Training Topic #15 – Emission designations, frequency tolerances and input power rules

Lesson Intent.  The intent of this lesson is to discuss the assignment authority for MARS frequencies, review emission designators, frequency tolerance requirements and input power limitations.

References: Army MARS Network Plan.  Army MARS Basic Training Course.  FCC Part 97 Subpart D, Technical Standards.  Allied Communications Publication 131(E) Communications Instructions Operating Signals, Chapter 6, Designation of Emissions.  National Telecommunications and Information Administration (NTIA) "Redbook" Chapters 5, 7 and Annex M.

Introduction - Many MARS operators believe that the frequencies we are allocated and authorized to use come from the FCC.  This is not the case as the assignment of frequencies to radio stations belonging to, and operated by, the United States Government are made by the National Telecommunications and Information Administration, or "NTIA".  The NTIA allocates frequency spectrum for use by DoD which is then further divided by service and finally within each service.  MARS frequency authorizations are assigned to us by the Department of the Army for use in support of the MARS mission.

· As we have discussed previously, unlike the amateur service MARS frequency assignments are issued as discrete frequencies.  On HF each discrete channel has an associated 3kHz window that is centered on the frequency assignment and is known as the "center of intelligence".

· As you know, these HF 3kHz bandwidth assignments are designed to contain the RF energy transmitted, regardless of mode of operation, radiotelephone or digital.  Theoretically it doesn't matter where in the 3kHz window you operate as long as the transmitted energy is contained within that window.

· Upper and lower sideband assignments are made by State Directors and take into account operator equipment and local interference conditions.

· Why is this important?  Because transmissions outside these coordinated assignments could interfere with other MARS, government agency, or other nations radio operations.  So it's important that we know both the emission designation system and technical characteristics of those modes of operation to ensure we maintain the integrity of the system.

· The signals produced by your transmitter are called emissions and must meet certain technical standards established by the NTIA.  These standards are derived from regulations of the International Telecommunication Union, the "ITU".

· The NTIA rules specify limits on transmitted power and the strength of spurious signals, or unwanted emissions from our equipment.  These rules are either identical to or very similar to those established by the FCC in certifying the equipment we use in the amateur service.

· It's also interesting to note that the rules also specify minimum technical standards for receivers used in government service.

· The primary reason for such regulations is to ensure that your MARS station doesn't interfere with any other agency's radio operations. 

Terms 

· Authorized bandwidth is defined as the necessary bandwidth required for the transmission and reception of intelligence and does not include allowance for transmitter drift.

· Transmitter frequency tolerance is the maximum permissible departure from the assigned frequency by the center frequency of the frequency band occupied by an emission.

· Frequency tolerances are based on the frequency band you are operating on.  For example, in the frequency band 4 to 29.7MHz that encompasses the majority of our assigned frequencies, the SSB frequency tolerance for fixed stations is a VERY SMALL 20Hz.

· As you may know, the MARS services have been granted an exception to this tolerance requirement, however, only for operation on frequencies assigned to MARS.  Those stations operating with other government agencies on their frequencies, SHARES for example, must meet that requirement.  Amateur radio transmitters, certified under FCC regulations, may or may not meet this requirement and those that do not are not permitted to operate on those other agency frequencies.

Signal Purity 

· Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products.

· If a spurious emission from your station does cause such interference, you must take steps to eliminate the interference, in accordance with good engineering practice.

· No MARS station transmission will occupy more bandwidth than necessary for the information rate and emission type being transmitted.

· Emissions resulting from modulation on HF frequencies must be confined to the 3kHz bandwidth allocated to our discrete frequency assignments.

· Emissions must not cause splatter or interference to operations on adjacent frequencies.

Emission Designators 

· The ITU has developed a special system of identifiers to specify the types of emissions permitted for use by amateurs and other users of the radio spectrum.

· This system designates emissions according to their necessary bandwidth and their classification.

· While a complete emission designator might include up to five characters, generally only three of them are used.

· The designators begin with a letter that tells what type of modulation is being used.

· The second character is a number that describes the signal used to modulate the carrier.

· The third character specifies the type of information being transmitted.

· The emission types we're most interested here in MARS are:

--J3E - Amplitude-modulated, single-sideband, suppressed-carrier telephony
--F3E - Frequency-modulated telephony
--F1B - Telegraphy using frequency-shift keying without a modulating audio tone (FSK RTTY)
--F2B - Telegraphy produced by modulating an FM transmitter with audio tones (AFSK RTTY)
--F1D - FM data transmission, such as packet radio

Transmitter Input Power Rules 

· Since many MARS frequency assignments are near the frequencies of other agencies and services, caution must be used by all MARS stations to ensure compliance with time and frequency assignments, authorized emissions and transmitter power limitations, and to maintain accuracy of frequency within equipment design limits and prescribed tolerances.

· For HF transmissions, the following average power limitations are recommended by the Army Frequency Management Office:

-- 2-10MHz - 100 watts
-- 10-15MHz – 500 watts
-- 15-30MHz – 1000 watts

Exceptions are considered on a case-by-case basis; for example Gateway stations have higher power limitations.  No other station operations should exceed 1 kilowatt, with bandwidth limited to 3KHz.

· For VHF and UHF operations, narrowband operations are defined as bandwidth limited to 11KHz-16KHz (depending on specific frequency range).  Wideband operations are currently still authorized, but Army MARS may be required to comply with narrowband operations in the future.

· For VHF/UHF transmissions, the following average power limitations are recommended by the Army Frequency Management Office are:

-- 100 watts for repeaters and base stations
-- 75 watts for fixed stations
-- 50 watts for mobile stations

· There are additional limitations placed on stations operating within 90 miles of the Canadian or Mexican borders, or in the "National Radio Quiet Zone" (NRQZ) in West Virginia and Virginia to preclude interfering with National Radio Astronomy Observatory operations.

· The bottom line is that just as in the amateur service output power should always be limited to the minimum required to maintain reliable communications.

Conclusion - As you can see the bottom line is that it's very important that we follow the rules regarding our transmitted signals.  These rules are designed to ensure that we are capable of accomplishing our own MARS mission AND guaranteeing that we do not interfere with other services executing their missions at the same time.

Questions for discussion:
Questions that came up during discussion:
The way ahead: Next time we'll review our state's net plan in detail.
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