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1 Glossary of technical terms used 
APCO P25:  Association of Public Safety Communications (Project 25) 

Base Station (BS):  Fixed end equipment that is used to obtain LMR services 

BOPLASS BOPLASS Limited (BOPLASS) is a Council Controlled 

Organisation established to promote shared services between local 

authorities in the Bay of Plenty and Gisborne Regions. The 

company is owned by: Bay of Plenty Regional Council, Tauranga 

City Council, Gisborne, Kawerau, Opotiki, Rotorua, Taupo, 

Western Bay of Plenty and Whakatane District Councils. 

BOPLASS Councils are responsible for delivering services across 

a large geographic area including the Bay of Plenty, Taupo and 

Gisborne regions. 

Cellular Mobile:  Cellular mobile is the now ubiquitous public mobile telephony 

service that was introduced into New Zealand in the late 1980s.  

Cellular mobile networks employ numerous base stations, usually 

up to around 25 m high, ranging in cell coverage from a few 

hundred metres to many kilometres, depending on the area to be 

�F�R�Y�H�U�H�G���D�Q�G���W�K�H���D�Q�W�L�F�L�S�D�W�H�G���³�W�U�D�I�I�L�F���O�R�D�G�´���Z�L�W�K�L�Q�������7�K�H���F�H�O�O�X�O�D�U��

mobile frequency bands in New Zealand are in the UHF range 

around 900MHz, and also around 2000MHz.          

CC: Coordination Centre. A facility to support a Controller in 

coordinating a response, or part of it. Coordination centres may be 

activated to support incident, local, regional, or national level 

responses. They include Incident Control Points (ICPs), 

Emergency Operations Centres (EOCs), Emergency Coordination 

Centres (ECCs), and National Coordination Centres (NCCs). 

CDEM: Civil Defence Emergency Management 

CIMS: Co-ordinated Incident Management System. A proactive incident 

management framework that systematically manages incidents 

�U�H�J�D�U�G�O�H�V�V���R�I���V�L�]�H�����K�D�]�D�U�G���D�Q�G���F�R�P�S�O�H�[�L�W�\�����3�U�R�Q�R�X�Q�F�H�G���µ�V�L�P�V�¶�� 

Coverage: A diagram that shows the area within which a radio transmitter is 

broadcasting an effective signal strength in relation to a given 

standard. 

Duplex Communication: Duplex (or Full duplex) communication means that both ends of the 

communication can send and receive signals at the same time. 
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Half-duplex is also bidirectional communication but signals can 

only flow in one direction at a time.  

Duplex Channel: Dfferent frequencies are used for each direction of communication 

which may be either full-duplex or half-duplex. 

ECC: Emergency Coordination Centre. A regional level CC that 

coordinates the regional response and provides support to local 

level responses. 

EOC: Emergency Operations Centre. A local level CC that coordinates 

the local response and provide support to incident level response 

activities. 

e-GIF: Electronic Government Interoperability Framework 

ETSI: European Telecommunications Standards Institute. A European 

Standards Organisation that produces standards for Information & 

Communications Technologies 

FDD: Frequency Division Duplexing is where different frequencies are 

used for the uplink and downlink.  

FDMA: Frequency Division Multiple Access. The oldest and simplest 

method for accommodating multiple simultaneous users in a band 

of radio frequency spectrum by using different frequencies or 

channels for each user 

ICP: Incident Control Point. Single location where an Incident Controller 

and members of their IMT coordinate and manage response 

operations at an incident level response. 

ITU: The ITU (International Telecommunications Union) - a UN (United 

Nations) organisation that sets international rules and 

recommendations for telecommunications and radio 

communications. ITU-R refers to radio communications part of the 

ITU. 

Land Mobile  Land Mobile services provide personal two-way wireless voice 

communications between portable transceiver terminals routed via 

�D���³�E�D�V�H���V�W�D�W�L�R�Q�´���Z�K�L�F�K���L�V���X�V�X�D�O�O�\���V�L�W�X�D�W�H�G���D�W���D���K�L�J�K���S�U�R�P�L�Q�H�Q�W��

location to provide wide area coverage.  Land Mobile services are 

often used by taxis, emergency services, couriers, etc. and make 

use of hand portable and vehicular terminals.  The Land Mobile 

frequency bands in New Zealand are in the VHF range at around 

80 and 160MHz, UHF from 400 to 500MHz and 800MHz. 
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LMR: Land Mobile Radio (see above) 

Mobile Radio: LMR radio mounted in a vehicle. 

PPDR: Public Protection and Disaster Relief 

PMR: Private or Professional Mobile Radio is another name for LMR 

Portable Radio: Handheld LMR radio 

PSRFMG: Public Safety Radio Frequency Management Group. The group 

responsible for managing frequency allocations for public safety 

and emergency services.  

Push-to-talk: PTT, a single button press opens communication on a radio 

frequency channel. 

Radio Service: Refers to the purpose of the radio link e.g. FM radio, TV, Cellular, 

Land Mobile. 

Repeater: A repeater station is a fixed radio transceiver that performs 

automatic retransmission of radio communications that are 

received mobile/portable radios stations and directed to a 

mobile/portable. 

RSM: Radio Spectrum Management - the group within the Ministry of 

Business and Innovation responsible for managing the radio 

spectrum in New Zealand.  

Simplex Communication: Simplex communication means that communication can only flow 

in one direction and never flow back the other way.   

Simplex Channel: Only one frequency is used for communication but it can be either 

duplex or simplex. 

TIA: (Telecommunication Industry Association) The 

Telecommunications Industry Association (TIA) is accredited by 

the American National Standards Institute (ANSI) to develop 

voluntary, consensus-based industry standards for a wide variety 

of Information and Communication Technologies (ICT) products, 

TDD: Time Division Duplexing is where the same frequency is used for 

the uplink and downlink but the uplink and downlink use a different 

time slot. 

TDMA: Time Division Multiple Access. Accommodates multiple users over 

the same radio by allocated each user a different time slot. 

VHF: Very High Frequency �± officially defined as the range 30 MHz to 

300 MHz. 
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UHF: Ultra High Frequency �± officially defined as the range 300 MHz to 

3000 MHz and includes part of the region often referred to as 

�³�0�L�F�U�R�Z�D�Y�H�V�´�� 
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2 Executive Summary 
BOPLASS Limited (BOPLASS) is a Council Controlled Organisation established to promote 

shared services between local authorities in the Bay of Plenty and Gisborne Regions. The 

company is owned by: Bay of Plenty Regional Council (BOPRC), Tauranga City Council (TCC), 

Gisborne (GDC), Kawerau (KDC), Opotiki (ODC), Rotorua (RDC), Taupo (TDC), Western Bay 

of Plenty (WBOPDC) and Whakatane District Councils (WDC). BOPLASS Councils are 

responsible for delivering services across a large geographic area including the Bay of Plenty, 

Taupo and Gisborne regions. 

Of the group, the councils participating with this strategy include Opotiki, Rotorua, Tauranga, 

Western Bay, Whakatane and the BOP Regional Council. 

The purpose of this report is to help the participating BOPLASS Councils develop a strategy 

around the use of radio telephony (RT) or more commonly called Land Mobile Radio (LMR).  It 

consists of two parts:  

�x A review of current BOP District and Regional Council RT (particularly CD) networks. 

�x A proposal for a replacement LMR network based on migrating from analogue to digital.   

