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RADIO FREQUENCY EXPERT

STATEMENT OF

PROJECT TECHNICAL OBJECTIVE AND DESIGN CRETERIA

The undersigned, hereby respectfully submit this affidavit in support of the application by T-Mobile
Northeast LLC a wholly owned subsidiary of T-Mobile USA, Inc. (hereinafter referred to as “T-
Mobile™) to construct a Co-location installation with related equipment cabinets and located at 363

Boston Road, Lowell, MA ( hereinafter referred to as the “Wireless Communications Facility”):

1. I am a Radio Frequency Engineer with responsibilities assigned by T-Mobile for

radio / personal communication service network design for the New England market area.

2. I have training and experience with respect to T-Mobile’s wireless system and
technology. More specifically, | have been trained to identify gaps in reliable service in wireless
communications systems, either caused by deficiencies of coverage and/or operational quality and
to assess the ability of proposed antenna sites to remedy gaps in signal coverage. The list of my

qualifications attached to this affidavit is true, accurate, and complete in all material respects.

3. As enabled under its Federal Communications Commission (FCC) license T-
Mobile seeks to design its wireless network in order to provide reliable wireless services to its
customers, whether those customers are on the street, in a vehicle, or in a building. Providing
reliable service to its customers in each context is critical for T-Mobile to provide the quality of
wireless service that customers demand, and to meet the objectives of Congress that a robust,
competitive and low cost wireless communications capacity be developed to serve the entire

nation.

Background: Network Functionality and Evolving Utilization
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4. The provision of additional wireless services has increased the need to provide a
higher level of reliability. Since 1999 when only voice services were offered, T-Mobile has
launched other services such as data and multi-media services. For example, with wireless data
services, a customer can receive faxes, search the Internet, or send and receive email on a wireless
device or telephone. Certain telephones today include built-in digital cameras, spreadsheet
software, location services and music features. Data and multi-media services require greater
reliability in order to provide customers with the service that they have come to expect and
demand. As T-Mobile’s services and customer demand for these services increase, T-Mobile’s
network design criteria must also necessarily changed.

5. Consumers who have “cut the cord,” e.g., replaced the traditional landline phone
with a mobile phone, have grown significantly in recent years. According to a 2009 survey done
for the Centers for Disease Control (CDC), 24.5 percent of adults — one out of every four homes -
lived in households with only wireless phones. The rate among younger users appears much
higher, with roughly 48 percent of households with adults 25-29 year-olds used living in wireless
only.

6. A recent Order by the FCC explains the regulatory condition helping to promote
the migration towards wireless services. On November 10, 2003 the FCC issued the Landline
Number Portability Order. This FCC Order empowers consumers to use mobile phones indoors,
in place of old-style landline telephones. Today, consumers may switch their landline phone
numbers to mobile phones with the attendant freedom and flexibility mobile devices provide. The
FCC reported that approximately 850,000 consumers “cut the cord” and moved a landline number

to a wireless phone within the first year of the Landline Number Portability Order.

7. More than just cost savings and convenience is driving the move toward in-
building wireless and data and multi-media services. Public safety is also driving such demand.
For example, with respect to the subject proposal call data maintained by T-Mobile for sites
proximate to the proposed facility location, defined in this case as first tier abutting sites, report

that for the preceding one month period, a total of 188 E-911 calls were processed to local State



emergency call centers from neighboring T-Mobile wireless facilities. The proposed site will
further enhance this critical and widely used public service aspect of wireless communications.

Background: T-Mobile’s Design Criteria

0. Within the context of an evolving and expanding user base T-Mobile has a uniform
and national level design criteria so that its wireless network will provide reliable wireless service
to its customers, whether those customers are outdoors, in a vehicle, or in a building. Providing
reliable service to T-Mobile’s customers within vehicles and buildings is critical for T-Mobile to
successfully compete with other wireless providers, such as Sprint/Nextel Corp., Cingular and
Verizon Wireless, and provide the quality of wireless service that its customers demand. In order
to accomplish this goal, there are three levels of coverage that T-Mobile strives to provide: In-
Vehicle coverage, In-Building Residential coverage, and In-Building Commercial coverage. The

following is a brief description of each level of coverage.

