadband experience to consumers.

Through its release program, the
Small Cell Forum is actively working
to accelerate small cell deployments.
Release 2, which has an enterprise
theme, will be published in Decem-
ber 2013. Release 3, which considers
urban deployments, will be published
in February 2014. In the next five
years, the forum’s work, including its
release program, will see small cell
deployments become the norm, rolled
out alongside macro cells as operators
work to add capacity with the densifi-
cation of their networks.

does. Ultimately, this means the carriers
can get by on the cheap by focusing on
local turfplayers. Plus, when carriers make
their OEMs the responsible parties for
building their networks, the carriers can
simplify their contracts through lump-sum
service contracts tied to the sale of equip-
ment. This means the carrier can call on
the OEM any time they want, for whatever
reason, using that fixed sum. It’s kind of an
all-you-can-eat business model.

Because OEMs are most concerned
about profiting from the sale of their
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In-huilding Wireless Market Gonstantly Changing

Bob Butchko

National Business Development
Executive

RF Connect

Because the wireless device is now,
in many cases, your only device, users
demand wireless connectivity as reli-
able as a landline that presents data-rich
content as fast or faster than a wired
laptop. Ironically, 80 percent of all voice
calls and Internet connections are made
indoors where the data-carrying signal
is robust and unencumbered by the
building itself. In-building distributed
antenna system (DAS) networks have
become the standard way to bring a reli-
able cellular signal into buildings. In a
relatively short period, DAS has evolved
from being a curiosity to become a
luxury, then to become an amenity and,
finally, to become a utility.

My world is all about designing
and implementing in-building wireless
DAS. Rest assured, the smartphone mar-
ket will remain in a state of hyper growth
into the foreseeable future. This means
that everything in the in-building wire-

gear, they tend to go cheap with their
services portion (what they call delivery)
by, confusingly, trying to apply paid
services under the overheads of product
development. When that happens, they
are forced to bring in low-cost contrac-
tors to perform roles they can’t afford to
perform themselves. Unfortunately, the
first to be scrutinized are their construc-
tion contractors. This is why we don’t
see major engineering firms such as
Bechtel, Fluor and CH2M Hill building
the carrier networks. They can’t compete
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less market will be constantly adapting
and changing to meet the demand.
Here are five predictions:
1. DAS as we know it today will
take on additional roles becoming more

of a wireless utility network. Cellular,
public safety, Wi-Fi, video security and
just about any IP device will be able to
ride on DAS.

2. New return on investment formu-
las will emerge, showing overwhelming

in the EFI (engineer, furnish and install)
marketplace. Their overheads are too
high to compete with the mom-and-pops.
But now comes FirstNet.

FirstNet is a whole new beast. FirstNet
needs the complex hardening characteris-
tics that put it above the standard carrier
design. Plus, FirstNet is not as concerned
with profit as it is with enabling its self-
fulfillment responsibilities covered by
legislation passed to create the public
safety broadband network. It also is con-
cerned with attracting private equity to

evidence that customer satisfaction,
increased sales in retail, decreased li-
ability and increased client confidence
in mass notification systems will be the
by-products of a strong DAS coupled
with innovative software applications.

3. As 4G/LTE becomes more en-
trenched, the macro system gets aug-
mented by outdoor small cells, and as
data becomes less expensive, Wi-Fi
will take a back seat. 4G/LTE is a true
wireless data network. It is faster than
Wi-Fi, secure and reliable, and it has
guaranteed levels of service.

4. The small cell will become the
signal source for many indoor DAS
installations. This will allow for the
emergence of a much-needed, less costly
mid-market DAS solution.

5. The role of a DAS systems inte-
grator will change from a get-in-line,
one of many bidders, to an outsourcing
agent who advocates for the client and
provides a one-stop-shop experience.
This new business model will also marry
infrastructure with applications to pro-
vide defined services or to solve specific
wireless problems in unique ways.

pay for the deployments. This means the
small players will not, for the most part,
be leading the construction effort. Those
who do are known as turf players. When
you have 20 construction crews delivering
concrete, digging 30-foot holes for 70-foot
towers, pouring concrete pads, delivering
steel towers and installing vendor gear on
top of the 70 foot poles while controlling
an army of contractors and leasing, zoning
and environmental crews, you can see why
it takes a big engineering firm to ensure
the deployment is done correctly.
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HORIZONS

Tom Skidmore

Director

DAS and Small Cell Services
Black & Veatch

Wireless service providers continue
to be pressured to decrease the cost
per megabit

ABOVE GROUND stsLI

or gigabit
for wireless
data to sub-
scribers. This
pressure on
operating
costs has
a ripple ef-
fect through
the wireless
ecosystem
that reaches
equipment
manufactur-
ers, engineer-
ing services
companies
and, eventu-
ally, industry organizations to facili-
tate the sharing of best practices and
educating venue owners.

In the equipment ecosystem, in-
cumbent base transmitter station (BTS)
equipment manufacturers have histori-
cally benefited from larger-scale R&D
budgets and proprietary signaling be-
tween BTS sites and their central office
switches. Now, these incumbents are
developing much smaller form-factor
BTS equipment commonly referred to as
small cells. Small cells have the potential
to greatly reduce the cost per megabyte or
gigabyte of wireless data because of their
lower cost, resulting in large part from
the significantly reduced form factor.