The report concerns the use of LMR for voice services and not for SCADA/Telemetry which use 

�Q�H�W�Z�R�U�N�V���V�H�S�D�U�D�W�H���I�U�R�P���W�K�R�V�H���X�V�H�G���H�L�W�K�H�U���I�R�U���&�L�Y�L�O���'�H�I�H�Q�F�H�����&�'�����D�Q�G���µ�%�X�V�L�Q�H�V�V���$�V���8�V�X�D�O�¶�����%�$�8����

voice. All the current participating BOPLASS Councils voice LMR equipment is analogue and 

uses VHF frequencies. Radio repeaters are either owned by the council or leased from a LMR 

service provider; �W�K�H���P�R�E�L�O�H���S�R�U�W�D�E�O�H���U�D�G�L�R�V���D�U�H���D�O�O���R�Z�Q�H�G���E�\���W�K�H���F�R�X�Q�F�L�O�¶�V���� 

The Regional Council and District/City Councils all have their own CD Voice LMR networks but 

the BOPRC, WBOPDC, and WDC also have separate LMR networks for BAU Voice. For the 

WBOPDC the BAU network is used for operations primarily within the �µTECT �$�O�O���7�H�U�U�D�L�Q���3�D�U�N�¶��

which has poor cellular coverage. The WDC BAU network is generally only used as a backup 

to cellular and the council is considering whether to terminate the leased LMR BAU service and 

rely solely on either cellular or wireless mesh instead. In general the other councils reply upon 

cellular as the primary means for BAU but use their CD LMR repeaters as a backup in those 

areas with poor cellular coverage.  However, for the ODC which has in general poor cellular 

coverage across the district, the CD LMR network is the primary means for BAU communication.  

In NZ Radio Spectrum Management (RSM) is part of the Ministry of Business, Innovation and 

Employment (MBIE) and it is responsible for managing the radio spectrum including policy and 

licensing.  In 2010 they issued a new policy as part of a worldwide process (commonly called 

narrowbanding) to improve spectral efficiency in the LMR frequency bands.  One outcome of 

this policy is that use of 25kHz VHF channels will cease from the 1st of November 2015.  This 



Bay of Plenty 

Radio-Telephony Review and Strategy for the BOPLASS 

Report 

 

 

 

 
728H001R: Issue 3 5 June 2015  11 of 129 

affects the BOPRC since their CD (CD16) and BAU repeaters at Putauaki will have to be 

replaced along with the BAU repeater at Moutohora (Whale) Island.  

As part of the review indicative coverage predictions were completed for the current radio 

repeater sites.  Analysis of the results shows that in general CD coverage for each DC is 

acceptable however the BOPRC coverage is poor in the western, southern and eastern parts of 

the BOP region.  To improve this coverage at least two more repeater sites are required and an 

existing repeater shifted to another site. 

The New Zealand Government has directed that a whole-of-government approach be adopted 

for Public Protection and Disaster Relief (PPDR) communications. Agencies that are currently 

recognised as PPDR agencies include Enforcement agencies, First Responder agencies and 

Support agencies (e.g. CDEM Groups and Territorial Local Authorities).  The intent of this 

approach is gain efficiencies in terms of cost, network assets, and radio spectrum by agencies 

sharing the same radio network called the Whole of Government Radio Network (WGRN).  

Currently the WGRN consists of a trunked digital LMR network which is only available in the 

three metropolitan areas of Auckland, Wellington and Canterbury.  There are no plans at present 

to extend the WGRN to the rest of NZ and hence the Police, who operate and own this network, 

will continue to use analogue networks in these areas.   

Although the WGRN is currently based on LMR, in the long term (5 to 10yrs) for NZ and 

elsewhere it is expected that Cellular Networks (700MHz LTE) will used as the primary means 

of communication for PPDR agencies.  At present there are number of technological issues to 

be overcome before Cellular is resilient or reliable enough for PPDR and therefore it would be 

unwise for any council to rely upon cellular during an emergency.  Once these issues are solved 

it will take time to implement the changes and improve the coverage of the Cellular Network so 

it is comparable to the current LMR networks particularly in those areas with poor cellular 

coverage e.g. BOP.  Gauging the timescale is difficult as it depends on the time for standards 

to be developed and approved, radio equipment designed and manufactured, and networks 

installed.  This leaves CD along with other PPDR agencies in the BOP with either extending the 

life of their current analogue LMR networks (up to 10yrs) until WGRN (Cellular) is available or 

migrating to digital LMR and realising the benefits of digital sooner rather than later.   

For BAU services Cellular is now a viable alternative to LMR if the �µPush to Talk �R�Y�H�U���&�H�O�O�X�O�D�U�¶��

(PoC) application is used.  This replicates some of the LMR features e.g.  push-to-talk individual 

and group calls with low call setup delay. Its usefulness is still constrained by Cellular coverage 

and its vagaries and is not considered an option for addressing the BOPRC BAU requirement 

for regional coverage.  

To address the issues of narrrowbanding, coverage and transition to digital, the report proposes 

a new LMR network for BOPRC carrying both BAU and CD services.  It consists of two 
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data/voice channels at five repeater sites with linking between them and the RC in Tauranga.  

Initially the repeaters will operate in analogue mode until such time the RC is ready to migrate 

�W�R���G�L�J�L�W�D�O�������,�W�V���X�V�H���F�D�Q���E�H���H�[�W�H�Q�G�H�G���W�R���W�K�H���'�&�¶s if required; with or without additional channels 

depending upon traffic loading.   

In terms of a digital standard for the new network the options are either P25 (WGRN mandate) 

for DMR (standard most commonly used by NZ commercial radio providers).  The other 

standards e.g. NXDN, dPMR, TETRA are not suitable either because they are not open 

standards or require a channel spacing incompatible with analogue.  The indicative cost for 

implementing the proposed network is: 

P25 $531,630 

DMR $229,300 

This cost includes linking and the upgrading of solar power supplies at the repeater sites but not 

the cost for new portable and mobile radios.   

Currently radio communication interoperability between PPDR agencies is provided by using 

analogue on shared radio channels but this is more complicated for digital as the standards are 

mutually incompatible.  However all digital radios are capable of operating in analogue mode 

and hence interoperability at the local incident level can maintained using analogue simplex 

channels and between radio networks using gateways.  In the control, command, and dispatch 

operational environment for PPDR it is considered undesirable for radios to roam between the 

radio networks of different agencies.  If staff from one agency is required to use the radio network 

of another then it is expected that they will be provided with a radio for this purpose.  Therefore 

the issue of interoperability can be considered be a neutral factor when choosing a digital 

standard. 

The proposed new network could be solely council owned, in shared ownership between council 

and other organisations, or leased from a radio service provider.  When looking at synergies 

�E�H�W�Z�H�H�Q�� �%�2�3�� �5�&�� �'�&�¶�V�� �D�Q�G�� �R�W�K�H�U�� �R�U�J�D�Q�L�V�D�W�L�R�Q�V�� �L�Q�� �W�H�U�P�V�� �R�I�� �V�K�D�U�H�G�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H, the 

possibilities are probably confined to commercial operators since there is no planned rollout of 

the digital WRGN in the near future for the BOP. 

If the BOP RC were to consider sharing a network with a commercial service provider then it 

would most likely be trunking network and based on DMR.  In the BOP there are a number of 

providers deploying DMR capable repeaters as replacements for old analogue equipment.  At 

present Baywide Communications and Netcom Services Limited have digital (DMR) repeaters 

that covers the Western Bay of Plenty, ALCOM is presently implementing one that will cover the 

Rotorua District, and the WRUA have plans for ones in the near future.  Hence unless some 

sort of consortium can be formed between local BOP providers to build a regional digital trunking 

�Q�H�W�Z�R�U�N���W�K�H�Q���W�K�H���F�X�U�U�H�Q�W���D�Q�D�O�R�J�X�H���³�L�V�O�D�Q�G�V�´���Z�L�O�O���E�H���E�H�F�R�P�H���G�L�J�L�W�D�O���³�L�V�O�D�Q�G�V�´��in the future.  This 
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is an area when participating BOPLASS Councils could be involved if there is a benefit 

economically to the BOP Region. 
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3 Introduction 

 Scope of Work 
At the end of 2013, participating BOPLASS Councils was asked to conduct a project for a Bay 

of Plenty regional strategy around radio telephony (RT).  This was in response to an approach 

from the BOPRC to see if there is an opportunity for the participating BOPLASS Councils to 

collaborate in a RT strategy for the region and/or the appointment of providers and leases for 

radio telephone services. 

The BOPRC mentioned that there were not necessarily looking for just a procurement strategy, 

but an overall strategy covering things such as consistency in equipment, channel allocations, 

programming, coverage, use of new technology, etc. across councils. One of the questions 

posed was "where do we want to be in 5-10 years?" in relation to Radio Telephony in councils.  

