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Purpose
This frequency assignment practice (FAP) provides guidance on selecting and coordinating frequency channels for use by fixed and land mobile services within the frequency range 1.875 MHz to 29.7 MHz, as part of the apparatus licencing process.
Note that as with all frequency assignment work, the requirements of the broader radiocommunications regulatory framework (eg Australian Radiofrequency Spectrum Plan, Spectrum Embargoes, Standards and Licence Condition Determinations) need to be considered.  The guidance provided in this frequency assignment practice is not a replacement for those requirements.   
[bookmark: _Toc392147073][bookmark: _Toc463013666][bookmark: _Toc466880438][bookmark: _Toc348105631][bookmark: _Toc433122124]Key principles 
Frequency assigning of fixed and land mobile services operating within the frequency range 1.875 MHz to 29.7 MHz involves application of the following key principles:
Typical characteristics of assignments covered by this FAP are systems using single sideband suppressed carrier (upper sideband) with a 3 kHz bandwidth (emission designator 3K00J3E). For such systems in the ACMA licensing system the channel centre is recorded. If desired, the carrier frequency (which is 1.5 kHz below the channel centre) can be identified by a user defined special condition. The channel centre frequency should be of the “xxxxx.500 kHz” format.  That is, 500 Hz plus an integer multiple of 3 kHz.
Reflective of the 3 kHz channel bandwidth a 3 kHz channel spacing should be employed for the spectrum between 1.875 MHz and 29.7 MHz for fixed and land mobile services. 
Communications systems operate on a shared basis. That is, where possible, channels are shared to maximise spectrum efficiency and provide equitable access to channels for all users. The ACMA should be contacted if a new channel is being considered.
When selecting a channel for a new frequency assignment, it is best practice to ensure that use of the channel is compatible with existing users (licensees).
This FAP only contains simplistic advice on coordination, propagation and technical compatibility checks.  More detailed advice on HF propagation is available from the Bureau of Meteorology Space weather Services.
Channels are required to be coordinated and notified to the International Telecommunications Union (ITU).  Note the ACMA does not notify channels to the ITU unless specifically requested.
Operation on channels not already coordinated and notified to the ITU is conditional on harmful interference not being caused to services operating in accordance with the Radio Regulations of the ITU, except where the transmissions are in accordance with any agreements reached as a result of an ITU international frequency coordination process.
Where possible frequency assignments should be made from the existing channels currently in use in Australia as these are more likely to have been notified to the ITU.
Digital services (which do not employ listen before talk protocols) should not share the same channel with analog services. (Note: This is an interim requirement while the ACMA gains greater understanding of digital development and the ability of such systems to share with analog systems.)
Additional information can be found from the Information directory for apparatus licensing.
This guideline provides guidance on how to apply these principles to the frequency assignment of apparatus licensed fixed and land mobile services within the frequency range 1.875 MHz to 29.7 MHz.
[bookmark: _Toc466880439][bookmark: _Toc463013667]Channel selection considerations
[bookmark: _Toc466880440]Regulatory considerations
As with all radiocommunications services frequency assigning, licensing and operation of HF fixed and mobile services is to be consistent with current regulatory arrangements.  At the high level this means with consistency with requirements as specified in spectrum embargoes and the Australian Radiofrequency Spectrum Plan (that is, use of frequency ranges where the table of allocations supports fixed, mobile or land mobile services, noting that use might be restricted by an Australian or International footnote reference). 
[bookmark: Citation]There are a variety of services operating within the frequency range 1.875-29.7 MHz under Spectrum Plan allocations supporting fixed and mobile services.  Consequently in addition to considering the Spectrum Plan maintaining consistency with the regulatory framework requires consideration of a variety of documents and coordination frameworks. In this regard frequencies authorised for operation by outpost licence (outpost assigned station) and legislative instruments such as class licences, or licence conditions determinations are to be avoid unless operation is permitted under those frameworks.  Relevant legislative instruments are:
· The Radiocommunications Licence Conditions (Outpost Licence) Determination
· Radiocommunications (Citizen Band Radio Stations) Class Licence 2015
· Radiocommunications (Aircraft and Aeronautical Mobile Stations) Class Licence 2016
· Radiocommunications (Maritime Ship Station — 27 MHz and VHF) Class Licence 2015
· Radiocommunications Licence Conditions (Maritime Coast Licence) Determination 2015

