Unusual Signals Found in the FM Broadcast Band
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The southern California frequency and spectral monitoring laboratory of 

Communications General Corporation ("CGC") has been identifying unusual signals in the radio and television broadcast bands for over 40 years.  Such was the case in the spectrogram above that documents two pairs of unmodulated ("dead") carriers, one pair on each side of an analog FM broadcast station identified as "Analog Station A."  The lower two carriers were on top of a first adjacent analog FM station ("Analog Station B") raising interference concerns.  It seemed like the two pairs of unmodulated carriers were being produced by a malfunctioning HD RadioTM exciter at Station A.

Under normal conditions, HD RadioTM uses a large number of OFDM carriers to spread its IBAC power out over two chunks of spectrum, one above and one below the analog host.  However, in the present situation, all of the HD power was 

concentrated into the four unmodulated carriers shown.  The station owning the HD equipment performed an off/on HD transmitter test that confirmed that their gear was responsible for the unusual signals.  Then they voluntarily shut their HD system down.

After circulating the above spectrogram for comment, the transmitter manufacturer advised CGC that their exciter is designed to broadcast the unmodulated carriers shown when the normal HD RadioTM E2X program data transport stream is lost.  This is done to keep the digital transmitter from broadcasting wideband noise in some situations, and to protect the transmitter from potential overload when the HD signal returns.  

When the E2X data is missing, early versions of the OFDM modulator could output significant wideband noise, so the transmitter manufacturer substituted the two pairs of carriers shown instead of the noise.  This provided the digital transmitter with the equivalent level of RF drive as the normal OFDM carriers.  More recent Exgine code loads mute the OFDM carriers when the E2X transport stream connection is lost.  This, however, could be problematic when the station is operating with separate transmitters for analog FM and digital OFDM signals.  Without the standard OFDM carriers or the substitute carriers, the automatic power control on the digital transmitter could go to a high gain condition causing an overload when the normal OFDM carriers reappear after the E2X link is re-established.  The HD exciter in question was designed to work with a wide variety of digital transmitter brands, so a full control interface including transmitter muting with loss of OFDM carriers was not always implemented.

It was pointed out by CGC that the use of 4 discrete unmodulated carriers could cause a more audible type of interference to first adjacent channel analog stations than the “noise like” OFDM spectrum of normal HD RadioTM.  The manufacturer agreed and will modify the next software release for this exciter so that a non-decodable OFDM HD RadioTM type of signal will be broadcast during typical HD failure modes instead of only the four discrete carriers shown above.

Just as with the discrete carriers, the effect of the non-decodable OFDM carriers will be to cause the digital radio receivers to blend back to the host analog FM signal until the normal HD RadioTM signal returns to the air. The digital transmitter will still be protected from overload.

