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Introduction / Introductory Statement

Crown Castle Solutions LLC (“CCS” or “Applicant”) submits this proposal for a mobile telecommunications franchise
(the “Proposal”) in response to the City’s request for proposals dated June 12, 2018 (the “RFP”), CCS seeks a
franchise for the installation and use of mobile telecommunications antennas and related facilities on New York City
(“City”)-owned street light poles, traffic light poles, privately owned utility poles and certain street furniture in the
City including the fiber serving the mobile pole top network.

As a neutral host provider, CCS is uniquely positioned to help the City meets its short and long term broadband
goals. In addition to utilizing City-approved equipment specifications provided in the RFP, CCS has included
additional equipment installation and configuration options and a corresponding Counter Offer to the City, which

seeks to:

® Promote the City’s vision and objectives with respect to increasing the health, safety and welfare of its
residents and visitors;

® Provide the City’s residents and visitors with 5G enabled wireless broadband access and other broadband
access of the City’s choice (i.e. Wi-Fi);

® Increase the availability and by extension the value of the City’s assets;

¢ Enable Smart City and internet of Things (“loT”) technologies that will place the City at the forefront of
innovative Cities worldwide; and

® Position the City at the forefront of mobile broadband deployment while enabling a fast and flexible method
of deployment that is mutually beneficial to the City and CCS.

By way of background, Crown Castle Solutions Corp. was formed as a wholly owned indirect subsidiary of Crown
Castle International Corp on December 17, 2001. On December 29, 2014, Crown Castle Solutions Corp converted to
a limited liability company and changed its name to Crown Castle Solutions LLC.

1. Technical Proposal

REQUIREMENT

Proposed Equipment. Equipment and facilities which would be Jocated on Street Operations Poles, including at least
a schematic design for, and photograph of, the equipment intended to be installed including known power

requirements.

CROWN  Proprietary &
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RESPONSE

In accordance with the requirements set forth by the RFP, CCS proposes to utilize the equipment specifications
outlined in Exhibit A, titled, “Approved Equipment Design Drawings” (the “Approved Equipment”). While recognizing
the Approved Equipment as the current standard approved by the City and its agencies, CCS has provided four
additional options that will immediately enable faster wireless broadband deployment in unserved and underserved
areas of the City while enabling critical communications infrastructure that is important to the health, safety and
welfare of City residents and the progress and technical evolution of the City. The four options are not mutually
exclusive and can be deployed in various combinations to suit the needs of the franchisee and City.

Proposal: Approved Equipment Design

This Approved Equipment has been deployed since the onset
of the Mobile Pole Top Franchise in 2004. Architectural
drawings and photos of existing deployments are attached in
Exhibit A, Figure 1 reflects existing installations on three pole
types in the City — M2 (top left), FS (top right and bottom left)
and Bishops Crook (bottom right).

While the Approved Equipment met a need when it was
originally approved in 2004, it is no longer sufficient to meet
the growing needs and demands of all mobile users or to
enable 5G deployment in the City. The current Approved
Equipment will lead to an increased number of locations in
the City and undermine the City’s stated preference for
neutral host applications.

Figure 1

CCS is a neutral host provider of broadband infrastructure. We view our role as providing the infrastructure to
facilitate an open and robust competitive retail service market. Operating as a neutral host, CCS can facilitate a high-
level of service based on competition and accelerate the entrant of new service providers.

An overview of the equipment specific proposals can be found below in the equipment table in Figure 2. An
Equipment Exhibit Matrix, which lists the shroud and antenna sizes, is located in the Appendix. Accordingly, CCS
proposes the following options:

U‘ CROWN  Proprietary &
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Proposal + Exhibit

Equipment Cabinet/Shroud

Antennal(s}

Pole Type

Tennant
Capacity

Areas of
Deployment

Exhibit (Refer

to RFP)

Technology

Option #1: Wooden Utility Pole Utility Approved Specifications

26"Hx2'D
Proposal (Exhibit A) : Existing DolTT Cabinet: 9"D x 35"H x 15.5"W 48"H x 2"D Metal Street Light -
Approved Equipment Specification 2.8 cubic ft 60°H x 2°D Wood Utility Pote | '©2 LSO Ehibits -3
72"Hx 2°D
. Utility Approved Larger Cabinet, 24"H x14.6'D
W°°"°‘E " Utility Pol md““"‘"'?' t;)’ " | DolTT Style: 12'D x 42°H x 23.9'W 48"Hx 8D Wood Utility Poles|  3tod Zones B, € Exiibit -1 5;‘3“::"'"“;‘5'
{Equipment Approved by Con 7 cubic ft 26°Hx8'D ; Milimeter Wave
DOT Control Box Type 8 (ExhibitC) - | DOT Control Box Type 8. 157D x P el
(DOT Cabunet Deployed Throughout 43"H x 21"W 75"H x 2"D- Antennz Option #1 | Metal Street Light 304 Zones A, B, C Exhibit C ta 'Nlli ne e
the City) 7.8 cubsic ft et Weve
DOT Control Box Type 12 {Exhibit C): | DOT Control Box Type 12:15°Dx | 75"H x 2°D - Antenna Option #1 22 Bl
(DOT Cabinet Deployed Throughout 49°H ¢ 21"W 60°h x 4°D - Antenna Option #2 | Metal Street Light | 3to 4 Zones A, B, C Exhibit C =5 Gk b W
the City) 8.9 cublic ft 24"H x 14.5"D - Antenna Option #3 » Milimeter Wave
Optimal 5G/IoT Deployment -
i See Exhibit D (Small Cell Volume | See Exhibit D (Small Cell Volume | Metal Street Light 4G, Enhanced 4G,
3t04 8,C q h
Configuration for Zones A, B & C Needs) Needs) Woed Utility Pole =) Zones A, Exhibit D 5, Millmeter Wave
{Exhibit D) JRt
Figure 2

CCS shares the City’s commitment to making New York the most connected city in the world, so that opportunities
are available to all of its residents. We believe we can align our respective goals to achieve this vision. We are
especially proud of the fact that 74% of our or our parent company’s current nodes and 58% of our proposed nodes
in the City are located outside the borough of Manhattan, proving just how committed CCS is to serving traditionally
underserved communities.

A recent Pew report about home broadband usage underscores the urgency of this issue. The survey found that
while non-broadband users increasingly agreed that they were at a major disadvantage compared to broadband
users in accessing crucial information, such as job opportunities or government services, “price sensitivity...is a
larger concern for non-adopters who are more likely to recognize the importance of high-speed connection.” The
report further states, “Reliance on smartphones for online access is especially common among younger adults, non-
whites and lower-income Americans.”*

The de Blasio Administration has laudably made bridging the City’s digital divide one of its key priorities and CCS is
eager to play a role in expanding digital access to underserved communities. With households rapidly going to
wireless-only and mobile broadband data usage skyrocketing, a robust mobile infrastructure system throughout the
five boroughs will advance the City’s goal of bringing every New Yorker reliable, high-speed broadband service by
2025. More flexibility with regard to current restriction on equipment size limitations and form factors will help

make this possible.

! pew Research Center: Internet/Broadband Fact Sheet (February 5, 2018): http://www.pewinternet.org/fact-sheet/internet-

broadband/
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This is why we believe that an immediate impact can be made through the deployment of the utility approved
equipment configurations on wooden utility poles in the outer boroughs.

CCS proposes to deploy the utility approved equipment specifications on wooden utility poles in Zone’s B and C.
This configuration has been approved by and consistently deployed in numerous municipalities outside of the City
such as the Town/Village of Harrison, Town/Village of Mamaroneck, City of White Plains and the Town of
Greenburgh, just to name a few. Con Edison is the operating utility who has approved of this proposed specification.
A similar equipment configuration has also been approved by the utility Orange and Rockland, PSE&G and Verizon
(landline) and deployed in many municipalities in Rockland County and throughout Long Island and New lersey.

DolTT Pole Top installstion DolTT Comm, Zdne Installation

- The City would recognize immediate benefits of this
"6
N

configuration given the presence of over 1700 current utility
poles locations in the outer boroughs of Bronx, Brooklyn,
Queens and Staten Island.

Architectural drawings and photos of the utility approved
equipment are contained in Exhibit B-1. A comparison of the
City Approved Equipment compared to that of the Utility

- Approved Equipment can also be found in Exhibit B-1 and in
ConEd Spec Pole Top installation Conts Spec Comm Zone nstalltion the photos in Figure 3.

For comparison purposes, photos of other installations on City
utility poles by other entities and/or similarly certificated
providers can be found in Figure 4. The specification proposed
by CCS is much smaller in volume and less visually obtrusive
than other current and ongoing attachments by others, which
the City permits.

