Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of
An Inquiry Into the Commission’s MM Docket No. 93-177
Policies and Rules Regarding AM

Radio Service Directional Antenna
Performance Verification

N N N N N N

To:  Secretary, FCC
For: Chief, Media Bureau

COMMENTS OF THE ASSOCIATION OF
FEDERAL COMMUNICATIONS CONSULTING ENGINEERS

The Association of Federal Communications Consulting Engineers (AFCCE), celebrating
over 50 years, is an organization that includes approximately 90 full members who are
Registered Professional Engineers engaged in the practice of consulting engineering before the
Federal Communications Commission. In addition, AFCCE represents over 160 associate
members in allied companies such as equipment manufacturers, service providers, government
agencies and communications law professionals. AFCCE hereby submits comments in response
to the Media Bureau’s Public Notice in this proceeding,” .

| NTRODUCTI ON

The Associ ation of Federal Communications Consulting
Engi neers ("The AFCCE") represents nore than 90 Regi stered
Pr of essi onal Engi neers including group engineering directors and
ot her interested professionals engaged in tel ecommuni cations
engi neeri ng.

The AFCCE, through these comments, provides information

Ycomments Sought on Proposed Rules Permitting Antenna Modeling to Verify AM Directional Antenna
Performance, Public Notice, DA 07-2143 (rel. May 23, 2007) (“Public Notice”).
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based on the accunul ated experience of its Professional
menber shi p, regardi ng the use of Method of Monments nodeling for
AM di rectional antenna ("AM DA") systens in lieu of field
measurenents of the magnetic field conponent of the transmtted
wave for Proof of Performance of authorized directive arrays in
t he medi um wave band from 540 to 1700 kil ohertz.

The AFCCE submts these Comments in response to the Media
Bureau’s May 23, 2004 Public Notice in the above-captioned
proceedi ng. See Public Notice, “Comment Sought on Proposed
Rul es Permtting Antenna Mbddeling to Verify AM Directiona
Ant enna Performance,” (DA 07-2143, rel eased May 23, 2007).

In that Public Notice, the Media Bureau solicited comrents
on the AM Directional Antenna Performance Verification
Coalition’s ("The Coalition") May 4, 2007 recomendati ons t hat
the FCC aut horize the use of nmonment nethod conputer nodeling to
denonstrate that AM directional antennas perform as authorized
and to assess the effects of nearby re-radiators on AM patterns.
The Medi a Bureau al so sought comments on the Coalition's
proposed new and nodified rules to inplenent those
recomendat i ons.

It is the consensus of the engineers hol di ng nmenbership in

AFCCE, many of whom were involved in the Coalition, that
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conput er nodeling and internal array paraneter nonitoring wll
accurately and reliably verify the performance of nost medi um
wave antenna systens.

It was w dely acknow edged in the original proceeding in MV
Docket 93-177 that the present process of using field strength
nmeasurenents to verify the performance of an AM antenna system
is fundanentally flawed. Because field strength neasurenents
are subject to substantial variation caused by, anong ot her
things, proximty effects, diffraction effects, scattering,
seasonal changes in ground conductivity, and | and devel oprment
al ong propagation paths, they often result in an oversinplified
and therefore unreliable analysis. Conputer nodeling using
nmet hod of nmonents analysis ("MOM'), such as Nuneri cal
El ectromagnetic Code (“NEC’) or M N NEC prograns, are not
subject to these sane variations and limtations, and can
predi ct accurately the far field pattern shape and size when the
internal array parameters such as inpedances, currents, and
phases of each el enent are accurately nodel ed. These prograns
use the current flowng in each tower of an AMdirectiona
antenna to predict the electric and magnetic fields that will be
produced by that el enent, which then can be used to accurately

predict the current that will be induced by this field into the
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ot her towers.

By perform ng this analysis for each tower in an AM
directional array, and then conbining the fields created by each
tower, the prograns can accurately predict how the overall AM
antenna systemw || perform

As the Media Bureau correctly observes in the Public
Noti ce, nmethod of nonents anal ysis has becone w dely accepted by
broadcast engi neers and Conmm ssion staff, and the Coalition's
recommendati ons reflect current broadcast industry practice.

Mor eover, as the Medi a Bureau acknow edged, the use of nethod of
nmoments analysis will advance the public interest by
substantially reducing the tinme required of both applicants and
Comm ssion staff to performa directional antenna proof of
performance. The AFCCE concurs.

