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Magnetic field strength (H). A field vector that is equal to the magnetic flux density divided by the permeability of
the medium. Magnetic field strength is expressed in units of amperes per meter (A/m).

Maximum permissible exposure (MPE). The rms and peak electric and magnetic field sirength, their squares, or
the plane-wave equivalent power densities associated with these fields to which a person may be exposed without
harmful effect and with an acceptable safety factor.

Near-field region. A region generally in proximity to an antenna or other radiating

structure, in which the electric and magnetic fields do not have a substantially plane-wave character, but vary
considerably from point to point. The near-field region is further subdivided into the reactive near-field region,
which is closest to the radiating structure and that contains most or nearlyafl of the stored energy, and the radiating
near-field region where the radiation field predominates over the reactive field, but lacks substantial plane-wave
character and is complicated in structure. For most antennas, the outer boundary of the reactive near field region is
commonly taken to exist at a distance of one-half wavelength from the antenna surface.

Occupational/conirolled exposure, For FCC purposes, applles to human exposure to RF fields when persons are
exposed as a consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled cxposure
limits also apply where exposure is of a transient nature as a result of incidental passage through a location where
exposure levels may be above general population/unconirolled limits (see definition above), as long as the exposed
person has been made fully awaré of the potential for exposure and can exercise control over his or her exposure by
leaving the area or by some other appropriate means. The occupational/controlled exposure limits also apply to
amateur radio operators and members of their immediate household.

Peak Envelope Power (PEP). The average power supplicd fo the antenna transmission line by a radio transmitter
during one radiefrequency cycle at the crest of the modulation envelope taken under normal operating conditions.

Power density, average (temporal). The instantaneous power density integrated over a source repetition period.

Power density (S)." Power per unit area normal to the direction of propagation, usually expressed in units of watts
per square meter (W/m?) or, for convemerlce, units such as milliwatts per square centimeter (mW/cm®) ot
microwatts per square centimeter (WW/cm®). For plane waves, power density, electric ficld strength (E) and
magnetic field strength (H) are related by the impedance of free space, i.e., 377 ohms, as discussed in Section 1 of
this bulletin. Although many survey instruments indicate power density umts ("far-field equivalent” power density),
the actual quantities measured are E or B2 or H or H.

Power density, peak. The maximum instantancous power density oceurring when power is fransmitted.

Power density, plane-wave equivalent ox far-field equivalent. A commonly-used terms associated with any
electromagnetic wave, equal in magnitude to the power density of a plane wave having the same electric (E) or
magnetic (H) field strength.

Radiofrequency (RF) spectrum. Although the RF spectrum is formally defined in terms of frequency as extending
from 0 to 3000 GHz, for purposes of the FCC's exposure guidelines, the frequency range of interest in 300 kHz to
100 GHz.

Re-radiated field. An electromagnetic field resulting from currents induced in a secondary, predominantly
conducting, object by electromagnetic waves incident on that object from one or more primary radiating structures
or antennas. Re-radiated fields are sometimes called "reflected” or more correctly "scattered fields." The scattering
object is sometimes called a "re-radiator” or "secondary radiator”.

RF "hot spot.” A highly localized area of relatively more intense radio-frequency radiation that manifests itself in
two principal ways:

(1) The presence of intense electric or magnetic fields immediately adjacent to conductive objects that are
immersed in lower intensity ambient fields (often referred to as re-radiation), and

(2) Localized areas, not necessarily immediately close to conductive objects, in which

there exists a concentration of RF fields caused by reflections and/or narrow beams produced by high-gain
radiating antennas or other highly directional sources, In both cases, the fields are characterized by very
rapid changes in field strength with distance. RF hot spots are normally associated with very nonuniform
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exposure of the body (partial body exposure). This is not to be confused with an actual thermal hot spot
within the absorbing body.

Root-mean-square (rms). The effective value, or the value associated with joule heating, of a periodic
electromagnetic wave. The rms value is obtained by taking the square root of the mean of the squared value of a
funétion. '

Secattered radiation. An electromagnetic field resulting from currents induced in a secondary, conduciing or
dielectric object by electromagnetic waves incident on that object from one or more primary sources.

Short-term exposure. Exposure for durations less than the corresponding averaging time.

Specific absorption rate (SAR). A measure of the rate of energy absorbed by (dissipated in) an incremental mass
contained in a volume element of dielectric materials such as biological tissues. SAR is.usually expressed in terms
of watts per kilogram (Wikg) or milliwatts per gram (mW/g). Guidelines for human exposure to RF fields are based
on SAR thresholds where adverse biological effects may occur. When the human body is exposed to an RF field,
the SAR experienced is proportional to the squared value of the electric field strength induced in the body.