CROWN  Proprietary &
«w CASTLE  Confidential 5



Imlll-ﬂ]f.lll_\l.ljl]nlll]l



NYC RFP

CCS further proposes to utilize the strands between wooden Largo Uriley Equipmant on Utifity Poles In the Outer Boroughs by Others
utility poles owned by the utilities to strand mount antennas and ol '
radios by over lashing equipment on said strands. Other utilities
are utilizing this deployment method in the City.

An example of strand mounting is located in Exhibit B-2.

Figure 4

Option #2: Existing City Approved Equipment — DOT Control Box Specifications

Given the City’s existing departmental and regulatory approvals of the DOT Control Boxes as well as the City and
general public’s familiarity with their deployment throughout all five boroughs, CCS proposes to replace two existing
Approved Equipment configurations with one Approved Equipment configuration in areas where minimizing or
elimination is demonstrated. This option would maximize the neutral host model and enable the deployment of 5G
technologies in the City more quickly. This model would also minimize the number of deployments required, freeing
space on City-owned assets for valuable Smart City technology, such as DOT’s current deployment of the connected
vehicle program.?

An architectural drawing and photo simulations of this option is contained in Exhibit C. Examples of the proposed
DOT Control Box scenario can be found in the below photos. The DOT Control Boxes would be mounted low, similar
to how they are mounted today. They can also be mounted higher up on the pole. Examples of this scenario can be
found in Exhibit C.

Option #3: Use of Link NYC and Alternate Street Furniture

CCS seeks to utilize the Link NYC infrastructure under the terms outlined in the City’s RFP and has entered
discussions to secure an agreement that will maximize existing infrastructure in the City’s public way.

. % Press Release: NYC DOT Advances to Phases Two and Three of Federal Connected Vehicle Pilot Program (September 28, 2016).
Link: http://www.nyc.gov/html/dot/html/pr2016/pr16-094.shtml

CROWN  Proprietary &
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Furthermore, CCS seeks to utilize the street Current DoITT Spec DOT Control B0x 12 and 75°x 2° Antenna
furniture options called out in the RFP in addition to ' I

other solutions in the City’s public way including
but not limited to planters, waste receptacles/
trashcans, newspaper dispensers and stands, phone
booth banks and bollards.

CCS also seeks to utilize all light poles and street
furniture in City parks, some of which have not
been permitted by DOITT under the current
franchises. CCS seeks to modify such poles and
street furniture so that equipment can be
embedded within or under the poles or street
furniture and result in the most aesthetically
pleasing design for the Parks Department.

A select sample of street furniture options are
reflected in Figure 5.

U‘ CROWN  Proprietary &
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Option #4: Optimal Configuration

The next generation of mobile networks is already upon us
and the technologies of 5G and beyond must contain the
following characteristics to work effectively:

Higher System Capacity
High Data Rates

Lower Latency

Mass Connectivity
Energy Efficiency and,
More Agile

Qs wN e

The City has the ability to influence the speed, quality and street Planters
technological evolution of infrastructure designed to .
enhance and accommodate broadband services throughout
the City. The success of 5G, CBRS, Smart City and Connected
Vehicles are all-dependent upon the coexistence of current
and emerging small cell technology, which must utilize
existing and new infrastructure in the City’s public right-of-
way.

Figure 6

The City’s approval of the Optimal Configurations outlined by CCS is crucial to ensure that the City’s constituents
have immediate access to advancements in technology, including enhanced 4G and new frequency bands and
corresponding equipment developments designed to accommodate the lower, millimeter wave (28-39 GHz)
frequencies that support 5G. The current City-approved equipment dimensions under the existing franchise are
simply too restrictive to take advantage of technology and allow necessary enhancement and evolution of
broadband services as contemplated by the City’s administration. The City’s openness and flexibility with regard to
approval of Optimal Configurations will reduce the risk that the City will be left without the necessary infrastructure
to support the emerging technologies reflected in Figure 7 below.

Historically, the wireless industry has been focused on the deployment of a single frequency band. Given consumer
and business demand, this has radically changed. Carriers are rapidly investing in their networks to accelerate
growth that cannot be achieved under the existing City Approved Equipment configuration. The City, together with
neutral host providers, is urged to leverage all available and necessary frequencies and associated frequency bands
to deploy not just the technologies of the present but of the future. This necessitates the need for more equipment
boxes at the current Approved configuration or larger equipment with the associated requirement of multiple ports
per band, which is an impossibility with the City approved whip antenna approved for deployment today.

U‘ CROWN  Proprietary &
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We believe that if the City sticks to its current form factors (“Approved Equipment Configuration”), they are

essentially giving up any dream of 5G or even enhanced 4G. More shroud space and having canister antennas to
take advantage of and maximize sub 6 GHz frequencies works as an interim or short term solution, but does not
address the new Millimeter Wave (“MM Wave”) form factor which requires the equipment form factor shown in

Exhibit D titled “Small Cell Volume Discussion”.

CCS recognizes that this optimal solution is a phased approach and one that may enable larger equipment to be
deployed before smaller equipment may replace the larger configurations. CCS is uniquely positioned to work with
the City as a partner to optimize the near-and-long-term technological needs and advancements as the most
experienced neutral host company with fiber capacity, which can also suit the needs of the City.

U . l -
HiH iﬁ__ ' i L

Prodact [ mitietive / Customer
v
MEC v v
% v v
Massive M0 v
RS v
5 v
Smart Cities v
Conrected Vericies v v Y v

Figure 7

In short, CCS seeks a long-term partnership with the City, which advances the City’s position and competitive
marketplace with regard to the deployment of next generation technologies. In addition to or in combination with
Options 1, 2 and 3 above, this involves but is not limited to the following:

1. Replacing any City pole with a Smart Pole design (approved by the City) that can accommodate a minimum
of 4-wireless carriers and City infrastructure at no cost to the City. Poles would be reserve engineered to
accommodate all users of said pole.

2. Place street furniture encompassing equipment cabinet/shroud contents near any existing pole not replaced
with a Smart Pole design and/or allow the equipment cabinet/shroud configuration depicted in Exhibit C
and/or D including proposed antennas, which can support a minimum of four providers in a single pole
attachment plus the City’s technologies.

REQUIREMENT

Services Provided. The services to be provided by such equipment and facilities, including the extent to which such
equipment and facilities will be capable of serving multiple telecommunications providers.

CROWN  Proprietary &
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RESPONSE

1. Safety Platforms

2. Education Platform

3. Smart City Technologies

4. Health Applications

5. Wirelessly enabled loT technologies
6. And more..

REQUIREMENT

RESPONSE

The following scope of work reflects a typical method of installation of the Proposed facilities. This scope is not
intended to apply to non-standard or unique situations that may arise during construction and are considered to be
outside of the typical scope.

¢ Install shroud/enclosure at proposed height on pole.
©  For Wood Poles
* The shroud, meter and cut off breakers are unitized onto a common backplane referred to
as a skid.
® The skid is bolted through the pole.
O For Metal Street Lights
* Metal banding straps are used and run through the shroud bracket around the pole and
locked in place with buckles.
" The bracket is bolted to the back of the shrouds.
® Run coaxial and ground wire up pole to designed to the Antenna’s enter
© Forwood poles:
" Cableis run inside a protective conduit or shield on the outside of the pole.
O For metal street lights, a 2” hole is drilled into the pole to run cable inside and up to the antenna.

® Install Antenna at Proposed height on pole,

CROWN  Proprietary &
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o For Wood Poles

Antennas can be mounted at the top using a pole top mount, which is banded around the
pole and bolted through the pole.
Antennas can be mounted on the face of the pole (Comm-zone

which is also banded and through bolted on the pole.
o For metal street lights

) using a standoff mount,

A pole top mounting bracket is placed at the top of the pole and is fastened using set bolts.
These bolts are tightened equally around the top of the pole.
The antenna is then bolted to the top of the mounting bracket.
e Terminate cable ends

o Coaxial and ground cables are terminated to dress nicel

shroud.

* Installation of radios within the shroud

© Radios are mounted to customized brackets within the shroud.
® Power Installation

o Overhead Power

y to antenna at the top and radio within the

Power cable run along messenger strands from one utility pole to the next, terminating at
the proposed node location. Power cables are run from the node withi

weatherhead where the utility makes the connection to their
o Underground Power

n the conduit up to a
power system.

Power cable run in conduit as per electrical codes, to proposed node location.
o Power Requirements

* Power requirements for overhead and underground are typicall_
Il om the facility point.

For Metal Street Lights:

*  For Wood Utility Poles:

® Fiber Installation
o Overhead Fiber

Fiber run along messenger strands from one utility pole to the next, ter
proposed node location.
© Underground Fiber

minating at the

Fiber run underground using common trenching in conduit or micro trenching,

terminating
at the proposed node location.