The BOPRC and the participating BOPLASS Councils see this opportunity as most relevant for 

civil defence emergency management systems but may also be of value to those councils that 

are operating or leasing radio telephones for other purposes. 

To this end the participating BOPLASS Councils have engaged Rodger Hulston & White who 

are consulting telecommunication engineers to: 

1. Review the current BOP District and Regional Council RT (particularly CD) networks. 

2. Propose replacement RT network architectures for the participating BOPLASS Councils 

including the following considerations: 

�x Types of Service; Voice, telemetry/SCADA, SMS, GPS.  How the distinction between 

�F�R�X�Q�F�L�O���µ�E�X�V�L�Q�H�V�V���D�V���X�V�X�D�O�¶�����%�$�8�����D�Q�G���H�P�H�U�J�H�Q�F�\���V�H�U�Y�L�F�H�V���F�D�Q���E�H���P�D�Q�D�J�H�G�� 

�x Technology; Analogue vs Digital and how to manage the transition from Analogue to 

Digital. 

�x Trunking versus conventional networks. 

�x Encryption options for radios. 

�x Service delivery; repeater site and equipment maintenance including lease versus owned 

networks and service contracts. Also includes Network Performance Objectives including 

Availability. 

�x Interoperability acro�V�V���W�K�H���U�H�J�L�R�Q���Z�L�W�K���7�/�$�¶�V���D�Q�G���%�2�3�5�&�����D�Q�G�����U�G-party organisations 

such as forestry, police, fire, maritime, etc. 

�x Indicative cost models for proposed RT networks. 

The findings regarding the review of the current RT network can be found in Section 3 of this 

report and proposals regarding replacement RT network in Section 4. 
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Note that for the remainder of the report LMR (Land Mobile Radio) will be used instead of RT 

as it is the term commonly understood by the industry and regulator in New Zealand.  
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 Background 
The Territorial Local Authorities (TLA) involved in the review are:  

BOPRC  Bay of Plenty Regional Council  

WBOPDC Western Bay of Plenty District Council 

KDC  Kawerau District Council 

ODC  Opotiki District Council 

TCC  Tauranga City Council 

RDC  Rotorua District Council 

KDC  Kawerau District Council 

WDC  Whakatane District Council 

And their locations are shown in the map below. 

 

Figure 1: BOP TA Boundaries 

The BOPRC is shown as the blue outline on the map and included part of the Taupo District 

Council and excludes part of the Rotorua District Council. 

ODC 

WDC 

RDC 

WBOPDC 

TDC 

KDC 
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4 Review of current radio services 

 Overview 
This section presents the key findings from reviewing the current LMR network.  The review 

consisted of the following activities: 

1. Analysis of the RSM Licence Database to determine the Land mobile repeater radio licence 

holders in the Bay of Plenty (BOP), the frequencies used, and the location of the repeater 

sites and radio links.  This provides an overview of the infrastructure present in the region.  

Organisations included Police, Fire, Ambulance, DOC, MCDEM, Councils, TeamTalk and 

other significant regional commercial operators e.g. Forestry. 

2. Interviewing key staff at each council (including the regional council) that is responsible or 

concerned with the use of Land Mobile services either owned or leased by the council.  In 

the case of leased services it will be necessary also to interview the service providers e.g. 

TeamTalk.  The purpose of these interviews was to determine: 

a. What equipment is being used regionally and for what type of services, 

b. What radio communication technology is being used VHF, UHF, Telemetry, 

Microwave, Digital 

c. What other repeater sites are potentially available in the region 

d. Who is managing the current repeater sites 

e. What cost is there in R&M of the sites and equipment (previous 5 years). 

3. Visiting some of the key repeater sites to assess state of radio equipment, antennas, 

mounting structures, power supplies, and backup generators. 

4. Identifying where there are gaps in coverage based on indicative coverage predictions and 

published coverage maps e.g. TeamTalk. 

5. Interviewing Police (WGRN �± Whole of Government Radio Network), TeamTalk, and other 

regional commercial service providers with regard to rollout of digital land mobile networks. 
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 Radio Repeater Sites 
From the radio licence information and responses from the district councils, the following 

repeater sites were identified as being used for BAU or CD voice: 

�x Papamoa No2 

�x TECT All Terrain Park 

�x Rangitoto (Whakapoungakau)  

�x Moerangi 

�x Putauaki 

�x Moutohora (Whale) Island 

�x Ohiwa Peninsula Hill 

�x Whanarua Bay 

The location of these sites is shown below.   

 

Figure 2: BOP CD/BAU Repeater Locations 
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4.2.1 Infrastructure 

The following table summarises the infrastructure at each of the sites. It was not possible to visit 

some of the sites within the time allowed because of problems with access.  

 

Site Name Access Power State of 

Radio 

Infrastructure 

Site Ownership 

Rangitoto 

(Whakapoungakau)  

Helicopter or 

drive and 30 

min bush 

walk 

Solar PV Tidy installation 

Shelter Sound 

Wooden pole �± 

old may to be 

replaced in 

future 

Rotorua Coastguard 

Site is located within the 

Lake Okataina Scenic 

Reserve which is 

administered on the behalf 

of the crown by the Lake 

Okataina Scenic Reserves 

Board.  

 Putauaki 

 (WRUA) 

Helicopter or 

drive and 10 

min bush 

walk 

Mains with 

backup 

generator 

Tidy installation 

Building sound 

Steel Poles �± 

one for TX and 

other for RX. 

WRUA 

Mt Putauaki and its 

surrounds is owned and 

managed by the Nga 

Maunga Kaitiaki Trust  

Moutohora (Whale) 

Island 

Helicopter or 

boat 

Solar PV Wooden Pole WRUA  

radio site is subject to a 

concession see below 

Ohiwa Peninsula 

Hill 

Drive to site Solar PV New Installation Private Land 

Whanarua Bay Helicopter or 

walk 

Solar PV Not visited Private Land 

TECT All Terrain 

Park 

Drive to site Solar PV New Installation WBOPRC 

Papamoa No2 Drive to site Solar PV Shelter sound 

Antennas and 

wooden pole 

sound 

Indoor 

installation 

untidy 

WBOPRC 
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Site Name Access Power State of 

Radio 

Infrastructure 

Site Ownership 

Moerangi Drive to site  Solar PV 

with backup 

generator? 

Wooden pole �± 

old may to be 

replaced in 

future 

Shelter Sound 

Kaingaroa Timberlands 

DOC Land 

Table 1: Radio Site Information 

See Site Photographs for photographs of the sites  
Moutohora (Whale) Island  

Moutohora Island is managed by �7�H���7�D�S�D�W�R�U�X���—���7�R�L which is a statutory board consisting of the 

Crown and Ngati Awa to give effect to co-operative conservation management and planning.  

Currently the board is reviewing the use of the island as a telecommunications site and have 

extended the concession for the radio site until 2017.  It is not known at this stage what will be 

the outcome of the review but it does raise concerns about the future viability of the radio site. 

 Frequencies 
To determine what radio licences are held by the BOP Territorial Authorities, licence information 

was obtained from the Radio Licence Database of the Radio Spectrum Management Group 

(Ministry of Business Innovation and Employment).  This group is responsible for managing 

radio spectrum in New Zealand. 

The list of current radio licences can be found in Appendix 1 and the distribution of radio licences 

including type is as follows: 

 

TA Landmobile  Linking Purpose 

BOPRC �¥ �¥ BAU Voice and SCADA 

Note CD16 service leased from 

TeamTalk 

WBOPDC �¥ �¥ BAU Voice and SCADA 

KDC none none  

ODC none none Note BAU Voice provided by 

using CD frequencies 

TCC �¥ �¥ BAU SCADA 
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RDC �¥ �¥ BAU SCADA 

WDC none none Note BAU Voice services leased 

from WRUA 

MCDEM �¥ �¥ CD 

Table 2: Distribution of Radio Licences 

Note BOPRC is referred to as the Environment BOP and the TCC as the Tauranga District 

Council in the radio licences. 

BAU (Business as usual) refers to those licences used for the following applications e.g. 