Noting the complexity of the above, as guide while consistency with the regulatory framework needs to be assessed, it is generally advisable to avoid channels licensed to Department of Defence, Airservices Australia, and the Royal Flying Doctors Services, or authorised by Aeronautical, Aircraft, Maritime coast, Maritime ship, Major coast receive, or Outpost licences types unless it has been confirmed that the regulatory framework supports use by the proposed service.  To determine whether such licences have been issued, an Australian wide assessment is required.
Channels that are as authorised by non-assigned licences and class licence are not recorded in the register of radiocommunications licences and these need to be checked separately.  
Propagation considerations
Channels are typically chosen from the list of channels currently in use, based on coverage distance needs of the user, 
Table 1 may be used as a guide if the prospective licensee has not identified a band or channel. Actual communication distances will depend on conditions in the ionosphere that vary with the time of year and solar cycle. To enable reliable communications over all seasons in a year and at different times during the day, it is usual for a set of specially selected channels to be assigned to a user. More advice on channel selection and propagation is available from the Bureau of Meteorology Space Weather Services[footnoteRef:1].  [1:  For example see  http://www.sws.bom.gov.au/HF_Systems ] 

The selected frequency channel should be the lowest available from the existing assigned frequencies to reduce the area of potential spectrum denial from assignment of the channel. Geographical sharing is most likely where the channel frequency is less than 5 MHz.
Indicative communication distances 
	Approximate distance 
	Day
	Night 

