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REPLY COMMENTS OF
RADIOHIO INCORPORATED

These reply comments are submitted on behalf of RadiOhio, Inc. to the comments filed in

MM Docket No. 93-177.  The comments for MM Docket No. 93-177 were initially filed in

response to the FCC Public Notice released May 23, 2007 with reference to proposed rules

permitting directional antenna performance verification.1

Various comments have been reviewed including those submitted by Mullaney

Engineering, Inc.

The AM Directional Performance Verification Coalition (“Coalition”) has offered further

guidance on the structure and form that must be undertaken in order to setup, readjust or

reconfirm a directional antenna pattern.

Basically, the Coalition has placed its faith that the modeling technique, if properly

applied, will result in an antenna directional pattern which will meet all the Commission’s Rules

regarding proper radiation pattern null and suppression requirements, and achieve appropriate

major lobe(s) and RMS values without separate off-site field measurements locations performed
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2In the Matter of Review of the Technical Assignment Criteria for the AM Broadcast
Service, MM Docket No. 87-267, Adopted: September 26, 1991, Released: October 25, 1991.

3See report entitled, “Medium Frequency Propagation Prediction Techniques and
Antenna Modeling for Intelligent Transporation Systems (ITS) Broadcast Applications” authored
by Nicholas DeMinco, NTIA Report 99-368

4In-Band On-Channel – MB Docket No. 99-325, entitled, “Digital Audio Broadcasting
Systems and Their Impact on the Terrestrial Radio Broadcast Service”

at the time the directional array adjustment is performed.  If true, this could yield the next step

whereby a new array could be premanufactured, shipped and erected at the transmitter site and

licensed without any intervening pattern verification.  Further, this technique would allow for

installation in a hostile environment which would induce serious reradiation and thereby thwart

the Commission’s stated goal set forth in MM Docket 87-2672.  Therefore, unbridled use of this

technique could adversely affect the overall interference by creating additional undocumented

interference situations which could harm distant station service area.

As indicated in RadiOhio’s comments, the vertical radiation pattern of antennas should

be examined.  RadiOhio has identified a possible source for such a software program3 which has

the ability to model the elevation pattern and incorporate it into a prediction methodology. 

While this model is not yet uniquely suited for immediate implementation, it nevertheless could

serve as a foundation to better predict protection to other significant allocation constraints and to

examine the influence of new modulation techniques used by IBOC.4  The model, once suited for

implementation, could help serve to meet the interference objectives outlined in MM Docket

87-267 adopted in September 26, 1991.

A brief overview is provided for industry and the Commission consideration as follows:
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Medium Frequency Propagation Techniques

The National Telecommunications and Information Administration (“NTIA”) published

report NTIA Report 99-368 entitled, “Medium Frequency Propagation Prediction Techniques

and Antenna Modeling for Intelligent Transportation System (ITS) Broadcast Applications” and

provides the equations used to develop a software evaluation ITS model authored by

Nicholos DeMinco dated August 1999.  From that a software program has been developed and

described in the “User Manual for Low and Medium Frequency Propagation Model” by

N DeMinco J Geikas dated July 1998.  

A brief description of the input is as follows:

1. Ground Wave Model
a. Smooth Earth – calculations for ground-wave field strengths assume

homogeneous earth
b. Mixed Path, Smooth Earth – calculations for ground-wave field strengths are

made in sections with different ground constants
c. Irregular Terrain, Mixed Path – uses elevation and ground constants at regular

intervals to calculate field strengths (takes time to run)
2. Skywave Model

a. FCC – Uses a curve of field strength versus distance (FCC,1982)
b. CCIR – Uses USSR Model with modifications (Haakinson, 1988)
c. WANG – model independent from frequency (Wang, 1985)

3. Frequency
a. 150kHz < f <1750kHz
b. System 1 requires a single frequency, but System 2 and 3 creates a range around

the input value
4. Propagation

a. For System 1, sky-wave predictions are made for both daytime and nighttime
b. For Systems 2 and 3, if daytime is chosen no sky-wave predictions will be made,

and if nighttime is chosen, only interfering transmitters that broadcast at night
will be considered

5.  Transmitter Site Parameters
a. input coordinates (NAD 83)

6. Receiver Site Parameters
a. For System 1, input coordinates (NAD 83)
b. For System 2, input coordinates and radius searched around for interfering

transmitters
c. For System 3, make a boundary rectangle using longitudinal or latitudinal lines,
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and the distance beyond this rectangle  to search for interfering transmitters
7. Required Reliability: 0 -100%

a. The noise power is adjusted by the reliability. A 90% reliability implies that the
computed signal to noise power ratio will be available for 90% of the time in a 1
hour/3 month season time block

