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Distributed Antenna Systems (DAS)

DAS Forum/Panel/Facilities Tour

*DAS Overview and Background

*InSite DAS Case Studies and Implementations
*DAS Panel Q & A

*Tour of InSite’s Atlantic City Convention Center
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Overview of the DAS Forum

* Mission:

* The DAS Forum (a membership section of PCIA-The Wireless Infrastructure
Association) is a organization dedicated to the development of the distributed
antenna system (DAS) component of the nation’s wireless network.

* About The DAS Forum:;

* Founded in 2006, The DAS Forum is the only national network of leaders
focused exclusively on shaping the future of DAS as a viable complement to
traditional macro cell sites and a solution to the deployment of wireless
services in challenging environments.

* DAS Forum members own and manage all of the neutral host and many of
the carrier-owned outdoor DAS installations in the U.S.

* The DAS Forum’s membership includes all of the major outdoor DAS
infrastructure providers, as well as major carriers, equipment manufacturers,
and professional services firms.
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Spectrum Crunch

1 Smartphone

1 Tablet

New devices mean new and increased demand

* Monthly basic mobile phone data traffic Source: Cisco VNI Mobile, 2011

Data consumption of
24 cell phones*

Data consumption of
515 cell phones*

Data consumption of
122 cell phones*
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What is DAS?

A distributed antenna system (DAS) is a network of spatially-separated antenna nodes
connected to a common source via a transport medium that provides wireless service
within a geographic area or structure. DAS antenna elevations are generally at or below
the clutter level of nearby trees and buildings.

Legend
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Benefits of DAS

* Coverage: DAS architecture provides coverage in areas that cannot be effectively
addressed with traditional sites.

* Capacity: DAS can closely align capacity to actual market requirements, managing
available radio resources.

* Spectrum: DAS uses available frequency spectrum efficiently through multiple low-power
transmission points.

* Interference: DAS reduces interference through low radiation centers and lower output
power.

* Data: DAS provides better data throughput given signal strength and proximity of
transmission points to user equipment.

e Scalability: DAS is a scalable network that can meet future capacity requirements, or
additional carriers, by adding additional nodes.

* Adaptability: DAS can respond to market dynamics, equipment architecture changes and
new technologies.
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New Devices Driving Need for Increased Capacity

Three prominent business
models:

 Carrier Owned
 Enterprise Owned

* Neutral Host
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Radio-Frequency and Equipment Components of DAS

* DAS distributes radio-frequency signals from a
central location to remote antennas. This
allows the antennas to be very simple, as they
only require conversion devices and amplifiers.

* Asimple, remote antenna only requires a small
equipment box (for easier and more flexible
installation).

* Centralization means equipment sharing,
dynamic resource allocation and more effective
management.

Wireless Solutions
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DAS Applications: In-Building Systems

*DAS is ideal for large buildings (e.g.,
malls, convention centers)

*DAS enables easier installation through
small nodes in roof/ceiling
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DAS Applications: Dense Urban Area

*Network deployed on various platforms

*Dense construction in surrounding
areas
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DAS Applications: Stadium coverage

*Comerica Park (Detroit
Tigers stadium)

*DAS antennas placed in
stadium lights

*Antenna placement reaches
wireless users in stadium

Wireless Solutions
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Contractual & Regulatory Challenges for DAS Deployment

* Pole attachment agreements
(access and rates)

* Franchising and certification

* Local zoning and entitlements

Wireless Solutions
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Pole Attachments

» Wireless attachments to utility poles:
« Are a complement to traditional macro sites
* Improve coverage and/or capacity in a given

 geography
 Facilitate spectrum efficiency

*But:
« Ultility pole owners traditionally do not treat all
wireless equally
Disparate and sometimes discriminatory
treatment negatively impacted the business
case for deploying DAS as a complementary
network solution

Wireless Solutions
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Pole Attachments

* New rules adopted and effective on April 7, 2011
* Access to Utility Poles
» Wireless attachers have the right to non-discriminatory access to pole
tops
« Ultility pole owners must base denials to attach on statutory grounds of
reliability, safety, engineering
* Timing
« Utility pole owners must complete make ready work for wireless
attachments in 148 or 178 days, depending on the location on the pole
* Rental Rates
» Wireless providers are subject to the regulated telecommunications
rate
» Wireless providers will pay per foot of space used for the antenna
attachment

DAS
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Zoning/Franchising Issues

* Most local zoning ordinances do not address DAS networks, so the
application of local regulation to DAS is often unclear.

« Some DAS providers obtain local entittements or franchises through the
right-of-way process.

« Others submit applications as collocations on existing structures.

« While jurisdictions tend to look at DAS favorably because of its low-
profile visual design and use of existing “vertical real estate,” many of the
wireless siting challenges faced when building “macro” sites are still
present when deploying DAS.

« The variety of local zoning standards makes it difficult for industry to
efficiently deploy the advanced wireless services that consumers
demand.

, = DAS
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DAS iIs a Viable Alternative to Traditional Wireless Sites

DAS provides an excellent platform for the wireless services
consumers demand.

DAS plays a role in the FCC's overall policy goals of encouraging
deployment of next-generation wireless communications to our nation.

« Boosters: The FCC is actively examining how policies can aid in
reducing the amount of interference from consumer and poorly
maintained signal boosters.