CROWN  Proprietary &
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REQUIREMENT

Maintenance & Repair. List the proposer’s plans for maintenance and repair, and/or removal of such facilities and
equipment, including, in particular, the proposers plan to ensure that all construction will pe performed and
completed in full compliance with the City’s standards and specifications,

RESPONSE

CCS and its contractors and vendors, shall comply with all local, state and federal jaws and standards that apply to
the proposed use in the public right of way. This includes but is not limited to, the 2016 DolITT Handbook, Standard
Highway Specifications Volumes | and ll issued by the City of New York Department of Transportation (November 1,
2010) or any current versions of the above documents.

In order to maintain the high standard that is expected from our teams, CCS will ensure that:

*  Our work will be performed in a first class, competent manner in conformity with the customary standards
applicable to such work in the public rights of way.,

® All companies and persons performing work on behalf of CCS are technically, financially, and legally ready,
willing and able to perform the work and are familiar with and knowledgeable of applicable governmental
requirements, industry standards and the operation of wireless telecommunications facilities to the extent
necessary to carry out their duties in a professional, complete and competent manner.

* Athorough vetting process is completed to ensure that personnel and contractors have the requisite
personnel, competence, skill, physical resources, and any required professional qualifications to perform
the work and that it has and shall maintain the capability, experience, training, registrations, licenses,
permits and governmental approvals required to perform the work.

CCSs further assures that all construction will be performed and completed in full compliance with applicable local,
state and federal standards. This includes the FCC’s radio frequency energy exposure limits, standards, and signage
requirements.

Examples of documents that demonstrate that the radio frequency energy exposure from existing and proposed
facilities will not exceed the maximum permitted levels established by the FCC can be found in Exhibit E.

Operations Approach

CCS, through its parent Crown Castle International Corp (“Crown Castle”), provides operations support for
all of our small cells/networks through real-time network monitoring and maintenance at no cost to the
customer. Three primary operations roles support the small cell network:

* Network Monitoring—CCS, through its parent Crown Castle » Operates a full-scale carrier grade Network
Operations Center (“NOC”) 7/24/365 days that monitors the small cell network status. This center has
all the necessary backup and recovery procedures, along with a highly qualified in-house staff.

CROWN  Proprietary &
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The NOC staff also provides first and second level troubleshooting which includes verification of
commercial power availability, checking and resolving issues with network monitoring circuits and
resetting of hub and node smal| cell equipment if necessary,

City and wireless carrier contact information current and performing any required software upgrades of
the small cell equipment.
®* Network Maintenance—Field Technicians respond to network outages and perform periodic

maintenance on the small equipment. They test and replace coaxial cable and fiber optic cable, inspect,
troubleshoot and replace small cell hardware, and test and repair electrical systems, including battery

backup units.

CCS understands the critical need to respond to and resolve emergencies and service failures. Our resources will be
available to respond to outages on a 24x7x365 basis in order to resolve issues as Soon as possible. Response times

are shown in the second chart on the next page.

rigure 8

CROWN Proprietary &
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Figure 9

*After verification of alarm and generation of trouble ticket by NOC

**Note that minor non-service impacting notifications are only dispatched during business hours.

In the escalation table below, NOC staff and supervisors perform first and second level troubleshooting and
operations engineers conduct third level troubleshooting.

Figure 10

REQUIREMENT

Maintaining City Property. Proposers plans for maintaining City property in good conditions during the term of the
franchise.

RESPONSE

CCS will ensure all work is completed in accordance with DolTT, DOT and City design and building standards
including but not limited to the DOT Highway Standards. CCS will work with DolTT, DOT and any other City agencies
required to ensure that the pole, its foundation, any additional attachments on the pole are protected and not
disrupted during any installation and/or removal by CCS. Should there ever be a problem that is the result of any
work performed on behalf of CCS, CCS shall correct/repair such problem to the satisfaction of the DOT upon

inspection and post-inspection.

In addition, CCS performs a thorough multi-point annual inspection and will dispatch a qualified technician to any
location where there is an alarm for a visual inspection and/or required maintenance or repair. The multi-point
annual inspection checklist is included in Exhibit F.

CROWN  Proprietary &
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RESPONSE

For new reservations, the desired timeframe to NTP granted is 90-120 days.

REQUIREMENT
Materials. The materig| contemplated in subsection (a)(2) of Section 5 above;

RESPONSE

The materials utilized for deployment consist of but are not limited to the following:

® Fiber
o Singlemode Fiber
© Typical (6) strands per node
®  Shroud
© Metal Shrouds
O Plastic Shrouds
O Fiberglass Shrouds
® Antennas
© Square panel antennas
o Omni directional whip antennas
® Smaller Typical 2” -3” diameter. 4 feet in height
©  Omni directional canister antennas
* Large Typical 24” diameter. 4 feet in height
* Installed on MSL’s, wood utility poles and custom poles
e Coax Cables

© %" diameter cable can be used on metal street-lights to save space within pole at a shorter distance

to antenna.
© Typical %” cable is run as a hardline to the antennas

* Power Cable/Line

CROWN  Proprietary &
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© DC power Cable to power radios
® Hub Equipment
Switches
Routers
Fiber patch panels
Coax jumpers between Hub cabinets
Fiber jumpers between switches

O 0 0 o0 o

REQUIREMENT

Agreement of Termination of Existing Franchise s, tatement. Existing Franchisees who op tain a franchise under the
terms of this RFP must agree to the termination of their existing franchise(s). A statement ackno wledging such
agreement must be included in this proposal,

RESPONSE

shall be construed as a waiver of any of the rights, privileges and remedies conferred upon CCS under current or
future local, state or federal law or any controlling authority.

2. Legal and Managerial Proposal
REQUIREMENT

Indicate the extent the proposer has secured any necessary authorizations, approvals, licenses and/or permits
required to undertake the activities proposed and an acknowledgement that the proposer wiil not undertake such
activities unless and un til such authorizations, approvals, licenses and/or permits qre obtained (for an Y system
and/or equipment that requires FcC licensing, the Proposer must confirm in jts pProposal that such system and/or
equipment is, or will be prior to installation, fully licensed by the FcC

RESPONSE

CCS provides telecommunications services. Specifically, it carriers voice and data traffic handed off to jt by its
customers, who are usually, but not exclusively, wireless service providers. It carries such traffic through Crown
Castle’s fiber optic lines from antennas located on utility poles in the ROW to a central location, commonly referred
to as a “hub”, and from there, either back to another remote location or out to the public switched telephone
network or Internet. CCS shall confirm that its wireless service provider customers maintain al| necessary licenses—
FCCor otherwise—required by State or Federa| law,

CROWN Proprietary &
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REQUIREMENT

Describes the managerial experience and capabilities of the proposer;

RESPONSE

Who is Crown Castle Solutions?

Crown Castle together with its subsidiaries is a customer-focused, neutral host organization that builds and
maintains shared broadband infrastructure to support all broadband delivery technologies. Qur comprehensive
portfolio of towers, small cells, site access, and fiber provides fixed and wireless access to essential data, technology,
and services, for people and communities. Our extensive network infrastructure and deep experience in operating
as a neutral host opens the door to countless opportunities and possibilities to expand broadband services.

Crown Castle owns and Operates approximately 40,000 cell towers and 60,000 route miles of fiber supporting small
cells and fiber solutions across every major US market. This nationwide portfolio of communications infrastructure

strengthened that commitment with the acquisition of eight regional fiber providers, including Sunesys, Fibernet
Direct, Wilcon and Lightower.

In addition to a larger footprint and expanded solutions, our combined team now brings years of valuable
experience and expertise to our fiber customers,

g [

NewPath Networks , 24/7 Mid-Atlantic Sunesvs
Crown Castle ] acquired acquired . acquired
founded I
Small cell solutions NextG Networks Access Fiber Group Fibernet Direct,
business established acquired acquired Wilcon, Lightower
acquired
Figure 11

The demand for DAS is growing rapidly, and CCS has the expertise, strength and long-term commitment to support
its continued growth. Crown Castle is a customer-focused organization with an in-market presence supported by
more than 100 regional offices across the U.S. Each regional office is led by a district manager who has complete

CROWN  Proprietary &
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co-location opportunities. This in-market presence has allowed our teams to develop long-standing relationships
with local jurisdictions and customers. In addition, these relationships and our in-market knowledge have led to
reduce the installation time of wireless carriers on our towers and DAS networks.

operation of our tower assets and support of our customer application process. Area offices are supported by the
organization’s headquarters in Pittsburgh and Houston.

Figure 12

Network Operations Center Services

We maintain and Manage an extensive database of approved contractors throughout the country that provide
services such as site acquisition, construction, construction Mmanagement, engineering, and drive testing. We are
serious about our customer relations, and monitor our Customers’ sentiment by sending out an in-depth customer

survey on a quarterly basis.