�x Voice �± used by councils for communicating with staff for day to day operations e.g. 

animal and weed control, environmental, health and safety etc. 

�x SCADA/Telemetry �± Radio used for provide the communication circuits needed to monitor 

and control water and waste water reticulation, water level monitoring on rivers and lakes 

etc. 

CD (Civil Defence) refers to those ESB licences held by the MCDEM (Ministry of Civil Defence 

and Emergency Management) but used by �W�K�H�� �7�/�$�¶�V for CD and also for BAU voice 

�F�R�P�P�X�Q�L�F�D�W�L�R�Q���L�Q���V�R�P�H���7�/�$�¶�V.  All the repeater frequencies are being used except the licence 

at Kopukairua (ES130).  

Some TLAs are also leasing radio services where the radio licences are held by the provider 

e.g. Team Talk (CD16) and Whakatane Radio Users Association (WRUA). 

The complete set of licences being used but not necessarily owned by the TAs is given Appendix 

1.  

The review it is only concerned with voice services for BAU and for CD; the licence information 

regarding other services has been included for completeness. 

For voice services both simplex and duplex frequency channels are used. Simplex channels are 

used for communications between users within a small geographical area when users 

communicate directly between each other without using a repeater. Duplex channels are used 

for communications over wide geographical area where repeaters are needed to overcome 

terrain obstructions which would otherwise limit communication between users.  

The report focusses on the use of repeaters by the councils since this affects the radio coverage 

within a district and over the BOP region.  Also the radio repeaters are the most expensive single 

component to own, operate and maintain. 

4.3.1 BOPRC (Bay of Plenty Regional Council) 

BAU Voice  

This consists of three repeater sites that are linked together i.e. 
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Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Rangitoto 

(Whakapoungakau)  

E (VHF) EN151 

 (12.5kHz) 

BOPRC Council 

Putauaki 

(WRUA site) 

E (VHF) E197 

(25kHz) 

WRUA 

(licence 

expires Nov 

2015) 

WRUA 

Moutohora (Whale) 

Island 

E (VHF) E47 

(25kHz) 

BOPRC WRUA 

Table 3: BOPRC BAU Repeaters 

Note that BOPRC leases a Telemetry channel E191 (25kHz expires Nov 2015))  

 

Radio Links 

Radio Channel Used Ownership  

Frequency 

Band 

Channel No Frequency 

Channel 

Radio Linking 

Equipment 

Rangitoto 

(Whakapoungakau) 

- Putauaki 

J (UHF) JNB1 Council Rangitoto 

(Whakapoungakau) 

owned by Council 

Putauaki owned by 

WRUA 

Putauaki �± 

Moutohora (Whale) 

Island 

ESB (VHF) E197/E47 Council/WRUA 

((licence expires 

Nov 2015) 

Back to Back radio 

repeater owned by 

WRUA 

Table 4: BOPRC BAU Repeater Linking 
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CD Voice  

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Putauaki 

(Kordia Site) 

CD (VHF) CD16 

(25kHz) 

Team Talk 

(licence 

expires Nov 

2015) 

Team Talk 

Table 5: BOPRC CD Repeater 

4.3.2 WBOPDC(Western Bay of Plenty District Council) 

 BAU Voice  

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

TECT All Terrain 

Park 

E (VHF) EN158 

 (12.5kHz) 

WBOPDC Council 

Table 6: WBOPDC BAU Voice Repeater 

They also lease radio services from Baywide Communications at Kopukairua. 

CD Voice  

This consists of two repeater sites that are linked together i.e. 

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

TECT All Terrain 

Park 

ESB (VHF) ES135 

 (12.5kHz) 

MCDEM Council 

Papamoa No2 ESB (VHF) ES4 

 (12.5kHz) 

MCDEM Council 

Table 7: WBOPDC CD Repeaters 
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Radio Link 

Radio Channel Used Ownership  

Frequency 

Band 

Channel No Frequency 

Channel 

Radio Linking 

Equipment 

Rangitoto 

(Whakapoungakau) 

- Putauaki 

EE (VHF) EE19 

(12.5kHz) 

MCDEM Council 

Table 8: WBOPDC CD Linking 

4.3.3 TCC (Tauranga City Council) 

BAU Voice  

No frequencies owned by the council. 

CD Voice  

Requirements covered by WBOPDC. 

4.3.4 RDC (Rotorua District Council) 

BAU Voice  

No frequencies owned by the council but CD frequencies used instead. 

CD Voice  

Sites no linked. 

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Rangitoto 

(Whakapoungakau) 

ESB (VHF) ES1 

 (12.5kHz) 

MCDEM Council 

Moerangi ESB (VHF) ES41 

 (12.5kHz) 

MCDEM CNML 

Table 9: RDC CD Repeaters 

4.3.5 KDC (Kawerau District Council) 

BAU Voice  

No frequencies owned by the council.  

CD Voice  

Requirement covered by WDC 
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4.3.6 WDC (Whakatane District Council) 

BAU Voice  

This consists of two repeater sites that are linked together i.e. 

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Putauaki 

(WRUA site) 

ESB (VHF) ES43 

(12.5kHz) 

MCDEM WRUA 

Moutohora (Whale) 

Island 

ESB (VHF) ES131 

(12.5kHz) 

BOPRC WRUA 

Table 10: WDC BAU Repeaters 

Radio Link 

Radio Channel Used Ownership  

Frequency 

Band 

Channel No Frequency 

Channel 

Radio Linking 

Equipment 

Putauaki �± 

Moutohora (Whale) 

Island 

J (UHF) J45A WRUA WRUA 

Table 11: WDC BAU Linking 

CD Voice  

 

Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Putauaki 

(WRUA site) 

ESB (VHF) ES132 

(12.5kHz) 

MCDEM WRUA 

Table 12: WDC CD Repeater 

4.3.7 ODC (Opotiki District Council) 

BAU Voice  

No frequencies owned by the council but CD frequencies used instead. 

CD Voice  
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Repeater Sites 

Radio Channel Used Ownership  

Frequency Band Channel No Frequency 

Channel 

Radio Repeater 

Equipment 

Ohiwa Peninsula Hill ESB (VHF) ES7 

(12.5kHz) 

MCDEM Council 

Whanarua Bay 

(Simplex Repeater) 

ESB (VHF) ESX50 ? Council 

Table 13: ODC CD Repeaters 

Notes: 

No ESX50 licence found for MCDEM or ODC  

Two repeater sites linked using ES7. 

 Radio Coverage 
(See Appendix B:) 

As discussed in section 4.3 simplex frequency channels licences are generally used for local 

�D�G�K�R�F�� �F�R�Y�H�U�D�J�H���� �6�L�Q�F�H�� �E�R�W�K�� �H�Q�G�V�� �R�I�� �W�K�H�� �U�D�G�L�R�� �O�L�Q�N�� �D�U�H�� �µ�P�R�E�L�O�H�¶�� �W�K�H�Q�� �L�W�� �L�V�� �Q�R�W�� �S�R�V�V�L�E�O�H�� �W�R�� �G�R��

coverage predictions for the general case and often portable repeaters are used to supplement 

or improve local coverage.  

The following are the findings or trends in terms of the indicative coverage predicted for each of 

the repeater sites which are used for district or regional coverage.  

4.4.1 Papamoa No2 

�x Good coverage coastal WBOPDC, Tauranga and NW from Tauranga. 

�x Poor coverage SW of Tauranga (TECT All Terrain Park direction) and elsewhere. 

4.4.2 TECT All Terrain Park 

�x Good coverage in Park, coastal NE from Tauranga and NW from Tauranga. 

�x Poor coverage around Tauranga, Mt Maunganui and elsewhere. 

4.4.3  Rangitoto (Whakapoungakau) 

�x Good coverage between NW to NE from site. 

�x Good coverage of Rotorua district except for region SW of Rotorua. 

�x Poor coverage of Tauranga and inland region SW of Tauranga. 

�x Poor coverage elsewhere. 
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4.4.4 Moerangi 

�x Good coverage within RDC area. 

�x Poor coverage elsewhere. 