Wavelength (A). The wavelength (A) of an electromagnetic wave is related to the frequency (f) and velocity (v). by
the expression v =fA., In free space the velocity of an electromagneuc wave is equal to the speed of hght 1.6.,
approximately 3 x 10% m/s.
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APPENDIX TII - CMX AND CoMp CoMM STATEMENT OF EXPERIENCE

CoMP COMM, Inc. is an independent wireless communications engineering consulting firm. Since 1975,
CoMP COMM has made a business of solving complex technical and operational problems in wireless
communications. While serving a broad base of both public and private clients, the company has
maintained its focus on the expansion of wireless services throughout the United States. COMP COMM has
provided its services through CMX Engineering or its subsidiaries since 1998

Company History
In our early years, COMP COMM provided comprehensive engineering services and technical support to

FCC frequency spectrum applicants. The company soon gained recognition as a reliable industry resource
and was employed to design wireless systems during the early years of cellular. CoMp COMM designed 18
of the 30 largest markets and successfully defended all its designs during the FCC comparative hearing
process. Qur engineers designed and evaluated hundreds of systems ranging from the original New York
City cellular system to single-site rm'al radio applications. '

After years of in-house design work, COMP COMM's extensive experience and capabilities were tapped to
design, build and operate multiple cellular systems. The Company managed these systems from
successful application and license award; through system design, build-out and operation; to marketing
and subsequent sale. COMP COMM has provided significant field work for its clients, including evaluation
of sites throughout the country to ensure compliance with FCC and FAA regulations. Through these
services, we assure systems opetate within authorized parameters and at peak efficiency.

In 1996, the company began leveraging its years of expertise to help local governments develop unbiased, .
fact—based_ and cost-effective solutions to their wireless issues — solutions which consider the interests of
all their constituents. -

Qutside Recognition

Comp COMM and its principals are recognized experts on issues of wireless communications facilities by
the industry and from a local government perspective. Dr. George Schrenk, COMP CoMM’s founder and
Chairman Emeritus, is a Senior Member of the Institute of Electrical and Electronics Engineers (IEEE),
and has authored works for the IEEE Vehicular Technology Society Committee on Radio Propagation.
Christine Malone, COMP COMM’s President, has been qualified as an Expert Witness in testimony before
multiple Boards, Councils, Committees, etc. She has been an invited speaker at national conferences and
seminars, including the 2007 Law Seminars Interpational Local Broadband Deployment and Regulation
conference in Tampa, the 1999 NATOA Annual Conference in Atlanta, and 2001 Forum on Cable/Telco
Franchising. Ms. Malone is also the author of the "plain English" primer "How Wireless Works"
published by the Massachuseits Wireless Collaborative of the Massachusetts Municipal Association as
part of their publication, Working with Wireless, (recently re—prmted by popular demand) and articles
such as “What’s on Your Roof?” published in the March 2003 issue of Buildings magazine.

Comp COMM has also been featured or quoted in many articles and radio and television programs on
wireless facilities issues for local governments, including a feature article in the September 1999 issue of
American Citv and County magazine.

Julia Ann Schmitt, has been an engineer with Comp Comm since 1994. She has a B.S. in Electrical
Engineering from Georgia Institute of Technology and a B.S. in Mathematics from Oglethorpe
University. She is also a Professional Engineer (P.E.) licensed in the State of New Jersey (NI License
#24GE04352800).

Related Experience

CoMp COMM has provided RF exposure analyses for multiple ‘clients - industry, commercial and
government - including the City of Rye, NY, The Town of Port Chester, NY, Horton Commercial Realty
(MD), Florida Power & Light, and Independent Wireless One Corp. (part of Sprint/Nextel), and has
conducted seminars on the subject for such clients as the Town of Carlsbad, CA and Southampton, NY.
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ATTACHMENT 1: Antenna Specifications
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New Product Request #
Proposed Model Number WB3X080x12Fx00
Product Description 1710-2170 MHz Crosspol Trio