Our infrastructure connects people to essential data, technology and wireless service—and transforms everything
around us,

* People: We connect people to the devices, apps, and data they rely on to communicate, stay informed, and
live their lives to the fullest.

* Communities: We provide connections that improve safety and efficiency and make communities better
places to live. We give police officers, firefighters, and EMTs secure access to the information they need to
react quickly to emergencies. We help deploy exciting new technologies that build smarter communities and
create new opportunities for cities and technology companies alike.
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in higher education. We give stadiums, convention centers, amusement parks, and other venues the
wireless coverage and capacity to accommodate large crowds.

Crown Castle, through various subsidiaries, provides wireless carriers with the infrastructure they need to keep
people connected and businesses running. With its portfolio of towers and small cell nodes supported by fiber,
Crown Castle is the nation’s largest provider of shared wireless infrastructure with a significant presence in the top
100 US markets with a total enterprise value of over $62 billion dollars. Crown Castle’s diverse network
infrastructure portfolio, coupled with more than 49 offices strategically located across the U.S. and with more than
5,000 employees, provides Crown Castle intimate local knowledge of each of its assets

40,000+
60,000

i oells on air or under contract

ipproximartely

60,000

roLte mi

Figure 13

Strength and Stability

Crown Castle is an S&P 500 company listed on the NYSE, and has established itself as a REIT (real estate investment
trust).

Key Financial Information about Crown Castle:

* A “Fortune 1000” company
e Traded on the New York Stock Exchange (Ticker Symbol: CCl)
e Total revenue of more than $3.5 billion

e Total enterprise value of more than $44 billion

U‘ CROWN  Proprietary &
-~ CASTLE Confidential 19



4



NYC RFP

Crown Castle is publicly traded and subject to Sections 13 and 15(d) of the Securities Exchange Act of 1934. Annual
reports on Form 10-K can be found under the investors section at WWw.crowncastle.com. The 2017 Annual Report is

included in Exhibit F.

By designing, developing, and operating cost-effective fiber-fed DAS networks, CCS helps clients improve signal
strength and network capacity and coverage. Specializing in indoor and outdoor DAS solutions for the private and
public sector, we offer industry-leading expertise across a variety of markets including:

B Colleges and universities;
Venues, including stadiums, arenas and theme parks;
Hotels, resorts, casinos;

Densely populated urban areas;

Public Right-of-Ways

REQUIREMENT

Describes whether the facilities proposer proposes to install on City poles will be serving one or multiple
telecommunications service providers.

RESPONSE

Our networks employ a neutral host model, which means that multiple carriers can share the same infrastructure. A
neutral host network establishes a single economical platform and integrates all providers who seek to conduct
consumer-based business and provide wireless broadband or fiber services to the served locations. Once a neutral
host network point is established, it becomes available to share with all providers who wish to deliver consumer

based broadband services.

As the largest and most established neutral host provider nationwide, Crown Castle has the experience and
resources to provide broadband platforms to all market entrants servicing the residents, businesses, and
government institutions of New York. As a current neutral host partner in New York, Crown Castle and its affiliates
have built and maintained infrastructure that directly and indirectly supports consumers of broadband technology
across all five boroughs. Crown Castle’s City presence is substantial, local and involved.

The existing Approved Equipment (Exhibit A) may have met network demand when the original franchise was
granted in 2007. Over a decade later, a new landscape has been shaped with the increase in wireless use not only

U*CROWN Proprietary &
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for voice but also for data and the technologies that rely on data - including Smart City technologies, loT, consumer,

|

business and municipal demand.
Global Internet Consumption: Deskiop vs Mobllo
P
Mobile use accounts for over 70% of internet use worldwide. That ‘
number will continue to grow according to Zenith Media (see article and "
figure to the right)*. CCS’s commitment to building and maintaining ‘
infrastructure to support this future mobile demand can be leveraged in N ‘
New York.
Crown Castle Solutions Organizational Chart and Points of Contact: e ‘
21e % o |
The below organizational chart reflects the names and titles of the

executive and senior leadership and local points of contact
responsible for operating the proposer’s system.

Jay Brown :
i Robert Ackerman Cathy Pichet Lewis Kessler

President & CEO
SVP & COO East Area President East VP General

Manager

Amir Abtahi Rory Whelan HoFE Drthee Betti Danti Beryl Oremland .
Implementation Government Human Relations

Director Relations Director Operations Directo Finance Director Director

CGCS or its subsidiaries has a local presence in the City with its Northeast Regional office in Whitestone, Queens
employing over 250 employees in the City. In addition, CCS relies on over 1000+ vendor partners in New York
State, which provides jobs to New York based companies many of which are City companies. The local team
who handle the day-to-day operations are as follows:

Hanafi Bradai Radio Scott Debow Eli Elbaum

Esme Lombard
Government
Relations Manager

Morten Jespersen

Frequency Operations Government

Manager Manager Relations Counsel District Manager

3 Zenith Media Article: “Mobile Expands its Global Share of Internet Use” (October 16, 2017). Link:
https://www.warc.com/newsandopinion/news/mobile expands its global share of internet use/39441
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REQUIREMENT

Financial Capacity Proposal

RESPONSE

Key financial information about Crown Castle:
Founded in 1994

Member of the Standard and Poor’s 500 Index
A “Fortune 1000” company

Total revenue of more than $3.5 billion (full year 2017 Outlook)

Total enterprise value of more than $50 billion (As of 2/15/17)

A copy of the Investor Relations Presentation is attached in Exhibit F. The annual reports on Form 10K can be found
on the investor's page at www.crowncastle.com.

4. Scope Proposal

REQUIREMENT
A statement as to which of the three zone options (A and/or B and/or C).

RESPONSE

Crown Castle Solutions LLC seeks a franchise that will include Zones A, B and C.

3. Compensation Proposal

The contents of the Compensation Proposal are contained in the attached Confidential and Proprietary
“Proprietary Information” attachment.
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Exhibit A:

Proposal: Current DolITT Approved
Configuration for Zones AB&C
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Exhibit B-1:
Pole Attachment Utility Approved
Specification for Zones B & ¢
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Exhibit B-2:
Strand Mount Utility Approved
Specifications for Zones B & C

Exhibit B-2 - #1 Two Radios Strand Mounted without Power Supply

Exhibit B-2 - #2 Two Radio Strand Mounted Solution with Associated SE41 Power Supply
Exhibit B-2 - #3 SE41 Power Supply Cabinet Mounted on a Utility Pole

Exhibit B-2 - #4 Two Radio Strand Mounted Solution with Associated TE33 Power Supply
Exhibit B-2 - #5 TE33 Power Supply Cabinet Mounted on a Utility Pole
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Exhibit C:
City Approved DOT Control Box
Specification Zone A, B & C
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Exhibit D:
Optimal 5G/loT Deployment Configuration
ZoneA,B&C
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Executive Summary
At the request of Crown Castle, Pinnacle Telecom Group has performed an
independent expert assessment of radiofrequency (RF) levels and related FCC
compliance for “distributed antenna system” (DAS) operations in the New York
Market. The DAS antennas are to be mounted on poles, and will be capable of
supporting transmission in the 700, 1900 and 2100 MHz frequency bands,
facilitating the provision of commercial wireless services.

The FCC requires antenna operators to perform an assessment of the RF
emissions from their antennas, and to ensure compliance with the FCC's
Maximum Permissible Exposure (MPE) limit. That limit, described in some detail
in Appendix A, has been set in such a manner that continuous exposure to RF
levels up to and including 100 percent of the MPE limit is safe for humans of

either sex, any size, any age, and under any conditions.

The analysis described herein examines FCC compliance for the Crown Castle
antenna operation for three possible exposure situations: (1) for people standing
at street level below the antenna installation; (2) for antenna technicians or other
workers climbing the pole; and (3) for people in buildings adjacent to and at the

same general height as the antennas.

The analyses for each area of interest employ standard FCC formulas for
calculating the RF effects of the antennas in a very conservative manner, in order
to ensure “safe-side” (i.e., intentionally overstated) results and thus great
confidence in conclusions regarding compliance with the applicable MPE limit.

The results of compliance analyses can be described in layman's terms by
expressing the calculated RF levels as simple percentages of the applicable FCC
MPE limit. If the reference for that limit is “normalized” to 100 percent, then
calculated RF levels higher than 100 percent indicate the MPE Jimit is exceeded
and there is a need to mitigate the potential exposure. On the other hand,
calculated RF levels consistently below 100 percent serve as a clear and
sufficient demonstration of compliance with the MPE limit. Because of the
conservatism encouraged by the FCC, calculations showing RF levels up to and
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even including 100 percent of the applicable MPE limit serve as proof of

compliance.