The foll ow ng cooments pertain to the proposed Rul e
changes.

73.61 AM Directional Antenna Field Strength Measurenents

The AFCCE supports the proposed changes to Section 73.61 of
t he Rul es.

73.151, Directional Antenna Performance Verification

The AFCCE supports the proposed changes to Section 73. 151

of the Rules. W suggest the following clarifications:
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73.151(a) (2) (i):

Sanpl es may be obtained fromcurrent transforners at
t he output of the antenna coupling and matchi ng equi pnent for
base-fed towers whose actual electrical height is 120 degrees or
| ess, or greater than 190 el ectrical degrees. Sanples may be
obt ai ned from base vol tage sanpling devices at the output of the
antenna coupling and matchi ng equi pnment for base-fed towers
whose actual electrical height is greater than 105 degrees.

In either of the above |listed cases, towers with a base

face width equal to or exceeding 3 electrical degrees shal

enpl oy a symmetrical ("Star or Spider") feed at the base of the

t owner .

Sanpl es obtai ned from sanple | oops | ocated as descri bed
above can be used for any height of tower. For towers using base
current or base voltage sanpling derived at the output of the
antenna coupl i ng and mat chi ng equi pnent, the sanpling devices
shal | be di sconnected and calibrated by neasuring their outputs
with a common reference signal (a current through themor a
vol tage across them as appropriate) and the calibration nust

agree within the manufacturer’s specifications.



73.151(a)(3):

Ref erence field strength nmeasurenment | ocations shall be
established in directions where the standard pattern
unattenuated field strength is within 3 dB of the value for each
pattern m ni mum
and the absol ute pattern nmaxi num

The field strength shall be neasured at each reference
| ocation, at the tinme of the proof of performance and its val ue,
along with a conplete description of the |location, shall be

placed in the station’s public inspection file and shall be

filed as an exhibit with FCC Form 302- AM

73.151(b) (iii)(B)

(B) An accurate and detail ed description of each nonitoring
poi nt. The description shall include, but shall not be Iimted
t o, geographic coordinates determined with a G obal Positioning

Systemreceiver wwth the reference datum used by the receiver

reported.

73.155: Periodic Directional Antenna Recertification

The AFCCE supports the proposed Section 73.155 of the
Rul es. W suggest the following clarifications:
(a) Measurenents shall be nmade to verify the continuing

integrity of the antenna nonitor sanpling system
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(1) For towers using base current or base voltage sanpling
derived at the output of the antenna coupling and matchi ng
equi pnent, the sanpling devices shall be disconnected and
cali brated by neasuring their outputs with a common reference
signal (a current through themor a voltage across them as
appropriate) and the calibration nmust agree with the

manuf acturer’s specifications.

(c) The results of the periodic directional antenna performnce
recertification neasurenents shall be retained in the station’s

public inspection file and shall be filed as an exhibit wth

Form 302- AM reporting any changes to the system

SAMPLE SYSTEM DOCUMENTATI ON AND REPORTI NG

The followi ng cooments are offered to explain the detail
required to allow restoration or reconstruction of a sanple
system used for directional antenna performance verification to
prove proper adjustment of a directional antenna placed into

servi ce under the nmethod of nmonents nodeling nethod. It nust be

kept in mnd that the sanple systemis the only method of

verifying proper adjustnent of an array since no field

nmeasurenents are recorded to substantiate the performance. As

such, details of the sanple system construction nust be readily

avai l able to the Comm ssion Staff and engi neers and technici ans
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responsi bl e for maintenance of the directive array. For this
reason, The AFCCE believes that the data relevant to
construction of the systemshould be filed as part of FCC Form
302- AM

It is well established by the nunber of fines related to
itenms missing from"Public Files" that information frequently
di sappears fromsuch files. Formal filing of a formwhich is
part of Form 302-AM w || assure future availability of
information critical to verification of directional antenna
performance in the manner of the present practice related to
Directional Antenna Proof(s) of Performance. The addition to
Form 302-AM nerely formalizes reporting of nmeasured data
normal Iy acquired during the adjustnent process of a directive
array and is nmuch | ess burdensonme to the |licensee and the
Comm ssion Staff than the volunme of data required to docunent a
full proof of performance as presently required.