10. In-Vehicle Coverage: In order to successfully provide reliable In-Vehicle coverage, a T-
Mobile customer must be able to place or receive a call within a vehicle successfully across 95%
of a site’s coverage area. In-Vehicle coverage is the minimum level of acceptable coverage within
the T-Mobile network in areas with low population and along major highways covering rural
areas. One must bear in mind that designing for only the In-Vehicle coverage threshold will
typically result in unreliable in-building coverage, and hence customer dissatisfaction. At this
time, T-Mobile utilizes the In-Vehicle coverage design in low population density areas within T-

Mobile’s licensed coverage area.

11. In-Building Residential Coverage: In order to successfully provide reliable In-Building
Residential coverage, a T-Mobile customer must be able to place or receive a call on the ground
floor of a building that is three stories or less successfully across 95% of the site’s coverage area.
Such cover is coming increasingly important for customer communications needs as demonstrated
by an in excess of 20% and growing, percentage of subscribers electing to use their wireless
devices as their sole means of communications, i.e. no land line technology. In-Building
Residential coverage is the mid-level of coverage within T-Mobile’s network. In-Building
Residential coverage is targeted for residential areas and low-rise commercial districts, dependent

upon the foregoing building height restrictions. This type of coverage will typically provide



reliable coverage over the majority of the cell coverage area; however in some areas, and
specifically at the outer geographic boundaries, coverage will be restricted only to rooms with
windows and will likely lead to customer dissatisfaction if customers try to place or receive a call

inside a windowless room, cellar or emergency shelter.

12. In-Building Commercial Coverage: In order to successfully provide reliable In-Building
Commercial coverage, a T-Mobile customer must be able to place or receive a call on the ground
floor of a building that is greater than three stories in height successfully across 95% of a site’s
coverage area. In-Building Commercial coverage is the maximum level of coverage within the T-
Mobile network at this time. In-Building Commercial coverage is targeted for urban residential
centers (high-rise buildings), urban business districts and suburban business centers. Coverage

issues may still occur in hard to cover locations such as within elevators and parking structures.

13.  Signal Strength: In order to provide the forgoing levels of coverage, T-Mobile has
scientifically determined the strength of the wireless signal (“signal strength”) necessary to
provide In-Vehicle coverage, In-Building Residential coverage, or In-Building Commercial
coverage. Because wireless signals are attenuated (i.e. degraded or partially blocked) by
obstructions such as trees, automobile windows, automobile sheet metal, and building materials
such as wood, brick and metal, a wireless signal must be of certain strength in the ambient
environment (i.e. outside with no obstructions) in order to reliably penetrate into automobiles and

buildings.

14.  Assume for example that a homeowner placed a radio on the front lawn of his house and
played a song, the song would be louder closer to the radio than it is farther away from the radio,
because audio waves weaken as they travel farther away from their source. The song will be
clearly audible to a person sitting on the front lawn next to the radio. Another person may be able
to hear the song within her car parked in the driveway a short distance away from the radio, but
may not be able to decipher the words. Another person within the house will not be able to hear
the song at all. In order for the person to hear the song within the house, the radio must be moved
closer to the house. The song cannot simply be made louder within the house by turning up the
volume, as this would interfere with a second hypothetical radio being played next door by the

neighbor. It is also important to understand that unlike this simple radio analogy, a wireless



communication system is a two-way system, whereby the signal travels from the antenna site to
the wireless phone and from the wireless phone back to the antenna site. Therefore, T-Mobile
cannot simply turn up the power on its antenna site to provide a stronger signal level because
doing so would not increase the ability of the mobile phone to send a signal back to the antenna
site since the power of the mobile phone is limited and relatively small in comparison to the
antenna site. This is known as a balanced two-way system. Accordingly, the relevant question is
as follows: How close must the radio be to the house so that the radio waves are strong enough
for the person in the house to clearly hear the song? In like manner, T-Mobile’s design criteria
reflect the need to provide a wireless signal strong enough to provide reliable service within a
vehicle or building.

15. Required Signal Strength Levels: Wireless signal strength is measured on a logarithmic
power scale referenced to 1 milli-watt of power (1 milli-watt of power corresponds to O decibel
milli watt = 0 dBm, thus signal strength levels less than 1milli-watt are equivalent to negative
dBm values). Signal strength levels less than 1milli-watt being negative.. The smaller the
negative dBm number, the stronger the signal. For example, -76 dBm is a stronger signal level
than -84 dBm. T-Mobile’s system requires an ambient signal level of -84 dBm to provide
reliable In-Vehicle coverage, and an ambient signal level of —76 to provide reliable In-Building
Residential coverage. An ambient signal level of — 71 dBm is required to provide reliable In-
Building Commercial coverage. These signal level requirements provide the basis for T-Mobile’s

design criteria.

