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APPENDIX II - DEFINITIONS AND GLOSSARY OF TERMS 

The following has been taken directly from OET Bulletin 65 Edition 97-01, p. 2ff. 

The following specific words and tenus are used in this bulletin. These definitions are adapted from those included 
in the American National Standards Institute (ANSI) 1992 RF exposure standard [Reference I], from NCRP Report 
No. 67 [Reference 19] and from the FCC's Rules (47 CFR § 2.1 and § 1.1310). 

Average (temporal) power. The time-averaged rate of energy transfer. 

Averaging time. The appropriate time period over which exposure is averaged for purposes of determining 
compliance with RF exposure limits (discussed in more detail in Section 1). 

Continuous exposure. Exposure for durations exceeding the corresponding averaging time. 

Decibel (dB). Ten times the logarithm to the base ten of the ratio of two power levels. 

Duty factor. The ratio of pulse duration to the pulse period ofa periodic pulse train. Also, may be a measure of the 
temporal transmission characteristic of an intennittently transmitting RF source such as a paging antenna by 
dividing average transmission duration by the average period for transmissions. A duty factor of 1.0 corresponds to 
continuous operation. 

Effective radiated power (ERP) (in a given direction). The product of the power supplied to the antenna and its 
gain relative to a half-wave dipole in a given direction. 

Equivalent Isotropically Radiated Power (EIRP). The product of the power supplied to the antenna and the 
antenna gain in a given direction relative to an isotropic antenna. 

Electric field strengtb (E). A field vector quantity that represents the force (F) on an infinitesimal unit positive test 
charge (q) at a point divided by that charge. Electric field strength is expressed in units of volts per meter (V/m). 

Energy density (electromagnetic field). The electromagnetic energy contained in an infinitesimal volume divided 
by that volume. 

Exposure. Exposure occurs whenever and wherever a person is subjected to electric, magnetic or electromagnetic 
fields other than those originating from physiological processes in the body and other natural phenomena. 

Exposure, partial-body. Partial-body exposure results when RF fields are substantially nonunifonu over the body. 
Fields that are nonuniform over volumes comparable to the human body may occur due to highly directional 
sources, standing-waves, re-radiating sources or in the near field. See RF "hot spotH

• 

Far-field region. That region of the field of an antenna where the angular field distribution is essentially 
independent of the distance from the antenna. In this region (also called the free space region), the field has a 
predominantly plane-wave character, i.e., locally uniform distribution of electric field strength and magnetic field 
strength in planes transverse to the direction of propagation. 

Gain (of an antenna). The ratio, usually expressed in decibels, of the power required at the input ofa loss-free 
reference antenna to the power supplied to the input ofthe given antenna to produce, in a given direction, the same 
field strength or the same power density at the same distance. When not specified otherwise, the gain refers to the 
direction of maximum radiation. Gain may be considered for a specified polarization. Gain may be referenced to an 
isotropic antenna (dBi) or a half-wave dipole (dB d). 

General population/uncontrolled exposure. For FCC purposes, applies to human exposure to RF fields when the 
general public may be exposed or in which persons who are exposed as a consequence of their employment may not 
be made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 
members of the general public always fall under this category when exposure is not employment-related. 

Hertz (Hz). The unit for expressing frequency, (j). One hertz equals one cycle per second. 
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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 (Aim). 

Maximum permissible exposure (MPE). The rms and peak electric and magnetic field strength, 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 Of nearly all ofthe 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 sUiface. 

Occupational/controlled exposure. For FCC purposes, applies to human exposure to RF fields when persons are 
exposed as a consequence oftheir 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 exposure 
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/uncontrolled limits (see definition above), as long as the exposed 
person has been made fully aware 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 supplied to the antenna transmission line by a radio transmitter 
during one radiofrequency cycle at the crest of the modulation envelope taken under nonnal operating conditions. 