4.4.5 Putauaki 

�x Good coverage S to Murupara and N to Coast. 

�x In general good coverage NW to coastal to Katikati. 

�x Poor coverage between Whakatane and Opotiki. 

�x Spotty coverage NE coastal to to Waikawa Pt. 

�x Poor coverage in Rotorua District in general, and SW of Tauranga. 

4.4.6 Moutohora (Whale) Island 

�x Good coverage coastal W to Te Puke and SW coastal/inland through to Kawerau. 

�x Good coastal coverage S to SE from Whakatane to Opotiki 

�x Spotty coastal coverage E to Waikawa Pt. 

�x Poor coverage elsewhere 

4.4.7 Ohiwa Peninsula Hill 

�x Good coverage coastal around site W to Ohope and E to Torere. 

�x Good coverage inland region behind Opotiki. 

�x Poor coverage elsewhere. 

4.4.8 Whanarua Bay 

�x Good coverage coastal coverage NE from Waikawa Pt and SW to Omaio.  

�x Poor coverage elsewhere. 

4.4.9 District Coverage for CD service 

For the CD services in each council there seems to be adequate coverage over their district 

given the indicative coverage predictions for the repeaters used.   

4.4.10 Regional Coverage 

CD Service  

The regional council has only one CD repeater site located at Putauaki. While coverage is 

sufficient to communicate between the ECC at Tauranga and the EOCs at Kawerau, Whakatane 

and Opotiki it is marginal between the ECC and Rotorua.  It is also insufficient to provide good 

coverage between regional staff across the BOPRC area.   
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BAU Service  

The BAU voice service uses repeaters at Rangitoto (Whakapoungakau), Moutohora (Whale) 

Island, and Putauaki.  The coverage is in general good except for inland SW Tauranga, S of 

Rotorua, and E of Opotiki. 
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 Equipment 
The review did not include looking at the radio equipment held by the councils however a number 

of them have provided information about the mobile and handheld radios they hold. 

 

Council 

Mobile and Portable Radios 

Mobile Handheld 

Model Status Model Status 

ODC 

Tait TM8200 

TM8100 

Current Motorola 

GM328 

No longer sold or 

supported 

Tait  

T2000mk1/2  

T2010mk1/2  

T2015  

T7000 

 

No longer sold or 

supported 

  

ICOM F110 Current   

RDC 

Tait TM8115/8110 Current Hytera 

TC610 

Current 

 

Tait T2000 No longer sold or 

supported 

Motorola 

GM300 

No longer sold or 

supported 

Hytera TM610 Current 

 

  

WBOPDC 

Motorola DM3601 Current model 

(Analogue and 

Digital DMR) 

Motorola 

GM300/328 

 

No longer sold or 

supported 

 

  Entel HT725 Current model 

WDC 

Tait T2000 

(CD & BAU) 

No longer sold or 

supported 

Icom ICF50 

(CD) 

Current 

 

  Icom IC F11 

(CD) 

Current 

  Tait TP8100 Current 

Regional CDEM 

Group 

TM8200 Current TP8100 Current 

Table 14: Council Mobile and Portable Radio Models 
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Council 

Portable Repeaters 

Model Status 

ODC None  

RDC Tait model unknown old 

WBOPDC None  

WDC 
Tait T355/356 No longer sold or 

supported 

Regional CDEM 

Group 

GME UHF 

Crossband VHF 

current 

Table 15: Council Portable Repeaters 

 Other LMR Networks within BOP 
In terms of other organisation with LMR networks (more than 2 repeater sites or Trunked 

systems) in the BOP they can be divided into: 

�x Private LMR networks for use only by the organisation concerned.  

�x Public LMR networks which are for public access by subscription. 

The organisations are: 

 

Private LMR Networks 

(Note only those organisation with significant networks are listed i.e. 

3 or more repeater sites 

Organisation Type of User Ownership Type of 

Network 

Police and Fire Emergency Service Network Owned 

by Police  

Conventional 

Analogue 

Ambulance Emergency Service Network leased 

from Team Talk 

Conventional 

Analogue 

Department of 

Conservation 

Government 

Department 

Network Owned 

by DOC 

Conventional 

Analogue 

Tiaki Plantations, 

Company 

Forestry Tiaki Plantations, 

Company 

Conventional 

Analogue 
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Private LMR Networks 

(Note only those organisation with significant networks are listed i.e. 

3 or more repeater sites 

Organisation Type of User Ownership Type of 

Network 

Taumata Plantations 

Limited Company 

Forestry Taumata 

Plantations 

Limited Company 

Conventional 

Analogue 

Horizon Energy 

Distribution Limited 

Electricity Network owned 

by Horizon 

Energy 

Conventional 

Analogue 

C3 Limited 

 (Cargo handling 

Company) 

Transport Port of Tauranga Conventional 

Analogue 

Kiwirail Transport Network owned 

by Kiwi Rail 

Conventional 

Analogue 

Table 16: Private LMR Networks 

 

Public LMR Network 

(commercial providers) 

Company Name Type of Network Plans for Digital 

Network (BOP) 

Alcom Conventional Analogue 

Has plans for digital 

network (DMR) 

Yes at 

Ngongotaha 

Baywide Communications 

Ltd 

Conventional Analogue 

Conventional Digital 

(DMR) 

 

Already digital at 

Kopukairua 

Kordia NZ Ltd Trunked Digital (TETRA) Already digital at 

Kopukairua 
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Public LMR Network 

(commercial providers) 

Company Name Type of Network Plans for Digital 

Network (BOP) 

Netcom Services Ltd Conventional Analogue 

Trunked Digital (DMR) 

Already digital at 

Minden, Te Weraiti 

and Papamoa  

 

Team Talk Conventional and Trunked 

Analogue 

 

No plans at the 

moment. 

Whakatane Radio Users 

Association(WRUA) 

Conventional Analogue Yes plans 

underway 

Table 17: Public LMR Networks 

4.6.1 Whole of Government Radio Network (WGRN) 

The New Zealand Government has directed that a whole-of-government approach be adopted 

for Public Protection and Disaster Relief (PPDR) communications. Agencies that are currently 

recognised as PPDR agencies include Enforcement agencies, First Responder agencies and 

Support agencies (e.g. CDEM Groups and Territorial Local Authorities).  The intent of this 

approach is gain to efficiencies in terms of cost, network assets, and radio spectrum and has 

been is encompassed in the WGRN. 

Initially the WGRN was envisaged as digital network based on using the NZ Police Replacement 

Radio Network (RRN) which was designed to replace their aging analogue network but from 

2013 it is now an aggregation of both digital and analogue radio networks used by PPDR 

agencies. For the Police this means that they will operate on their digital radio network in the 

three metropolitan areas of Auckland, Wellington and Canterbury, while continuing to operate 

their analogue network in the rest of New Zealand.   

In those areas with digital the Police in effect become a service provider to these other agencies. 

Similar to a Public LMR Network except it is designed to meet higher levels for network reliability 

and resilience than required for a commercial network. According to a press release (March 

2013) it expected that the Fire Service will complete its transition to the Police digital network in 

the three metro areas by 2014/15. The next agency likely to join is the Ambulance services 

though no timescale has been given.  It is expected other agencies will move to the digital 

WGRN as it suits their operational and budgetary requirements.  



