






36. Statement of Code Compliance - WCF Non-Administrative Variance Permit Application,

US-WA-7001 Evergreen Point - School Dist. (T-Mobile SE02481 B)

37. Response Memo - Non-Adminstrative Variance Application - First Review Comment

Letter (Nov. 2024), dated January 31, 2025

38. City of Medina Declarations of Notice (Posting & Mailing)

39. Letter from T-Mobile - Proposed replacement of canister pole with monopole - Supp.

RF Analysis - Height Justification for Replacement Structure, dated January 31, 2025

40. Revised Non-administrative Variance Checklist and Application, dated January 3,

2025

PART 2 - SITE CHARACTERISTICS 

Existing Conditions: 
The primary use of the subject property is the Bellevue Christian Elementary School ( a private 
school). The property also contains an existing wireless communications facility (WCF) 
approved by the City under special use permit (PL-16-034) and variance (PL-16-036) 
(hereinafter, 2016 WCF) (Ex. 25). The property is zoned Parks and Public Places, and is owned 
by the Bellevue School District 405. 

Surrounding Zoning: 

Direction_: . Zoning Pres.ent:..Us�t:. 
North P-Public Fairweather Nature 

Preserve 

South R-16, Residential Residential 

East Town of Hunts Point Residential 

West R-20, Residential Residential 

Access: 
Ingress and egress to the WCF site is via an existing gravel driveway connected to Evergreen 
Point Road. (Ex. 5) 

PART 3 - REVIEW PROCEDURE & AGENCY/PUBLIC COMMENTS 

Applications: The applications were received on July 10, 2024, and were determined complete 
on October 14, 2024, pursuant to MMC 16.80.100. The NOA was issued on October 24, 2025, 
with a mailing to property owners pursuant to MMC 16.80.140(8)(2); posting on-site; and posting 
at other public notices locations (City Hall, Medina Post Office, Park Board, and City of Medina 
website). A 14-day comment period was provided pursuant to MMC 16.80.110(8)(7). 

A Revised NOA was issued on March 12, 2025, with a mailing to property owners pursuant to 
MMC 16.80.140(8)(2); posting on-site; and posting at other public notices locations (City Hall, 
Medina Post Office, Park Board and City of Medina website). A 14-day comment period was 
provided pursuant to MMC 16.80.110(8)(7). 

A Notice of Virtual Hearing was issued on March 17, 2025, consistent with MMC 16.80.120. The 
notice was mailed to property owners pursuant to MMC 16.80.140(8)(2), published in The Seattle

Times newspaper, and posted on the site and other public notice locations (City Hall, Medina Post 
Office, the Posting Board in Medina Park and the City of Medina website). 
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18. Only decorative branches may be located between 65-feet and 70-feet on the monopine

faux tree structure, which shall allow a taper at the treetop for aesthetic reasons.

19. All components of monopine faux tree shall be painted in a nonreflective green color that

matches the predominate visual background so as to visually blend with the natural

surroundings. The City has the discretion to approve or reject the proposed color. This

condition shall also be a condition of building permit issuance. Continued maintenance of

the approved color shall be a condition of building permit issuance.

20. A detailed maintenance and repair plan shall be provided as part of a complete permit

application.

21. A description of any monopine specific insurance that covers property damages and injury.

Respectfully submitted this April 9, 2025. 

Dawn Reitan, Assistant City Attorney, 
on behalf of the City of Medina 

-�7�-----
Jonathan G. Kesler, AICP, Planning Manager 
on behalf of the City of Medina 
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EXHIBIT 2.a. 





EXHIBIT 2.b. 







EXHIBIT 2.c. 





EXHIBIT 2.d. 





EXHIBIT 2.e. 





EXHIBIT 2.f. 





EXHIBIT 3 















































































































































































































































































































































































































































































































































































































































































































































































































































































1 
SE02481B Evergreen Pt – School District  
Supplemental RF Letter – Height Justification  

 
 
 
January 31, 2025 
 
City of Medina  
Development Services  
501 Evergreen Point Road 
Medina, WA  98039 
 
RE:    Proposed replacement of canister pole with a monopine  

7800 NE 28th St, Medina, WA 98039  
T-Mobile site ID: SE02481B Evergreen Pt - School District 
City File No: P-24-035 
Supplemental RF Analysis – Height Justification for Replacement Structure 

 
Dear City of Medina,   
 
I am a Radio Frequency (“RF”) Engineer, and I am writing on behalf of T-Mobile West LLC (“T-Mobile”). I 
am the engineer responsible for T-Mobile’s deployment in the Medina area.  This letter is to provide 
additional information and clarity justifying the request for an overall 70-foot height of the proposed 
replacement structure at 7800 NE 28th Street (City File Number P-24-035). 
 
The City approved the existing 65-foot structure based on RF propagation analysis and drive test data 
demonstrating that 65 feet was the minimum height required for T-Mobile to fill its significant gap in 
coverage. 
 
For the City’s original approval of the 65-foot height, T-Mobile enlisted an expert RF consultant, Richard 
Conroy, to analyze the topography, vegetation, clutter, and other physical characteristics of the site 
location as well as collect drive test data, to determine the minimum height the facility would need to be 
able to fill T-Mobile’s demonstrated coverage gap. This report was accepted as justification for the hearing 
examiner’s approval of a 65-foot antenna tip height.  
 
The 2016 RF analysis evaluated the RF coverage in the T-Mobile licensed LTE bands in the 1900 and 2100 
MHz frequency range. A test antenna transmitting at 2130 MHz was placed at the maximum allowed 
overall height of 35 feet (31-foot antenna centerline), at an overall height of 50 feet (46-foot antenna 
centerline), and at an overall antenna tip height of 65 feet (61-foot antenna centerline). Drive testing was 
performed in the area for all three heights.  See attached 2016 RF report for additional information 
regarding testing procedures. 
 
After drive testing the 35-foot height and 50-foot height, T-Mobile’s expert found that significant gaps in 
coverage still existed. Only at an antenna tip height of 65 feet was the significant gap in coverage closed.  
 
The results of the 2016 report are reinforced with current RF propagation modeling and analysis showing 
that the antenna tip height of 65 feet continues to be the minimum height necessary to continue to fill 
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SE02481B Evergreen Pt – School District  
Supplemental RF Letter – Height Justification  

what would otherwise be a significant gap in coverage at both the previously tested frequencies and the 
new frequency that T-Mobile is adding with the proposed site modification (see also immediately below).  
Moreover, since the City’s approval of the existing structure, T-Mobile has built out its network in reliance 
on the 65-foot antenna tip height at this location. 
 
As the minimum height necessary to achieve T-Mobile’s RF coverage objective remains to be the 65 feet 
antenna tip height, the additional 5 feet of height for a maximum structure height of 70 feet is needed for 
the faux tree branches necessary for the stealthing that will provide the least intrusive means of closing 
T-Mobile’s coverage gap. See 2024 justification for the replacement monopine in City File Number P-24-
035 (Attachment 13— RF need letter from RF engineer). 
 
There have not been improvements to T-Mobile’s network in the area that would otherwise change this 
minimum height requirement, and there are no potential changes that can be made to T-Mobile’s facilities 
in the surrounding network that would reduce this minimum height requirement. 
 
Please direct any questions to Chris DeVoist, who will direct them to me. 
 