	Less than 300 km 
	3–4 MHz
	2–4 MHz

	Between 300 km and 750 km 
	5–6 MHz
	3–7 MHz

	Between 750 km and 1,500 km 
	5–9 MHz
	6–10 MHz

	Between 1,500 km and 2,500 km 
	8–12 MHz
	7–11 MHz

	Between 2,500 km and 5,000 km 
	10–18 MHz
	8–15 MHz



[bookmark: _Toc463013668][bookmark: _Toc466880441]Channel sharing principles
Sharing of channels in the land mobile service is usually possible, as licensees often operate across different times of the day or there is sufficient geographical separation available. Sharing is based on equitable access to all licensed users. It is important that users of shared channels are compatible with one another. Licensees that commonly have similar requirements can group as:
government
state emergency services
Defence
commercial
recreational (community and volunteer organisations).
Assessing compatibility also requires consideration of required communication range, time/hours of operation, propagation mode and purpose of communications.
Under these principles, scenarios that might be considered compatible for shared channel use include:
where services make complementary use of a channel in terms of hours of operation, the channel may be shared between those services
a service with medium or low volume channel usage may be shared with another service that has low or medium volume channel usage
general commercial services and commercial telephone interconnect services may be compatible under certain circumstances.
Scenarios that might be considered incompatible for shared channel use include:
recreational services and most commercial services (particularly commercial telephone interconnect services) 
a service that has a high volume channel usage.  
Sometimes the volume of channel use of a licensee increases over time, as the service they provide becomes more popular. In practice, a licensee should anticipate if the usage of a channel is likely to become high, and the licensee should negotiate an agreement for predominant use of the channel with the other licensees sharing that channel, before sharing difficulties arise. Alternatively, the licensee could elect to move to another, more suitable, channel.
Under these principles generally channels assigned to Department of Defence, Airservices, Royal Flying Doctors Services, and broadcasting services operating in broadcasting spectrum should be avoided. As noted in the regulatory considerations section, in some cases, this will be prescribed by legislative requirements such as the Spectrum Plan or licence conditions.
It is recognised that applying the above criteria by consideration of existing licences as recorded in the RRL can be a matter of judgement.  The ACMA has no additional information that can assist in this regard.  If further information is required an option is to contact the licensee.   
[bookmark: _Toc463013669][bookmark: _Toc466880442]Modulation type (separation of analog and digital services)
Assignments of frequency channels in support of new land mobile and fixed station apparatus licences must accord with the modulation type—analog or digital—described in the emission designator of the existing radiocommunications services operating on that frequency channel, as listed in the Register of Radiocommunications Licences (RRL). This is because of the potential incompatibility of these different systems; for example, digital systems that do not employ listen before talk protocols can impede the ability to determine emergency traffic on the shared channel.
[bookmark: _Toc463013670][bookmark: _Toc466880443]International coordination and notification 
Assignments are subject to the notification procedures detailed in Article 11 of the ITU Radio Regulations. The ACMA, acting as the Australian Administration, if advised will notify the ITU Radiocommunications Bureau of assignments not already notified to the ITU.
The issue (including conditions associated with the issue) of an apparatus licence authorising the operation of a service may be dependent on the Bureau’s findings in relation to the proposed assignment. For this reason, the predefined special condition (IC1) applies to all assignments. 
The continued operation of the service(s) authorised by this licence are conditional on a favourable finding under the provisions of Article 11.31 of the Radio Regulations of the International Telecommunications Union. In the event of an unfavourable finding, the licensee may be required to cease operation or to operate under amended conditions.
For these reasons, assignments of frequency channels in support of new fixed or mobile apparatus licences should, in the first case, accord with channels currently licensed in accordance with the RRL.
A check of assignments notified to and recorded by the ITU can be undertaken from the ITU-R International Frequency Information Circular (Terrestrial Services) or by using the ITU eMIFRA service (https://www.itu.int/ITU-R/terrestrial/eTerraQuery/eQry.aspx). Note an ITU Telecommunication Information Exchange Service (TIES) account is required to access this service.
[bookmark: _Toc463013671][bookmark: _Toc466880444]Frequency coordination
Depending on the frequency band of operation, the proposed service may need to be coordinated with other incumbent radiocommunications services operating in or adjacent to the proposed band of operation.  Note that the procedures outlined here only provides simplistic advice on technical compatibility of HF services, particularly in regard to co-channel assessment where the prime mechanism is suitability of channel sharing, They assume the matters discussed in previous sections have been already assessed (eg regulatory consideration, channels sharing etc)
The procedures below reflect the typical characteristics of assignments covered by this FAP.  That is, an assumed channel bandwidth of 3 kHz and a maximum transmitter power not exceeding 100 W.
With the possibility of high power defence services or broadcast services, a listing of other base (fixed) stations within 100 kilometres of the proposed base station site and +2 MHz will identify all stations that require more detailed consideration. If the only services identified are those with a channel bandwidth of 3 kHz and a maximum transmitter power not exceeding 100 W frequency, then the cull range can be reduced to 30 kilometres of the proposed base station site and +300 kHz.
[bookmark: _Toc463013672][bookmark: _Toc466880445]Co-channel coordination requirement: 
As noted, the prime co-channel compatibility assessment mechanism is channel sharing.  This check is to manage the occurrence of high level co-channel signals in the vicinity of base station receivers.
A minimum co-channel separation distance for proposed fixed and mobile service base stations from existing stations in the RRL is a distance equivalent to three times the wavelength of the centre frequency of the proposed channel.
[bookmark: _Toc463013673][bookmark: _Toc466880446]Adjacent channel coordination requirement:
The adjacent channel coordination minimum separation distance for fixed and mobile service base stations from existing stations in the RRL may be calculated using the following formula: 

Where this requirement cannot be met for all current stations, then it is permissible to use the lesser requirement: 

However this option should not be used where there are multiple stations that do not meet the first requirement.
[bookmark: _Toc392147079][bookmark: _Toc463013674][bookmark: _Toc466880447]Further information
Please contact the Licensing Information and Allocations Section.
[bookmark: _Toc463013675][bookmark: _Toc466880448]Appendix A: Special conditions
Land mobile stations 
The following special conditions are to be applied to all land mobile stations in the frequency range 1.875 MHz to 29.7 MHz.
[bookmark: _Toc392151137]SPECIAL CONDITION
Pre-defined (IC1)
1. The continued operation of the service(s) authorised by this licence are conditional on a favourable finding under the provisions of Article 11.31 of the Radio Regulations of the International Telecommunications Union. In the event of an unfavourable finding, the licensee may be required to cease operation or to operate under amended conditions.
User-defined (optional if desired to record carrier frequency)
1. Carrier frequency: x.xxx MHz
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