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ABSTRACT

The first recorded incidents of man-made noise causing harmful interference occurred when the ignition noise from motor cars “fritted the coherers” of G. Marconi and other early radio pioneers in the first part of the last century. Ignition noise has remained the primary source of ambient background radio noise external to buildings at about 50 MHz and higher frequencies. Noise from power transmission lines and from distribution lines and the equipments attached to them tends to predominate from about 15 MHz down to LF. This paper will consider the progress of our knowledge of man-made noise gained over the last 100 years, and discuss needs for measuring and modeling radio noise as we enter the new millennium.

The IEEE/EIA JTAC (IEEE, 1968) produced a model of Fam [the median effective antenna noise figure Fa, in dB(kTob)] vs frequency for urban, suburban and rural environmental categories for frequencies from 10 kHz to 10 GHz. There was a disturbing offset at 10-20 MHz due in part to the different bandwidths and detectors used at the lower and higher frequencies. This was resolved by taking data with the same equipment for the band 250 kHz to 250 MHz.  Spaulding and Disney (1971) converted those data into models of Fam for business, residential, and rural areas that became CCIR Report 258 (now ITU-R Report 258-5, 1990). Spaulding and Hagn (1978) modeled the worldwide minimum Fa levels vs frequency from 0.1 Hz to 1 THz (CCIR Report 660).  All of these models were empirical models, and they will only remain valid so long as the assumptions on the noise sources remain valid. These assumptions may no longer be valid for VHF and UHF noise (Achatz, et al., 2000) since manufacturers may have reduced ignition noise to enable proper operation of on-board electronics.  We don’t know the ambient background noise levels very well or whether the levels are increasing, decreasing or staying about the same as they were 30 years ago. Even if these models were perfectly valid, they don’t cover the frequency bands of most current interest for new services (e.g., 400 MHz-60 GHz). Above about 300 MHz, the impulse strength, in dB(uV/MHz), the amplitude probability distribution (APD), and the time-domain statistics are more appropriate. These have been measured for selected environments (e.g., hospitals, office buildings, etc.), but no standardized model has so far evolved.  Middleton (1979) has modeled both narrowband noise (Class A) and wideband noise (Class B) and the combination (Class C), but the model input parameters have only been determined for example cases to validate the methodology.  Channel occupancy and frequency band congestion are increasingly needed for both “noise” and performance modeling and for spectrum management. Spaulding and Hagn (1977) defined channel occupancy as a random variable, and this definition has been accepted by the ITU. We have no accepted models of channel occupancy and the only models available for band congestion are for HF in Western Europe (Gott, et al., 1999). 

As we enter the new millennium, new noise sources are being developed (e.g., ultrawideband devices), and other electronic devices continue to proliferate as fast as the technology and the regulatory process will allow. Many of these other individual sources of “noise” may meet the current Federal Communications Commission (FCC) rules, but in great numbers they may negatively impact the overall electromagnetic noise environment. Therefore, it is now time to readdress defining the requirements for radio noise measurements of both individual devices and of various environments of interest (including inside buildings), develop models and simulations for both sources and environments and for performance models for the systems of the new millennium, and to reassess current FCC limits for devices. The FCC’s Technical Advisory Committee (TAC) has taken up this challenge (see http://www.jacksons.net/TAC).