To that end, it is suggested that a section be added to FCC
Form 302- AM whi ch t horoughly and accurately docunents the
original sanpling systemin sufficient detail that any part of
the system may be replaced as needed in the future and the
original adjustment be restored by reference to the antenna

noni tor parameters. Sufficient nmeasurenments of the system
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el enents shall be nmade and properly docunented at the tine of
the original adjustnent. This will assure that the system as
constructed can be restored to the original condition at any
time in the future should a sanpling elenent, an isolation coil
if one is used, or a section of transm ssion line is danaged or
dest royed.

SAMPLE SYSTEM CONSTRUCTI ON DETAI LS

It is well understood that the Comm ssion Staff does not
normal Iy become involved in construction details of Broadcast
facilities. The AFCCE does not advocate such invol venent. It
does suggest, however, that certain details of the sanple system
be reported on Form 302- AM for information purposes only to
preserve the original construction details of the sanple system
to facilitate future repair and mai ntenance of the system The
supplied details should be in the formof an exhibit attached to
the Form 302-AM filing and need not be appended to the resulting
license if the Comm ssion does not deemit necessary. It should
be retained in the station files for future reference.

Such details as the connector type on a sanple line, length
and type of a tower nmounted sanple line or |oop on a tower are
critical to proper maintenance of the system Having this

information readily available on an FCC form either on |ine or
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retrievable fromthe Commssion's files, is inval uable when the
files maintained at the radio station get |ost as they
frequently do in this "nodern age" of broadcasting. The effort
to conpile and file the data as part of Form 302-AMis nuch | ess
burdensone than preparation of the full proof of performance
currently required.

It is suggested that flexible junpers be acconmpdated at
the nonitor and at the sanpling transfornmers if they are used.
The use of solid outer conductor cables, particularly one half
i nch cabl es, places unnecessary stress on the nonitor connectors
whi ch can be exacerbated by a technician poking around in a
rack. This cable should be flexible and of the double shielded
vari ety such as RG 142/ U, RG 223/ U or simlar cables. These
cables will satisfy the original intent of solid outer conductor
cable without the problens related to cable rigidity resulting
fromsuch cables. A reasonable Iimt should be placed on the
I ength of the cables. Alength of ten feet is suggested for
nmoni tor cables and three feet for sanple transforner cables.

LOCATI ON OF SAMPLI NG ELEMENTS FOR MULTI PLEXED ARRAYS

When a directional array al so supports operation of one or
nore additional stations through nultiplexing, the sanple system

el ements shall be | ocated on the output side (tower side)
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following all filters in the desired signal path, if current or
vol tage sanpling is used.

The | oop placenent on the tower should be determ ned for
each frequency using the conputer nodeling techni ques descri bed
in Section 73.151(a)(2)(i). Were the difference in the
deternm ned | oop placenent heights is snmall, a single | oop may be
used, provided that at the selected |oop |location there is no
material change in the nodel derived relative ratio and phase of
the current fromthat determ ned at the ideal |oop placenent
height. Oherwi se multiple sanple | oops nmust be used.

In the case of nultiplexed operation, the nonitors shall be
equi pped with filters having sufficient rejection at the other
frequencies, if necessary, to permt stable operation of the
antenna nonitor in the presence of normally nodul ated carriers
at the other frequencies. The filters, if used, shall be
desi gned so that they provide accurate rati o and phase
i ndi cations at the operating frequencies.

VEASUREMENTS REQUI RED

It is recognized that certain electrical nmeasurenments of
sanple lines and devices will be required to establish cable
el ectrical |engths and i npedance. The open circuit and al

nmeasurenents made with the systemterm nated in the sanple
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devi ces shall be made with all connectors in place with the
di stant end of the cable disconnected or term nated in the
sanpl e device as appropriate. This will assure consi stent
results which are easily repeatable at any tine.

These neasurenents shall be reported on FCC Form 302- AM
under the paragraph titled "SAMPLE SYSTEM DATA"

PLACEMENT OF SAMPLE LOOPS ON TOAERS

The sanple | oop shall be |ocated at the | ocation on the
tower where the field in the tower would be at m ni nrum when the
tower is properly detuned. The hei ght above ground | evel of the
bottom of the | oop and bearing of the plane of the | oop,
referenced to true north, along with the physical height and
wi dth of the |oop and the distance of the grounded side of the

| oop fromthe tower shall be reported in the Sanpl e System

par agr aph of FCC Form 302- AM The bottom of the | oop (connector
end) shall be electrically bonded to the tower through a netal
or plating conpatible with a gal vani zed surface.