 
Sincerely, 
 
Nathan Rausch 
 
Sr Engineer, Radio Frequency Technology, T-Mobile  
 
Attachments: 2016 RF Siting and Height Justification Report 
 
 



 

 
 

 
 

 

 
Expert Report of Richard Conroy 

 
Evergreen Point Perm Relo/School District 

7800 NE 28th Street 
Medina, WA 98039 

Site Number: SE02481B 
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I. Executive Summary 

1. T-Mobile is currently operating a temporary 45’ facility located on the Fairweather Nature 

Preserve property near 520 Trail and SR 520.  The facility, while providing some coverage to 

the area, is inadequate and still leaves significant gaps in T-Mobile’s network.  Furthermore, 

the temporary facility must be replaced with a permanent facility. 

2. T-Mobile is proposing to replace the temporary facility with a 65’ stealth style pole, located 

on the Bellevue Christian Property directly abutting the Park & Ride access road & 

Evergreen Pt road.  This application represents an alternative location from a prior proposed 

permanent facility located on the Fairweather Park property.  

3. The report to follow shall demonstrate the need for the facility through empirical drive test 

data.  The report shall also demonstrate that the facility is designed for and will provide 

personal wireless services primarily for residents of Medina and/or visitors within the city’s 

jurisdiction.   

4. With regard to need T-Mobile currently operates a temporary facility that is providing 

coverage, albeit limited in area, to the residents & visitors of Medina.  PierCon performed 

drive testing “scan tests” of T-Mobile’s network both with and without the temporary site to 

determine the extent of coverage offered by the temporary facility as well as significant gaps 

remaining.  This information is provided both in distance of coverage along roadways for 

reliable in-vehicle and reliable in-building service as well as total number of people 

(population or “pops”) covered.  The report to follow demonstrates that the 45’ temporary 

facility, while providing some coverage to the area, is inadequate in height to remedy T-

Mobile’s significant gap in service.   

5. In determining the least intrusiveness of the facility, as well as the ability to meet the City of 

Medina’s code maximum height requirements, coverage testing “cw tests” at various heights 

were performed.  Strictly from a radio frequency perspective the least intrusiveness 

component is addressed through determining the minimal required height of the facility 
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necessary to achieve the coverage objectives that remedy the significant gap while 

completing T-Mobile’s network.  Per MMC 20.72.030(F) the permitted height without 

requiring a height variance is 35 feet.  The report to follow demonstrates based on the testing 

performed that heights of 35 feet (31’ antenna centerline) and 50 feet (46’ antenna centerline) 

are inadequate to fully remedy T-Mobile’s significant gap in coverage.  Testing at 65 feet 

(61’ antenna centerline) demonstrated the ability to remedy T-Mobile’s significant gap in 

coverage while providing personal communication services to approximately 1,608 Medina 

residents which equates to 54% of the 2010 US census population for the City of Medina.   

6. The facility as proposed is located within a wooded area surrounded by several tall trees.  

The facility is proposed as a stealth pole with all antennas & cables located inside the 

structure.  From an RF perspective the 65’ proposed facility is the minimal height necessary 

to remedy T-Mobile’s significant gap, with a stealth type structure, surrounded by trees and 

therefore represents a least intrusive approach.   

7. T-Mobile’s personal communications system is licensed by the FCC and operates through a 

network of facilities.  Each of the surrounding facilities, presented in the report to follow, 

support two major functions to the users; coverage and capacity.  Coverage is the ability to 

provide reliable signal to an area while capacity is the ability to support simultaneous user 

traffic.  The data centric usage of the personal communication devices require high speed 

data & throughput which is provided through both coverage signal and capacity.  Each of the 

surrounding sites has a defined coverage footprint and limited capacity based upon the 

frequencies & technology in use.   Therefore, no adjustment or modification to the existing or 

planned surrounding sites will have any significant impact on the need for the facility 

proposed.   

8. The location of the proposed facility is particularly suited for T-Mobile’s RF Engineering 

needs.  For instance, the site is located in close proximity to the existing temporary site.  This 

location allows for similar coverage to be provided thus allowing existing customers to 

continue receiving personal communication services.  The site is located at a ground 

elevation that is higher than other alternative locations identified in the report to follow.  This 
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higher ground elevation, in this case, allows for a reduction in total tower height thus 

achieving the least intrusiveness requirement of the City of Medina code.  Furthermore, the 

location is in a wooded area surrounded by trees which limits the visibility of the structure.   

9. The report to follow also discusses alternative locations to the proposed site.  First, the 

subject site is an alternative to a prior application.  The location of any viable alternative 

must meet the RF Engineering search area criteria.  In this case, the criteria are pretty simple.  

The search area should be within a small radius (few hundred feet) of the existing temporary 

site while maintaining an equivalent or higher ground elevation.  As the report to follow will 

demonstrate, the alternative locations are limited that meet both the location (proximity) and 

ground elevation requirements to solve the significant gap, and complete T-Mobile’s network 

while achieving the requirements of the City of Medina’s code.   

10. The report to follow describes the details of T-Mobile’s need for the proposed facility at the 

proposed height.  Detail proofs in the form of drive test data are provided to demonstrate 

both the need and minimum height requirements.  The significance of the gap is based upon 

the area of coverage including the number of residents experiencing unreliable personal 

communication service.  Approving the facility at the height proposed will allow T-Mobile to 

complete their network of sites in the area, remedy the significant gap and serve the 

maximum number of residents of Medina while providing the least intrusive solution.   

 

II. Background 
 

11. I am the President of PierCon Solutions, LLC, a New Jersey company specializing in the 

provision of radio frequency engineering, design and consulting services to the wireless 

communications industry since 1998. I have twenty-eight years’ experience designing 

complex cellular, PCS and Public Safety communication networks throughout the United 

States.  I have specific training, experience and education in the design of advanced digital 
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wireless networks, including T-Mobile’s Second Generation (“2G”)1 network based on GSM, 

GPRS and EDGE technologies, T-Mobile’s advanced wireless networks including its Third 

Generation (“3G”) network based on UMTS (Universal Mobile Telecommunications 

System) technologies, and its Fourth Generation (“4G”)2 network using HSPA+ and LTE 

technology; all networks are operated by T-Mobile in the City of Medina, Washington.  T-

Mobile’s 2G and 3G/4G networks are used to provide personal wireless services. A copy of 

my curriculum vitae is attached hereto as Appendix 1. 

12. References in this Report to “Medina” are to The City of Medina Washington.  References to 

“T-Mobile” are to T-Mobile West LLC.  References in this report to “Evergreen Pt. Perm 

Relo” or “SE02481B” or “Site” refer to Bellevue Christian School, 7800 NE 28th Street, 

Medina WA, which is the proposed location for the wireless facility.  The purpose of this 

report is to explain and demonstrate T-Mobile’s significant gap in service and the need for 

the Site to provide in-vehicle and in-building residential coverage that support reliable voice 

and data services in the area surrounding the proposed site.  In this report I use actual drive 

                                                 
1 2G mobile networks include the GSM (Global System for Mobile Communications) standard 
that T-Mobile operates with today.  Three primary benefits of 2G networks over their 
predecessors are: (1) phone conversations are digitally encrypted, which protects the security of 
such communications; (2) 2G systems are significantly more “spectrally efficient,” which allows 
for greater number of users, and for communication of much higher quantities of data using the 
same amount of radio frequency spectrum; and (3) 2G introduces data services for mobile 
devices, starting with SMS (“Short Message Service”) text messages.  Later enhancements to the 
GSM standard include GPRS (“General Packet Radio Service”) and EDGE (“Enhanced Data for 
GSM Evolution”) data services.  As a point of reference for the sake of comparison, GPRS is 
capable of rates up to 80kbps (kilobits per second), while EDGE is capable of rates up to 
240kbps, using most compatible handsets.  After 2G was launched, the previous mobile 
telephone systems were retrospectively dubbed 1G.  Radio signals on 1G networks are analog 
and radio signals on 2G networks are digital. 
 