16.  Achieved coverage from the above design process should not be confused with coverage
depictions used in the marketing division commonly referred to as T-Mobile’s Public Coverage
Check maps. While there is a shared computer tool in the development of coverage maps, there
are critical differences in both the technical specification and achieved coverage. The technical
precision of each depiction unique and appropriate to the indented use. PCC coverage is a
simulation of coverage done on a macro level for the whole t-mobile network while Engineering
plots are done on a micro level representing coverage around the site. PCC maps where not
designed to show the precision and depth of detail that our engineering maps do — they are more
of an approximation, not detailed enough for use in technical assessments associated with

proposed site approval processes. Within this same qualification, engineering plots have



different coverage thresholds than PCC coverage maps. For example, engineering plots
consider -76dBm as “Excellent” coverage, which should provide to our reliability standard an
ability to make outdoor calls as well as good in most residential building coverage irrespective of
the construction material and location within the structure. -91dBm and -97dBm are considered
as “Poor” coverage, which are not sufficient to make indoor and in some cases, outdoor calls and -
84 under the noted conventions of the PCC maps may provide in-building coverage but to a lower
certainty dependant upon construction material and location. Finally, engineering plans associated
with new site proposals are the forward edge of the development of future network performance.
PCC is an overview of what is in place verses new site engineer plots whose purpose is more
focused on future improved coverage whether that is in terms of service quality, capacity or new

functionality.

Background: The Technical Basis for T-Mobile’s Design Criteria

17.  T-Mobile’s design criteria at this time are based upon providing 95% reliable signal over a
site’s coverage area in order to provide reliable In-Building Residential coverage. T-Mobile’s
standard of providing 95% reliable signal over a site’s coverage area is a balance of a practical
realization that 100% reliability is an unrealistic goal at this time due to financial and
environmental restraints, with the ability and need to provide a high level of reliability in order to

satisfy its customers demands and successfully compete with other wireless service providers.

18. In order to achieve the 95% reliable design goal, maximum path loss values are derived
based upon T-Mobile’s technology and the area served. Path loss means the amount the T-Mobile
signal that is degraded from the point at which the signal leaves the T-Mobile antenna site until it
reaches the T-Mobile customer’s mobile device or telephone. The equation is as follows: In-
Building coverage = Receiver Sensitivity + Body Loss + In Building Loss with Standard

Deviation + Fade Margin.

19.  The appropriate signal strength planning levels are then determined by adding the fade
margin and the losses to the mobile receiver sensitivity of —102 dBm. Please refer to the table

below:



MS (Rx Fade Margin Planning
Area L
Sensitivity) and losses Level
In-Vehicle -102 dBm 17.6 -84.4 dBm
In Building
o -102 dBm 26.0 -76.0 dBm
(residential)
In Building
_ -102 dBm 314 -70.6 dBm
(commercial)

Subject Site Technical Assessment

20. I have thoroughly reviewed the radio frequency engineering studies, reports, and computer
model prepared by T-Mobile with respect to the subject Wireless Communications Facility. |
used a propagation modeling software by Aircom named Asset. This software calculates
frequency strength over distance taking into account geographical, and topographical land features
and other contributors to signal loss. Finally, this calculation has also been adjusted by empiric
data obtained from field measurement.

21. In order to meet its obligations under the radio license T-Mobile must have in place a
network of base station antennae facilities to serve portable wireless communication devices and
mobile telephones. These facilities consist of antennas mounted on a pole, building, or other
structures that are connected by cables to a small equipment cabinet located near the antenna.
These antennas transmit voice and data to subscribers within a defined area of coverage.
Likewise, the antenna receives the radio signal from mobile transmitters (such as telephones)
which then goes to equipment located in the cabinet and to ordinary phone lines from which the

transmission may be routed anywhere in the world.

22.  Wireless Antenna Facilities are integral to T-Mobile’s network. Each facility, servicing
only a limited area, must be carefully located so that it can properly interact with surrounding
facilities. To maintain reliable and-uninterrupted service to a wireless telephone user living and/or
traveling in a given area serviced by multiple Facilities, there must be a continuous interconnected

series of facilities, which in-part overlap in a grid or “cellular” pattern.



