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[bookmark: _Toc365887482][bookmark: _Toc366228759]Purpose
To provide guidance in relation to the assignment and licensing of ‘voting’ systems employing non-standard transmit/receive splits in the land mobile radio service.  In addition to this guideline, reference should be made to the Land Mobile Licence Information Paper, which provides a general overview of the licensing arrangements applicable to the land mobile service.

This guideline applies to new assignments made to services operating in:
the VHF Mid Band Frequency Band Plan (70 to 87.5 MHz);
the VHF High Band Frequency Band Plan (148 to 174 MHz); and those
segments of the 400 MHz Plan not designated for government or rail industry use[footnoteRef:1]. [1:  For a list of frequency segments reserved for government or rail industry use, and excluded from the scope of this guideline, refer to spectrum embargoes 50 and 60, respectively.] 

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: _Toc366228760]Background
[bookmark: _Toc366228761]What is a Voting system?
In simple terms, a voting system is a network of linked base repeaters, often involving a network operations centre.

A voting system provides wide area coverage to mobiles in a defined region, by virtue of the fact that the network control allows only one mobile in the system to access the network at any one time, thereby enabling the transmission from the mobile to be simulcast from all base repeaters in the network.  In effect, the network of repeaters acts as though there is one ‘mega’ repeater providing coverage to all parts of the region.  The region can be software defined from the network control centre and the mobile radios, allowing selected base repeaters within the network to be grouped into what are called ‘Vote Groups’.

[bookmark: _Toc366228762]Who uses Voting systems?
Voting systems are generally used by government agencies and large organisations with widely dispersed operations such as the Police, Ambulance Service, Fire Service, and the Electricity and Water Supply utilities.

[bookmark: _Toc366228763]Why are they called Voting systems?
In a voting system the control centre or the mobile radio making the transmission makes a decision (i.e. votes) on which base repeater will be used to access and control the network for the duration of the transmission.  All other repeaters in the network simulcast the transmission from the controlling repeater.  This is possible as each base repeater in the network is linked by a system of dedicated links.  Site Interface Modules (SIM) at each repeater site allow the baseband audio output of the controlling repeater to be ‘patched’ to the audio input at the other base repeater sites.  In this way a mobile can communicate with another mobile even though they may be separated by distances well beyond the coverage of any one repeater.

[bookmark: _Toc366228764]What types of Voting system are in use?
There are typically two types of voting system - ‘Base Voting’ in which the voter is incorporated in the network control centre and ‘Mobile Voting’ which, as implied by the name, has the voter incorporated in the mobile radio.

[bookmark: _Toc366228765]Base Voting
With base voting, all the repeaters in a network have the same (i.e. common) receive frequency and all the mobiles have a single (common) transmit frequency.  Each base repeater employs a different transmit frequency.  The signals received by each base repeater when a mobile transmits are linked back to the network control centre which makes a decision (votes) as to which base will provide access to, and control, the network for the duration of the mobile transmission.  The decision is usually based on the level or quality (SINAD) of the received signal from the mobile.

[bookmark: _Toc366228766]Mobile Voting
In mobile voting, each base repeater in a network operates on a different transmit/receive frequency pair (channel) and employs a standard transmit/receive split.  Each repeater transmits a brief burst of carrier at regular intervals (called a ‘voting pulse’).  Each mobile scans the base transmit frequency of each repeater within its Vote Group (and of course within range) and monitors the level of each voting pulse received, making a decision and ‘remembering’ until the next carrier burst which repeater (i.e. programmed radio channel) to use should the operator decide to transmit a message.

Each mobile continues to monitor the voting pulses and vote on the ‘best’ base repeater to use as the mobile travels throughout the network.  The end user is, of course, unaware that the mobile is making these decisions.

[bookmark: _Toc366228767]Issues associated with Base Voting
With base voting, all but one of the repeaters employ a non-standard transmit/receive split in order to accommodate the common base receive frequency.  As a result, the majority of repeaters in a voting network employ the transmit frequency of one channel and the receive frequency of another channel.

The use of a common base receive frequency, in lieu of the ‘genuine’ receive frequency at a repeater site, has the effect of causing additional denial to the use of the base receive channel in the vicinity of the repeater.  The extent of this denial is dependent on the number of sites within the network employing a non-standard split and their geographic displacement.  Where multiple traffic channels are required to service a large number of users or different groups of users within a voting network, then additional common base frequencies may also need to be deployed.

