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Summary


Several bands are allocated to the amateur services in the HF range according to RR Article S5. Some of those are shared between the amateur service and fixed & mobile services on diverse status. According to ITU studies and practical experience such sharing, under certain conditions, is feasible.

Because of HF propagation properties, the HF allocations are of global nature and should not be considered in a manner limited to any geographical area. This condition does not apply to transitional arrangements.

The amateur services seek rationalisation of allocations in several bands. However harmonisation of allocations around 7 MHz is considered as a key issue to resolve existing  incompatibilities and spectrum needs for the services involved. It is included as agenda item 1.23 for the next ITU WRC-03 hence this paper is primarily focused on that issue.

Around 7 MHz the return to the pre-Cairo 1938 situation (e.g. global harmonisation of amateur allocation along the present ITU Region 2 allocations) seems to be the most practical solution for all the four services involved. It is believed that Regional and continental constraints can be solved by suitable transitional implementation arrangements applicable to particular areas. Small deviations therefrom may also be considered.

1. Introduction

This paper is an abridged and updated synthesis of the earlier IARU Region 1 contributions: (1) “The Amateur service and Defence systems - spectrum sharing aspects” – Civil/Military Meeting,  Bern, June 1997 Doc No (97)7, and (2) “Harmonisation of Allocations around 7 MHz from the amateur perspective”- June 2000 report to WGFM PT36 Doc.CEPT/ERC/FM/PT36(00)21. The latter one was circulated by FM36 secretary to FM36 participants only and was not available at ERO FTP server. 

The IARU investigations on spectrum realignment around 7 MHz are not oriented toward interests of the amateur service only.  It is felt that mutual understanding of aspects related to all services involved should form the ground for a potentially successful proposal.

.

2. Information sources and credibility

The present RR allocations are in RR Art. S5. Individual assignments are listed in the ITU International Frequency List (IFL). The recent CEPT-ERO HF study brings comprehensive data. Other sources include High Frequency Coordination Committee (HFCC), Shortwave Directory (Bob Grove), monitoring reports, and direct contacts with administrations and users’ organisations.

 None of those sources can be treated as an ultimate database for 7 MHz considerations. For example, not much credible information are available on the real usage of the most of assigned frequencies, especially outside Europe.

The available references rarely include national solutions under S4.4. For example, in Australia, New Zealand and Solomon Islands the Amateur service share the band 7100 - 7300 kHz utilising the concept of combined geographical and dynamic (real-time) sharing. These countries are a significant part of Region 3. Many broadcasting stations are already transmitting in the WARC-92 extension band 7300-7350 and up to 7550 kHz under RR S4.4. 

Spectrum monitoring (CEPT-FM22 and other) does not provide a full picture unless running continuously for periods long enough to cover daily, weekly, seasonal and sunspot cycles changes. This is particularly applicable to amateur activity. The amateur 7 MHz usage varies at a ratio of 1:10 between day and night, 1:100 between workdays and weekends, and even more between solar activity peaks and minima; see also (5) below. 

Neither available references nor monitoring provide sufficient information on the FX & LM networks of special governmental and military nature e.g. some of those located below 7.0 MHz. Such use is often in the “silent readiness” status. Important networks remain inactive; they are activated only in case of emergency. Some are kept as a “last resource” if satellite and cable links were disrupted. The “on-the-air” testing and exercises are of very short duration to keep their “modus operandi” secret.

3. Historical background

Until the 1938 Cairo Conference the band 7000 - 7300 kHz was allocated exclusively to the Amateur service. The then rapid increase of political propaganda in Europe and Asia leading to World War II caused its reduction to 7000 - 7150 kHz in ITU Regions 1 & 3. Further reduction to 7000 - 7100 kHz has taken place at the 1947 Atlantic City Conference, at the beginning of the “cold-war” period. The Region 2 allocation remained unchanged 7000-7300 kHz amateur primary exclusive. RR footnotes changing the status of services in some countries further complicated the pattern.

Attempts undertaken at WARC79 and WARC92 failed to solve this problem to the satisfaction of any service. There was no consensus within CEPT; Region 2 unanimously opposed any reduction of 300 kHz wide amateur exclusive allocation; most of Region 3 countries supported the realignment. Recommendation 718 (WARC92) addressed the matter to a future competent conference. WRC2000 recommended that the issue be included in the agenda of WRC2003. The CPM-1(WRC2003/2006) allocated it for preparatory studies in the ITU-R Study Group 8, with SG6 as contributing Group.

4. The existing situation
The present spectrum situation around 7 MHz is considered as a key element for resolving the following spectrum problems:

4.1. Inadequate amount of spectrum available to the Amateur service in Regions 1 & 3; 

4.2. Incompatibility between AT (R2) & BC (R1 & R3) in the segment 7100 – 7300 kHz;

4.3. The question of spectrum adequacy for the Broadcasting service in the range 4 – 10 MHz; 

4.4. NATO & partners FX/LM spectrum requirements in the range 4 – 12 MHz;

4.5. The new situation in the Amateur service (see 5.2 below) and its impact on HF spectrum requirements.

The continued feeling of dissatisfaction at the provisional character of the spectrum situation around 7 MHz does not motivate users towards effective long range spectrum planning. It also triggers interim provisional solutions, such as local arrangements under RR4.4 that could complicate the implementation of future realignment.

5. The Amateur service at 7 MHz

Since Recommendation 718 (WARC-92) primarily addresses the Amateur service it is reasonable to consider some related aspects of the amateur situation. 

Propagation characteristics place the 7 MHz band as the daytime primary band for regional communication at distances between 250 – 1250 km. Complementary to the 3.5 MHz amateur band it supports the majority of communications during natural disasters, so frequent in many areas of the world. During night-time, it is a primary band for intercontinental communication especially during periods of low solar activity.