2 3G/4G technologies offer voice services and more advanced services than 2G while achieving 
greater network capacity through improved spectral efficiency.  Current rates of up to 14.4Mbps 
are supported by T-Mobile’s 3G network and T- Mobile’s 4G network utilizing HSPA+ 
technology with fiber backhaul is currently capable of rates up to 42Mbps (1,000kb = 1 Mb) on 
the downlink (i.e., transmission of data to mobile devices) and up to 5.8Mbps on the uplink 
(from mobile device to cell site). 
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test data maps to scientifically and reliably demonstrate T-Mobile’s significant gap in reliable 

service in accordance with accepted industry methodology and standards. 

III. Design Objectives & Reliability 

13. T-Mobile is licensed to operate on the 1900 MHz (PCS), the 1700/2100 MHz (AWS) and the 

700 MHz frequency bands. The 700 MHz frequency band is planned for supporting the LTE 

technology, is in the early stages of deployment and only occupies 5 MHz of uplink & 

downlink spectrum.  For these reasons the report to follow only addresses T-Mobile’s 

coverage analysis at 1900 MHz (PCS) & 1700/2100 (AWS) MHz.  Radio coverage at all of 

T-Mobile’s licensed frequencies is line of sight dependent and therefore is negatively 

affected by various factors, such as close in clutter, terrain and foliage.  The area of coverage 

provided by a facility is also a function of height above average terrain and clutter. 

14. T-Mobile has established design criteria so that its wireless network will provide reliable 

wireless service to its customers, whether those customers are on the street, in a vehicle, or in 

a building. Providing reliable service to T-Mobile’s customers within vehicles and buildings 

is critical to provide the quality of wireless service that customers demand and successfully 

compete with other wireless providers, such as Sprint, AT&T and Verizon Wireless. To meet 

customer demands, there are three levels of coverage that T-Mobile strives to provide: In-

Vehicle coverage, In-Building Residential coverage, and In-Building Commercial coverage. 

It is important to understand that the levels of coverage do not represent an objective to 

achieve a higher level of call quality but to maintain a minimum signal strength and hence 

reliability of service at the mobile handset as the environment changes. As further detailed 

below, the signal is, by its nature, subject to attenuation depending upon the conditions and 

characteristics of the area. The following is a brief description of each level of coverage. 

15. In-Vehicle Coverage: To successfully provide reliable In-Vehicle coverage, a T-Mobile 

customer should 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 
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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. However, since the signal level is stronger closer to the antenna site than 

further away from the antenna site, there will be some coverage within buildings close to the 

site.  

16. In-Building Residential Coverage: To successfully provide reliable In-Building Residential 

coverage, a T-Mobile customer should be able to place or receive a call on the ground floor 

of a building that is three stories or less in height successfully across 95% of the site’s 

coverage area. In-Building Residential coverage is targeted for residential areas and low-rise 

commercial districts with building heights of three stories or less. 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 of the cell sites’ coverage 

area, 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. 

17. In-Building Commercial Coverage: To successfully provide reliable In-Building 

Commercial coverage, a T-Mobile customer should 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 targeted for urban residential 

centers (high-rise buildings), urban business districts and suburban business centers. 

Coverage issues may still occur in hard to serve locations such as within elevators and 

parking structures. 

18. Signal Strength: To provide these 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 sufficient strength in the ambient 
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environment (i.e. outside with no obstructions) to reliably penetrate into automobiles and 

buildings. 

IV. T-Mobile Has a Significant Gap In Reliable In-Vehicle And In-Building Residential 
Wireless Service.  

19. T-Mobile has a significant gap in reliable wireless service in the area around the proposed 

Site.  A gap in reliable in-vehicle and in-building residential service currently exists in the 

vicinity of the Site.  Currently T-Mobile is operating on a temporary 45’ tall facility at 

Fairweather Park.  The report details that follow demonstrate the inability of the current 

temporary site, and by extrapolation any other facility of similar or lower height, to remedy 

the significant gap in service and the reasons why a 65’ structure at the proposed location 

remedies the gap.      

20. A gap in reliable wireless service, which includes voice and/or data, can occur if there is: (i) 

a lack of reliable signal, including poor signal quality; and/or (ii) a lack of system capacity.  

Since T-Mobile operates on a limited number of radio frequencies licensed by the Federal 

Communications Commission, each wireless facility is capable of handling only a limited 

number of wireless users at any given time.  

21. Providing quality in-vehicle and in-building residential voice and data services, with 

sufficient system capacity and high-speed data rates, is critical to T-Mobile’s customers and 

is essential to T-Mobile’s ability to compete effectively with its functionally equivalent 

competitors. 

22. T-Mobile strives to provide all customers with a positive wireless voice and data experience.  

Simply put, a positive wireless experience includes the customer connecting to the network 

on their first try, staying connected throughout the call or data transmission, and the customer 

ending the call or data session when they are ready.  For data connections (e.g., internet 

browsing) the speed is as fast as the technology allows.  A gap in reliable service causes a 

negative experience: customers cannot place calls when they want to; when they are 

connected, voice call quality does not meet customer expectations or they do not choose 
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when to end the call; or, the call simply drops off (disconnects) without notice.  The data 

experience is not instantaneous or is much slower than the customer requires.  This overall 

customer experience is negative and it is inconsistent with the level of service T-Mobile 

strives to achieve.  Gaps in service such as those present in the City of Medina, Washington 

are usually associated with poor or unreliable coverage, and thus result in a negative 

customer experience.   

23. I was able to confirm that T-Mobile has a significant gap in service in the vicinity of the Site 

caused by a lack of reliable in-vehicle and in-building residential coverage by reviewing 

drive test data.   

24. Drive test data are routinely used by T-Mobile, and the wireless industry, to reliably 

determine whether there is a gap in service that necessitates the installation of a new site. 

Drive tests, also known as “Scan” tests, are used to produce maps (“Drive Test Maps”), 

which demonstrate actual signal levels along roadways that are traveled by specially 

equipped scan test vehicles.  In a drive or scan test, the signals from the surrounding on-air 

sites are collected by a receive antenna mounted to the roof of the scan test vehicle.  The data 

collected by the receive antenna is then processed by computer equipment within the scan 

test vehicle.  The coordinates and signal strength of each collection point is recorded by the 

computer equipment and ultimately depicted on a Drive Test Map.  Literally thousands of 

data points are collected during a scan test over the roadways driven by the scan test vehicle 

to ensure that a complete and statistically relevant number of data points can be evaluated.   

A. Existing Coverage Drive Test Data - Baseline 

25. T-Mobile is currently operating on a temporary 45’ facility, identified as “SE08014A”, and 

located approximately 400’ north from the location of the proposed permanent tower site.  

