Annex B

Background of Present Mode Designations
B.1
WARC-79 Adoption of New Emission Designators

Prior to the 1979 World Administrative Radio Conference (WARC-79), the International Radio Consultative Committee (CCIR) recognized that the then familiar, emission designators were obsolete. Examples of the old emission designators were:  

A1 for on-off keyed CW, 

A3 for double-sideband amplitude modulated (AM) telephony

A3J for single-sideband AM telephony

CCIR proposed a more descriptive and complex system of emission designators to take into account the many new systems in use then and in the future. The 1979 World Administrative Radio Conference (WARC-79) incorporated a new set of emission designators into the international Radio Regulations.
The Radio Regulations being treaty text, the United States was obliged to implement them in domestic regulations. The Third Report and Order under General Docket No. 80-739, released November 1984, implemented the new designators into Part 2 of the FCC Rules.
 Service rules for the Amateur Radio Service were implemented in FCC 84-510. In April 1985, the FCC changed the format of frequency and emission tables in Part 97 of its Rules.
 This was a complex list of amateur frequency bands versus new emission designators. Unfortunately, it was incomplete and contained errors in implementation. Subsequently, individual amateurs asked the then-Private Radio Bureau (PRB) for interpretations and petitioned the FCC to add emission designators thought to have been missed from the list. 
The Federal Communications Commission (FCC) incorporated the new emission designators in Part 2 of their regulations. The new emission designators became effective for Part 97 of the rules January 1, 1985. However, this was only a token implementation in the Amateur 

Radio Service rules. The earlier Part 97 rules designated only 14 types of emission and there was some reluctance to incorporate all 1296 of the possible combinations into the rules. So, the FCC did a one-for-one substituting of new for old designators, which met the treaty requirement for implementing post-WARC-97 Radio Regulations but was only an interim action. 

B.2
Working Paper on Designation of Emissions in the Amateur Service

There were several meetings between ARRL representatives and John Johnston of the FCC Private Radio Bureau and exchanges of drafts to simplify the designation of emissions in Part 97 without resolution. In April 1987, the matter came to a head in a conversation with Johnston at Dayton.
  Then-Publications Manager Paul Rinaldo completed the above-captioned paper, during August 1987, in response to a request from John Johnston, who was in the FCC Private Radio Bureau responsible for Part 97 rules. 

The philosophy used in developing the emission designator system was to satisfy the FCC’s need to implement the WARC-97 treaty in all radio services yet introduce as little change as possible in what emissions amateurs are permitted. The basic idea was that there were traditional “CW” and “phone” bands and these terms should be preserved while mapping them to the new ITU emission designations. 

The key recommendation in the paper was to specify emissions by key words and abbreviations, namely “CW,” “data,” “image,” “phone,” “pulse,” “RTTY,” “SS,” and “test.” Each of these words and abbreviations was defined as encompassing a group of the new ITU emission designators. Annex A is a copy of the paper.

Alternatives were also considered. One was complete deregulation of amateur emissions proposed in PR Docket 20777, which proposed regulation by bandwidth, not by emission designators. Phil Karn, KA9Q, was a proponent of regulation by bandwidth. The basic idea was simply to segment the bands by bandwidth; e.g., the lower part of a band could have a bandwidth limitation of (say) 500 or 1000 Hz for CW and digital data/RTTY modes and (say) 3 kHz for Phone. Under the approach as proposed in PR Docket 20777, the narrower-bandwidth modes would be permitted to operate in subbands where wider bandwidths were allowed, but not vice versa. A fear was that RTTY stations could operate in the “phone” bands. The overwhelming majority of amateurs commenting on Docket 20777 wanted a certain amount of regulation by emissions in order to separate incompatible modes.

The segmentation by bandwidth approach presented its own problems and was not adopted at the time. Meanwhile, the “bandwidth approach” has regained favor but the problems remain to be addressed. An article by Peter Martinez, G3PLX, was particularly thoughtful.

B.3
FCC Part 97 Rewrite, PR Docket 88-139

On March 24, 1988, the FCC adopted PR Docket 88-139, a proceeding intended to modernize the rules governing the Amateur Radio Service in the United States. This was the most extensive reorganization of amateur rules since 1951. It was reviewed in detail by an ARRL committee, which met in August and September 1988.

This “rule rewrite,” as it came to be called, incorporated the concept of using words and abbreviations to designate a group of emissions, such as the variations of “phone.”