5. 1. Some numbers and spectrum statistics
The average ERP of stations in the radiocommunication services involved:

AT
–
    0.1 kW

BC
–
100 kW

FX
–
    1 kW

LM
–
    0.05 kW

One of the inherent properties of the Amateur service communication is the relatively low power used by amateur stations. Consequently, the possibility and flexibility of choosing an operating frequency close to actual MUF is essential. However, between 3.8 and 14 MHz the only amateur worldwide primary allocation is 7000 - 7100 kHz, and the upper next is the tiny secondary shared band 10100 - 10150 kHz. Between 3.8 and 10.1 MHz the services involved are allocated with the spectrum space of approximately:

AT - 1.6% (4.9% in Region 2), 

BC -
22.5% (19% in Region 2); 5% designated for tropical broadcasting

FX -
44.5%  and LM mostly sharing with FX on secondary basis. The trend is for generic FX&LM allocations.

The Fixed service is allocated 235 kHz immediately below 7000 kHz and 845 kHz immediately above 7350 kHz, a total 1080 kHz. There are not known technical reasons preventing the FX/LM traffic of any nature to be moved to another side of the 7000 - 7350 kHz AT&BC bands e.g. from below 7000 to above 7350/7550 or vice versa, to facilitate the harmonisation process.

Currently, the small 7000-7100 kHz band is the only amateur allocation between 3800 kHz and 10100 kHz common to all three Regions. Although the Amateur service has always been in the forefront of spectrum saving techniques, this band can accommodate only 25 voice SSB channels (2.7 kHz each), 10 digital links (2 kHz) and 25 CW telegraphy channels (500 Hz). At any given moment, there are many more amateurs attempting to access the band, increased by a factor of 100x during weekends, and much more during periods of low solar activity.
5.2. The new critical situation

The amateur community consists of approximately 3.6 million active users of the radio spectrum. Roughly 70% e.g. 2.5 million are holding licenses of lower category not permitting to operate below 30 MHz. This vast majority is “kept” above 30 MHz by a somewhat artificial barrier of the Morse code proficiency requirement, an element of RR Article S25.

At WRC97, there was a proposal to delete the Morse code requirement from the RR. The decision on S25 has been deferred and is now included in the agenda of WRC2003. There is a strong tendency toward relaxing this requirement. In fact, it has already been implemented in many countries by reducing the required Morse code speed to 5 wpm. 

The non-Morse amateur HF operators will predominantly use voice SSB and digital modes (channel bandwidth 2-2.7 kHz) rather than CW (100-500 Hz), several times more spectrum!  Since most amateurs move from band to band following the MUF; the already high number of amateurs using the 7 MHz band will grow dramatically especially in years of low solar activity when higher bands are unusable. The requirement for a minimum 300 kHz amateur exclusive allocation becomes critical.

5.3. Spectrum realignment around 7 MHz

Various realignment scenarios are being considered taking into account the exclusive amateur world-wide allocation of a minimum of 300 kHz, or, a wider allocation partly shared with a compatible service such as FX & LM. Based on experience from other shared bands, the shared space could be considered as operationally equivalent to roughly 50–70% of an exclusive allocation. Although the Amateur service can share with FX & LM, the relevant ITU studies have not yet covered functioning of adaptive techniques of these services in shared bands. 

This illustrates only a fraction of the complex issues involved. There are other aspects of each scenario as well as diametrically different implementation constraints in each of the ITU Regions. Implementation seems to be most difficult in Region 1 and easiest in Region 2. Also technically progressive techniques such as adaptive systems in the FX&LM services, and possible digitalisation of BC service must be taken into account. Any harmonisation scenario is absolutely meaningless without an associated, carefully prepared, implementation plan. 

Borderline (“pivotal”) frequency options between Amateur and Broadcasting services from 7300 kHz down to 7100 kHz have been considered; the advantages/disadvantages ratio (not limited to Amateur services) falls down as this borderline frequency decreases. Taking into account all the related circumstances, especially those quoted in 5.1 and 5.2 above, the return to the historical pre-Cairo allocations (7000-7300 kHz amateur exclusive) seems to be the most practical solution. In all three ITU Regions it means no change to allocations of sensitive fixed and mobile applications below 7 MHz as well as no change to amateur equipment. In Region 2 it means no change to allocations of the amateur service; there are also many broadcasting stations already transmitting under RR S4.4 between 7300 and 7600 kHz so the BC band is almost already there. Still more than 550 kHz of spectrum remains for FX & LM above 7600 kHz. With envisaged digitalisation, partial shifting of BC allocation in Regions 1 & 3 upwards does not seem to be too difficult, as new receivers are necessary anyhow.

For the Amateur service the lowest borderline frequency compromise seems to be the 7200 kHz (amateur band down to 6900 kHz), although implementation constraints for all three Regions look more difficult.


6. Acronyms

AT


Amateur service

BC


Broadcasting service (terrestrial, sound)

CEPT


European Conference of Postal and Telecommunication Administrations

CW


CW telegraphy 

FM22,  36, 40
Project Teams: 22 (Monitoring), 36 (HFBC, dissolved), 40 (HF issues) of WGFM

FX


Fixed service (terrestrial)

IARU


International Amateur Radio Union

ITU


International Telecommunications Union

LM


Land-Mobile service

MUF


Maximum usable frequency

R1, 2, 3

ITU Regions 1, 2, 3 respectively

RR


ITU Radio Regulations

SSB


Single-sideband reduced carrier telephony 

WARC

World Administrative Radio Conference (ITU)

WRC


World Radiocommunications Conference (ITU)
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