On a 45 foot tall pole, the centerline of T-Mobile’s antenna (sometimes also referred to as the 

“rad center”) is located at 42.5 feet above ground level.  On June 21st, 2016, I performed a 

drive test with the temporary site active and inactive.  The purpose of this test was to 

establish a baseline of coverage surrounding the area with and without the temporary facility 
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operating.  I personally performed the drive test along with an employee, using standard 

industry practices and methodologies and in a fashion that it is scientifically reliable and 

repeatable.   

26. I prepared three-level Drive Test Maps that demonstrate the results of the June 21, 2016 drive 

test for the purposes of confirming existing 2G coverage in the area of the Site.  The green 

circles, on the three-level map, represent coverage at a “receive signal” level of greater than 

or equal to –76 dBm, which represents T-Mobile’s design criteria for 2G in-building 

residential coverage.  The yellow circles represent coverage at a “receive signal” level 

between -76 dBm and less than or equal to -84 dBm, which represents T-Mobile’s design 

criteria for 2G in-vehicle coverage.  The grey circles represent areas with a receive signal 

level of less than -84 dBm, which represents a lack of both reliable in-vehicle and in-building 

residential coverage.  All drive test maps provided herein follow this same color coding 

standard. 

i. Baseline 2G Drive Test without Temporary Site (SE08014) Operating 

27. Attached hereto as Exhibit A is a Drive Test Map of T-Mobile’s existing 2G coverage 

without the temporary 45’ site operating.  The Drive Test Map Exhibit A demonstrates the 

significant gap in reliable in-building residential coverage as follows: 

 Hunts Point Road  - Approximately 0.5 mile  

 Evergreen Point Road – Approximately 1 miles 

 77th Ave NE – Approximately 0.7 mile 

 78th Ave NE – Approximately 0.4 mile 

According to the 2010 block Census data, approximately 1,200 people live within the 

residential in-building gap area.   

ii. Baseline 2G Drive Test with Temporary Site (SE08014) Operating 
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28. Attached hereto as Exhibit B is a Drive Test Map of T-Mobile’s existing 2G coverage with 

the temporary 45’ site operating.  The Drive Test Map Exhibit B demonstrates the significant 

gap in reliable in-building residential and in-vehicle coverage persists as follows: 

 Hunts Point Road  - Approximately 0.4 mile  

 Evergreen Point Road – Approximately 0.6 miles 

 77th Ave NE – Approximately 0.5 mile 

 78th Ave NE – Approximately 0.2 mile 

According to the 2010 block Census data approximately 696 people live within the in-

building residential gap area. 

29. Exhibit B demonstrates that the temporary site provides a limited amount of additional 

coverage to the area.  Specifically the 45’ temporary facility covers approximately 504 

people with improved residential in-building coverage out of the 1,200 within the gap area, 

leaving a large portion of the significant gap without adequate coverage.  Therefore, Exhibit 

B demonstrates the existing temporary facility, at a height of 45’, is inadequate to provide 

reliable service to the surrounding area and does not remedy T-Mobile’s significant gap in 

service.   

30. Federally licensed wireless carriers such as T-Mobile have licensed additional spectrum to 

construct 3G/4G networks to increase system capacity and to meet consumer demand for 

advanced wireless services.  It is necessary for T-Mobile to provide 3G/4G services 

throughout its federally licensed coverage area in order to provide consumers with the 

wireless services they demand, and to remain competitive with T-Mobile’s functionally 

equivalent competitors.  In addition, the ability of T-Mobile customers to make an E-911 call 

from a mobile device is of critical importance for public safety.  Reliable 3G/4G service is 

critical even in cases where some 2G service is present.  For example, a customer using a 

3G/4G mobile device may not be able to make a call, including an E-911 call, if there is 

unreliable 3G/4G service.  In the event the signal strength is strong enough for the customer’s 

3G/4G mobile device to lock onto the 3G/4G network, but the signal quality is insufficient to 
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support a call, the network will be unable to support a 3G/4G call and will not hand the call 

down to the 2G network even if there is reliable 2G service available.  Accordingly, it is 

necessary for T-Mobile to have reliable 3G/4G service in areas that may already have 2G 

service.   

31. In contrast to a 2G network, signal strength is not the single most important objective when 

designing and operating 3G/4G networks; signal quality is of greater importance because the 

same frequencies are used at each adjoining site.  Operating efficient 3G/4G networks 

requires that signal interference among adjoining sites be strictly controlled.   

32. I also prepared three-level Drive Test Maps that demonstrate the results of a drive test 

performed by the undersigned on June 21st, 2016 for the purposes of confirming existing 

3G/4G coverage in the area of the Site.  The green circles, on the three-level map, represent 

coverage at a “receive signal code power” level of greater than or equal to –90 dBm and -12 

dB Ec/Io, which represents T-Mobile’s design criteria for 3G/4G in-building residential 

coverage.  The yellow circles represent coverage at a “receive signal code power” level of 

greater than or equal to -98 dBm and -12 dB Ec/Io, which represents T-Mobile’s design 

criteria for 3G/4G in-vehicle coverage.  The grey circles represent areas with a receive signal 

level of less than -98 dBm or -12 dB Ec/Io, which represents a lack of both reliable in-vehicle 

and in-building residential coverage.   

iii. Baseline 3G/4G Drive Test without Temporary Site (SE08014) Operating 

33. Attached hereto as Exhibit C is a Drive Test Map of T-Mobile’s existing 3G/4G coverage 

without the temporary 45’ site operating.  The Drive Test Map demonstrates the significant 

gap in reliable in-building residential and in-vehicle coverage as follows: 

 Hunts Point Road  - Approximately 0.4 mile  

 Evergreen Point Road – Approximately 0.95 miles 

 77th Ave NE – Approximately 0.5 mile 
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According to the 2010 block Census data approximately 982 people live within the in-

building residential gap area.   

iv. Baseline 3G/4G Drive Test with Temporary Site (SE08014) Operating 

34. Currently the existing temporary site is operating legacy equipment and is not capable of 

transmitting 1900 MHz UMTS 3G/4G technology.  The proposed permanent site will be 

equipped with GSM, UMTS1900 and LTE.  The continuous wave (CW) drive tests to follow 

demonstrate the expected coverage from the proposed permanent site for both GSM & 

UMTS.  Please refer to exhibits D, E & F to follow.   

B. Drive Test of Proposed Site at Multiple Heights Evaluation: 

35. Another type of drive test, known as a continuous wave or “CW” test, is sometimes 

performed to help determine the signal levels that would exist if a site were constructed at a 

particular location and particular height.  CW tests are used to produce “CW Test Maps” 

which demonstrate actual signal levels along the roadways that are traveled with specially 

equipped CW test vehicles.  The CW test is performed by placing a test transmitter and 

antenna at the specified location and elevation while a CW test vehicle drives the area and 

collects the transmitted signal via an antenna on the CW test vehicle.   

36. PierCon performed CW drive tests, from multiple heights, on June 21st, 2016 of the 

proposed Evergreen Pt. Perm Relo facility.  The drive test was performed utilizing a test 

transmitter connected to an omnidirectional antenna.  A drive test laptop, equipped with 

industry accepted software connected to a JDSU multi-band receiver and a GPS antenna was 

utilized to record the signal & location as a technician drove the surrounding area.   