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

Power density (8). Power per unit area nonnal to the direction of propagation, usually expressed in units of watts 
per square meter (W/m2) or, for convenience, units such as milliwatts per square centimeter (mW/cm2) or 
microwatts per square centimeter (j.l W/cm2

). For plane waves, power density, electric field 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 units C'far-field equivalent!1 power density), 
the actual quantities measured are E or E2 or H or H2, 

Power density, peak. The maximum instantaneous power density occurring when power is transmitted. 

Power density, plane-wave equivalent or 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 secondruy, 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. n The scattering 
object is sometimes called' a "re-radiator" or "secondaty radiator!1. 

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 ofRF 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 
function. 

Scattered radiation. An electromagnetic field resulting from currents induced in a secondary, conducting 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 (W/kg) 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 (i,,). The wavelength (i,,) of an electromagnetic wave is related to the frequency if! and velocity (v) by 
the expression v = fA.. In free space the velocity of an electromagnetic wave is equal to the speed of light, i.e., 
approximately 3 x 10' m/s. 
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APPENDIX III - 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 tec!mical 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 tec!mical 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. Our engineers designed and evaluated hundreds of systems ranging from the original New York 
City cellular system to single-site rural 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 operate within authorized parameters and at peak efficiency. 

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

Outside 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 Tec!mology 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 International 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 Massachusetts Wireless Collaborative of the Massachusetts Municipal Association as 
part of their publication, Working with Wireless, (recently re-printed 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 govermnents, including a feature article in the September 1999 issue of 
American City 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 Tec!mology and a B.S. in Mathematics from Oglethorpe 
University. She is also a Professional Engineer (P.E.) licensed in the State of New Jersey (NJ License 
#24GE04352800). 

Related Experience 
COMP COMM has provided RF exposure analyses for multiple clients - industry, commercial and 
govermnent - including the City of Rye, NY, The Town of Port Chester, NY, Horton Commercial Realty 
(MI), Florida Power & Light, and Independent Wireless One Corp. (part of SprintiNextel), 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 WB3X080x12FxOO 
Product Description 1710-2170 MHz Crosspol Trio 

Antenna 

ELECTRICAL SPECIFICATIONS 

Parameter Desired Verification 
Data 

Frequency (MHz) 1710-2170 
MHz 

Type Crosspol 

Ave. Peak Gain (Co-Polar) Single Panel 

1 1710-1880 MHz 15.2 dBi 

1880-1990 MHz 15.6 dBi 

1 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) <20 dB 

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 

Front-to-Back Ratio (180' ± 10') >25 dB 

Electrical Downtilt (± 112') 2°,6° 

Rx Port to Rx Port Isolation 25 dB 

Return Loss (50n System) 1.4:1 

Verification 
Method 

COMPANY CONFIDENTIAL Page 2 of 4 
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New Product Request # 
Proposed Model Number WB3X080xl2FxOO 

Product Description 1710-2170 MHz Crosspol Trio 
Antenna 

ELECTRICAL SPECIFICATIONS continued 

Input Connector 6X 7-16 DIN 

Power Handling 350W 

Passive Intermodulation <-147 dBc 
(3Id order, 2 tones @ 20W) 
Lightning Protection DC 

Code 

S 
A 
D 
T 

Verified by Date 

Verification Method 
Similarity 
Analysis / Calculation 
DesiJm 
Test 

COMPANY CONFIDENTIAL Page 3 of 4 
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New Product Request # --==-=-:-:--:---=,..-,-.,-______ _ 
Proposed Model Number WB3X080x12FxOO 

Product Description 1710-2170 MHz Crosspol Trio 
Antenna 

MECHANICAL SPECIFICATIONS 

Parameter Desired Verification 
Data 

Length 48" 

Width - Diameter 7.5" 

Depth N/A 

Survival Wind speed 125 mph 

Wind Load @ 100mph 281bs 

Weight 171bs 

Mounting Configuration 

Other 

Code 
S 
A 
D 
T 

Verification 
Method 

Verification Method 
Similarity 
Analysis / Calculation 
Design 
Test 

COMPANY CONFIDENTIAL Page 4 of 4 
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ATTACHMENT 2: Typical RF Information Signage 
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The Radi(l' frequency (RF) emissions 
at this site have been evaluated for - - - -. - - . 

porentialRF exposure to personnel who 
may need to work near these antennae. 