Bay of Plenty 

Radio-Telephony Review and Strategy for the BOPLASS 

Report 

 

 

 

 
728H001R: Issue 3 5 June 2015  33 of 129 

WGRN policy is still evolving but it mainly concerns governance with probably the provision, 

operation, and maintenance of services being contracted out to third parties as signalled in a 

recent RFI issued 7 August 2014 (see ref 13). �± The purpose of the RFI is to  

�x �³Identify the experience and capability of providers to operate the Whole of Government 

Radio Network (WGRN) in whole or part;  

�x Identify if there are providers with an interest in the development and delivery of WGRN 

services which meet or exceed the requirements of the strategic approach  

�x Gain providers perspectives on partnering approaches for engagement with Government 

for the delivery of the WGRN strategic direction; and  

�x Provide the market with an understanding of the WGRN��� ́

In developing the policy for the WGRN there appears to the writer insufficient consideration of 

the differences in BAU communications between agencies that comprise the PPDR sector.  For 

Police, Fire, and Ambulance their BAU requirements is emergency communications. Whereas 

for TLAs (regional and district) their BAU communications are mainly associated with Health 

and Safety and work flow management.  In terms of PPDR, CDEM Groups and TLAs are 

�³�V�X�S�S�R�U�W���R�U�J�D�Q�L�V�D�W�L�R�Q�V�´���W�K�D�W���S�U�R�Y�L�G�H���V�S�H�F�L�D�O�L�V�H�G���U�H�V�R�X�U�F�H�V���D�Q�G���V�H�U�Y�L�F�H�V���L�Q���W�K�H���P�D�Q�D�J�H�P�H�Q�W���R�I 

�D�Q�G���U�H�V�S�R�Q�V�H���W�R���H�P�H�U�J�H�Q�F�L�H�V�������:�K�H�U�H�D�V���3�R�O�L�F�H�����)�L�U�H�����D�Q�G���$�P�E�X�O�D�Q�F�H���D�U�H���³�I�L�U�V�W���U�H�V�S�R�Q�G�H�U�V�´���W�K�D�W��

provide services in the field as a first response to emergencies 

For those areas outside the coverage of the current digital WGRN e.g. BOP there are no plans 

to roll out a digital network for cost reasons and because in the long term (5 to 10yrs) the 

communication needs for PPDR is expected to be met using Cellular Networks.  This leaves CD 

along with other PPDR agencies in the BOP with either having to extend the life of their current 

analogue networks until WGRN (Cellular) is available or migrate to digital.  

At present there are number of technological issues to be overcome before Cellular is resilient 

or reliable enough for PPDR (see Appendix J:).  Once these issues are solved it will take time 

to implement the changes and improve the coverage of the Cellular Network so it is comparable 

to current LMR networks; particularly in those areas with in general poor cellular coverage e.g. 

BOP.  Although the NZ Government through the Rural Broadband Initiative (RBI see ref 12) has 

a programme for improving coverage, its primary focus is providing broadband to schools, 

hospital and medical centres, and libraries.  This is unlikely to meet the coverage needs for 

PPDR unless the Government provides more funding for Spark and Vodafone to extend their 

cellular coverage. 

One possible short to medium term scenario being considered is using radios that support 

roaming between Cellular LTE and LMR networks.  Cellular will be used as the primary means 

of communication with LMR used as a backup in case of a cellular failure.  Should this happened 
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then given the bandwidth disparity between the two only voice and a limited data service could 

be carried on LMR. 
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5 LMR Network Architecture 
Given the stated government policy regarding the WGRN then it can be assumed sometime in 

the future that CDEM in the BOP will be migrated to the digital WGRN. However since that 

WGRN is unlikely to be deployed across the BOP within the next 5 years then the CDEM in the 

BOP will have to retain their own networks (both regional and district) in the short to medium 

term. Probably continuing with the current mix of owned and leased radio infrastructure. 

During this time the councils can either decide to: 

1. Maintain the status quo of the current network assuming it is meeting the current need of 

users until such time the WGRN (LMR or Cellular?) is available. 

2. Or upgrade the current network to meet the current and future needs of users rather than 

wait for the WGRN.  

When upgrading the current network or building a new one, the following key factors need to be 

considered since they determine the type and scale of the network (network architecture) 

�x User Requirements 

�x Frequency Spectrum 

�x Radio Coverage 

�x Type of Network 

�x Choice of radio technology 

�x Migration strategy 

�x Scale of Network (Coverage) 

�x Reliability, Resilience, and Security 

�x Implementation and Operating costs. 

 User Requirements 
This section analyses and describes the user objectives both current and future to be met by 

any LMR service. 

5.1.1 BAU services 

Voice  

At present the following councils have separate LMR networks for BAU communication: 

�x WBOP to provide voice communications within the TECT All Terrain Park.  They also use 

a leased repeater service from Baywide Communciations Limited. 

�x BOPRC for regional voice communications. 

�x WDC for district voice communications. 
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For the WBOP (TECT All Terrain Park), BOPRC, and ODC, LMR is the primary means of 

communication given poor or no cellular coverage in the areas of operation.  In the case of the 

ODC they use their CD LMR network for both BAU and CD services. 

For WDC, RDC, and TCC cellular is the primary means of communication with LMR used as a 

backup for those locations with poor cellular coverage.  In the case of the WDC they can use 

their BAU LMR network whereas RDC and TCC have to use their CD LMR networks.  

When compared to CD, most BAU communications can be considered non-critical (�L���H�����L�W���G�R�H�V�Q�¶�W��

matter if communications is delayed) except those associated with health and safety.  In this 

case, like CD, cellular does not provide the same coverage reliability and resilence as LMR 

particularly for field staff working in remote areas.  Therefore in the foreseeable future LMR will 

still be needed as a backup to cellular.   

Scada/Telemetry Networks  

The only councils using radio networks for SCADA and Telemetry are WBOPRC, TCC, RDC 

and BOPRC which are dedicated to this application only.  In the past analogue LMR radio in 

conjunction with modems was used to provide data communications (typically 1200bits/s) for 

this application. However the trend now is to use digital radios specifically designed for data 

(serial or Ethernet) particularly with need for higher data rates (>9600bits/s). This is still generally 

the case when compared with digital LMR which although designed to carry data has data rates 

less than 9600bits/s. 

Apart from providing this overview for completeness, the terms of reference for this report does 

not include the review of SCADA/Telemetry services.  

5.1.2 CD Services 

At present LMR is the most common and reliable way of providing communications during a 

Civil Defence Emergency and for emergency services in general (See Appendix J:). This is why 

all the district councils need to retain LMR networks despite Cellular being ubiquitous and 

eroding away some of the reasons why LMR was chosen in the past.  

All district and regionals councils have statutory obligations and responsibilities in terms of Civil 

Defence. T�K�H�� �I�U�D�P�H�Z�R�U�N�� �I�R�U�� �P�D�Q�D�J�L�Q�J�� �H�P�H�U�J�H�Q�F�L�H�V�� �L�V�� �G�H�I�L�Q�H�G�� �L�Q�� �³�7�K�H�� �1�H�Z�� �=�H�D�O�D�Q�G��

Coordinated Incident Management System (CIMS) 2nd �H�G�L�W�L�R�Q�� �$�S�U�L�O�� ���������´�� �S�X�E�O�L�V�K�H�G�� �E�\�� �W�K�H��

Officia�O�V�¶�� �&�R�P�P�L�W�W�H�H�� �I�R�U�� �'�R�P�H�V�W�L�F�� �D�Q�G�� �(�[�W�H�U�Q�D�O�� �6�H�F�X�U�L�W�\�� �&�R�R�U�G�L�Q�D�W�L�R�Q�� �Z�K�L�F�K�� �L�V�� �X�Q�G�H�U�� �W�K�H��

Department of the Prime Minister and Cabinet. It describes the hierarchy of response levels i.e.  
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Figure 3: CIMS Response Levels (ref fig 5 of CIMS) 

The ICP (Incident Control Point) is a single location where an Incident Controller and members 

of their IMT (Incident Management Team) coordinate and manage response operations at an 

incident level response. Agency response carried out by first responders.  

District Councils are responsible for EOC (Emergency Operations Centres) which is a local level 

CC (Coordination Centre) that coordinates the local response and provides support to incident 

level response activities. 

Regional Councils are responsible for ECC (Emergency Coordination Centres) which is a 

regional level CC that coordinates the regional response and provides support to local level 

responses.  

For the CIMS to work, communication is required between each level for all the 

agencies/organisations involved in managing the emergency. In terms of communications the 

TA responsibilities (both DC and RC) are summarised in the following table. 