A suggested addition to Form 302-AMis attached for

consi derati on.

RECERTI FI CATI ON OF SAMPLE SYSTENMS

The AFCCE fully supports a requirenent for recertification

of sanpling systenms used in conjunction with arrays initially
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certified by nmethod of nonents nodeling at two year intervals.
The recertification nmeasurenents should be performed by a
conpet ent engi neer, using properly calibrated equipnent in
accordance with the proposed Rul e 73. 155

CONSTRUCTI ON NEAR AM DI RECTI ONAL ARRAYS, PART 17

The Coalition al so proposed a new rul e under Part 17 that
woul d harnoni ze the disparate treatnent afforded under Section
22.371, Section 27.63, and Section 73.1692 with respect to
di sturbances caused to AM stations as a consequence of
construction near or installation on an AM broadcast antenna
system or tower.

The AFCCE offers the attached information show ng the
effects on a typical four elenment directive array caused by
parasitic radiators |ocated in the major |obe of the array. The
relative effects of heights of 36°, 45°, 60° and 90° re-
radi ators are shown for spacings fromO0.25 to 10 wavel engt hs.
Al information was devel oped from NEC-4 nodel s. See Appendi x
"A", attached.

The AFCCE believes that this proposal will reduce confusion
anong affected FCC |icensees with respect to the proper
procedures for the protection of AM broadcast stations whose

antenna patterns can be adversely affected by the proximty of
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new towers or antenna. In addition, the proposed procedures
will substantially reduce the tinme required to determ ne the
i mpact on the affected AM station and the expense associ at ed
with that anal ysis.

CONCLUSI ONS

For the reasons set forth herein, The AFCCE respectfully
requests that the Conm ssion authorize the use of nonent nethod
conputer nodeling to verify the performance of AM directional
antennas and to evaluate the potential effects of nearby re-
radiators on AM patterns. W support adoption of the proposed

new and nodi fied rul es proposed by the Coalition.

Respectfully submitted,

Ross J. Heide, P.E.
President

July 23, 2007
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(-) SAMPLE SYSTEM DESCRIPTION

FACILITY ID: CALL: FREQ: LOCATION:

(A) SAMPLE TYPE:

O CURRENT TRANSFORMER MFR: ___ TYPE:____ SENSITIVITY: _____ V/A
O VOLTAGE SAMPLE MFR:__ TYPE:____ SENSITIVITY: ___ VIV
O SIDE MOUNTED LOOP MFR: ___ TYPE:____ LENGTH: _____ INCHES WIDTH:______ INCHES TWR OFFSET, INCHES:
ELEVATION, MTRS AGL:  TWR: ___ TWR2___ = TWR3___ TWR4&___ TWREE___ TWRE
BEARING (DEG TRUE): TWRt: _ TWR22___ TWAR__ TWR4__ TWRE___ TWRE
(B) TRANSMISSION LINES:

MONITOR JUMPER CABLE (IF USED):
MFR: TYPE: LENGTH: INCHES MON CONN; MFR: TYPE: LINE CONN; MFR: TYPE:

SAMPLE LINE, ACU TO MONITOR LOCATION:

MFR: TYPE: LENGTH: METERS
MON CONN; MFR: TYPE: ACU CONN; MFR: TYPE:
1/4 WAVE RES FREQ, kHz: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:

ACU JUMPER CABLE (IF USED):
MFR: TYPE: LENGTH: INCHES

MON CONN; MFR: TYPE: LINE CONN; MFR: TYPE:

SAMPLE LINE, TOWER RUN:

MFR: TYPE: LENGTH: METERS
ACU CONN; MFR: TYPE: LOOP CONN; MFR: TYPE:
1/4 WAVE RES FREQ, kHz: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:

(C) ISOLATION INDUCTOR (IF USED):

MFR: TYPE: INDUCTANCE: uHy TURNS: TOTAL: _____ TAPPED AT: [0 OPEN [ SHORTED
DIA: INCHES LENGTH: INCHES RESONATING CAPACITOR, (IF USED): VALUE: ___ pFd TYPE: VOLTAGE: kv
LINE MFR: TYPE: LENGTH: ___ INCHES