File: PFS WB3X080x12Fx00 specification

Antenna
ELECTRICAL SPECIFICATIONS
_ Verification
Parameter Desired Verification Method
Data
Frequency (MHz) 1710-2170
MHz
Type Crosspol
Ave. Peak Gain (Co-Polar)} Single Pansl
1 1710-1880 MHz 15.2.dBi
1880-1990 MHz 15.6 dBi
; 1990-2180 MHz 16 dBi
Omni. Peak Gain 11 dBi
Ripple 2.5 dB Max
Ave. Azimuth Beamwidth (-3dB) 80°
Ave. Azimuth Beamwidth (-10dB}
Ave, Elevation Beamwidth 7°
Null Fill (First lower null) <20dB -
Upper Side Lobe Suppression 20 dB
( 0° to 20° above main beam)
Azimuth Side Lobe Suppression N/A
XPD at Boresite (0%) 15 dB
XPD at Sector Edge (£ 60°) 20 dB
Fro_nt-to-Back Ratio (180°+10°) >25dB
Electrical Downtilt (+ 1/2°) 2°,6°
Rx Port to Rx Port Isolation 25dB
Return Loss (500 System) 1.4:1
COMPANY CONFIDENTIAL Page 2 of 4
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New Product Request #
Proposed Model Number WB3X080x12Fx00
Product Description 1710-2170 MHz Crosspol Trio

Antenna
ELECTRICAL SPECIFICATIONS continued
Input Connector : 6X 7-16 DIN
Power Handling 350 W
Passive Intermodulation <-147 dBec
(3 order, 2 tones @ 20W)
Lightning Protection DC
Code | Verification Method
3 Similarity
A Analysis / Calculation
D Design
T Test
Verified by Date
COMPANY CONFIDENTIAL . Page 3 of 4

File: PFS WB3X080x12Fx{0 specification



’}:JAYBEAMWW@:I@SS“

New Product Request #

Proposed Model Number WB3X080x12Fx00

Product Description 1710-2170 MHz Crosspol Trio

Aatenna
MECHANICAL SPECIFICATIONS
Z . Verification
Parameter Desired Verification Method
. ] Data .

Length 438"

Width - Diameter 7.5”

Depth ' N/A

Survival Wind speed 125 mph

Wind Load @ 100mph 28 Ibs

Weight . 17 1bs

Mounting Configuration

Other

Code | Verification Method
5 Similarity
A Analysis / Calculation
D | Design
T Tesi
COMPANY CONFIDENTIAL Page 4 of 4

File: PFS WB3X080x12Fx00 specification
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ITEM PART NUMBER DESCRIPTION Qrv.
1 [HOO196 OMNITRAY 3
2 [HOQ1925 RADOME TUBE. OPTI-CELL 1
3 [HO0210 MOUNT FLANGE 1
4 (HCO212 POLE MOUNT BRACKET 3
5 |DIN CONNECTOR 7/14 DIN CONNECTOR b
6 |HO0213 DIN BRACKET 3
7 141 cable for OMNIDIN {.141 COAX FOR ASSEMBLY WITH DIN CONNECTOR b
8 |HO0214 OMNI CAP MOUNT 11
9 | H00206 10E_4.95_2EDT 3
10 |HDO214 BowTig_lLower Hook 30
11 |HO0215 Bowtie_upper Hook 30
12 |HO0204 UMTS H-ELEMENT 30
13 H00217 CLOSED CELL FOAM BUFFER 1
14 |HO0221 OMNI RADOME CAP 1
15 [733-045-8-008 SS BLIND RIVET, 1/8 X.062 X .125 GR 21
16 [733-044-8-001 RIVET, 3/16 X ;370 X .550 GREY 15
17 [H00223 PEM HFHS-0616-24 (3/8-16 X 1.50 85 STUD) 6
18 18201031 3/8 FLAT WASHER §§ é
19 18202029 3/8 LOCK WASHER $§ 6
20 [8102-006 . 3/8-16 HEX NUT §8 é

MATERIAL: SUB ASSY
FINISH: NONE

$8.00 MOUNT
FOR 8" TO 9" POLE

REVISIONS

ECN TREV.|

DESCRIFTION

[ pAlE

JAPPROVEL]

f o]

TNITIAL RELEASE

| osmror |

RHH

@7.71

SECTION A-A
SCALE : &

O%JAYBEAMWire!ess'

UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE N INCHES
UMLESS NOTED QTHERWISE
TOLERANCES ARE:
ANGULAR: 21

UNE PLACE 02
TWO PLACE =01
THREE FLACE £.005

NAME DATE

DRAWN

RHH | 0&/07/07 |

CHECKED

JAYBEAM WIRELESS
730 21st STREET DRIVE SE

HICKGRY NCRTH CAROLINA 28602

WWW.JAYBEAMWIRELESS.COM

ENG APPR.

TILE

MR APPR.