 

Response 

Level 

Communications 

Needs 

TA 

responsible 

Geographic 

Area of 

Communication 

Communication 

Modes 

(see Appendix F:) 

ICP Between Incident 

Controller and IMT staff 

Between IMT staff 

District 

Council 

Local coverage (< 

1km)  

Direct (simplex) 

Portable Repeater 

EOC Between EOC Controller 

and one or more 

Incident Controllers 

District 

Council 

District Fixed Repeater 

ECC Between ECC and one 

or more EOC controllers 

Regional 

Council 

Regional  Number of fixed 

repeaters 

Table 18: CD Comms Requirements 
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Based on review it appears that district councils are meeting their obligations under this 

framework in terms local and district wide communications using their current networks.  

5.1.3 Interoperability 

A key requirement for PPDR agencies is interoperability particular between first responder 

agencies. Interoperability is broken into following areas: governance, standard operating 

procedures, training and exercises, usage and technology. This section discusses the 

technological aspect of interoperability whose purpose is to support an operation, not drive it. 

Use of another radio network  

This is where a radio from one organisation is used on the radio network of another organisation. 

All the digital standards are mutually incompatible whereas for analogue there is essence one 

standard FM for LMR (AM for LMR has been phased out and is considered obsolete). This 

means that it is relatively easy for the user of one organisation to use the channel of another 

organisation for communication, particularly for conventional LMR systems (simplex and 

repeater modes). Generally all that is required is for the correct channel to be programmed into 

the radio along with the CTCSS tones and permission from the other organisation. For trunked 

analogue systems it is little more complicated but still practical.  

Liaison Channels  

These are agreed common channel/s that can be used for communication between users from 

different organisations. This type of interoperability is typically needed at an emergency where 

short range communication is only needed and hence Simplex is used since no network 

infrastructure is needed making interoperability easier.  

As discussed in the previous section this easy to do for analogue but impossible for digital unless 

the different organisation use the same digital standard. 

Radio Gateways  

Radio gateways are devices used to connect one radio network to another radio network making 

it possible for a radio user to use their network, in effect, to talk to a user on another network.  

When this happens the user appears as another radio Talk Group (TG) on the other network.  

This is typically done using the following means: 

�x Direct IP connection between the two networks via gateways 

�x IP connection to a gateway connected to a radio on the other network. 

Telephone interconnects are gateways that are commonly used on analogue networks to 

connect radio users to the PSTN. It is relatively straightforward to interconnect conventional 

�D�Q�D�O�R�J�X�H���Q�H�W�Z�R�U�N�V���D�V���W�K�H���V�D�P�H���³�V�W�D�Q�G�D�U�G�´���L�V���E�H�L�Q�J���X�V�H�G�� 

Gateways are also available for interconnecting between analogue and digital networks (any 

standard) and between digital networks (TETRA, DMR, dPMR, NXDN, P25) 
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A variation on using a gateway is using a console patching to temporarily connect two 

incompatible systems together via 4-wire audio or RF links. 

Interoperability within PPDR  

When considering the hierarchy of management described in the CIMS each agency will use 

their own networks to communicate with their staff at the ICP, EOC or ECC levels. Hence 

interoperability is not normally required in the command, control, and dispatch operating 

environment.  

When it may be required at an incident is where the incident controller from one agency may 

have to communicate directly with first responders from other agency or when a team of first 

responders is supplemented with others from elsewhere e.g. another area in New Zealand or 

country as happened in the Christchurch Earthquake. In this case the visitors have to use a 

local network for communication. If this is not compatible with their radios in the case of digital 

then either temporary radios would have to be provided or an analogue network used instead. 

In the Christchurch those international teams with P25 radios e.g. NSW Police were quickly able 

to use the NZ Police P25 network (now WGRN). 

Considerations for participating BOPLASS Council s 

Currently within the BOP all the PPDR agencies use analogue LMR and given the indecision 

regarding WGRN (See Section 4.6.1) are likely to remain so in the short to medium term.  

Therefore the BOP DC CD voice services should also remain on analogue to maintain 

interoperability.  This is not as important for the BOPRC CD voice service as this is used 

principally for communicating between the EOCs and ECC.  Also the ECC is the logical place 

for gateways/console to connect to the radio networks of other agencies.   

5.1.4 Integrated Network for BAU and CD Services 

The Civil Defence communication infrastructure at the local and regional level is funded and 

provided by the TLAs (regional and district) through rates and hence has to compete with other 

needs.  Also for TLAs the BAU communications infrastructure is generally separate from the CD 

infrastructure i.e. no integrated radio network.  This is in part due to technological limitations 

associated with analogue LMR but also historical with funding for the two coming out of different 

budgets. Therefore (like the WGRN) it makes sense for TLAs to move to an integrated radio 

network for all their LMR services irrespective of the user groups, BAU or CD, to gain efficiencies 

in network infrastructure costs. 

If an integrated radio network is envisaged then it has to meet both the TLAs BAU and CD user 

requirements. For BAU these will be set by the business/service needs of the TLA whereas for 

CD they are prescribed by the government PPDR framework which includes the WGRN and 

CIMS. 
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 Frequency Spectrum 
In NZ radio spectrum is managed by the Radio Spectrum Management (RSM) which is part of 

the Ministry of Business, Innovation and Employment (MBIE).  Their responsibilities include 

policy, enforcing compliance, and licensing of frequencies for radio communication.  For LMR 

in particular these frequencies/channels are listed in PIB23 �³Mobile Service Bands in New 

Zealand�´���� 

5.2.1 Narrowbanding 

In 2009 RSM released a discussion paper regarding the introduction of digital land mobile radio 

(digital LMR) technologies in the VHF and lower UHF bands.  This was part of a worldwide 

process (commonly called narrowbanding) to improve spectral efficiency in the LMR frequency 

bands which for many countries were becoming congested.  In NZ 12.5kHz and 25kHz channels 

are used for analogue LMR; often referred to as narrow and wideband channels respectively.   

One outcome of this policy is that the use of 25kHz analogue channels below 470MHz has to 

cease this year (1st November 2015).  Note that this applies for all licences except those used 

in ESA band, and for SCADA and Data services in C and D band.  

Above 470MHz, 25kHz channels except those for SCADA and Data will be phase out by 31st 

December 2019.   

5.2.2 Implications for BOPRC 

For the VHF radio licences used by the BOP District Councils and Regional Council only the 

following licences will expire because they are for 25kHz channels: 

 

Licence 

Id 

Licence 

Number 
Org Name Ref Freq Channel Tx Loc Name 

1498 94956 ENVIRONMENT BOP 151.325 E47 WHALE ISLAND 

35587 124929 ENVIRONMENT BOP 150.7625 EX57 

ROTORUA CIVIC 

CENTRE 

134397 221417 ENVIRONMENT BOP 

153.5813 

153.5563 

EX89 

EX87 BAY OF PLENTY AREA 

60477 164331 TEAMTALK LTD 148.3875 CD16 PUTAUAKI 

25645 65176 WHAKATANE RTUA 153.2 E197 PUTAUAKI(RTUA) 

Table 19: Licences due to expire 

�x CD16 is used for Regional CD communications and the service is provided by TeamTalk. 

It is in a legacy band called the CD band which used for CD communications prior to the 

availability of channels in ESB band. 



Bay of Plenty 

Radio-Telephony Review and Strategy for the BOPLASS 

Report 

 

 

 

 
728H001R: Issue 3 5 June 2015  41 of 129 

�x E47 and E197 are for Regional Voice communications and the service is provided by 

WRUA. 

�x EX57 and EX87 are simplex channels held by the BOPRC their use is unknown. 

Voice  

As CD16 is critical to CD communications between the district councils and the regional council, 

a replacement radio service will be required before November 2015. Also a replacement will be 

needed for E47, E197 and the simplex channels if the services are still required. 

SCADA/Telemetry  

According to RSM Frequency licence database the TAs within the BOP regional including the 

BOPRC use the following frequency bands for SCADA/Telemetry: 

Mobile Bands VHF:  E and MS Bands 

UHF:  C, D & F Bands 

Fixed Bands I, TT-D, and J Bands 

For those services using the Mobile Bands only the E band service (E191) used for BOPRC 

�W�H�O�H�P�H�W�U�\���D�W���3�X�W�D�X�D�N�L���Z�L�O�O���Q�H�H�G���W�R���E�H���U�H�S�O�D�F�H�G���E�H�F�D�X�V�H���R�I���³�Q�D�U�U�R�Z�E�D�Q�G�L�Q�J�´. Note that MS band 

is �H�[�F�O�X�G�H�G���I�U�R�P���³�Q�D�U�U�R�Z�E�D�Q�Ging�´����All the other services are either using fixed bands unaffected 

�E�\���³�Q�D�U�U�R�Z�E�D�Q�G�L�Q�J�´���R�U��covered by the exemption for SCADA and data.  