LINE CONN-1; MFR: TYPE: LINE CONN-2; MFR: TYPE:

1/4 WAVE RES FREQ, kHz: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:

(D) SYSTEM MEASUREMENTS, MONITOR CONNECTOR TO SAMPLE DEVICE
1/4 WAVE RES FREQ, kHz: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
ELECT LENGTH, DEGREES: TWR-t: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
DIFFERENTIAL DEGREES: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM O/C RESISTANCE
AT - 1/8 LAMDA, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM O/C REACTANCE
AT -1/8 LAMDA, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM O/C RESISTANCE
AT + 1/8 LAMDA, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM O/C REACTANC|
AT +1/8 LAMDA, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM
IMPEDANCE, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM RESISTANCE
AT CXR FREQ, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
MEASURED SYSTEM REACTANGCE
AT CXR FREQ, OHMS: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
(E) OBSERVED ANTENNA MONITOR PARAMETERS
RATIO: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
PHASE: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
SAMPLE DEVICE SERIAL NO: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:

F) MONITOR SYSTEM CALIBRATION, NON-DIRECTIONAL:

RATIO: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
PHASE: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:
NON-DIRECTIONAL TWR: TWR-1: TWR-2: TWR-3: TWR-4: TWR-5: TWR-6:

(G) ANTENNA MONITOR INFORMATION

MANUFACTURER: TYPE: SERIAL NO: ____ CAL DATE:

: 20070720, REV:
JSS: 20070720, REV: B FCC FORM 302-AM, SHT X OF Y




APPENDI X A

The Coalition proposes that new Rul es be included under
Part 17 with regard to disturbances caused to AM stations from
construction of nearby towers and support structures by other
Comm ssion |licensees. The proposed new Rules are intended to
replace the current Rules contained in Sections 22.371, Section
27.63 and Section 73.1692.

The new rul es proposed by the Coalition establish structure
hei ght threshol ds under which a proponent of a new tower woul d
have to take no action with respect to a nearby AM non-
directional or directional antenna system Further, the
proposed new Rul es nodify the area of potential inpact
surroundi ng an AM station by defining the distance fromthe
station in terns of wavel engths at the station’s carrier
frequency. These proposed Rul e changes are expected to
materially reduce the burden on other Conm ssion |icensees and
reduce the burden on Comm ssion staff while continuing to
provi de adequate protection to existing AMdirectional and non-
directional antenna |icensees.

The AFCCE has exam ned the new proposed hei ght threshold of
60 el ectrical degrees with respect to non-directional AM

stations and 45 electrical degrees wth respect to directiona
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AM st ations and believes that these height thresholds are
adequate to protect the vast mpgjority of AMstations. |In this
Appendi x, the AFCCE presents several exanples of nodeling
results (NEGC-4) that support the Coalition’s proposed hei ght
threshold criteria.

The polar plots of Figures 1 through 3 are exanples of the
predicted inpact on the far field pattern of a proposed nonopol e
| ocated in the main radiation | obe on a typical AMdirectiona
antenna pattern. 1In each case, a four-tower in-line pattern was
chosen. The standard pattern mninmumnull depth radiation for
the selected test pattern is approximtely 26 dB bel ow the nain
| obe radiation. Each of the polar plots represents an expanded
view of the resulting perturbed far field patterns show ng the
null and m nor | obe structure of the patterns.

The polar plots of Figure 1 show the predicted inpact of a
nmonopol e tower added to the four-tower array nodel, having a
hei ght of 60 electrical degrees, the height threshold sel ected
for the non-directional case. The predicted inpact on the
directional pattern is shown for nonopol e | ocations ranging from
0. 25 wavel engths to 2 wavel engths fromthe end tower of the
array. Based on this exanple, a 60 degree grounded nonopol e

| ocated in close proximty to a typical AMdirectional pattern
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could result in substantial distortion of the directional
pattern particularly in the null regions of the pattern.

The polar plots of Figure 2 were developed in a simlar
manner to those of Figure 1 with the exception that the nonopole
hei ght in each case is reduced to 45 electrical degrees, the
hei ght threshol d proposed by the Coalition with respect to
directional antenna arrays. |In this figure, the predicted
pattern distortion can be seen to be significantly |ess than
observed for the case of a 60 degree nonopol e height. Although
pattern distortion is predicted to be present, it is believed
that the magnitude of this distortion would result in no
mat eri al adverse inpact to the vast majority of directional
stati ons.

