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[bookmark: _Toc331161168]Purpose
To provide guidance in relation to the assignment and licensing of sited single-frequency services in two-frequency land mobile spectrum. In addition to this guideline, reference should be made to the Land Mobile Licence Information Paper, which provides an overview of the licensing arrangements applicable to the land mobile service.

This guideline applies to all services operating in non-government spectrum, including government services operating within non-government spectrum.

Requests for exemptions to the arrangements detailed in this document, or licence applications that appear to fall outside the enunciated framework, should be referred to the ACMA at facpolicyexemptions@acma.gov.au.

[bookmark: _Toc331161169]Background
The ACMA occasionally receives requests to licence single-frequency systems in segments of the land mobile spectrum designated for two-frequency operation. The reasons for these requests are varied, but often relate to the limited spectrum available for single-frequency services, or particular business needs that benefit from use of the requested frequencies and which require single-frequency operation.

Many applications concern the use of frequencies in the 400 MHz Plan. As this is an administrative band and is not subject to the statutory obligations of Frequency Band Plans (such as the VHF Mid Band and VHF High Band Frequency Band Plans), these requests can often be accommodated provided certain principles are observed.

[bookmark: _Toc331161170]Interference considerations
[bookmark: _Toc331161171]Spectrum denial
When a single-frequency system operates in a two-frequency segment, i.e. in a designated Base Transmit or Base Receive segment, there is the potential for interference as a result of the receiver operating adjacent in frequency to base transmitters or the transmitter operating adjacent in frequency to base receivers. Affording protection to receivers in either case creates spectrum denial within the local area that does not exist if the service operates according to the purpose of the segment. This denial has greatest impact in areas of high spectrum demand.

[bookmark: _Toc331161172]Receiver desensitisation and transmitter sideband noise
Receiver desensitisation occurs when a strong signal from a nearby or co-sited transmitter is sufficiently close to a receiver's operating frequency. Desensitisation is also caused by transmitter sideband noise. This transmitted energy extends above and below the operating frequency of a transmitter and appears as on-channel noise, degrading the noise floor of the receiver.

In the case where the proposed service is to operate in a Base Receive segment, any receiver de-sensitisation occurs to the base receivers of incumbent licence holders operating in accordance with the purpose of the segment. Where the proposed service is to operate in a Base Transmit segment, any receiver de-sensitisation occurs to the base receiver of the proposed service.

[bookmark: _Toc331161173]Intermodulation products
Intermodulation is a multi-signal interference mechanism occurring in non-linear devices or devices subjected to non-linear operation such as receivers, transmitters and associated hardware. Intermodulation results in signal mixing and the formation of related products that have the potential to ‘fall’ on receive frequencies.
One of the reasons that transmitters and receivers are grouped into separate segments within band plans is that intermodulation products, generated by transmitters within a segment, will have a numerical value likely to fall within the limits of that segment. By placing a receiver within a Base Transmit segment the likelihood of an intermodulation product falling on a receiver and causing interference increases considerably.

[bookmark: _Toc331161174]Frequency assignment and licensing arrangements in the 400 MHz band
To minimise the potential for interference to services operating in compliance with the 400 MHz Plan, the following arrangements have been formulated for the assignment and licensing of sited single-frequency services in two-frequency segments:

1. Single-frequency operation in designated two-frequency segments should be considered only where warranted by the specific circumstances, and then only in the absence of other alternatives.
2. An out-of- policy exemption is required from the ACMA prior to assigning a single-frequency service in designated two-frequency spectrum. In considering whether to grant the exemption, the ACMA will have regard to the potential denial caused by the service as well as demand on spectrum in the proposed area of operation.
3. Where warranted, a single-frequency service should be assigned a frequency from within a Base Transmit segment only. Consistent with RALI LM08, non-trunked systems (including single-frequency systems) should not be assigned within two-frequency trunking spectrum.
4. The ACMA’s preference is that, wherever possible, the single-frequency service should be assigned a frequency from within the Base Transmit segment PP, specifically the sub-segment corresponding to channels 80 through 202 inclusive, for which the paired Base Receive channels are currently subject to spectrum embargo 45.
5. The applicable frequency-distance constraints for single-frequency services should be applied when assigning a frequency to the sited service. All other requirements of RALI LM08 and MS22 (the 400 MHz Plan)—including those relating to the power and siting of single-frequency services—continue to apply.
6. Reference should be made to Frequency Assignment Practice Guideline No. 2 for specific guidance on the assignment and licensing of single-frequency DGPS services.
[bookmark: _Toc331161175]Single-frequency operation in the VHF mid and VHF high frequency band plans
Frequency Band Plans are legal instruments that specify the purpose for which certain bands may be used. Single-frequency services may only be assigned in two-frequency spectrum to the extent permitted by the Band Plan.

[bookmark: _Toc331161176]VHF Mid Band Frequency Band Plan (70 to 87.5 MHz)
Under the service arrangements detailed in the VHF Mid Band Frequency Band Plan (70 to 87.5 MHz), segments ‘M’ and ‘P’ may be used for single-frequency or two-frequency operation in non-high spectrum demand (non-HSD) areas of any state or territory.

In HSD[footnoteRef:1] areas of a state or territory, either single-frequency mode or two-frequency mode may be used, but not both. The Band Plan allows for the ACMA to determine the mode of operation in HSD areas, based upon relative demand for these modes in each state and territory. [1:  HSD areas are defined in Table 4 of the VHF Mid Band Frequency Band Plan (70 to 87.5 MHz).] 


As of June 2012, segments ‘M’ and ‘P’ remain largely vacant in HSD areas, reflecting a lack of demand for either single or two-frequency services in these segments.

[bookmark: _Toc331161177]VHF High Band Frequency Band Plan (148 to 174 MHz)
Under the service arrangements detailed in the VHF High Band Frequency Band Plan (148 to174 MHz), segments ‘L’ and ‘Q’ may be used for single-frequency or two-frequency operation in non-HSD areas of any state or territory.

In HSD[footnoteRef:2] areas of a state or territory, either single-frequency mode or two-frequency mode may be used, but not both. As with the VHF Mid Band, the ACMA may determine the mode of frequency operation in HSD areas of any state or territory, based on relative demand. [2:  HSD areas are defined in Table 4 of the VHF High Band Frequency Band Plan (148 to174 MHz).] 


A review undertaken in June 2012 of spectrum usage in segments ‘L’ and ‘Q’ shows the overwhelming majority of assignments in HSD areas are for two-frequency services. Accordingly, any future assignments in these segments should be restricted to land mobile services operating in two-frequency mode.

[bookmark: _Toc331161178]Further information
Please contact the Radiocommunications Licensing and Telecommunications Deployment Section.
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