« Environmental/Historic Preservation Review Reform: DAS is a
technology that was not originally considered when historical and
environmental policies were drafted. For example, to install an
antenna on a 45-year-old utility pole would require historic review.
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Keys to Successful DAS Projects

. *  Coverage vs Capacity,
DeS I g n _ — Height vs Number of Antennas
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Keys to Successful DAS Projects

* Coverage vs Capacity,
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Keys to Successful DAS Projects
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Keys to Successful DAS Projects

Coverage vs Capacity,

DGSlgn_ — Height vs Number of Antennas
Instal!atlo } Consistent and Timely Zoning and
Make Ready
Leasing: } Ability to Access Needed Areas

Oper?.thn } 24/7 Monitoring, Fast Response
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InSite Wireless, LLC — DAS
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Project Snapshot: Target Field DAS




Project Snapshot: Target Field DAS

e InSite awarded right to design, build, operate and maintain neutral
host DAS in Target Field, home of the Minnesota Twins.

P rOJ e Ct . e Contract signed: December 2009. Construction completed on initial
phase prior to opening day of baseball season on April 12, 2010.

e InSite paid 100% of capital costs for initial DAS construction, which
covers the mezzanine and service levels of the stadium.

e Expansion to provide complete coverage of the rest of the Ballpark is
under construction.

* TE/ADC is the system manufacturer.

e InSite has successfully negotiated license agreements with two
wireless carriers.

* Negotiations with a third carrier are currently underway.

Sublicenses:
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Project Snapshot: MBTA Boston
Subway
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Project Snapshot: MBTA Boston

Project:

Sublicenses:

Subway

e|nSite designed, built, operates and maintains the neutral host DAS in the Boston
subway — 35 underground stations and connecting tunnels serving more than 200
million riders per year.

eContract signed: June 2005. Construction of Phase 1 began January 2006 and
launched in December 2007 with 3 carriers. Phase 2 completed in February 2010
and launched in March 2010. Development of remaining stations is underway,
with entire system scheduled for completion by mid of 2012.

e|nSite has to date paid 100% of capital costs for DAS construction, which delivers
coverage to station platforms, walkways and on trains travelling between
stations.

*DAS is primarily designed for coverage of commercial wireless services, but can
support WiFi services in the subway system as well as private applications used
by MBTA in its operations.

ePowerwave Technologies is the system manufacturer.

¢|nSite has successfully negotiated and executed Master Sub-License Agreements
(MLAs) with three wireless carriers. These carriers executed Site Level
Agreements (SLAs) for the initial 8 stations and launched services in December
2007.

eSimilar SLAs are signed for additional stations as they are brought online.

e|nSite anticipates all carriers will be signed on in 2012.
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Project Snapshot: AC Convention

Project:

Sublicenses:

Center

* Dianet entered into an exclusive long-term agreement with NJ
Sports and Exposition Authority in 2007.

e Dianet paid 100% of capital costs for DAS construction and
deployment.

e Corning/Mobile Access is the system manufacturer.

e System enables all wireless carriers to distribute their signals
over a common fiber optic backbone, with WiFi sharing the
cabling and antennas.

e Two carriers operating on system.



Project Snapshot: AC Convention
Center

Atlantic City Convention Center
DAS Topology lllustration
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InSite Wireless, LLC — Contact Info

For more information, please contact:

Jeff Just, Director of DAS Business Development
jjust@insitewireless.com
201.694.4419



mailto:jjust@insitewireless.com

DAS Panel

Jeff Just, Director of Business Development, InSite Wireless, LLC

DAS Pioneer (2000), Founder of Dianet Communications
Developed Initial Systems for Central Park (NYC) and NYC
Subway

Other systems: 30 Rockefeller Plaza, Ritz Carlton Westchester,
GE Research, Quinnipiac University, Will County Correctional
institution, and Atlantic City Convention Center

Marty Mednansky, Sr. Director of Channel Program & Sales, Corning
MobileAccess
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20+ years in the Telecom industry, the last 10 years focused on
DAS

Leads corporate development efforts in executing, and overseeing
new and existing strategic partnerships and targeted vertical
markets such as Public Venue (airports, stadiums, arenas, etc.);
large enterprise and local government entities.
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DAS Panel

Mike Ellinikos, Director of RF Engineering, NY Market, MetroPCS
 MetroPCS — 4.5 years
Launched CDMA network in NY Metro Area
Launched LTE network in NY Metro Area
e Sprint— 9 years
Design and Performance of CDMA network in New Jersey
 T-Mobile — 1.5 years
Design of GSM network in Lower Hudson Valley
« BSEE, MSEE, Columbia University

D. Zachary Champ, Government Affairs Counsel, PCIA
« Executing government relations activities for PCIA
« Manager and counsel at TechAmerica (smart grid and cloud
computing policy)
 Internships State of CT and both US House and Senate
« B.A. UCONN, JD and MPA Syracuse Universty
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DAS Panel

Peter Broy, Director Government Relations, NextG Networks
« Experienced Site Acquisition and Deployment Expert
Opened Sprint NJ Office
Extensive Experience in the Metro Tri-State Area and NJ
National Director of Zoning for Winstar Communications

Robert Ivanoff, President, Copper Hill Ventures, LLC
» Business Development and Deployment Services, Telecom

COOQO Private Equity Company building and operating wireless
networks, telecom equipment companies and tower
development

VP and Director positions Crown Castle

National Sales Director GTE Mobilnet

Business Development, Analog SMR, GE Mobile Radio
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