RF EXPOSURE AT THIS SITE ;DOES NOT 
EXCEED THE FCCPUBUC EXPOSURE 

:STANDARD AND THUS HAS BEEN 
DETERMIHEiD'TO BE SAFE FOR 
THE GENERAL POPULAtION. 
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ATTACHMENT 3: Typical NextG Networks Installations 

These photos are taken from (and other examples are available at) the NextG Networks web site at 
http://www.nextgnetworks.net/solutions/photosdiagrams.ht1l1I. 

Directional (panel) antennas on a utility pole stand-off 
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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 generated. In cases .where FCC rules require the presentation, posting, or display of an FCC license, this document may not be used 
in place of an official FS9lice~se. 

LICENSEE: 

, Federal Communications Commission 
Wireless Telecommunications Bureau 

RADIO STATION AUTHORIZATION 

lviETROPCSA WS, LLC , \ ", -. . 

Call Sign 
WQGA731 I File Number 

AnN: MARKA. STACmW 
METROPCS A WS, LLC . Radio Service 
2250 LAKESIDE BOULEVARD. 
RICHARDSON, TX 75082 

FCC Registration Number (FRN): 0015005598 

Grant Date 
11-29-2006 

Market Number 
REAOOI 

\ \-~ ," Channel Block 
··.·n 

M~xketName 

':' ~prtfteast . 
, 

AW -AWS, 1710-1755/2110-2155 MHz 
bands 

Expiration Date 
11-29-2021 

Print Date 

Sub-Market Designator 
o 

1st Build-out Date 2nd Build-out Date 
. ',' 3,rd Build-out Date 4th Build-out Date 
'. -"/ 

Waivers/Conditions: i/' '\\\ 

This authorization is conditioned upon the licensee, prior to initiating d~~r~1~b~(frbm any base or fixed station, making 
reasonable efforts to coordinate frequency usage with known co-channel'ari&adjacent channel incumbent federal users 
operating in the 1710-1755 MHz band whose facilities could be affected by tbe proposedoperations. See, e.g., FCC and NTIA 
Coordination Procedures in the 1710-1755 MHz Band, Public Notice, FCC 06-50, WT.E\Do.cketNo. 02-353, rei. April 20, 
2006 ./ ," \ . '/ '.', 

A WS operations must not cause harmful interference across the Canadian or Mexi6~' ~order. Th'e.'~uthority granted herein is 
subject to future international agreements with Canada or Mexico, as applicable. " -

, 

Conditions: \. ' t_._ /, 

Pursuant to §309(h) of the Communications Act of 1934, as amended, 47 U.S.C. §309(h), \hislicen~e'is su~ject to the 
following conditions: This license shall not vest in the licensee any right to operate the station 'not' 'apy ~right ~n the use of the 
frequencies designated in the license beyond the term thereof nor in any other manner than auth9rizeq herein. ','Neither the 
license nor the right granted thereunder shall be assigned or otherwise transferred in violatioA'6ftP~ ~omm~'ili9ations Act of 
1934, as amended. See 47 U.S.C. § 310(d). This license is subject in terms to the right of use oicoptrol confeh,d,by §706 of 
the Communications Act of 1934, as amended. See 47 U.S.C. §606. . . ..... .' /' 

This license may not authorize operation throughout the entire geographic area or spectrum identifie~6nlhf{h.ardcop:y Version. 
To view tbe specific geographic area and spectrum autborized by this license, refer to the Spectrum and!v[arket Area information 
under tbe Market Tab of the license record in the Universal Licensing System (ULS). To view the license record, go to tbe ULS 
homepage at http://wireless.fcc.gov/uls/index.htm?job~home and select "License Search". Follow the instructions on how to 
search for license information. 
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