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NRSC-R50

FOREWORD

NRSC-R50, Digital Audio Radio — IBOC Laboratory Tests — Transmission Quality Failure Characterization
and Analog Compatibility of IBOC Systems, presents the results of digital radio system tests conducted
jointly by the Electronics Industries Association (EIA, precursor to CEA) Subcommittee on Digital Audio
Radio (DAR) and the NRSC Digital Audio Broadcasting (DAB) Subcommittee (now the DRB
Subcommittee).

Seven different digital radio systems were involved in the joint EIA/NRSC test program—three FM in-
band/on-channel (IBOC) systems, one FM in-band/adjacent channel (IBAC) system, one AM IBOC
system, the Eureka-147 DAB system (operating at L-band), and a satellite system (operating at S-band).
The FM and AM band systems were the only ones considered by the NRSC and consequently the L-band
and S-band test results are not included in NRSC-R50. The NRSC chairman at the time of the
submission of NRSC-R-50 was Charles Morgan.

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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NOTE:

The attached report was prepared for the National Radio Systems Committee, DAB
Subcommittee and contains only in-band/on-channel (IBOC) related test results.

This report of laboratory test data will be supplemented at a later date with further
information on the AM IBOC system (digital and compatibility results). Further, field
testing of systems is expected to conclude by the end of 1995, to be documented in a
subsequent report of results. Taken together, these reports will provide a comprehensive
basis to evaluate overall system performance.
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A-SERIES TESTS - ‘ SECTION 6

6.6

6.7

6.8

6.9

6.5.1 Test Limitations

The Belar Stereo monitor was used for these proofs. This demodulator is wide band and
does not filter out any effects of the digital signals. This test was therefore conducted with
the digital portion of the IBOC composite wave form turned off, if it is possible to turn the

digital off externally to the proponent system. This was done to gauge the performance and

3 i 1o d L

ensure proper operation of the FM analog channel,

6.5.2 Summary of IBOC System Data
Appendix Q contains the Audio Precision Plots of the Analog Channel Proofs.

Reference Transmitter Proof

During the Analog Compatibility Phase lof testing, the Rcfcr,éncei Transmitter performance was
gauged, similar to the IBOC Host Analog-Channels. Appendix Q contains the Audio Precision
Plots of the Reference Transmitter proofs.

AM and FM Modulation Monitors

It was necessary to determine proper operation of the modulation monitors. The following sections
detail calibration of the monitors: '

6.71 AM B o

The AM modulation monitor has a built in calibration tone. Pernodically throughout the
testing process, the tone was turned on, and the modulation observed to be 100 %.

6.7.2 FM

The Bessel Null Procedure was used to verify proper operation of the FM modulation

mionitor. The procedure and results of the procedure are contained in Appendix N (see

Appendix N). -
Proponent Self Test

Two systems in the laboratory have the aBility to monitor thelr operational status. These systems -
are the AT&T IBAC and the USA Digital Radio AM systems.

6.8.1 Descriptions

The self test é.lgorithms were executed with few requirements from the lab staff. Patching
and switching test signals and attenuation when prompted by the self test computer was the
extent of the staff involvement during the self tests.

Test Bed Calibration

The calibration of various portions of the test bed can be found in Section 4 of this report (see
Section 4).
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SECTION 7. =~ - -  IMPAIRMENT

7 DIGITAL TESTS DATA

7.1 Eureka-147 224 Kbls :
The digital results are found in Appendix AA.

7.2 Eureka - 147 192 Kb/s
The digital results are found in Agpend:ii;AB.

73  AT&T IBAC o
The digital results are found in Appendix AC.

74  AT&T / Amati IBOC Lower Side Band
The digital results are found in Agpendix AD.

75  AT&T/ Amati IBOC Dual Side Band o
The digital results are found in Appendix AE.

7.6 JPL / VOA Direct Broadcast Satellite
The digital results are found in Appendix AF.

7.7 USA Digital Radio IBOC FM 2
The digital résults are found in Appendix AG.

7.8 USA Digital Radio IBOC FM 1
The digital results are found in Appendix AH.

7.9 USA Digital Radio IBOC AM
The digital results are found in Appendix Al

710 AT&T / Amati IBOC Dual Side Band Revision B
The digital results are found in Appendix AK.

7.11  USA Digital Radio IBOC FM 1 Revision B
The digital results are found in Appendix AL.
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IN BAND. COMPATIBILITY SECTION 8

8.1

8.2

83

84

ANALOG IN-BAND COMPATIBILITY DATA

The results of Analog In-Band Compatibility are found in the following Appendices. These include
results of test series F and G which detail DAR to Analog Interference and H and 1 which detail
Analog to DAR Interference. :

Tests F-1, F-4 and G-1 (Co-Channel)
These compatibility results are found in Appendix AM.
Tests F-2, F-5 and G-2 (First Adjacent)

These compatibility results are found in Appendix AN.

Tests F-3, F-6 and G-3 (Second Adjacent)
These compatibility results are found in Appendix AQ.

Tests H and I
These compatibility results are found in Appendix AP.
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SECTION 9 IBOC COMPATIBILITY

9 IBOC COMPATIBILITY DATA

The following Appendices contain the collected data for the Land M series of tests. These tests
investigated the effect of the digital portion of the IBOC wave form to the host analog channel (L)
and the effect of the host analog channel to the digital portion of the IBOC signal (M).

9.1 Test L
The collected data is found in Appendix AQ.

9.2 Test M
The collected data is found in Appendix AR.
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