This great potential for cost re-
duction is resulting in forecasts with
extremely large potential deployment
volumes. In turn, the potential deploy-
ment volume is attracting new entrants
into the equipment ecosystem as they
seek their fortune in the next big wave
of deployments. In the future, you will
see new equipment manufacturers
with smaller R&D budgets bringing
their products to market. The entry
of new manufacturers will continue
to drive down the cost per megabyte
or gigabyte of data as they attempt to
win market share with a better feature-

to-cost ratio.

New companies will enter the
distributed antennas system (DAS)
manufacturer segment of the equipment
ecosystem, too. The new DAS equip-
ment manufacturers also will be seek-
ing their share of the next big wave.

The ripple next hits the engineering
service companies and system integra-
tors. The skills and resources required
for integration of a macro network-
style BTS will be different in some
ways from the skills and resources
required for small cells. These service
companies and integrators will need to
retool and retrain some of their labor
resources to adapt to the new deploy-
ment requirements for small cells.

Finally, industry associations will
be affected by the ripple effect of the
drive for lower costs per megabyte
or gigabyte. These organizations that
promote the development of deploy-
ment standards and device standards
will need to provide guidance to their
current membership or risk having
members gravitate to other industry
organizations that have kept up with the
changes in equipment and services.
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Mohility 2020: the Transition from a Wireless to a Mobile Ente

Ronny Haraldsvik
Senior Vice President
Chief Marketing Officer
SpiderCloud

A mobile enterprise has vast infra-
structure and services implications for
enterprise IT, hardware vendors and
mobile operators. A mobile enterprise
is not a destination, but an outcome of
the transition from wired and wireless
at work to always mobile-connected
to the enterprise IT infrastructure,
whether at work or on the go as part of
an emerging global area network.

Blurring the lines between the en-

38 above ground level

terprise and service provider networks
will extend the edge of the mobile
network from the operator’s core
into the enterprise premise. A mobile
operator-managed ecosystem platform
with presence inside the enterprise
creates capex reduction opportunities
for the chief information officers and
creates a transition to a more predict-
able opex services relationship with
mobile operators and partners, bridg-
ing the mobility value gap that exists
between mobile operators and their
business customers.

The shift to a mobilized enterprise
fundamentally transforms the enter-

prise IT infrastructure from 80 percent
capex to 80 percent opex. The mobile
enterprise increases services revenue
opportunities for mobile operators
and builds a valued business partner
relationship between operator and
enterprise.

An important step to enable a
stronger services presence within
the enterprise is the deployment of
a scalable small-cell system that can
take on the role of a services platform
point-of-presence inside the enterprise
local area network (LAN).

Steps to build a trusted mobile
services relationship start with deploy-
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2014 Predictions

Seth Buechley
President
Solid

During the past 12 months, we at Solid
have observed two fundamental trends
in the wireless communications indus-
try. First, out of the buzz surrounding
small cells has emerged a more rational
and pragmatic conversation for solving
densification issues that applies a tool-
box approach consisting of distributed
antenna system (DAS) networks, small
cells and Wi-Fi. Second, FirstNet, by
virtue of having a board of directors with
both cellular and public-safety stakehold-
ers, has nudged the two industries closer
together to explore converged solutions to
disparate problems. It is these key trends
that drive our predictions for 2014.

Network densification: Small cell
deployments won’t roll out as quickly
as the industry suggests. This may sound
self-serving, coming from a company
that is best known for its DAS solutions.
However, it’s not about technology;
instead, it’s about the delays caused by
the inherent complexity of obtaining ap-
provals and permits from municipalities

ment of a small cell system in a matter
of days or weeks that can scale and
deliver mobility services beyond basic
coverage and capacity, and proof of
consistently high throughput, consis-
tently low call-drop rates and transpar-
ent reporting that builds trust. Another
step is the addition of 3G/LTE/Wi-Fi
and multi-mode small cells as capacity
and technology needs evolve, without
replacing the original system, which
builds credibility. A third step is the
introduction of per-employee/per-
month applications services based
on enterprise needs, such as Wi-Fi,
private branch exchange integration,
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to place radios on street furniture.

Necessity spawns innovation, so to
address street furniture and street pillar
concerns, outdoor DAS and small cells
are going to become smaller, lighter,
greener and more powerful,
and they will provide more
frequency bands.

Single infrastructure
will rule the day. Outdoors,
we’ll start to see street
furniture that is capable
of supporting DAS, small
cells and Wi-Fi technology.
Indoors, we’ll begin to see
next-generation in-building
wireless solutions that take the form
of a single, all-fiber, carrier-grade and
enterprise-ready platform with fiber-fed
antennas and power at the edge.

Finally, fiber owners become to the
heterogeneous network what tower own-
ers are to the macro network. There’s no
solution that offers the virtually limitless
capacity of single-mode fiber, and carri-
ers will rely heavily on fiber owners to
empower them to deploy network densi-
fication solutions.

Public safety: Anyone familiar with

broadcast alerts and offers, location
and context-aware services.

A 2013 research study by Exact
Ventures describes a $100 billion
emerging market opportunity for
mobile operators in providing mobil-
ity services for enterprise customers.
The research showed that enterprise
customers could save 35 percent a year
by adopting such operator-delivered
managed and hosted services.

There will be challe