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NRSC-R52

FOREWORD

NRSC-R52, Report of the Field Test Task Group; Field Test Data Presentation Working Group B
“Testing” of the CEMA-DAR Subcommittee, documents the results of the digital radio field test program
conducted in the 1995-96 time frame by the Digital Audio Radio (DAR) Subcommittee of the Electronic
Industries Association (EIA) Consumer Electronics Manufacturers Association (CEMA, precursor to the
Consumer Electronics Association).

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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of the landmark numbers. On the top of each graph the velocity of the van has been
calculated in Kilometers Per Hour (kph) from the distance and elapsed time. It is plotted
along the distance (meters) horizontal axis with divisions marked and labeled at 10% of
the total landmark segment length. The velocity is calculated every 20 timecode records,

or approximately every second of time. Occasional velocity computation artifacts may be

seen where an upward or downward velocity spike is shown. This is due to occasional

timecode errors resuiting in an incorrect velocity computation.

Below this graph is the main data graph with two major components, the R.F. level
and the observer event marks. The vertical axis is plotted in relative dB from 0 to -100
at 10 dB per division with the same horizontal scale distance in meters. The R.F. level
is plotted by a small dot for each measured value. approximately every 1.17 cm or 85+
points in each meter. Each graph, which covers from several hundred meters to several
kilometers, contains thousands of points. Attached as Appendix G are several graphs
showing expanded views of several interesting segments of paths. In these, the structure
of the R.F. graphs and other information, for example the presence and severity of

multipath propagation, becomes clear.

The various systems under test used passive or active antennas with different loss
or gains, the test bed had different configurations and gain or loss for the different
systems and some R.F. values were measured differently. For example the S-Band
system used an active antenna with approximately 43 dB net gain, and a linear gain block
down converter with approximately 40 dB of gain. That system voltage was not
measured at S-Band R.F. but at the down converted |.F. frequency of 65 MHz. The I.F.
level was therefore, approximately 40 dB higher than the R.F. input because of the |.F.
converter gain. The |.F. conversion process in this system is linear, without any automatic
gain stages, so the IF. level is representative of the R.F. level. For this presentation all
R.F. values have been shifted by an appropriate "gain" adjustment in the graphing
software to place the average R.F. trace near the center to bottom third of the graph.
The "attenuation” added with the graphing software is: 40 dB for the L-Band system, 30
dB for the VHF system and 50 dB for the S-Band system. Hence, all R.F. levels are

relative, not absolute. Further analysis may be applied to equate the R.F. level to

standard reference levels, such as system noise floor or absolute power in watts.
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Attached in Appendix C is a block diagram and tabulation of the DAR test system power
calibration. From the Appendix C data and the "gain” adjustments listed above the R.F.
signal at various points in the testbed can be calculated.

The event marks from the two observers are also indicated on the graphs by the
heavy horizontal bands, or dots for short events, in the top two divisions of the graph.
The black band indicates the muted event and the gray band indicates the impaired
event. As long as an observer pressed an event button a mark was placed in each
succeeding record. The computer recorded and displayed event marks are not exélusive,
both biack and gray can be marked simultaneously and such marks, simultaneous or not,
are indicative of the technique used by the observers. It is anticipated that observers
using the "two thumb" method to press the two buttons might indicate a transition from
one event to the other by momentary simultaneous marks. Observers using a single
finger can only indicate one event at a time with a distinct gap between events. The first
observer is represented by the top black and gray band pair and observer two by the
lower pair. As stated earlier the events are marked only for the full data records so there
are usually several, and occasionally dozens of R.F. data poi'nts between each event

mark. This is illustrated more clearly in the expanded plots in Appendix G.

At the bottom of each graph is a listing of the event summaries. In this count of
events if either observer marked an event muted or impaired, it is counted as a muted or
impaired event for that record (a logical "OR" operation). The summary for the entire
route for all proponents is contained at the beginning of the route graphs on the landmark

and environment index pages and is counted in this same way.

OTHER MEASUREMENTS; VHF CO-CHANNEL INTERFERENCE

The exberimental VHF FM station KEIA, used for the AT&T IBAC system testing
was bracketed by two stations on frequencies two channels above and below its assigned
frequency. In addition, other FM stations in outlying areas were operating on Co-Channel
frequencies with KEIA. The potential for interference existed where ever the desired KEIA
signal was low and the interfering signal was unusually high, for example because of
anomalous propagation due to intervening terrain. To investigate the potential for this,
measurements were repeated along several of the test routes on the KEIA frequency, but
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with that transmitter silent, looking for potential Co-Channel interfering signals. The results

of those measurements are presented at Appendix H.

DATA PRESENTATION; GENERAL OBSERVATIONS

Two independent observers were monitoring the DAR audio and marking audio
events. A general review of the graph of events marked by the observers, showing the
general near simultaneous occurrence of events or lack of events, indicate the general

agreement of the two independent observers.

FURTHER POTENTIAL PROCESSING AND PRESENTATION

Several options exist for presentation of the DAR Field Test Data. The R.F. values
can be equated to a reference level, such as power at the input of the device under test,
voltage at the antenna element output terminals, as field strength or power density, etc.
The R.F. data points can be averaged over a sliding window to filter out short or longer
term variations such as those due to; modulation, multipath or short blockage fades. The
measured R.F. can be analyzed for indications of multipath propagation (a recurrent and
repetitive fading cycle) and a multipath "rating” can be applied to route sub segments.
The various measured and calculated parameters can be compared with each other; such
as comparing events to velocity or events to multipath presence and average longer term
R.F. level. For the shared VHF band system the background R.F. can be compared to
the device under test R.F. to investigate failures due to insufficient C/I ratio.

It is anticipated that all of the test data can be made available to interested parties
(in a form represented by the level of processing evident in this report) for their own

further analysis.

This data has been presented to the proponents for their review and will be
presented to the DAR committee for its deliberations. Further analysis as outlined above
can be conducted after committee review, if necessary, to clarify the data and provide a

proper interpretation of the resuits by that committee.

CONCLUSIONS
The DAR field testing program has been completed, to a large extent as described
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in the original test plan. The long path measurements, the eventual primary goal of the
project, has been totally completed. Minor data recording and recovery errors, affecting
a small percentage of the total data, have been and are being addressed as described
above. The indoor measurements were made but transmission and reception equipment
problems resulted in data of limited usefulness. That data will be examined as time
permits to attempt to extract useful information and to provide a future presentation. Time
did not permit any measurements or investigation of particular areas within the test city

by way of the anticipated short path or spot measurements.

The audio events marked on the various long path graphs, together with the R.F.
level, give a clear indication of system operation along a path and hence over an area of
similar propagation conditions. The presence or absence of audio events is a very good
indicator of the expected level of reliable performance of a system under the conditions
in which it was operated for this test. It may be possible for proponents to use this
information to diagnose causes of system failures or, with care, to extrapolate
performance of a system under other operating conditions, for example with different

transmitted power.

Respectfully submitted,

Robert D. Culver, P.E.,
EIA Field Test Design Engineer
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