23. In compliance with its FCC license, T-Mobile is actively building its PCS network to
provide service in this area. In order to meet its goal of providing reliable, seamless and
uninterrupted service T-Mobile must continue to acquire interest in property for additional
facilities, and is applying for and obtaining local governmental approvals to construct the facilities
in order to eliminate gaps in reliable service coverage. Any delay at this point in time severely
curtails T-Mobile’s ability to achieve a market position that will allow it to compete for

customers, which is in the public interest.

24.  Using precise computer prediction model and following a thorough review of the RF
engineering studies and reports prepared by T-Mobile it was determined that a new facility in

Lowell is critical to the overall engineering and technical plan for T-Mobile’s network.

25.  The subject location has specific characteristics, of topography, relationship to existing
structures and its location within the narrow search limits specified by the above referenced
computer model, makes it uniquely suitable to address T-Mobile’s need for a proposed wireless
telecommunications transmission facility. With the above considerations the proposed site was
determined to be the most appropriate location for a facility to fill the existing gap in service
coverage within the context of available land parcels provided to me for analysis.

26.  Without a wireless transmission facility located at or near this location, a significant area
of inadequate, unreliable coverage would remain in T-Mobile’s wireless network in the vicinity of
the proposed installation. This lack of service area or “gap” in coverage would adversely impact

the service T-Mobile is able to provide to businesses and residents of this area.

27.  The Comcast tower located at Washer Street at AGL of 130ft does not provide the needed
in building coverage to fill in the coverage objective so called “gap”. It will provide redundant
coverage on Lawrence St, Moore St and Agawam St which already have good in building
coverage from existing on air site 4DEB434. Even with this Comcast site we still have a gap in in
building coverage on Boston Road, Gorham St, Swan St & Manning Rd which are covered with
the facility at US Wireless. Based on my study even if we take Comcast Tower at 130ft we will

still need US Wireless site



29. All proposed wireless communications equipment will be installed, erected, maintained
and operated in compliance with all applicable Federal, State and local regulations, including, but
not limited to: the radio frequency emissions regulations set forth in the 1996 Federal
Communications Act, applicable regulations administered by the Federal Aviation Administration
(FAA), Federal Communications Commission (FCC), Massachusetts Aeronautics Commission
and the Massachusetts Department of Health. All equipment proposed is authorized by the FCC
Guidelines for Evaluating the Environmental effects of Radio Frequency Emissions. The radio
frequency exposure levels generated by the proposed facility are substantially below the
maximum allowable health and safety standards established by the FCC. In addition, the
proposed equipment and transmission characteristics are in compliance with standards set forth by
the American National Standards Institute (ANSI) and the National Council of Radiation
Protection (NCRP).

Conclusion:

Based on the foregoing, it is my professional opinion that the proposed Wireless
Facility is necessary to ensure adequate PCS service to area residents and businesses in
accordance with system specifications and respectfully request that the application by T-Mobile

be favorably considered and the requested approval be granted forthwith.

Respectfully submitted,

Dinesh Dasani, RF Engineer
T-Mobile USA, INC.

15 Commerce Way Suite B
Norton, MA 02766
Dinesh.dasani@T-Mobile.com



Green - In Building coverage Existing coverage in Lowell, MA T_M
Light Green - In Vehicle coverage ] |

-ll ' = _ . \/\ T/\ \ Cow B

'

4WEB43AD A
R e 8

h, ¥

s‘
1. b T
2

obile




Green - In Building coverage  EXisting coverage in Lowell, MA with BS1482D @ 150ft

Light Green - In Vehicle coverage




Green - In Building coverage EXiSting coverage in LOWG”, MA with Comcst twr @ 130f
Light Green - In Vehicle coverage

Chelm sfor;dl,:




Green - In Building coverage  EXisting coverage in Lowell, MA with VZW twr @ 80ft
Light Green - In Vehicle coverage

‘\

N

N L

Chelm sforf&_i;#




AFFIDAVIT OF SITE ACQUISITION SPECIALIST

The undersigned hereby states the following in support of the application by T-Mobile
Northeast LLC (hereinafter “T-Mobile”) to construct and operate a wireless
communications facility at 363 Boston Road, Lowell, MA 01824 (the “Site”).