Notwithstanding the issues identified above, the ACMA acknowledges that base voting represents an effective and economic method of delivering mobile communications over wide areas.  In recognition of these benefits, and given the continuing demand for use of base voting, the ACMA believes it appropriate to formalise arrangements governing the deployment of these systems.

[bookmark: _Toc365887491][bookmark: _Toc366228768]VHF Mid and High bands
[bookmark: _Toc366228769]Current band arrangements
The radiofrequency spectrum arrangements applicable to the VHF mid and high frequency bands are detailed in two legal instruments - the VHF Mid Band Frequency Band Plan (70 to 87.5 MHz) and the VHF High Band Frequency Band Plan (148 to 174 MHz).  Clauses 6 and 7 of both Plans set out arrangements for the orderly accommodation of radiocommunications services, including service allocations, channelling arrangements and transmit/receive split associated with band segments.

VHF voting systems employing non-standard channel splits may be authorised under clause 9A(1) of the applicable Plan, however operation under this clause is restricted to non high spectrum demand (non-HSD) areas as defined in the respective Plan and is subject to operation on a secondary basis.

For a service to be considered a primary service under the VHF Mid or VHF High Band Plan, an operator must hold licences at a repeater site which reflect their frequency requirements and which comply with the applicable Plan in a way that avoids invoking clause 9A(1).  In practice, this means holding licences for both transmit and receive frequency pairs of a channel in accordance with the Plan, regardless of the fact that only the transmit frequency or receive frequency of that frequency pair may be in use.  This approach avoids the secondary status stemming from licensing only the transmit frequency of one channel and the receive frequency of another channel.

[bookmark: _Toc366228770]Band occupancy
A review of land mobile assignments in two frequency segments of the VHF Mid Band Plan shows generally low levels of spectrum usage.  As of June 2013, segment B/D remains largely unutilised in all states and territories with the exception of Queensland, and then only in rural areas[footnoteRef:2].  Segments L/O and M/P are effectively vacant Australia wide, while segment H/J shows moderate levels of occupancy in New South Wales, Queensland and Western Australia.  The ACMA is of the view that overall demand for two frequency spectrum in this band remains low. [2:  Refer Footnote No. 4.] 


A similar review of assignments in the VHF High Band Plan reveals varying levels of occupancy, depending on the segment and State/Territory.  It is noted that in this band segment B/H is allocated to land mobile services employing 6.25 kHz channelling while segment S/U is restricted to trunked (12.5 kHz) services.  Of the remaining two frequency segments, E/J (shared with the Fixed service in rural areas) is relatively lightly loaded in all states except Victoria where the majority of channels have been assigned almost exclusively in non-rural areas.  Most channels in segment L/Q[footnoteRef:3] have also been assigned in non-rural areas of Victoria and Queensland.  Significantly, the main two frequency segment (M/R) is heavily loaded with the majority of channels in this segment assigned in non-rural areas of Victoria, Queensland, New South Wales and Western Australia. [3:  Under the service arrangements detailed in the VHF High Band Frequency Band Plan (148 to 174 MHz), segment L/Q may be used for single frequency or two frequency operation in non-HSD areas of a State or Territory.] 


[bookmark: _Toc366228771]Base Voting arrangements
Given the above considerations, the following guidelines have been formulated for the licensing of voting systems employing non-standard splits in the VHF Mid and High bands on a primary basis:

1. Subject to requirements E/ through H/ below, no restriction applies to the deployment of base voting systems in the VHF Mid Band Plan.
1. Subject to requirements E through H/ below, no restriction applies to the deployment of base voting systems in ‘rural areas’ as defined in the VHF High Band Frequency Band Plan (148 to 174 MHz).[footnoteRef:4] [4:  The VHF High Band Frequency Band Plan (148 to 174 MHz) defines a rural area as corresponding to locations at least 100 km from the boundary of a high spectrum demand area (refer Table 4 of the Band Plan).  Spatial data representing rural and non-rural areas, as referred to in the VHF High Band Plan, are available for download from the ACMA website.] 

1. An out-of-policy exemption is required from the ACMA prior to assigning a non-standard split to a voting system in a non-rural area of the VHF High Band Plan.  Approval must also be sought from the ACMA prior to the expansion of an existing network employing non-standard split(s) in a non-rural area.
In considering whether to grant an exemption request, the ACMA will have regard to a range of factors, including but not limited to:
the additional spectrum denial caused by the service;
demand on spectrum in the proposed area(s) of operation; and
whether the assignment(s) are associated with existing infrastructure or network deployments that are predicated on use of base voting.
In making its decision the ACMA will also be guided by the Object of the Radiocommunications Act 1992 (refer Section 3 of the Act) which requires that the ACMA have regard to a number of objectives in execution of its spectrum management responsibilities.[footnoteRef:5] [5:  Section 3 of the Act contains a number of object clauses, with no hierarchy established.  Consistent with the principles of statutory interpretation, the ACMA is required to give equal weighting to all (applicable) clauses.] 

