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Expansion of Amateur access to 136kHz

Background

Currently there is no ITU global or regional allocation to the Amateur service in the low frequency (LF) part of the radio spectrum.  Efforts by IARU Region 1 led, in May 1997, to the CEPT Radio Communications Committee’s recommendation 62-01, which stated: 

“1) that the band 135.7 – 137.8 kHz may be used with a maximum e.r.p. of 1 watt on a secondary basis by the Amateur Service in CEPT countries.”

Since that date some 30 CEPT countries have implemented the recommendation, and provision to operate either communication stations or beacons at 136kHz has been authorised in a number of countries outside CEPT and Region 1.  These include Argentina, Australia, Canada, New Zealand, Somalia and the USA.

Operating parameters

136kHz is an exciting and challenging allocation for Amateurs with an interest in experimentation.  This is because of the difficult of designing and constructing effective transmit aerials and some of the station’s equipment.  Most Amateur stations, even with quite extensive aerial structures, suffer aerial losses of the order of many tens of dB relative to a dipole.  This makes even reaching the 1-watt erp limit a challenge in itself; as a consequence many stations operate well below this upper limit.  The other major challenge is that of understanding and taking advantage of anomalous propagation, that occasionally allows signals to be received over distances much greater than ground-wave propagation would predict.  These two challenges have led to a great deal of innovation in terms of modulation and use of computer techniques for weak-signal recovery.  For example, the development of very slow morse (QRSS), where the dot period is often 3 sec or longer, and variants of QRSS such as differential frequency CW keying (DFCW) and JASON, a further development somewhat akin to the PICOLLO modulation system used on the HF bands.  All these systems use very narrow signal bandwidths to decrease the noise.  By contrast a system called WOLF has been invented that uses a wider bandwidth for the signal than QRSS, but facilitates significant message repetition to allow for error correction, etc.  

The use of low power and narrow bandwidths is probably the main reason why compatibility issues with other radio communication services have not arisen since the Amateur service gained secondary access to this band; the reverse has been true in that spurious emissions from LORAN, centred at 100kHz, have limited Amateur activity in some locations to very-narrow bandwidths, i.e. a few Hz or less, so that operation can take place between the LORAN spurious emanations. These factors suggest that the WP8A’s study of compatibility issues, amongst other aspects, relating to WRC07 agenda item 1.15 are unlikely to result in adverse comment.

Motivation for experimenters

Most administrations and national societies who have currently been involved in authorising Amateur access to 136kHz have done so on the basis of allowing access to the more experienced Amateurs.  This reflects the technical challenges inherent in operating at LF.  In itself this acts as an incentive for Amateurs in those countries where a graduated licensing scheme exists.  To help motivation there are operating awards such as the RSGB 136kHz Award and the Transatlantic Challenge held in memorial of one of the 136kHz pioneers, Peter Bobek, DJ8WL, and operated by AMRAD, DARC and the RSGB.  The Transatlantic Challenge motivated many to fine-tune their systems and techniques to the point where there are now a number of European Amateurs whose signals have been successfully heard in the USA, and many different stations in Canada and Europe that have had two-way QSOs.  The ubiquitous nature of the Internet gives us other facilities such as Internet VOIP, remote receivers and chat forums.  The RSGB started its “RSGB LF Forum” prior to the granting of Amateur access at 136kHz (this was because in the mid-90s the UK had a temporary Amateur allocation at 73kHz).  The “RSGB LF Forum” is a reflector where experimenters can coordinate experiments, as well as exchange information and knowledge.  The LF Forum was possibly the main catalyst for the rapid development of capability at 136kHz; it has also been an incubator for the many innovative ideas, mentioned above.

The adoption of global Amateur access to 136kHz is likely to greatly accelerate our understanding of working at these frequencies.  We have found that much of the knowledge of operating at these frequencies, gathered in the first part of the last century, has been all but lost (or forgotten); it is also true to say that then the focus then was often on ground-wave transmission, either for circuit reliability or phase consistency.  The Amateur interest is different as we are interested in what “skywave” transmission exists and in charting its anomalies.  Because of the limited global coverage currently available we have only a tantalising view of what propagation is possible at this 1-watt erp level, for example the tests between RU6LA and ZL2CA, and the reception of G3AQC and YU7AR in ZL. With more countries able to transmit, which in itself brings receive capability, we can then study anomalous propagation in much more detail.  136kHz is never going to be a band like 20m, but one where experimentation prevails and people communicate using very low-power, narrow-band, methods.  Its contribution to the spirit of Amateur self-learning and operating skill will be significant; adverse impact on other services is likely to be very low, if existent at all.

John Gould, G3WKL
IARU Region 1 LF Coordinator
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