B.4
In Search of a Catalyst

Amateur digital data communications may have been held back to some extent by the current bandwidth and symbol-rate limits. This could be a good time to permit higher data rates at about the same time as digital voice is beginning to see some use in the Amateur Radio Service.

The existing system of designating has been in need of modernization but was awaiting a catalyst. Many believed that new “designer” digital data modes might be that catalyst but these modes were covered by a modification of § 97.309(a)(4):

An amateur station transmitting a RTTY or data emission using a digital code specified in this paragraph may use any technique whose technical characteristics have been documented publicly, such as CLOVER, G-TOR, or PacTOR, for the purpose of facilitating communications.

Digital voice might have been another catalyst for change but the existing system adequately provides for digital voice under the definition of Phone in §97.3(c)(5).
 

The catalyst for change appears to be the need to permit higher speed data in the amateur bands from 1.8 MHz to 450 MHz, above which there are no limits except to stay within the allocation. A recent example was an inquiry from Steve Waterman, K4CJX, concerning the symbol rate restrictions of HF amateur communications:

…[A]bout the potential to test a new mode with a symbol rate of nearly 5600 baud and a bandwidth of 2.4 kHz. The amateur rules currently restrict symbol rates to 1200 baud on 10 meters and 300 baud on all other HF bands. Brennan [Price] suggested that an experimental license might be a possibility.

There is also the need to recognize that in these days of multimedia, the lines between data, image and voice have blurred. As an example, amateurs are now sending pictures using MFSK 16 in the segments of the bands where data (not image) emission is permitted.

The above can be summarized that there is a need to permit higher speed digital data communications in the bands between 1.8 and 450 MHz, and a preference for band segmentation by bandwidth rather than modes in Part 97 of the Rules.

B.5
Bandwidth Segmentation vs. No Bandwidth Limits by Regulation

Regulation of emissions by limiting bandwidth is not the only option. Many other countries, do not segment their amateur bands by bandwidth (or mode). In that case, the rule is simply to stay within the allocated band. 

B.5.1
Bandwidth Segmentation by Regulation

Having a narrow band segment and a wideband segment would tend to keep signals of roughly the same bandwidth in their own spectrum. The specific bandwidths once part of the Rules could promote some new technologies and stifle others and may be difficult to change.

B.5.2
No Regulatory Bandwidth Limit

This method has the advantage of flexibility but would permit mixture of narrow-band and wideband signals. This would relieve the FCC from determining bandwidths but would likely transfer that responsibility to voluntary band plans. This is the case in European countries in which bandwidths are not given in the regulations but the licensee is referred to the IARU Region 1 band plan.

B.6
Which Kind of Bandwidth?

Not to be ignored is the question of the definition of bandwidth required in the regulatory sense. Generally, the choice is between:

necessary bandwidth:
For a given class of emission, the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions. (RR S1.152)

and 

occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission. 

Unless otherwise specified in an ITU-R Recommendation for the appropriate class of emission, the value of β/2 should be taken as 0.5%. (RR S1.153)

The above means that 99% of the power must be within the occupied bandwidth, allowing for ½% of the power above and ½% below.

The current Part 97 Rules did not use these internationally defined terms but use other terms:

bandwidth: The width of a frequency band outside of which the mean power of the transmitted signal is attenuated at least 26 dB below the mean power of the transmitted signal within the band. (§97.3(a)(8))

authorized bandwidth used in §97.307 is undefined but is taken as the –26 dB bandwidth, above.

The NTIA Manual
 provides a definition, as follows:

Authorized Bandwidth: Authorized bandwidth is, for the purposes of this Manual, the necessary bandwidth (bandwidth required for transmission and reception of intelligence) and does not include allowance for transmitter drift or Doppler shift.

A problem is that in some cases, there is a significant difference between bandwidths, according to the definition chosen. As an example:

People usually think of necessary bandwidth when they say that a double-sideband amplitude modulation (DSB-AM) voice emission has a bandwidth of 6 kHz. In reality, DSB-AM transmitters using high-level modulation may have a –3 dB or –6 dB bandwidth of 6 kHz but a wider occupied bandwidth according to the LC (inductive-capacitive) roll-off characteristics of the modulator.  

Note that present Part 97 Rules do not specify a bandwidth for DSB-AM voice. However, if the Rules are rewritten according to bandwidth, the question of DSB-AM bandwidth (including by which definition) must be considered.
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