The results of the RF compliance assessment in this case are as follows:

u For People Standing at Street Level around the Antenna: The
conservatively calculated maximum RF level from the Crown Castle
antenna operation is 0.9490 percent of the FCC MPE limit — a result that
is less than one percent, and which is clearly well below the 100-percent
reference for compliance.

o For Workers Close to the Antenna: The near-field analysis shows that
that the applicable FCC occupational MPE limit is satisfied at all same-
height distances, and the general population MPE limit is satisfied at a
same-height distance of four feet. We recommend that an “Notice-type”

RF alert sign be posted at the antenna location, with a specified stand-off
distance of four (4) feet for purposes of controlling potential exposure of

the general public.

O For People in an Adjacent Building: For someone inside a building at a
distance of as little as 10 feet away from the antenna and at the same

height as the antennas, the conservatively calculated RF level is 28.8
percent of the FCC general population MPE limit — well below the 100-
percent reference for compliance. At distances greater than 10 feet from
the antennas, or in positions lower or higher than the antennas, the RF

levels are even less significant.

The results of the analyses of RF levels, along with the recommended RF alert
signage, combine to satisfy the FCC's regulations and associated guidelines
concerning the control of potential RF exposure. Moreover, because of the
conservative methodology and assumptions incorporated in the analysis, RF
levels actually caused by the antennas in each area of interest will be even less

significant than the calculation results indicate.
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The remainder of this report provides the following:

0 relevant technical data on the Crown Castle DAS antenna operation;
0 adescription of the applicable FCC mathematical models for assessing

compliance, and application of the technical data to those models; and
o the results of the analysis, and the compliance conclusion for the
proposed Crown Castle DAS operation.

In addition, two Appendices are included. Appendix A provides background on
the FCC MPE limit, as well as a list of key FCC references on compliance.
Appendix B provides a summary of the qualifications of the expert certifying RF
compliance for the described Crown Castle DAS operations.

Antenna and Transmission Data

Transmission parameters for the DAS antenna operation are provided below.

General Data |

Antenna Type Omnidirectional

Antenna Model Phazar AWSBRS360T-698/1710-7/2/9-T0
Antenna Length 72in.

Antenna Mounting Height AGL | 10 meters (32.8 ft.)

700 MHz Transmission Data |

Tot. Available RF Power 20 watts

Antenna Line Loss 1.0dB

Max. Antenna Input Power 15.89 watts

Max. Antenna Gain 2.0dBi

1900 MHz Transmission Data |

Tot. Available RF Power | 20watts )
Antenna Line Loss 1.0dB

Max. Antenna Input Power | 15.89 watts -
Max. Antenna Gain | 9.0dBi

2100 MHz Transmission Data |

Tot. Available RF Power 80 watts

Antenna Line Loss 1.0dB

Max. Antenna Input Power 63.55 watts

Max. Antenna Gain 9.0dBi
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The vertical-plane emission pattern of the antenna is used in the analysis of
street-level compliance. Figures 1 and 2 that follow show the manufacturer-
specified vertical-plane pattern for the proposed antenna model in each

frequency band.

Note that the use of a decibel scale to describe the relative pattern at different
angles incidentally serves to significantly understate the actual focusing effects of
the antenna. Where the antenna pattern reads 20 dB, for example, the relative
RF energy emitted at the corresponding downward angle is 1/100™ of the
maximum that occurs in the main beam (at 0 degrees); at a 30 dB point, the level

is 1/1,000™ of the maximum.
Note, finally, that the automatic pattern-scaling feature of our internal software

may skew side-by-side visual comparisons of different antenna models, or even

different parties’ depictions of the same antenna model.

Figure 1. AWSBRS360T-698/1710-7/2/9-T0 - 700 MHz Vertical-plane Pattern
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Figure 2. AWSBRS360T-698/1710-7/2/9-T0 - 1900 MHz Vertical-plane Pattern
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Compliance Analysis
FCC Office of Engineering and Technology Bulletin 65 (“OET Bulletin 657)
provides guidelines for mathematical models to calculate the RF levels at various

points around transmitting antennas.

In this case, there are two general areas of potential exposure interest: (1) at
street level below and around the antenna installation; and (2) at the same
relative height as the antenna. The FCC's “far-field” model applies to the street-
level analysis. The FCC's “near-field” model applies to the analyses of RF levels
closer to and at the same general height as the antennas, such as applies to

utility pole workers and people in buildings adjacent to the antenna installations.

Each area of interest is addressed in the subsections that follow.

Street-Level Compliance Analysis

The areas at street level around an antenna installation are clearly open to
unrestricted public access, and are subject to the FCC MPE limit for
“uncontrolled” exposure, commonly called the “general population” limit.

At street-level, the RF levels from antennas are directly proportional to the total
antenna input power and the relative antenna gain in the downward direction of
interest — and the RF levels are otherwise inversely proportional to the square of

the straight-line distance to the antenna.

Conservative calculations also assume the potential RF exposure is enhanced by
reflection of the RF energy from the intervening ground. Our calculations will
assume a 100% “perfect” ground reflection, the absolute worst-case approach.



L

I
L2

[

I
U1

-
11
Iﬁ-



The formula for street-level RF compliance calculations for any given wireless

antenna operation is as follows:

MPE% = (100 * InputPower * 10 (6mxVdise0) + 4/ (MPE * 4z * R?)

where

MPE%

100

InputPower

10 (Gmax-Vdisc/10)

MPE

RF level, expressed as a percentage of the MPE limit
applicable to continuous exposure of the general public

factor to convert the raw result to a percentage

maximum net power into antenna, in milliwatts, a function
of the number of RF channels, the transmitter power,
and line loss

numeric equivalent of the relative antenna gain in
the downward direction of interest; data on the
antenna vertical-plane pattern is taken from
manufacturer specifications

factor to account for a 100-percent-efficient energy
reflection from the ground, and the squared relationship
between RF field strength and power density (22 = 4)

FCC general population MPE limit

straight-line distance from the RF source to the paint of
interest, centimeters

We will conservatively perform the MPE% calculations out to a distance of 500

feet from the facility to points six feet off the ground, with the latter figure
representing human standing height. The calculation geometry is illustrated in

Figure 4 on the next page.
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Ground Distance D from the site

Figure 4. Street-level MPE% Calculation Geometry

It is popularly understood that the farther away one is from an antenna, the lower
the RF level — which is generally but not universally correct. The results of
MPE% calculations fairly close to the base of the pole will reflect the variations in
the vertical-plane antenna pattern as well as the variation in straight-line distance
to the antennas. Therefore, RF levels may actually increase slightly with
increasing distance within the range of zero to 500 feet from the site. As the
distance approaches 500 feet and beyond, though, the antenna pattern factor
becomes less significant, the RF levels become primarily distance-controlled,
and as a result the RF levels generally decrease with increasing distance, and

are well understood to be in compliance.

Street-level FCC compliance for a multiple-band antenna operation is assessed
in the following manner. At each distance point along the ground, an MPE%
calculation is made for the RF effect in each frequency band, and the sum of the
individual MPE% contributions at each point is compared to 100 percent, which
serves as the normalized reference for the FCC MPE limit. We refer to the sum
of the individual MPE% contributions as “total MPE%", and any calculated MPE%
total MPE% result exceeding 100 percent is, by definition, higher than the FCC






limit and represents non-compliance and a need to mitigate the RF levels. If, on
the other hand, all results are below 100 percent, that set of results serves as a

demonstration of compliance with the MPE limit.

The following conservative methodology and assumptions are incorporated into

the MPE% calculations on a general basis:

1. The antennas are assumed to be operating continuously at maximum
power.

2. The power-attenuation effects of shadowing or other obstructions to the
line-of-sight path from the antenna to the point of interest are ignored.

3. The calculations intentionally minimize the distance factor (R) by
performing the calculations from the bottom (rather than the centerline) of
the antenna.

4. The potential RF exposure at ground level is assumed to be enhanced
(increased) via a “perfect” mirror-like 100-percent field reflection from the

intervening ground.

The net result of these assumptions is to significantly overstate the calculated RF
exposure levels relative to the levels that will actually occur — and the purpose of

this conservatism is to allow very “safe-side” conclusions about compliance.

The table on the next page provides the results of the street-level MPE%
calculations for each frequency band and the total, with the maximum (worst-
case) calculated total MPE% effect highlighted in bold in the last column.