37. Test Parameters: The drive test was performed utilizing a 25 kHz carrier at the frequency of 

2130 MHz.  The test transmitter was set to 20 Watts (43 dBm); Power measured at the end of 

the attached jumper cable was 11 Watts (40.41 dBm) which equates to approximately 2.6 dB 

of line loss between the transmitter and the antenna.  The transmitter was connected to a 2.14 
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dBi gain omni directional antenna.  The effective radiated power of the test setup is therefore: 

40.41 (power into antenna) + 2.14 (isotropic gain of antenna) = 42.55 dBm EiRP.   

38. Actual Site Parameters:  The UMTS 3G site transmitter pilot power operates at 8% of the 

total transmit power of 40 Watts (35.05 dBm) and after cable & filter losses of 3.67dB result 

in 31.38 dBm of power into the antenna.  T-Mobile utilizes a 17.3 dBi gain antenna.  The 

effective radiated power of the UMTS system is therefore: 31.38 (power into antenna) + 17.3 

(isotropic gain of antenna) = 48.68 dBm EiRP.   

39. Correction Factor:   

 Since the drive test EiRP is less than the actual UMTS site EiRP a correction 

factor needs to be utilized.  Subtracting the drive test EiRP (42.55) from the GSM 

EiRP (48.68) yields a correction factor of +6.1 dB.  The first set of drive test 

results to follow represents the collected signal plus an additional 6.1 dB to 

compensate for the power differences between the drive test parameters and 

actual GSM site parameters.     

40. I prepared three (3) three-level Drive Test Maps that reflect the results of the multiple height 

CW drive test performed by PierCon for the purposes of demonstrating expected coverage 

from the proposed location at various heights.    The green circles, on the three-level map, 

represent coverage at a “receive signal code power” level of greater than or equal to –90 dBm 

and -12 dB Ec/Io, which represents T-Mobile’s design criteria for 3G/4G in-building 

residential coverage.  The yellow circles represent coverage at a “receive signal code power” 

level of greater than or equal to -98 dBm and -12 dB Ec/Io, which represents T-Mobile’s 

design criteria for 3G/4G in-vehicle coverage.  The grey circles represent areas with a receive 

signal level of less than -98 dBm or -12 dB Ec/Io, which represents a lack of both reliable in-

vehicle and in-building residential coverage.  All drive test maps provided herein follow this 

same color coding standard. 
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i. CW Test of Proposed Site at 31 Feet Above Ground Level 

41. In order to evaluate the whether the proposed location can fill T-Mobile’s significant gap in 

coverage without the need for a height variance a CW test was performed at 31 feet antenna 

centerline (top of pole 35’).  As was noted earlier the existing 45’ temporary site located at 

Fairweather Park does not fill T-Mobile’s significant gap in coverage.  This CW test allows a 

complete height analysis of the proposed site located at Bellevue Christian School starting 

from the maximum allowable height per the City of Medina code “MMC 20.72.030(f)”.    

42. Attached hereto is Exhibit D which includes a drive test plot showing the CW test data from 

the proposed site location at antenna centerline 31 feet above ground level.  The plot depicts 

that some of the significant gap in reliable in-building & in-vehicle coverage is remedied.  

However, residential in-building gaps still remain along 77th Ave NE, 78th Ave NE and 

Evergreen Pt Road.  Specifically, according to the CW test 31’ facility covers approximately 

502 people with improved in-building coverage out of the 982 within the gap area; leaving a 

portion of the significant gap with unreliable signal.  The plot depicts the range of coverage 

expected for reliable in-building & in-vehicle coverage as follows: 

 Hunts Point Road - Provides 0.13 mile in-building coverage.     

 Evergreen Point Road – Provides in-building coverage for approximately 0.7 

miles.   

 77th Ave NE – Provides 0.25 mile in-building coverage. 

 According to the 2010 US Census block population data, 31’ provides coverage to 

approximately 1088 people total3 and 502 incremental4 people within the in-

building gap area. 

ii. CW Test of Proposed Site at 46 Feet Above Ground Level 
                                                 
3 Total refers to total pops covered by the proposed height tested which may include surrounding facility coverage. 
Providing overlapping coverage is essential to ensure large capacity of users and high throughput is available. 
4 Incremental refers to additional pops covered not already covered by existing surrounding facilities.  
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43. Since the maximum height of 35’ allowable cannot be met additional testing was performed 

at the antenna centerline of 46’ (50’ pole).     

44. Attached hereto is Exhibit E which includes a drive test plot showing the CW test data from 

the proposed site location at antenna centerline 46 feet above ground level.  The plot depicts 

that some of the significant gap in reliable in-building & in-vehicle coverage is remedied.  

However, residential in-building gaps still remain along 77th Ave NE, 78th Ave NE and 

Evergreen Pt Road.  Specifically, according to the CW test 46’ facility covers approximately 

502 people with improved in-building coverage out of the 982 within the gap area; leaving a 

portion of the significant gap with unreliable signal.  Coverage at 46’ was effectively 

equivalent to the coverage at 31’.  The plot depicts the range of coverage expected for 

reliable in-building & in-vehicle coverage as follows: 

 Hunts Point Road - Provides 0.22 mile in-building coverage.     

 Evergreen Point Road – Provides in-building coverage for approximately 0.7 

miles.   

 77th Ave NE – Provides 0.3 mile in-building coverage. 

 According to the 2010 US Census block population data, 46’ provides coverage to 

approximately 1088 people total and 502 incremental people within the in-

building gap area. 

iii. Drive Test of Proposed Site at 61 Feet Above Ground Level 

45. Attached hereto is Exhibit F which includes a drive test plot showing the CW test data from 

the proposed site location at antenna centerline 61 feet above ground level (65’ pole).  The 

plot depicts that most of the significant gap in reliable in-building & in-vehicle coverage is 

remedied.  Specifically, according to the CW test a 61’ facility covers approximately 805 

incremental people with improved in-building coverage out of the 982 within the gap area.  

The plot depicts the range of coverage expected for reliable in-building & in-vehicle 

coverage as follows: 
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 Hunts Point Road - Provides 0.24 mile in-building coverage.     

 Evergreen Point Road – Provides in-building coverage for approximately 0.9 

miles.   

 77th Ave NE – Provides 0.7 mile in-building coverage. 

 According to the 2010 US Census block population data, 61’ provides coverage to 

approximately 1608 people total and 805 incremental people within the in-

building gap area. 

C. Enhanced 911 (E911) Call Data 

46. Under federal regulations, T-Mobile is required to provide enhanced 911 services from their 

respective wireless systems.  The service must provide both automatic number information 

(ANI) as well as automatic location information (ALI).  The ability to access the national 

telephone network for enhanced 911 as well as to meet the FCC requirements regarding 

location greater significance when taking into account the high number of E-911 calls placed 

in the area.  Between July 2015 and July 2016 there were 764 E-911 calls placed from the 

immediately adjacent surrounding sites, as well as the current temporary site, as detailed in 

Exhibit G attached hereto.    It is my opinion that locating the Facility will eliminate a large 

portion of the gap area and ensure reliable wireless service including E-911 calls. 

