Broadband over Power Line:

 A Potential Source of Radio Interference

On April 22, 2003 the Federal Communications Commission published a Notice of Inquiry (NOI) asking how it should regulate the delivery of broadband signals using electrical wiring to conduct high-speed digital signals to homes and businesses, and how to remove regulatory hurdles to its deployment. The FCC calls this “Broadband over Power Line” (BPL)
. BPL would compete with other Internet access technologies such as fiber, cable, DSL and satellite. BPL systems are designed to deliver Internet services to homes using medium voltage power lines as the distribution medium and generally use the frequency range between 1.7 and 80 MHz. Because power lines are not designed so as to prevent radiation of RF energy, BPL represents a significant potential interference source for all radio services using this frequency range, including the Amateur Radio Service.

Overhead electrical power lines and residential wiring act as antennas that unintentionally radiate the broadband signals at radio frequencies. At existing FCC Part 15 rules limits, BPL signals radiated from these power lines have a potential for interference to nearby licensed radio communications receivers. 

The NOI asked 34 questions relating to how to introduce BPL service. There were more than 5100 comments filed in this proceeding, most of which were from radio amateurs and others opposing BPL because of its potential interference to radio services. BPL proponents disputed the claims of interference to licensed services, few of which provided calculations or measurements of BPL radiation levels.

Nevertheless, on February 12, 2004 the Federal Communications Commission adopted a Notice of Proposed Rule Making (NPRM) with new requirements and measurement guidelines for BPL systems. The NPRM was released on February 23.

The ARRL laboratory has made observations of BPL radiation at a number of trial areas. The lab’s findings of interference and related information are available on the Web at www.arrl.org/bpl. There have been other observations of radio-frequency interference at BPL test sites in the US and are a matter of public record in Docket 03-104.

In late 2003, the National Telecommunications and Information Administration (NTIA) performed measurements of BPL radiation at a number of test sites. ARRL has commissioned independent measurements of BPL field strength s based on objective, international standards. The results of both of these studies are to be published in early 2004. NTIA represents the interests of all federal government agencies, has expressed concern about potential interference to federal radio systems, but has not made a comprehensive filing to date. 

The following points should be kept in mind when evaluating the relative benefits and drawbacks of BPL:

· Amateur Radio is a licensed radio service and a valuable volunteer resource that must be protected.

· Most of the proposed BPL systems would use frequencies in the 1.7-80 MHz band, that is, frequencies heavily used by amateur and other radio services, day and night.

· Power lines act as efficient antennas. As such, BPL systems will radiate substantial signals throughout entire neighborhoods and along roadsides. 

· Amateur and short wave broadcast receivers are most vulnerable to interference from BPL signals because they are close to the residential power lines. 

· Depending on their distance from a BPL system, some public safety and federal government radio systems could receive harmful interference.

· The present FCC Part 15 limits already permit radiated signals from power lines at levels which will result in extensive incidents of harmful interference.

· In the Notice, the Commission has promised to protect licensed users of the spectrum against interference from BPL but to date has acted as cheerleader for this technology.

·  BPL systems are also highly susceptible to signal overload from transmitters such as those radio amateurs are licensed to use. 

· There are two major categories of BPL: 

· Access BPL uses electrical distribution lines, overhead or underground, to provide Internet access to homes and businesses. Overhead wiring radiates substantially more than buried wires but inevitably house wiring also radiates.

· In-building BPL systems are designed to use the electrical wiring within a building to network computers, using that building's electrical wiring. The house wiring radiates.

· Present FCC rules say that carrier-current systems need to meet the general radiated emission limits for unlicensed intentional emitters.  At high frequencies (3-30 MHz) FCC rules permit a radiated field strength of 30 microvolts/meter measured at 30 meters from the source.  At VHF (30-300 MHz), they are permitted radiated emissions of 100 microvolts/meter measured at 3 meters distant from the source.  

· The FCC limits are substantially higher than those of regulations elsewhere, such as in Europe. However, Part 15 rules require that the operator of an unlicensed emitter not cause harmful interference to licensed radio services. The absolute emission limits and the non-interference rule work together to allow most unlicensed devices to operate in the U.S. without widespread interference. 

· Part 15 rules are a gamble. Maybe receivers won’t be close to the source of a low-power radiator. Maybe they won’t be turned on. Maybe they can withstand some interference or change frequency. However, BPL is distributed over distance, frequency and is on 24/7 with keep-alive signals even if no Internet access is required.

· If there is interference to an amateur radio receiver from BPL, the only real solution would be to turn off the BPL system in entire neighborhoods. That is unlikely to occur in view of past FCC responses to interference complaints concerning Part 15 devices. It also pits the individual amateur against the power company and irate neighbors unable to access the Internet. There is no BPL signal level that would permit BPL to function properly without interfering with radio services.

· Radio amateurs are not opposed to broadband services, but there are solutions that do not pollute the radio spectrum as BPL does. These include fiber-to-the-home, cable, DSL and systems such as one by Corridor Systems of Santa Rosa, California. The Corridor system uses power lines to carry a microwave signal that does not interfere with radio services below 80 MHz.

_____

� Although the FCC refers to this technology as BPL, it is also known as Power Line Communications (PLC) and Power Line Telecommunications (PLT).
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