Ground 700MHz | 1900 MHz 2100 MHz Total
Distance (ft) MPE% MPE% MPE% MPE%
0 0.0009 0.0811 0.1596 0.2416
20 0.7873 0.0153 0.0329 0.8355
40 0.6019 0.0511 0.2960 0.9490
60 0.3543 0.0148 0.0027 0.3718
80 0.2199 0.0104 0.0741 0.3044
100 0.1461 | 0.0011 0.0142 0.1614
120 01060 | 0.0118 0.0402 0.1580
140 0.0788 | 0.0250 0.1362 0.2400
160 0.0609 | 0.0336 0.1687 0.2632
180 0.0495 | 0.0339 0.1593 0.2427
200 0.0403 | 0.0422 0.1809 0.2634
220 0.0334 0.0412 0.1933 0.2679
240 0.0281 0.0347 0.1628 0.2256
260 0.0246 0.0396 0.1748 0.2390
280 0.0212 0.0342 0.1509 0.2063
300 0.0185 0.0298 0.1316 0.1799
320 0.0163 0.0318 0.1248 0.1729
340 0.0144 0.0282 0.1107 0.1533
360 0.0129 0.0252 0.0988 0.1369
380 0.0116 0.0226 0.0887 0.1229
400 0.0104 0.0219 0.0938 0.1261
420 0.0095 0.0199 0.0851 0.1145
440 0.0086 0.0181 0.0775 0.1042
460 0.0079 0.0166 0.0710 0.0955
480 0.0073 0.0152 0.0652 0.0877
500 0.0067 0.0140 0.0601 0.0808

As indicated, the overall maximum calculated RF level is 0.9490 percent of the
FCC MPE limit — less than one percent, and obviously well below the 100-

percent reference for compliance with the FCC limit.

A graph of the overall calculation results, provided on the next page, probably
provides a clearer visual illustration of the relative insignificance of the calculated
RF levels. As might be expected with such low calculated RF levels, the results
line barely rises above the graph’s baseline, and shows an obviously clear and

consistent margin to the FCC MPE limit.
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Therefore, we recommend that the RF alert sign shown in Figure 6, below, be
posted at the antenna location, with a specified distance of four feet for purposes

of controlling potential exposure of the general public.

The radio frequency (RF) emissions at this site have been evaluated for potential
RF exposure to personnel who may need to work near these antenrae.

RF EXPOSURE AT 4 FEET OR CLOSER TO THE FACE OF THE
ANTENNA MAY EXCEED THE FCC PUBLIC EXPOSURE STANDARD
AND THUS ONLY QUALIFIED RF WORKERS MAY WORK IN THIS 4FOOT _J

EACL .
ZONE SHOULD CALL: (866) 446-3984 FOR INSTRUCTIONS PRIOR TO

COMMENCING WORK.
LA
REFER TO SITE: \ QRQ%_/IE/

[~ FOC) Puble £ OEY By . EON 97.0%, AUJUst 1057,

Figure 6. Recommended RF Alert Signage

Compliance Conclusion

The results of the analyses of RF levels, along with the recommended RF alert
signage, satisfy the FCC's regulations concerning the control of potential RF
exposure. Moreover, because of the conservative methodology and assumptions
incorporated in the analysis, RF levels actually caused by the antennas in each
area of interest will be even less significant than the calculation results indicate.
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Certification
It is the policy of Pinnacle Telecom Group that all FCC RF compliance
assessments are reviewed, approved, and signed by the firm's Chief Technical

Officer, who certifies as follows:

1. | have read and fully understand the FCC regulations concemning RF safety
and the control of human exposure to RF fields (47 CFR 1.1301 et seq).

2. To the best of my knowledge, the statements and information disclosed in
this report are true, complete and accurate.

3. The analysis of site RF compliance provided herein is consistent with the
applicable FCC regulations, additional guidelines issued by the FCC, and
industry practice. .

4. The results of the analysis indicate that the subject antenna operations will be

in compliance with the FCC regulations and applicable MPE limits.

é!t /ﬂi “ > 10/14/14

Dani(JjCollins Date

Chief Technical Officer
Pinnacle Telecom Group, LLC
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AppendixA. Background on the FCC MPE Limits
FCC Regulations

As directed by the Telecommunications Act of 1996, the FCC has incorporated
into its Rules and Regulations a set of limits for maximum continuous human
exposure to RF emissions from antennas.

The FCC maximum permissible exposure (MPE) limits represent the consensus
of federal agencies and independent experts responsible for RF safety matters.
Those agencies include the National Council on Radiation Protection and
Measurements (NCRP), the Occupational Safety and Health Administration
(OSHA), the National Institute for Occupational Safety and Health (NIOSH), the
American National Standards Institute (ANSI), the Environmental Protection
Agency (EPA), and the Food and Drug Administration (FDA). In formulating its
guidelines, the FCC also considered input from the public and technical
community — notably the Institute of Electrical and Electronics Engineers (IEEE).

The FCC'’s RF exposure guidelines are incorporated in Section 1.301 et seq of its
Rules and Regulations (47 CFR 1.1301-1.1310). Those guidelines specify MPE
limits for both occupational and general population exposure.

The specified continuous exposure MPE limits are based on known variation of
human body susceptibility in different frequency ranges, and a Specific
Absorption Rate (SAR) of 4 watts per kilogram, which is universally considered to
accurately represent human capacity to dissipate incident RF energy (in the form
of heat). The occupational MPE guidelines incorporate a safety factor of 10 or
greater with respect to RF levels known to represent a health hazard, and an
additional safety factor of five is applied to the MPE limits for general population
exposure. Thus, the general population MPE limit has a built-in safety factor of
more than 50. The limits were constructed to appropriately protect humans of
both sexes and all ages and sizes and under all conditions ~ and continuous
exposure at levels equal to or below the applicable MPE limits is considered to
result in no adverse health effects or even health risk.

The reason for two tiers of MPE limits is based on an understanding and
assumption that members of the general public are unlikely to have had
appropriate RF safety training and may not be aware of the exposures they
receive; occupational exposure in controlled environments, on the other hand, is
assumed to involve individuals who have had such training, are aware of the
exposures, and know how to maintain a safe personal work environment.

The FCC's MPE limits are expressed in two equivalent forms, using alternative
units of field strength (expressed in volts per meter, or V/m), and power density
(expressed in milliwatts per square centimeter, or mW/cm?). The table on the
next page lists the FCC limits for both occupational and general population
exposures, using the mW/cm? reference, for the different radio frequency ranges.

20






Frequency Range (F) Occupational Exposure General Public Exposure
(MHz)

(mW/cm) (mW/cm?)
0.3-1.34 100 100
1.34-3.0 100 180 /F?
3.0-30 900 / F? 180 /F?
30 -300 1.0 0.2
300 - 1,500 F /300 F /1500
1,500 - 100,000 5.0 1.0
The diagram below provides a graphical illustration of both the FCC’s
occupational and general population MPE limits.
Power Density
(mW/icm?)
100 - Occupational
x NN e General Public
50 ] A
1.0 o ——————
02 - L P
14
| | | | | | /1 |
03 134 30 30 300 1,500 100,000

Frequency (MHz)

Because the FCC’s RF exposure limits are frequency-shaped, the exact MPE

limits applicable to the instant situation depend on the frequency range used by
the systems of interest.






The most appropriate method of determining RF compliance is to calculate the
RF power density attributable to a particular system and compare that to the
MPE limit applicable to the operating frequency in question. The result is usually
expressed as a percentage of the MPE limit.

For potential exposure from multiple systems, the respective percentages of the
MPE limits are added, and the total percentage compared to 100 (percent of the
limit). If the result is less than 100, the total exposure is in compliance; if it is
more than 100, exposure mitigation measures are necessary to achieve
compliance.

Note that the FCC “categorically excludes” all “non-building-mounted” wireless
antenna operations whose mounting heights are more than 10 meters (32.8 feet)
from the routine requirement to demonstrate compliance with the MPE limit,
because such operations “are deemed, individually and cumulatively, to have no
significant effect on the human environment”. The categorical exclusion also
applies to all point-to-point antenna operations, regardless of the type of structure
they’re mounted on. Note that the FCC considers any facility qualifying for the
categorical exclusion to be automatically in compliance.

FCC References on RF Compliance

47 CFR, FCC Rules and Regulations, Part 1 (Practice and Procedure), Section
1.1310 (Radiofrequency radiation exposure limits).

FCC Second Memorandum Opinion and Order and Notice of Proposed
Rulemaking (FCC 97-303), /n the Matter of Procedures for Reviewing Requests
for Relief From State and Local Regulations Pursuant to Section 332(c)(7)(B)(v)
of the Communications Act of 1934 (WT Docket 97-192), Guidelines for
Evaluating the Environmental Effects of Radiofrequency Radiation (ET Docket
93-62), and Petition for Rulemaking of the Cellular Telecommunications Industry
Association Concerning Amendment of the Commission's Rules to Preempt
State and Local Regulation of Commercial Mobile Radio Service Transmitting
Facilities, released August 25, 1997.

FCC First Memarandum Opinion and Order, ET Docket 93-62, In the Matter of
Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation,
released December 24, 1996.