D. Evaluation of Other Sites 

47. Currently operating, within approximately 400 feet of the proposed site, is a temporary 45’ 

facility located at Fairweather Park.  The current proposed site located on the Bellevue 

Christian School property is an alternate to a previously identified replacement facility also 

located on Fairweather Park property at 7621 N 32nd Street, Medina, WA.  In order to replace 

the temporary facility and remedy T-Mobile’s significant gap in coverage, a relatively 

narrow search area exists to ensure T-Mobile can complete their network requirements 

according to sound engineering practices.  This narrow search area is limited to within a few 

hundred feet of the temporary location and requires similar or better ground elevation.  The 
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following paragraphs address alternates evaluated.     Please refer to Exhibit H attached 

hereto for a graphical representation of the alternate site locations.  

48. Alternative A – “Fairweather Park”.  Alternative A, located on NE 32nd Street was a prior 

proposal by Independent Towers and T-Mobile for an 80’ concealed light pole.  This location 

continues to be a viable alternative, from an RF perspective, as it meets the search area 

requirements with regard to location and ground elevation.   However, I understand the 

application was denied by the City hearing examiner. 

49. Alternative B – “Unforested Areas of Fairweather Nature Preserve”.  Alternative B, which 

was proposed by a citizen’s group, is located nearly 1/4 mile east and downhill from the 

temporary site at Fairweather Park, and is also located away from the coverage gap area.  The 

ground elevation is 34 feet5 as compared to 132 feet at the Park site.  For these reasons alone, 

this area should not be considered an alternative.  Indeed, in designing a site to remedy the 

significant gap in this case, Alternative B would be outside the “search area” that I would 

identify based on the RF requirements stated earlier.   Shifting the site further east likewise 

shifts the coverage in the same direction  away from the gap area.  As a result, the location of 

Alternative B combined with the lower ground elevation of approximately 34 feet is not a 

viable alternative. 

50. Alternative C – “Bellevue Christian School Parking Lot”.  Alternative C, also proposed by a 

citizen’s group, is located nearly 1/4 mile east, south, and downhill from the Fairweather 

Park site and gap area.  As with Alternative B, the move down and to the south and east 

would place this location outside the search area; thus, for this reason alone the site should 

not be considered an alternative.   The ground elevation is approximately 80 feet compared to 

132 feet at the Park site.  Shifting the site further east likewise shifts the coverage in the same 

direction away from the gap area.  As a result, from an RF perspective, the location of 

Alternative C combined with the lower ground elevation of approximately 80 feet is not a 

viable alternative location. 

                                                 
5 I obtained this information based on ground elevation obtained from Google Earth which is routinely utilized by 
RF engineers in cell site design and analyses. 
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51. Alternative D – Collocation on ‘Existing’ Bellevue Christian School Rooftop.  Alternative D, 

also proposed by a local citizen’s group, is located nearly 1,000 feet east and downhill from 

the temporary site and gap area.  As with Alternatives B and C, this location would be 

outside the appropriate search area for T-Mobile’s network requirements, and for these 

reasons alone the site should not be considered an alternative.   In addition, the ground 

elevation is approximately 110 feet compared to 132 feet at the subject Park site.  Shifting 

the site further east likewise shifts the coverage in the same direction away from the gap area.  

The rooftop of this building is simply too low to provide effective coverage.   

52. Alternative E – “SR520 Park & Ride Access Road ROW”.  Alternative D is located south 

and across SR520 from the subject Park site.  It is not clear what space is available to install a 

communication structure at this location.  The location is within the search area and the 

ground elevation is similar to the temporary site.  Note, the location of the subject site in this 

application, on Bellevue Christian School Property, is directly adjacent to this Park & Ride, 

alternative E.  

53. Alternative F – “Unforested Areas of Fairweather Nature Preserve”.  Alternative F, which 

was proposed by a citizen’s group, is located about 200’ southeast of the temporary site at 

Fairweather Park.  The ground elevation is 124 feet as compared to 132 feet at the Park site 

and 134 feet at the subject site.  This location is 10 feet lower in ground elevation and does 

not afford the same line of sight along Evergreen Point Road as the proposed site.  At this 

location coverage would be impacted negatively along Evergreen Point Road, even with a 

10’ increase in antenna height, caused by terrain obstacles between the Alternative F location 

and points south along Evergreen Point Road.  For these reasons, Alternative F is not a 

recommended location   

54. As to all of the “alternatives” addressed above, I have not investigated whether the sites have 

a willing landlord or whether the sites are suitable, from a practical or technical standpoint, 

for construction of the necessary sized tower and equipment enclosure.  I do not know 

whether the locations are available under the local code. 
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E. T-Mobile’s Antenna Height is the minimum Height Necessary to Remedy the 
Significant Gap in Reliable Wireless Coverage 

55. I have reviewed the proposed height of the T-Mobile Facility to determine whether the 

antenna height is the minimum necessary to remedy T-Mobile’s significant gap in coverage.  

The primary factor in determining an appropriate antenna height is the gap in reliable 

coverage that the proposed site is intended to resolve. In simplest terms, antenna heights that 

are too high create interference to T-Mobile’s existing network of on-air sites which can 

result in poor signal quality and loss of service. Conversely, antenna heights that are too low 

cause a loss in intended coverage which typically results in poor quality and loss of service. 

The correct antenna height in the correct location in relation to existing surrounding on-air 

sites is essential to delivering a reliable wireless network.      

56. CW drive tests were performed at the heights of 31 feet, 46 feet and 61 feet.  The analysis of 

area covered from each height described herein is based upon the CW drive test data.  This 

data demonstrated that the 31 feet & 46 feet elevations provide similar coverage to each other 

while both leaving in-building gaps in the area of 77th & 78th Ave NE.  The 61’ test 

demonstrated that the areas that were not covered at 31 feet and 46 feet are covered at 61 

feet. Furthermore, the 31’ & 46’ tests provided coverage to approximately 1,088 Medina 

residents in total whereas 61’ provided coverage to approximately 1,608 Medina residents in 

total.  Based upon the 2010 US Census data the population of Medina was 2,969 people.  

Therefore, 61’ provides coverage to 54% of the total Medina population which is 17% more 

than the 31 or 46 feet.  With regard to incremental population (residents not already covered 

by the existing adjacent sites) 61’ covers 805 people or 82% of the 982 not currently 

experiencing reliable in-building residential service as opposed to 31’ & 46’ which only 

cover 502 people or 54% of the 982.  For these reasons the 61’ test (65’ pole) has been 

determined to be the minimum height required to best achieve T-Mobiles objectives and 

remedy the significant gap in coverage in the vicinity of the site.   

V. Conclusions 

57. It is my opinion that T-Mobile has a significant gap in in-building residential & in-vehicle 

service caused by a lack of reliable coverage in the area surrounding the proposed Site.  It is 
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also my opinion that the gap in service is significant based on a number of relevant factors in 

the area surrounding the proposed Site, including:  the number of residents that live in the 

gap area, and the presence of residential uses of single family dwellings within the gap area. 

Currently operating near the site is a temporary 45’ structure.  From the existing drive test 

data, combined with the CW drive test data at the proposed site; it is clear that a significant 

gap still exists both with and without the temporary site operating.  Therefore, a facility at the 

existing height of 45’ (42.5’ antenna centerline) or lower does not meet T-Mobile’s coverage 

objectives or remedy the significant gap in the area.     

58. A CW drive test was performed utilizing industry standard practices from the subject site at 

multiple heights.  It is my opinion based on the CW drive test that the proposed antenna 

centerline height at 61’ (65’ structure height) is the minimum necessary to remedy T-

Mobile’s significant gap in coverage in the area.           

