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H&E Noise Study

iBiquity requested that Hammett & Edison take an independent approach in the
preparation of its study model, but in a way that would be comparable to the MLJ data
presentation. There were four major differences in methodology employed by Hammett
& Edison in conducting the study project, the results of which are presented in this report.
First, a “channel mask” model was employed to evaluate the anticipated characteristics of
actual co- and adjacent-channel stations within a selected 200 kHz study bandwidth
operation. Second, all calculated data points in station coverage areas were used in
median calculations. Third, a calculated theoretical minimum (kTB) noise floor, that
being about -9 dBu for a 200 kHz-wide channel was assumed in the calculations. Finally,
vertical polarization was selected in the Longley-Rice propagation calculations, since that
mode is predominant in mobile FM reception, although actual differences for the
polarization employed were found to be slight.

To study “real world” channel characteristics, a series of statistical occupied spectrum
analog masks were developed as shown in Figures 1A, and 1 B.

Figure 1A Figure 1B
The analog masks were developed using measurements and statistical analysis of 7 strong
local FM signals in the San Francisco radio market. The signals included two non
commercial public stations, one classical-format station, and four popular
music/oldies/rock-format stations. Each station was observed on an RF spectrum analyzer
using 3 kHz resolution bandwidth in swept mode, with one sweep per second over a 500
kHz total bandwidth, centered on the observed station carrier frequency. Each station was
observed for five minutes, yielding approximately 300 trace sweeps per station.

The H & E study retained use of the Longley-Rice model and the MLJ method for
determining the study grid point locations, as well as the specific channels studied.
Reserved band Channels 203, 214, 216, and 218 were included, as well as former Class A
Channels 232, 280, 285, and 288, along with former Class B/C Channels 222, 229, 239,
241, 253, 260, 264, 273, 281, 294, 297, and 300. The results data, described below, was
provided in an expanded but similar and comparable format to the MLJ report.
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In initial operation of the noise floor calculation program, the mask data was read from
external files, allowing a single run to consider both masks. When the program read in a
mask, it interpolated three sets of scalar power multipliers for the co-, upper-, and lower-
adjacent-channel cases. Each set has an interpolated value at 10 kHz frequency
increments, over which power will be summed across the main channel band.

The main study procedure was as follows: Given an FM channel, the program searches
the FCC FM database for co- and adjacent-channel stations. All stations are included,
regardless of distance, along with translators and Canadian and Mexican stations; FM
boosters and low power FM stations are ignored. During the search, license records are
preferred, but construction permit (CP) records are used for facilities that do not have a
license. If azimuth pattern data does not exist in the database for a directional facility, a
nondirectional pattern was assumed. Transmitting antenna elevation patterns are not
applied; the antenna gain at horizontal was always used. Since Canadian and Mexican
records in the FCC database normally do not have an indication of status (licensed,

CP, application, etc.), all are assumed to be notified and licensed facilities if the technical
parameters appear valid.

The stu%y, for each station in the 10 studied channels began by predicting the coverage
contour—using FCC F(50,50) curves, defining the study area. A grid of points across the
study area was created using a latitude and longitude increment of 120 arc-seconds. In
the next step each co-channel station in the continental United States was considered as
potential contributors to the composite interference. However stations not meeting a level
representing 5% of the field of the highest interferer were excluded

The contribution of an undesired source was determined at each point in the grid, at every
10 kHz increment in the studied channel bandwidth. First, the receiver terminal power
was determined at a point using the Longley-Rice propagation model. Then the power
contribution was summed across the bandwidth of the channel, using the mask data. The
power sum accumulators at each point are initialized to a power level computed for
“kTB” background noise. Once all undesired sources were accumulated using the study
masks, the peak and average result were computed for each point and each mask, and
these values are converted back to an equivalent “noise-like” field strength in dBu.
Overall statistics for the grid are determined for use in a summary table written to a text
output file. The histogram data used to compute the statistical numbers in the final output
table was written to a spreadsheet file. The study then proceeds to the next co-channel
station in the list.

The study results are presented in Figures 2 A & 2B for one sample single-channel run,
Channel 273 (102.5 MHz), and in Figures 3A & 3B, combined for all 20 channels
studied. An examination of analog mask graphs for the combined 20 channels shows
that the noise levels center about 15 dBu for the 10% case and similarly for the 50% case.

' The coverage contour is 54 dBu for Class B stations, and 57 dBu for Class B1 stations.
All other stations have a 60 dBu coverage contour.

NRSC Noise Report © 2001 iBiquity Digital Corporation Page 5 of 11