The operator of the voting network must licence both transmit and receive frequency pairs of a channel in use at a repeater site, consistent with the transmit/receive split specified in the Plan.  This applies irrespective of whether only the transmit frequency or the receive frequency of the two frequency channel is used at the site.[footnoteRef:6] [6: Consistent with clause 9A(1) of the VHF Mid Band Plan and VHF High Band Plan, non-standard frequency pairs may be licensed in non-HSD areas (as defined in the respective Plan) in lieu of the two standard pairs, subject to operation on a secondary basis.  Advisory Note BD must be attached to all such licences authorising operation on a non-standard channel split.] 

Both transmit and receive frequencies of a two frequency channel must pass coordination, regardless of whether only the transmit frequency or receive frequency of the channel is used at a particular site.[footnoteRef:7] [7:  Note that reduced distance separations are permitted against co-client frequency assignments.] 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To minimise the level of spectrum denial, at least one of the repeater sites in the network must employ the ‘genuine’ transmit frequency associated with the common base receive (or voting) frequency under the Plan.
The operator should endeavour to maximise the level of frequency reuse within the network, including the ‘genuine’ transmit frequency associated with the common base receive frequency under the Plan.

[bookmark: _Toc366228772][bookmark: OLE_LINK7]400 MHz band
[bookmark: _Toc366228773]Current band arrangements
Allocation and channelling arrangements for radiocommunications services in the 400 MHz Band are detailed in Radiocommunications Assignment and Licensing Instruction (RALI) MS 22.  The ‘400 MHz Plan’ in RALI MS22 is an administrative plan and does not have the statutory obligations of the VHF frequency band plans referred to above.

The 400 MHz band is currently subject to transitional arrangements following the completion of the 400 MHz review in December 2010.  Amongst the major drivers for the review is the high level of congestion in capital cities.

[bookmark: _Toc366228774]Base Voting arrangements
The following licensing arrangements apply to voting systems employing non-standard splits in non-railway and non-government segments of the 400 MHz band:

1. Subject to requirements B and E/ through G/ below, no restriction applies to the use of voting systems employing non-standard splits in areas of low spectrum demand.  For the purpose of this guideline, a low spectrum demand area is taken to correspond to a ‘rural area’ as defined in the VHF High Band Frequency Band Plan (148 to 174 MHz).[footnoteRef:8] [8:  Refer Footnote No. 4.] 

1. As the use of non-standard channel splits will result in non-compliance with the 400 MHz Plan, Frequency Assignment Certificates (FAC) issued in support of base voting systems within a low spectrum demand area must include a statement indicating that base voting will be in use.
1. An out-of-policy exemption is required from the ACMA prior to assigning a non-standard split to a voting system in a non-rural area as defined in the VHF High Band Plan.  Approval must also be sought from the ACMA prior to the expansion of an existing network employing non-standard split(s) in a non-rural area.
1. In considering whether to grant an exemption request, the ACMA will have regard to a range of factors, including but not limited to:
the additional spectrum denial caused by the service;
demand on spectrum in the proposed area(s) of operation;
whether the assignment(s) are associated with existing infrastructure or network deployments that are predicated on use of base voting; and
whether the assignment(s) are of limited duration (e.g. in relation to a service subject to reallocation under the 400 MHz Implementation Plan).
In making its decision the ACMA will also be guided by the Object of the Radiocommunications Act (refer Section 3 of the Act) which requires that the ACMA have regard to a number of objectives in execution of its spectrum management responsibilities.[footnoteRef:9] [9:  Refer Footnote No. 5.] 

1. The operator of the voting network must licence the actual transmit frequency and the common receive (i.e. voting) frequency in use at the repeater site.
To minimise the level of spectrum denial, at least one of the repeater sites in the network must employ the ‘genuine’ transmit frequency normally associated with the common base receive (or voting) frequency under the 400 MHz Plan.
The operator should endeavour to maximise the level of frequency reuse within the network, including the ‘genuine’ transmit frequency associated with the common base receive frequency under the plan.

[bookmark: _Toc366228775]Further information
Please contact the Radiocommunications Licensing and Assignments Section.
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