FCC Report and Order, ET Docket 93-62, In the Matter of Guidelines for
Evaluating the Environmental Effects of Radiofrequency Radiation, released
August 1, 1996.

FCC Office of Engineering and Technology (OET) Bulletin 65, “Evaluating
Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields”, Edition 97-01, August 1997.

FCC Office of Engineering and Technology (OET) Bulletin 56, “Questions and
Answers About Biological Effects and Potential Hazards of RF Radiation”, edition

4, August 1999.
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Appendix B. Summary of Expert Qualifications

Daniel J. Collins, Chief Technical Officer, Pinnacle Telecom Group, LLC

Synopsis: » 40+ years of experience in all aspects of wireless system
engineering, related regulation, and RF exposure

e Has performed or led RF exposure compliance assessments
on more than 17,000 antenna sites since the new FCC rules
went into effect in 1997

» Has provided testimony as an RF compliance expert more
than 1,400 times since 1997

« Have been accepted as an expert in New Jersey and more

eD CE. y wolieg <Ch, Uf
* M.B.A., 1982, Fairleigh Dickinson University, 1982
¢ Bronx High School of Science, 1966

Current Responsibilities: * Leads all PTG staff work involving RF safety and FCC
compliance, microwave and satellite system engineering,
and consulting on wireless technology and regulation

Prior Experience: » Edwards & Kelcey, VP - RF Engineering and Chief
Information Technology Officer, 1996-99

» Bellcore, Executive Director — Regulation and Public Policy,
1983-96

e AT&T (Corp. HQ), Director — Spectrum Management Policy
and Practice, 1977-83

* AT&T Long Lines, Group Supervisor — Microwave Radio
System Design, 1972-77

Specific RF Safety/ ¢ Involved in RF exposure malters since 1972

Compliance Experience: » Have had lead corporate responsibility for RF safety and
compliance at AT&T, Bellcore, Edwards & Kelcey, and PTG

¢ While at AT&T, helped develop the mathematical models
later adopted by the FCC for predicting RF exposure

 Have been relied on for compliance by all major wireless
carriers, as well as by the federal government, several state
and local governments, equipment manufacturers, system
integrators, and other consulting / engineering firms

Other Background: e Author, Microwave System Engineering (AT&T, 1974)

» Co-author and executive editor, A Guide to New
Technologies and Services (Belicore, 1993)

* National Spectrum Managers Association (NSMA) — former
three-term President and Chairman of the Board of Directors:
was founding member, twice-elected Vice President, a long-
time member of the Board of Directors, and was named an
NSMA Fellow in 1991

» Published more than 35 articles in industry magazines
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Exhibit F: About Crown Castle Solutions LLC






Exhibit F:
Crown Castle Investor Presentation
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Exhibit F:
Supplier Diversity & How to Become a
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Exhibit F:
Our Role In Your World
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Exhibit F:
A More Connected Life — How Technology Is
Driving Wireless Demand
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Exhibit F:
Multi-Point Annual Operations Checklist






Operations Multi-Point Inspection Checklist

:
%

O 00 Dooooon

g ooooooo

OOo0Oo0ooo

Inspect equipment wirings. Ensure all wiring is properly secured.

Grounding. Ensure grounding is intact and that cove molding is connected and secure.

Secure equipment. Ensure equipment is locked.

Ensure all shroud openrings are closed with duct seal.

Thoroughly clean internal companents and fans with comprassed air.

Check for any post installation equipment from other entities that would interfere with
operations.

Inspect structural integrity.

Inspect node for general condition, induding shroud, meter pan and disconnect box. insure that
all these parts are intact and not damaged in any way.

Inspect Remote Unit mounting brackets. Ensure that all mounting brackets are well secured.
Inspect for external hazards 1o the site {i.e. loose structures near antennas, leaning pole, bare
cables, etc)

Bottom Status light : led light green

Check fiber jumper property routed and weatherproofed

Required Signage Posted

Record Latitude and Longitude

Record Meter Number

Meter Number

Visuaily check ground.

- RF Cable Contacts and Adaptors

Note and record any corrosion
Contacts and Adaptors Tightly screwed
Confirm node is weatherproof

Check for bends

Check for breaks

Cleaned Fiber {NY ONLY)

Antenna Node

o00ooopooan

Visually inspect weatherproofing

Properly fastened

Proper orientation

Ensure that there is no vegetation within 5ft of Cable and Antenna
Sweep Test with RL Label {NY ONLY)

Node - VSWR

Perform VSWR command to confirm return loss

VYSWR Return Loss






:
:

O00o0oO0oooooo

Metal fatigue due to cyclic loading {such as wind induced vibration and damage
Design related issues.

Weld failures on the base plate, pole seams and access openings.

Defects in the pole foundation, concrete, anchor bolts and supporting structures.
Internal and extemal carrasion

Improper drainage of any moisture buildup on the interior of pole.

Loose anchor bolt puts.

Visual chservation of pole vibration.

Ensure that hatch door is present and securely locked

Visually check ground.

Check for keep-off tags

Wood Pole

O

O

O 00

ooOo oOoo

General Condition-The pole should be inspected for buckling at the ground line and for an
unusual angle with respect to the ground. Buckling and odd angies may indicate that the pole
has rotted or is broken.

Cracks-The pole should be inspected for cracks. Horizontal cracks perpendicular to the grain of
the wood may weaken the pole. Vertical ones, although not considered to be a sign of a
defective pole, can pose a hazard to the dimber, and the employee should keep his or her gaffs
away from them whiie climbing.

Holes-Hollow spots and woodpecker holes can reduce the strength of a wood pole

Shell Rot and Decay-Rotting and decay are cutout hazards and are possible indications of the
age and internal condition of the pole.

Krots -various fastenings formed by looping and tying a rope (or cord) upon itself or to another
rope or to another object. One large knot or several smaller ones at the same height on the pole
may be evidence of 2 weak point on the pole.

Depth of Setting-Evidence of the existence of a former ground line substantially above the
existing ground level may be an indication that the pole is no longer buried to a suffident
extent.

Soil Conditions-Soft, wet, or loose soil may not support any changes of stress on the pole

Burn Marks-Buming from transformer failures or conductor faults could damage the pole so
that it cannot withstand mechanical stress changes

Visually check ground.

Check down guy and hi/low guy attachments and strands

Check for Utility company keep-0fT tags

Ariel Fiber

O
O
O
O

Is the fiber strand sagging too much or too stretched from pole to pole?
Is fiber sheath properiy lashed?

Is the fiber conduit properly secured to the pole and weatherized?

Is fiber slack properiy secured with comrect hardware?






O Does fiber cable have appropriate clearance from roadway?

Underground Fiber

O Is the fiber conduit properly secured to the po'e and weatherized?
O Is micro trench or traditional trench in good condition?
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Exhibit G:
RFP REQUIRED FORMS






RFP EXHIBIT C - ACKNOWLEDGEMENT OF
RELEASE & ADDENDUM



|!|..l|.-l._.||ll.ln...l.lru.-L.r\.uulr\_...nl\|\||N\.I\lnN\..llnl||n|n||



REQUEST FOR PROPOSALS
FOR FRANCHISES FOR THE INSTALLATION AND USE OF TELECOMMUNICATIONS EQUIPMENT AND FACILITIES,
INCLUDING BASE STATIONS AND ACCESS POINT FACILITIES, ON CITY-OWNED STREET LIGHT POLES AND
TRAFFIC LIGHT POLES, AND CERTAIN UTILITY POLES AND OTHER FACILITIES LOCATED ON CITY STREETS, IN
CONNECTION WITH THE PROVISION OF MOBILE TELECOMMUNICATIONS SERVICES

EXHIBIT C
ACKNOWLEDGMENT OF RELEASE DATE AND ADDENDUM

APPLICANT'S NAME: Crown Castle Solutions LLC

RFP RELEASE DATE: June 12, 2018

NUMBER OF ADDENDA RECEIVED: Four (4)

ISSUE DATE(S) OF ADDENDA: 06/27/18; 06/29/18; 07/11/18; 07/25/18
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RFP EXHIBIT D — AFFIRMATION



llll.l.lvr.r.lwnjl\ll\.r\ll\ll!l\l-ull_l\I\Inl_-[\.tlnlll|I|I|]Jl|lllIIIIIIIILII

»
1 1



REQUEST FOR PROPOSALS
FOR FRANCHISES FOR THE INSTALLATION AND USE OF TELECOMMUNICATIONS EQUIPMENT AND FACILITIES,
INCLUDING BASE STATIONS AND ACCESS POINT FACILITIES, ON CITY-OWNED STREET LIGHT POLES AND
TRAFFIC LIGHT POLES, AND CERTAIN UTILITY POLES AND OTHER FACILITIES LOCATED ON CITY STREETS, IN
CONNECTION WITH THE PROVISION OF MOBILE TELECOMMUNICATIONS SERVICES

EXHIBIT D
AFFIRMATION

The undersigned proposer or bidder affirms and declares that said proposer or
bidder is not in arrears to the City of New York upon debt, contract, or taxes and
is not a defaulter, as surety or otherwise, upon obligation to the City of New York,
and has not been declared not responsible, or disqualified, by any agency of the
City of New York, nor is there any proceeding pending relating to the
responsibility or qualification of the proposer or bidder to receive public contracts

except

Full name of Proposer or Bidder
Crown Castle Solutions LLC

Address
1220 Augusta Drive, Suite 600

City Houston State Texas Zip Code 77057
CHECK ONE BOX AND INCLUDE APPROPRIATE NUMBER:

a A - Individual or Sole Proprietorship*
SOCIAL SECURITY NUMBER

B - Partnership, Joint Venture or other unincorporated organization

EMPLOYER IDENTIFICATION NUMBER I

(Limited Liability Company)

o C - Corporation
EMPLOYER IDENTIFICATION NUMBER

7 ]
By éz TUL€ Y é’/f’/MW
Signature

/ /]
1 Z,?}/’é//

Title
If a corporation, place seal here:

Must be signed by an officer or duly authorized representative.