1.

My name is Andrew Thompson and | am a Site Acquisition Specialist for
Centerline Communications LLC. | have been retained by T-Mobile Northeast
LLC (“T-Maobile”) to provide services for the purpose of obtaining approvals,
leases, and licenses as well as performing other site acquisition and development
tasks involved in building and installing wireless communication facilities. | have
performed, and am performing, such services in connection with T-Mobile’s
proposed wireless communications facility located at the Site.

I have participated directly or through my present and past employment in the
development of dozens of such facilities, including wireless communication
facilities similar to the facility proposed for the Site. | have personally visited the
Site and the area surrounding the Site on numerous occasions. | submit this
affidavit based on my personal knowledge of the Site and the surrounding area
and based on my professional experience in the development of wireless
communication facilities.

When T-Mobile’s radio frequency experts identify an area within which a
wireless communications installation is required to provide coverage to a
significant gap in its coverage network, the area is illustrated upon a map and
issued to the Site Acquisition Specialist. In this instance, the illustrated area is
located along Boston Road and has an approximately .5 mile radius, contingent on
terrain and tree coverage in a given location.

Part of my site acquisition and development duties include identifying potential
candidates within the area identified by T-Mobile’s radio frequency experts. The
candidate identification process includes reviewing the applicable zoning
ordinance to identify areas within which the proposed use is allowed. Viable
candidates consist of existing structures of sufficient height from which an
antenna installation can provide sufficient coverage, or lacking such a structure,
parcels located within the narrowly defined search area upon which a tower may
be constructed to a sufficient height. In order to be viable, a candidate must
provide adequate coverage to the significant gap in T-Mobile’s network. In
addition, all viable candidates must have a willing landowner with whom
commercially reasonable lease terms may be negotiated. Preference is given to
locations that closely comply with local zoning ordinances, or in the event no
viable candidates are determined to be located within such areas, to identify other
potentially suitable locations, with preference given to existing structures.

In connection with this site, Centerline Communications has provided site
acquisition services, including researching the area, identifying potential
alternative candidates, and leasing space at 363 Boston Road.



6. Insearching the area defined by the radio frequency expert, the following
potential locations were identified, considered, and rejected for the reasons stated
below:

a. 1400 Gorham Street — T-Mobile completed a lease agreement with the
owner of this parcel and was denied by the Lowell Planning Board in a
decision dated June 12, 2009 because the application was deemed
incomplete by the Planning Board. Based on the issues raised at the
hearing and in the decision on this matter, T-Mobile chose not to reapply
but to seek alternatives to this site. During this process and in subsequent
discussions with various representatives of the City of Lowell, T-Mobile
was encouraged to consider the subject cemetery site at 363 Boston Road
as a potentially more viable alternative to the 1400 Gorham Street site.

b. Carlisle Street (Chelmsford) — Town of Chelmsford Water Tower. T-
Mobile approached the Town of Chelmsford to co-locate on the existing
water tower on Carlisle Street in an effort to eliminate the need for a new
tower. The Town of Chelmsford decided that it was not willing to release
an RFP for this site.

c. 12 Washer Street — Existing Comcast tower. This site was ruled out by T-
Mobile radio frequency engineers because it did not address the gap in
coverage as defined by T-Mobile that will be satisfied by the proposed
site. Additionally, this site was explored in March of 2009 and Comcast
communicated that it was unwilling to lease space on this tower to T-
Mobile.

d. 92 Bolt Street — Existing Verizon tower. This site was ruled out by T-
Mobile radio frequency engineers because it did not address the gap in
coverage as defined by T-Mobile that will be satisfied by the proposed
site. Communications with Verizon confirm that the available RAD center
at this site is 80’, which will not satisfy the existing coverage gap in T-
Mobile’s service.

7. Based on my review of the zoning ordinance, my personal knowledge of the area,
and the candidates approved by T-Mobile’s radio frequency expert, there are no
potential alternative candidates located within allowed zoning districts that are
reasonably feasible alternatives to the proposed Site. In addition, based on my
experience, in my professional opinion, the Site is the least intrusive and available
alternative to provide adequate coverage to this significant gap in T-Mobile’s
network coverage.

Executed of March 2011

Andrew Thompson, Site Acquisition Consultant
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