59. It is my opinion that approving the proposed tower at 65’ above ground level at the proposed 

Site, with a 61’ antenna centerline height, will remedy T-Mobile’s significant gap in 

coverage for both 2G and 3G/4G technologies for voice, data and enhanced 911 calls. 

 

  
 
Date: August 26, 2016 
 
        

_________________________ 
       Richard Conroy 
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APPENDIX 1 – CURRICULUM VITAE 



 
CORPORATE HEADQUARTERS 
63 Beaver Brook Rd., Suite 201 
Lincoln Park, NJ 07035 
973-628-9330 phone     973-628-9321 fax 
 

 

 
Richard A. Conroy, Jr. 

 
SUMMARY Richard A. Conroy Jr. has over twenty five years of engineering and executive experience 

in the wireless communications industry.   

Prior to co-founding PierCon Solutions LLC in 1998, Mr. Conroy was employed by 
Wireless Systems Consulting (WSC) as the Director of Engineering Operations. At WSC, 
Mr. Conroy was responsible for the design and implementation of New York's first all 
digital Personal Communications System (PCS).  Mr. Conroy provided Engineering 
Management, design, process development, testing guidelines and expert testimony for 
Omnipoint Communications.   

Prior to his roles at WSC and Omnipoint, Mr. Conroy was employed by Motorola 
Communications where he held positions of Senior Systems Engineer and Lead Engineer 
for Motorola Communications & Electronics, Inc.  

Mr. Conroy holds a Bachelor of Science degree in electrical engineering as well as 
additional training from Motorola and Wireless Systems Consulting including the 
following: System Integration Institute, Presenting Technical Information to Customers, 
Needs Analysis, Managing Technical People, SmartZone, Trunked Simulcast Systems, 
Secure Communications, Analog and Digital Microwave Design, Dispatch Center Design, 
ESMR / TDMA, GSM, and CDMA.  

As a technical consultant with a solid background in wireless theory and design, Mr. 
Conroy specializes in providing all aspects of wireless system design, implementation, and 
project management. 

STRENGTHS  Business Development 
 Project Management 
 Managing multiple cross-disciplined teams 
 MS Project expert 
 MS Access 
 Implementation 
 Cutover Plans 
 Process Mapping 
 Expert Testimony & Public Presentations 
 Land Mobile Radio Systems 
 Radio Coverage Standards 
 Strategic Planning 
 IP Networking / Subnetting 
 LAN / WAN system planning 
 WiFi / WiMAX 
 Microwave Design 
 GSM RF Design & Optimization 
 Cell Site Testing & Planning    
 Tools: RF Prediction - Excalibur, Odyssey, Comsite, Aircomm Asset;  
 Optimization Network / Performance – OptPcs -Metrica  KingFisher – AIMS – Nortel CPT 

analyzer - NERF 
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 TEMS 
 MapInfo 
 Technical Platforms: S18000-S12000-S8000-S2000 (Nortel) PCS Digital 
 Cellular System GSM.  RBS2102 (Ericsson) 
 RF Zoning / FCC-FAA Compliance   

  
RELEVANT 
EXPERIENCE 

PierCon Solutions                                                                     (1998 – Present) 
Senior RF Engineer, President/Co-Owner   
 
 Responsible for providing technical consulting services to clients in the wireless industry.   
 Provide all aspects of wireless System Design, Implementation and Project Management.  
 Expert Testimony provided for T-Mobile, Verizon Wireless, Sprint PCS, Nextel and AT&T 

Wireless before local zoning & planning boards for the approval of wireless sites.  
Testimony provided for hundreds of facilities over a seven year period.   

 Managed team of engineers performing unlicensed microwave system design for T-Mobile 
throughout NYC market.  

 Responsible for the design of the Sprint PCS CDMA network for the NYMTA from search 
ring release to site commissioning.  Defined link budget, issue search rings, evaluate 
candidates, perform design visits, develop antenna system designs, site prediction utilizing 
Planet, drive test evaluation and expert testimony.  Solid background in CDMA theory and 
design.   

 System needs analysis, design and specification document for numerous local police, fire 
public safety communication and computer networks.  

 Design and facilitate temporary public safety dispatch facilities in anticipation of 9-1-1 and 
new system cutover.   

 Design analog, digital, conventional and trunked public safety radio systems in all four 
public safety bands. 

 Implementation project management and acceptance testing.   
 FCC licensing, implementation & cutover plan. 

 
Wireless Systems Consulting, Inc.                                              (1996 – 1998) 
Consultant, Director of Engineering Operations 
 
Client - Omnipoint Communications  
 RF Manager for Manhattan, Brooklyn and Queens.   
 Team Leader responsible for the design and implementation of Northern New Jersey. 
 Design and Implementation of Omnipoint’s 1900 MHz GSM PCS system. 
 Lead team of RF Engineers 
 Perform RF Expert testimony in front of boards of adjustment and planning boards within 

New Jersey & New York. 
 RF Team Leader for the Region 5, New Jersey RF Design.   
 Developed standard operating practices, procedures and processes. 
 Lead in development of Omnipoint’s corporate wide site management database. 
 Performed detailed in-building fiber optic distribution design proposals. 
 Implemented in-building fiber optic PCS systems. 
 Developed spread spectrum microwave designs 
 Develop long and short term system RF design plan. 
 Responsible for developing Grid and Frequency Plan. 
 Develop Optimization Plans. 
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Motorola, Inc.                                                                             (1992 – 1996) 
Lead Engineer / Project Engineering Manager (Eastern Division, Glen Rock, NJ)  
  
 Responsible for managing an engineering team that designed and implemented the NYPD 

radio system enhancement and E9-1-1 project. 
 Responsible for the overall project engineering effort of country’s largest E9-1-1 system. 
 Managed/ authored the test and trouble shooting process. 
 Managing the field engineering implementation teams.  
 Customer interface for engineering issues. 
 Developed detailed schedules and plans for complex audio routing designs. 
 Coordinated efforts between Engineering, Product Groups, Deliverables and Staging. 
 Directed field engineering with regards to project priorities and goals.  
 Awarded Motorola’s Eastern Division Salesman of the Year (1995). 
 
Senior Systems Engineer (1994 – 1995) (Southern Division, Columbia, SC) 
 
 Provide engineering and technical support for the Southern Division.   
 Responsible for the design of complex communication systems ranging from analog 

trunking systems to emerging digital technologies. 
 Responsible for design and implementation of statewide SmartZone trunking System. 
 Responsible for design of 6 site Astro Simulcast system for Charleston County FD 
 Developed Corporate wide accepted MOSCAD technical proposal document.  
 Designed 19.2 Mobile Data System. 
 Performed Customer needs assessment training to division sales team. 
   
Systems Engineer                                                                  (1992 – 1993) 
 
 Managed the presale design of a multi-state MIRS system.                     
 Responsible for developing the first private ESMR system using Motorola’s MIRS 

(TDMA) technology.  Interface between RF and Switch engineers during design phases.  
 Managed radio TDMA coverage prediction based on high elevation / high ERP. 
 Developed and assigned TDMA RF coverage parameters. 
 Developed (TDMA) ESMR technical proposal. 
 Designed Hybrid digital/analog 800 MHz (6 site) simulcast public safety trunking system. 
 Awarded Peak Performer 1993 of Motorola’s Southern Division. 
 