8. Earth Radius Ratio: .5 – 3.0
a. The ratio of the effective earth radius to the actual earth radius is used in ground-

wave predictions. 
b. Using 1.33 gives a standard refractive atmosphere

9. Seasons
a. The season chosen effects the noise variables that are included in the calculations 
b. For system 1, multiple can be selected
c. For system 2, one must be selected
d. System 3 is independent of the season

10. Man-Made Noise
a. Select the type of environment of the receiver. The values give the median man-

made noise in 1 Hz bandwidth at 1 MHZ. the value is adjusted for the selected
frequency

b. System 3 does not require this input
11. Time of Day

a. This is the local time of day at the receiver, it affects the noise calculations. 
b. For system 1, multiple can be selected
c. For system 2, one must be selected
d. System 3 does not require this input

12. Ground Constants
a. If “Smooth Earth” was selected, a person may enter values manually or use the

default values which are extracted from the database
b. For manual input, enter a segment length, ground constant and dielectric constant

for each segment you desire along a path up to a maximum of 50 segments
13. Terrain

a. If “Irregular Terrain, Mixed Path” was selected, terrain data is necessary
b. They all use values extracted from the database, or input manually for System 1
c. For manual input, insert a terrain interval value (km) and then the elevation value

for each interval
14. Transmitter, Receiver Antenna

a. Vertical Monopole – the gain changed with elevation angle
i. Antenna feed point height above ground (m)
ii. Vertical monopole length (.01λ to.7λ)
iii. Antenna monopole efficiency (1.00 to 100%
iv. Ground Screen (yes or no)

1. Ground screen radius (.01λ to.6λ)
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2. number of radials (5 – 360)
b. Field Strength – this option allows the user to specify a fixed field strength at a

fixed distance from the transmitter whose transmitter power is at a fixed reference
level. The algorithm computes the equivalent antenna gain to be used in
calculations.

i. Antenna feed point height above ground (m)
ii. Antenna field strength (mV/m)
iii. Antenna reference power (kW)
iv. Antenna reference distance (km)

c. User Gain – this option allows the user to enter a fixed antenna gain relative to an
isotropic that is used for all azimuths and elevations.
         i. Antenna feed point height above ground (m)

         ii. Antenna power gain relative to isotropic radiator (dBi)

d. Ferrite Loop – this antenna is modeled to approximate the antenna found in MF
receivers. The antenna is not directional and is very lossy with gains of -40 to -80
dBi typically.

The second item of concern, as very aptly described in Mullaney Engineering, Inc.

comments, is the variable nature of each of the current array environment.  As cited by Mullaney

Engineering, Inc. on Page 4, provides the following observation and abstracted in part:

Artificial Adjustment of Radiator Height and Width

‘The Coalition proposes to allow artificially adjusting the height and width

(radius) of the antenna radiator as part of the modeling process.  It is assumed that

these adjustments are being permitted to allow the model to match the measured

impedance values as part of the model validation process.  This seems to negate

the claim that method of moments can accurately model AM broadcast direction

antennas.” 

RadiOhio agrees with that observation and desires to offer impedance measurements

taken over the years for both non-directional and directional situations.  This information was
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5Donald G. Everist was an industrial delegate to this Panel of Experts Meeting

compiled from the Commission’s records maintained by a former FCC employee, Mr. John

Sadler.  The data were compiled by the firm of Cohen, Dippell and Everist, P.C. at the request of

Commission staff which was engaged in bilateral and multi-lateral discussions and specifically

addressed in the Study Groups JIWP 10-3-8, Study Period: 1986-1990, Recommendation 6 of

the Report to the Second Session of the MFBC conference looking toward the Panel of Experts

Meeting5 in Geneva.

As the attached information reflects there is a wide variation in impedance measurements

both resistance and reactance.  It is expected that these data cover a wide variety of tower

structures and configurations.

RadiOhio believes that this data supports Mullaney Engineering, Inc. Comments.

Summary

RadiOhio submits that the Commission should revisit its AM technical evaluation criteria

and standards and adopt revised rules governing the assignment of AM radio stations.  Further,

RadiOhio submits that the Commission should not adopt or permit unrestricted use of the current

proposed method of moments modeling offered by the Coalition without adequate off-site

measurement data that is a part of the license.  

RadiOhio submits, to do otherwise, the prospect of unregulated interference situations

will arise which will require the Commission to expend additional Commission valuable

resources.



Reply Comments
RadiOhio Incorporated Page 7

Respectfully submitted,

Donald G. Everist
District of Columbia
Professional Engineer
Registration No. 5714

September 7, 2007
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