INTERPRET GEQMETRIC
TOLERAMCING PER:
ASME Y14.41-2003

marmiaL SEE NOTE

QA

ANl SEE NOTE

DO NOT SCALE DRAWING

PROPRIETARY AND

THE INFORMATION CONTAINED 1N THIE
DRAWING [5 THE SOLE PROPERTY OF

" OMNI PROTOTYPE-1

SIZE

{AYBEAM WIRELESS. ANY REPRODUCTION B

[N PART OR AS A WHOLE WITHOUT THE
WRITTEN FERMISSION OF JATBEAM
WIRELESS IS FRGHIBITED,

DWG. NO.
W3V360X06FX00

REY

0l

SCALE: 1:8 |WEIGHT: 20.452| SHEET1 QF 1
T

8

3

2

1

[w]
DATE: 6/28/2007

H:\PROJECTS\NW3V360X04FX00N\W3V360X06FX00
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ATTACHMENT 2: Typical RF Information Signage

8.5"

The Radio frequency (RF} emissions |
at this site have been evaluated for 1 1"
patential RF exposure to personnel who e
may need to work near these antennae.

RF EXPOSURE AT THIS SITE DOES NOT
EXCEED THE FCC PUBLIC EXPOSURE
STANDARD AND THUS HAS BEEN
DETERMINED TO BE SAFE FOR
THE GENERAL POPULATION.

1-866-639-8460

Wpfgrirda. Fasmatfarrursdon. Tineivwe D)
Pty Capsgars Saendaet, S0, T Thatafis 08, THkra BP0k bupap 1 1Y
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ATTACHMENT 3: Typical NextG Networks Installations

These photos are taken from (and other examples are available af) the NextG Networks web site at
http:/www.nextgnetworks.net/solutions/photosdiagrams.html.

Directional (anel);tennas on a utilile stand-off

Waterfront Technology Center & 200 Federal St., Suite 300 ¢ Camden, New Jersey 08103
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REFERENCE COPY
This is not an official FCC license. It is a record of public information contained in the FCC's licensing database on the date that this reference
copy was generafed. In cases whcre FCC rules require the presentation, posting, or display of an FCC license, this document may not be used
in place of an official FCC lice

. Federal Communications Commission
] Wireless Telecommunications Burean

RADIO STATION AUTHORIZATION

LICENSEE: A{LBT'RQPGS-AWS, LLC

Call Sign File Number
WQGAT31

Radio Service
AW - AWS, 1710-1755/2110-2155 MHz

ATTN: MARK A, STACHIW
METROPCS AWS,LEC -7 7
2250 LAKESIDE BOULEVARD

RICHARDSON, TX 75082\ : bands

FCC Registration Nuntber (FRN): 00150055

Grant Date Expiration Date Print Date

11-29-2006 11-29-2021

Market Number -~ Qhﬁﬁpe] Block Sub-Market Designator
REA001 feL 0
1st Build-out Date 2nd Build-out Date ’ : iifd::Build-out Date 4th Build-out Date

‘Waivers/Conditions:

This authorization is conditioned upon the licensee, prior to initiating operauo‘ om any base or fixed station, making
reasonable efforts to coordinate frequency usage with known co-channel” and: adjacent channel incumbent federal users
operating in the 1710-1755 MHz band whose facilities could be affected by the proposed operatlons See, e.g., FCC and NTIA
Coordination Procedures in the 1710-1755 MHz Band, Public Notice, FCC 06-50, WT_ _et No 02-353, rel. April 20,
2006.

AWS operations must not cause harmful interference across the Canadian or Mexit order. The’:authority granted herein is

subject to future international agreements with Canada or Mexico, as applicable.

,-i

Conditions: g
Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), th cense is subject to the
following conditions: This license shall not vest in the licensee any right to operate the statiofi nof a.ny rlght in the use of the
frequencies designated in the license beyond the term thereof nor in any other manner than authorized herem “Neither the
license nor the right granted thereunder shall be assigned or otherwise transferred in v101at1011 of the. Commumcatlons Act of
1934, as amended. See 47 U.S.C. § 310(d). This license is subject in terms to the right of use of confrol conferred by §706 of
the Communications Act of 1934, as amended. See 47 U.5.C. §606. !

This license may not authorize operation throughout the entire geographic area or spectrum identified 6n the hardcopy version,
To view the specific geographic area and spectrum authorized by this license, refer to the Spectrum and Matket Aréa information
under the Market Tab of the license record in the Universal Licensing System (ULS). To view the license record, go to the ULS
homepage at http://wireless.fce.gov/uls/index htim?job=home and select “License Search”. Follow the instructions on how to
search for license information.,

FCC 601-MB
Page 1 of 1 April 2009