Systems Engineer                                                                  (1988 – 1992) 
 System Engineer responsible for the design of wireless  communication 
 Experience in the following system designs and implementation: RF point to point links, 

Analog and Digital Microwave design and implementation, Data System design Coverage 
prediction, Two-way repeater systems and Trunked radio systems. 

 
INDUSTRY 
SKILLS 

 Technology expert – CDMA, GSM, WiMAX, P25, Narrowbanding 
 Computer propagation and optimization tools: Planet EV, DB Planner, Odyssey and Asset, 

EDX Signal Pro, Excalibur, MOSAIC, PlotworX, Ericsson’s TEMS & FICS, 
 GIS mapping tools such as MapInfo, Terrain Navigator, Streets & Trips and Street Atlas. 
 Drive testing tools: Agilent, Grayson & MLJ Drive Testing Tools 
 FCC Office of Engineering Technology Bulletin 65.  
 Microsoft Office: Excel, Word, Visio, Power Point, MS Project 
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EDUCATION  BS – Electrical Engineering – New Jersey Institute of Technology, Newark, NJ 

 
TRAINING  Antenna Design Seminars – Georgia Technical Institute, Atlanta, GA 

 Reviewed Lucent CDMA training course 
 Management and Communication Seminars 
 M/A-COM Public Safety Training 
 R56 Bonding and Grounding – Motorola 
 Consultant’s Training – Motorola 
 System Integration Institute 
 Presenting Technical Information to Customers 
 Secure, Astro Conventional & Astro Systems Training 
 Sales Training program 
 Dispatch Console Design 
 Advanced Microwave Design 
 Simulcast Design 
 Trunked Systems Design 

 
 



  Attachment A – Expert Report of Richard Conroy 
 

PROPOSED SITE(S) LOCATION AND ADDRESS 

 

Proposed site (SE02481B) is located at 7800 NE 28th 
Street, Medina, WA.    

 
Please reference table below for details and location 
information on the proposed site.  
 

PROPOSED SITE INFORMATION 
 

Site Name  Structure Type 
Antenna 

Centerline (ft)  Longitude  Latitude 

SE02481B  Stealth Pole  61  ‐122º 14’ 17.85”  47º 38’ 11.57” 

 

Note: Currently existing in Fairweather Park near the 
proposed site is site SE08014 a temporary 45’ wooden 
pole providing minimal coverage to the area.
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  Attachment A – Expert Report of Richard Conroy 
 

  

ON AIR SITES 
 

On Air Sites Surrounding SE08014A 

Site Name 
Antenna 

Centerline (ft)  Longitude  Latitude 
Sector 

Orientation 

SE02480A  82  ‐122.22608600  47.63670556  50º, 170º, 290º 

SE02204A  40  ‐122.29171600  47.62600500  150º, 235º, 330º 

SE02225A  249  ‐122.27620000  47.63388900  100º, 230º, 320º 

SE02227D  44  ‐122.27638500  47.64078100  0º, 90º, 240º 

SE02618A  32  ‐122.23042900  47.62276800  40º, 160º, 280º 

SE02619D  49  ‐122.22780100  47.63168500  50º, 170º, 290º 

SE02622A  90  ‐122.21396000  47.63037300  0º, 120º, 210º 

SE03872A  26  ‐122.30182800  47.62774000  45º, 180º, 350º 

SE03873E  38  ‐122.27751200  47.63440400  240º, 340º 
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  Attachment A – Expert Report of Richard Conroy 
 

Exhibit A 

Existing 2G Drive Test Map Without Temp 45’ Site 
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Exhibit B 

Existing 2G Drive Test Map With Temp 45’ Site 
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Existing 3G Drive Test Map With Temp 45’ Site Off
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Exhibit D 

3G Drive Test Map @ 31’ Centerline 
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Exhibit E 

3G Drive Test Map @ 46’ Centerline 

 

   

Page 11 of 19



E
verg

re
e

n P
o

int R
d

Evergreen Point Floating Brg
State Route 520

73
rd

 A
ve

 N
E

Fairweather Ln

NE 47th St

9
2

n
d

 A
ve

 N
E

NE 40th Pl

NE 42nd St

90
th

 A
ve

 N
E 9

1
st A

ve
 N

E

NE 24th St

NE 26th St

7
8

th
 A

ve
 N

E

8
0t

h
 A

ve
 N

E

F
ai

rw
ea

th
er

 P
l

H
un

ts
 P

oi
nt

 C
ir

8
2

n
d

 A
ve

 N
E79th A

ve
 N

E

74
th

 P
l N

E

7
7th

 P
l N

E

80
th

 P
l N

E

8
1

st A
ve

 N
E

H
un

ts
 P

oi
n

t R
d

84
th

 A
ve

 N
E

NE 27th Pl

85
th

 P
l N

E
86

th
 A

ve
 N

E

8
8

th
 A

ve
 N

E

88
th P

l N
E

92nd Pl NE

NE 32nd St

NE 28th St

93rd P
l N

E

NE 25th Pl

90th
 P

l N
E

NE 19th Pl

8
5

th
 A

ve
 N

E

NE 20th St 89th P
l N

E

NE 16th St

NE 15th Pl

NE 13th St

NE 6th St

NE 10th St

89th Ave NE

NE 9th St

Clyde Ln

Laurel Ln

Lake W
ashington B

lvd N
E

NE 1st St

S
u

ns
e

t W
ay 9

4
th

 A
ve

 N
E

NE 5

NE 37th

NE 25th St

NE 19th St

NE 1
NE 1

NE 14th St

Ridge Rd

M
idlan

NE 27th St

NE 8th St

Overlake Dr W

Ove
rla

ke
 D

r E

78th P
l N

E

77
th

 A
ve

 N
E

N
E

 1
4

th
 P

l

NE 7th St

NE 39th Pl

NE 21

R
am

bl
in

g 
L

n

SE02480A

SE02618A

SE02619D

SE02

SE02626C

0 0.5

miles

Scale: 1:19,050

3G "CW" DRIVE TEST MAP FROM PROPOSED SITE @ 46'

Date Driven: 6/21/2016
3G Drive Test Data w/Scanner
Antenna Mounted Externally

UMTS 3g Voice - AWS Band 2100 MHz

EiRP of Test: 42.6 dBm
EiRP of Site (Pilot): 48.7 dBm
Correction Factor applied: +6.1 dB

Reliable 3G In-Building Coverage (>=-90 dBm)
Reliable 3G In-Vehicle Coverage (-90>x>=-98 dBm)
Unreliable 3G Coverage (<-98 dBm)

Existing On Air Site

Proposed Site

COVERAGE TEST FROM PROPOSED SITE (SE02481A) ONLY

Page 12 of 19



  Attachment A – Expert Report of Richard Conroy 
 

Exhibit F 

3G Drive Test Map @ 61’ Centerline 
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Exhibit G  

Enhanced 911 Data Chart & Plot 
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NUMBER OF T-MOBILE 911 CALLS MADE
 12 MONTH SUMMARY FROM JUL 2015 TO JUL 2016

Site Name Number of E911 Calls
SE02480A 215

SE02619D 29

SE02618A 38

SE08014A 64

SE02227D 207
SE02225A 211

PERIOD ‐ JULY 20TH, 2015 THROUGH JULY 20TH, 2016
Page 16 of 19
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Exhibit H  

Evaluation of Other Sites Google Map 
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Alternate Site Locations – Google Map 
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