* Under the Federal Privacy Act the furnishing of Social Security Numbers by bidders on City contracts is voluntary.
Failure to provide a Sccial Security Number will not result in a bidder's disqualification. Social Security Numbers will be
used to identify bidders, proposers, or vendors to ensure their compliance with laws, to assist the City in enforcement of
laws as well as to provide the City a means of identifying of businesses which seek City contracts.
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NVYG ... Doing Business Data Form

To be completed by the City agency prior to distribution Agenoy. Transaction 1D
Check One Transaction Type (check one)
O Proposal £ Award £ Concession €1 Economic Development Agreement I Franchise [ Grant £ Pension Investment Contract €1 Contract

Any entity receiving, applying for or proposing on an award or agreement must complete a Doing Business Data Form (see Q&A sheet for mores information). Please
either type responses directly into this fillable form or print answers by hand in black ink, and be sure to fill out the certification box on the last page. Submission of a
complete and accurate form is required for a proposal to be considered responsive or for any entity to receive an award or enter into an agreement.

This Data Form requires information to be provided on principal officers, owners and senior managers. The name, employer and title of each person identified on the

Data Form will be included in a public database of people who do business with the City of New York, as will the organizations that own 10% or more of the enitity. No
other information reported on this form will be disciosed to the public. This Data Form is not related to the City's PASSPort registration or VENDEX requirements.

Please return the completed Data Form to the City office that supplied it. Please contact the Doing Business Accountability Project at
DoingBusiness@mocs.nyc.qov or 212-788-8104 with any questions regarding this Data Form. Thank you for your cooperation.
If you are completing this form by hand, please print clearly.

Entity Information )
Entity Name Crown Castle Solutions LLC

Entity EIN/TIN
Filing Status (Select One)
NEW: Data Forms submitted now must include the B Entity has never completed a Doing Business Data Form. Fill out the entire form.
ﬁjﬂ;’:’g";’:'?“’””mem 7 n;";ds'u"’d’d“a’& w ﬁ”” tg,% 0 Change from provious Data Formdated . Fil out only thase sections that have
s ha"‘p”e‘iswsumb mitted thm:.;g b a changs, new or changed, and indicate the name of the persons who no longer hold positions with the entity.
update form, a no change form will not be accepted. 3 No Change from previous DataFormdated | Skip to the bottom of the last page.
Entity is a Non-Profit 0 Yes H No

Entity Type 0 Corporation (any type) O Joint Venture ®LLC [ Partnership (any type) DO Sole Proprietor [ Other (specify)
Address 1220 Augusta Drive, Suite 600

wy _Houston state 1 X zp (7057

Ci

Provide your e-mail address in order to receive notices regarding this form by e-mail.

Principal Officers

Please fill in the required identification information for each officer listed below. If the entity has no such officer or its equivalent, please check "This position does not
exist." If the entity is filing a Change Form and the person listed s replacing someone who was previously disclosed, please check "This person replaced...” and fill in the
name of the person being replaced so his/her name can be removad from the Doing Business Database, and indicate the date that the change became effective.

Chief Executive Ofﬁoer (CEO) or equivalent officer [J This position does not exist

The highest rankir gor;, such as the President, Exacutive Director; Sofo Proprietor or Chairperson of the Board.
First Name Jay m A Last Brown Birth Date (mmvdd/yy) -_
ofiice Te I résident and Chief Executive Officer Employer {if not employed by entity) CrOWn Castle USA Inc.

O This person replaced former CEO on date

Chief Financial Officer (CFO) or equivalent ofﬁcor [ This position does not exist

The highest ranking financial officer, such as the Tre A P i F or VP for Fi
Daniel w K. Last Schlanger Birth Date (mm/dd/yy)

First Name
Office Titie S€NIOr Vice President and Chief Financial Officer Employer (if not employed by entity) Crown Castle USA Inc.

ome rccrecs |

[ This person replaced former CFO

on date

Chief Operating Officer (COO) or equivalent officer O This position does not exist
The highest ranking operational officer, such as the Chief Planning Officer, Director of Operations or VP for Operations.

First Name J3MeS m D- s YOUNg Birth Date (mm/dd/yy)-_
Office Title SeNior Vice President and Chief Operating Officer - Fiber .. employed by entity) Crown Castle USA Inc.
Home Address d

O This person replaced former COO

on date

1/2018 For information or assistance, please contact the Doing Business Accountability Project at DoingBusiness@mocs.nyc.gov or 212-788-8104.
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Principal Owners
Please fill in the required identification information for all individuals or organizations that, through stock shares, partnership agreements or other means, own or control

10% or more of the entity. If no individual or organization owners exist, please check the appropriate box to indicate why and skip to the Senior Managers section.

If the entity is owned by other companies that control 10% or mare of the entity, those companies must be listed. If an owner was identified on the previous page,

fill in his/her name and write “See above." If the entity Is filing a Change Form, list any individuals or organizations that are no longer owners at the bottom of this section
If more space is needed, attach additional pages labeled "Additional Owners."

There are no owners listed because (selectone): -
O The entity is not-for-profit [ The entity is an individual 0O No individual or organization owns 10% or more of the entity

Other (explain)

Individual Owners (who own or control 10% or more of the entity)
Birth Date (mm/dd/yy)

First Name MI___ Last
Office Title Employer (if not employed by entity)

Home Address

First Name Mi___ Last Birth Date (mmv/dd/yy)

Office Title Employer (if not employed by entity)

Home Address

Organization Owners (that own or control 10% or more of the entity)
Organization Name Crown Castle Operating Company

Organization Name CTOWN Castle International Corp.

Qrganization Name

Remove the following previously-reported Principal Owners

Name Removal Date

Removal Date

Name

Removal Date

Name

Senior Managers
Pleasz fill in the required identification information for all senior managers who oversee any of the entity's relevant transactions with the City (e.g., contract managers if

this form is for a contract award/proposal, grant managers if for a grant, etc.). Senior managers include anyone who, either by title or duties, has substantial discretion
and high-level oversight regarding the solicitation, letting or administration of any transaction with the City. At least one senior manager must be fisted, or the Data Form
will be caonsidered incomplete. If a senior manager has been identified on a previous page, fill in his/her name and write "See above." If the entity is filing a Change Form,
list individuals who are no longer senior managers at the bottom of this section. If more space is needed, attach additional pages labeled "Additional Senior Managers."

Senior Managers

First Name J2mMes M D- ast Young Birth Date (mmvdd/yy)

Office Title See Above Employer (if not employed by entity)

Home Address

First Name _RObert MI___Last Ackerman Birth Date (mm/dd/yy) ‘
office Tile S VP @and COO - Towers and Smali Cell Employer (if not employed by entity) Crown Castle USA Inc.

Home Address

First Name Cathy Mi___Last Piche o girth Date mmvaryy) | | L
Office Title AArea President Employer (if not employed by entity) Crown Castie USA Inc.

Home Address

Remove the following previously-reported Senior Managers

Name removal date
Name removal date
Centification

| certify that the information submitted on these two pages and additional pages is accurate and complete. | understand that willful or fraudulent submission of a
materially false statement may result in the entity being found non-responsible and therefore denied future City awards.

Name Lewis Kessler TSI Tile VP General Manager

ety Naps S10WN Caste Soluignelc ] workrore+ I
s N K e

ure = Date 07/31/18

Plgase return thi ﬁi to the City agency that syuppli‘e‘d. r; to you, not to the Doing Business Accountability Project. Standard Form







NYC Doing Business Data Form (continued)

Senior Managers:

Lewis Kessler, Vice President, General Manager — East Area
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