The polar plots of Figure 3 were devel oped in the sane
manner as those of Figures 1 and 2 with the exception that the
nmonopol e height in each case has been reduced to 36 electrica
degrees. For a 36 degree nonopol e height, the predicted pattern
distortion at all distances studied is discernable but not
considered to result in any material inpact. Based on the test
cases studied, it is concluded that the Coalition selected
hei ght threshold of 45 degrees would protect the vast majority

of AMdirectional stations while acconplishing the goal of
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reduci ng burden on Conm ssion staff and other FCC |icensees.

The Coalition proposes that should a proposed tower exceed
the height threshold criteria discussed above, further study or
potential mtigation would only be required by the proponent if
t he construction would be within 1 wavel ength of an AM non-
directional tower or no greater than the |esser of 10
wavel engths or 3.0 kilometers fromthe nearest el enent of a
directional antenna array.

To eval uate the distance threshold proposed for the non-

di rectional case, conputer nodeling was performed using the NEC
4 conputer code. The nodel consisted of a 90 degree omni -

di rectional antenna and a grounded 90 degree nonopol e separated
by one wavel ength. The 90 degree nonopole is near the worst
case scatterer for a grounded structure. The resulting pattern
distortion for this case is approximately 2 dB which corresponds
to the Coalition’s proposed | evel of distortion deenmed to have
no adverse inpact on an omi-directional pattern. Therefore, it
follows that if the proposed 2 dB criterion is adopted then the
one wavel ength distance criterion would be a consistent choice.

The polar plots of Figures 4 and 5 denonstrate the
predi cted i npact of a 90 degree grounded nonopol e on a typica

directional pattern for separation distances between the
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nmonopol e and the cl osest elenent of the array of 5 wavel engths
and 10 wavel engt hs, respectively. In each case the nonopole is
pl aced in the main | obe of the directional pattern to sinulate a
wor st case scenari o.

The polar plots of Figure 4 indicate that material adverse
i mpact may result fromconstruction of a 90 degree nonopole at a
separation distance of 5 wavelengths fromthe closest el enent of
an AM directional array.

The predicted pattern distortion for a 10 wavel ength
separation distance is shown in Figure 5. In this case, there
is asignificant reduction in the resulting predicted pattern
di storti on when conpared to the polar plot of Figure 4.

However, even in the case of a 10 wavel ength separati on

di stance, radiation levels are predicted to exceed the standard
pattern. It is believed that at this separation distance, path
attenuation (not considered in the nodel) will play a role in
mtigating, to a |large degree, the adverse inpact so that the
vast majority of AMdirectional stations would not be adversely
i npacted by construction of nonopol e antennas at distances
greater than 10 wavel engths fromthe nearest elenent of a

di rectional antenna array.
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July, 2007 AFCCE Comments in MM Docket No. 93-177 FIGURE 1

Four-Tower Directional Array with
60 Degree Grounded Monopole
Located in Main Pattern Lobe

= [ECC Standard Pattern

—NEC4 Pattern with 60°
Monopole at 0.25A

—NEC4 Pattern with 60°
Monopole at 0.50A

—NEC4 Pattern with 60°
Monopole at 1.00A

—=NEC4 Pattern with 60°
Monopole at 2.00A




July, 2007 AFCCE Comments in MM Docket No. 93-177 FIGURE 2

Four-Tower Directional Array with
45 Degree Grounded Monopole

'.”' 20 . Located in Main Pattern Lobe
""“‘;&\\ H ——FCC Standard Pattern
i"" “‘\ . \ NEC4 Pattern with 45°
|
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EC4 Pattern with
Monopole at 2.00A




AFCCE Comments in MM Docket No.93-1277 FIGURE 3
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July, 2007 AFCCE Comments in MM Docket No. 93-177 FIGURE 4




July, 2007

AFCCE Comments in MM Docket No. 93-177 FIGURE 5
0 Four-Tower Directional Array with
350 10 90 Degree Grounded Monopole
(> 20 Located in Main P

Ry caed i an Ptters Lobe
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V:’:‘““ A,‘ ,. ) ——FCC Standard Pattern

4100 ” - NEC4 Pattern with 90°
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