5.2.3 Radio Frequency Management Group (PSRFMG) 

In New Zealand, there are specific frequency allocations reserved for public safety and 

emergency services. The use of these bands is coordinated by the Public Safety Radio 

Frequency Management Group (PSRFMG), which includes the agencies responsible for public 

protection and disaster relief services (Police, Ambulance, Fire Service, Defence, Customs, 

Department of Conservation, Ministry of Fisheries and Ministry of Civil Defence and Emergency 

Management).   

These bands are: 

ESA 75 to 80MHz (75.2125 to 79.98125MHz) 12.5 and 25kHz channels 

ESB 138 to 144MHz (138.00625 to 143.99375MHz) 12.5kHz channels 

ESC 494 to 502MHz (494.0000  to 501.99375MHz) 12.5kHz channels 

ESD 812-813/857-858MHz 

All bands have both simplex and duplex channels. 

The PSRFMG also provides advice to the RSM on frequency allocation and sets rules on how 

these bands are to be used. Pertinent to this review is the recent clarification in November 2014 

regarding the use digital LMR in ES bands. See Appendix D: for copy of the letter.  In particular 

the clarification states: 
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Only analogue FM or digital APCO P25 - FDMA compliant modulation systems shall be used. 

With the rapid development of digital radio and the number of standards now available including 

DMR, dPMR, NXDN, etc, interoperability is a major concern along with compatibility with the 

agreed New Zealand PPDR APCO25 standard. Consequently only radio systems complying 

with the above technical requirements will be licensed to operate on the ES bands. All other 

digital technologies are required to move to other bands, i.e E or F band.used. 

This has profound implications regarding the radio strategy for the BOPRC. 

 Radio Coverage 
In Section 4.4 of the review the current coverage was analysed based on indicative coverage 

predictions. While the council owned or lease LMR repeater infrastructure appears to provide 

good coverage within their districts, the regional council �G�R�H�V�Q�¶�W���K�D�Y�H���J�R�R�G���F�R�Y�H�U�D�J�H���R�Y�H�U���W�K�H��

region for both BAU and particularly CD voice services. 

5.3.1 Regional Coverage 

While BAU voice has the benefit of three repeaters at Rangitoto (Whakapoungakau), Moutohora 

(Whale) Island, and Putauaki, CD voice only has the one at Putauaki. Given the communication 

needs of the CIMS, the repeater only needs to provide spot coverage at the BOPRC ECC and 

DC EOCs. This it does with the exception of RDC whose predicted signal is marginal and should 

be improved if this is so.  In general, the predicted coverage from Putauaki �G�R�H�V�Q�¶�W���S�U�R�Y�L�G�H���J�R�R�G��

area coverage across the BOP.  This could depending on location prevent BOPRC CDEM staff 

from communicating with each other or the ECC when using the designated regional CD 

channel.  

For BAU voice the repeaters are linked together to extend the range of communication between 

mobiles to the combined repeater.  While this gives good coverage across most of the region it 

is poor for inland SW Tauranga, S of Rotorua, and E of Opotiki. To improve the coverage in 

these areas at least two more repeater sites are needed one to the E of Opotoki and another 

near Tauranga and another one found in the Rotorua District to replace Rangitoto.  

Possible candidates are: 

�x Current WBOPDC repeater site at Papamoa. 

�x Kaingaroa Timberlands or Alcom site at Moerangi. 

�x Tiaki Plantation site at Waikawa Point.  

The indicative coverage with five sites is shown in Appendix B:11. 

Given that regional coverage is required for BAU and desirable for CD users then it makes to 

adopt an integrated approach to network design. That is one network providing for all regional 

user services, voice and possibly data in the case of a digital network. 
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Moutohora (Whale) Island  

If the radio site concession for Moutohora should end then its contribution to regional coverage 

can be replaced by other sites in the Whakatane/Opotoki area.  Possibilities include the Chorus 

site at Pukehoko and GoNet(?) site at Kohi Lookout.  

5.3.2 Choice of Repeater Sites 

The proposed sites have been suggested because they are known radio sites with good 

infrastructure in terms of equipment shelter, mast, and power supplies and reasonable access 

for vehicles. For Papamoa co-location approval is expected to be straightforward since it is 

council owned. This may not be the case for the other two sites particularly Moerangi where the 

two site owners are LMR service providers who may require the BOPRC to lease the required 

service instead. Whether this is an issue will depend on what ownership model is adopted by 

the BOPRC. 

In Rotorua and Tauranga area there are other radio sites that could be used e.g. Kordia, Police, 

and Chorus. However the co-location rentals at these sites is generally higher since the 

infrastructure is more expensive to provide and maintain than the dedicated LMR sites   

Whatever sites are selected co-location costs will need to be included in any financial analysis 

of the proposed LMR network. 

 Choice of radio technology 
5.4.1 Analogue vs Digital 

(For more information see Appendix H:) 

There are many advantages with migrating to digital LMR from analogue and it is prudent for 

any new networks to be either digital or analogue but digital capable.  Particularly, as analogue 

is becoming obsolete over time although this is unlikely to happen within the next 5 to 10yrs. 

The digital advantages most relevant to the BOPRC network are: 

�x Better Voice Quality 

�x Increased Coverage 

�x Data over LMR 

�x Encryption 

One overlooked disadvantage associated with digital is the need to upgrade the DC power 

supply for solar powered repeater sites because of its higher standby current drain compared 

with analogue e.g. 
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Radio Standard RX/Standby 

Current Drain (A) 

No of PV panels 

required (75W) 

Battery Capacity 

(A/H) 

Analogue 

(Tait TB7100) 

0.28 2 365 

P25(Phase 1) 

(Tait TB9100) 

0.81 3 563 

DMR 

(Tait TB9300) 

1.8A 6 1126 

Design Assumptions 

3.5hrs worse month daily insolation 

10 days reserve time 

10% TX/RX duty cycle 

Table 20: Analogue Digital Solar Power Comparison 

This is significant for the BOPRC as most of its current sites are solar powered. 

5.4.2 Digital Standards 

(For more information see Appendix I:) 

The following digital LMR standards are ones most commonly used throughout the world.  

�x TETRA: 

This was one of the first digital standards to be launched and now a very mature 

technology. Originally the letters stood for Trans European Trunked Radio, but as the 

system is now being used beyond Europe the abbreviation now stands for Terrestrial 

Trunked Radio. TETRA is widely deployed, especially for the emergency services and 

other mission-critical applications. The standard was developed by European 

Telecommunications Standards Institute (ETSI). 

�x P25: 

P25, Project 25 or APCO-25 is a standardised digital radio communications system that is 

generally used by federal, state/province and local public safety agencies. It is similar in 

approach to TETRA. 

�x DMR (Digital Mobile Radio) 

Digital LMR standard developed by ETSI in particular for commercial applications.  

�x dPMR (digital Private Mobile Radio):  

Also developed by ETSI but it is a different specification to that of the DMR and utilises 

different techniques and is therefore not compatible.  

�x NXDN: 

This is �D���µ�V�L�V�W�H�U�¶���W�H�F�K�Q�R�Oogy to dPMR and is also �D�Q���µ�R�S�H�Q proprietary air interface protocol.  
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It was created by a small group of suppliers, and is made available to members of the 

NXDN forum. This standard originated within the USA but it is also available in Europe 

and other countries. 

The key differences between standards are: 

�x All except NXDN are based on standards defined by Standards organisations, ETSI for 

TETRA, DMR and dPMR and TIA (Telecommunication Industry Association) for P25. 

�x All except TETRA provide for either conventional or trunked networks. 

�x P25, DMR and NXDN (12.5kHz version) require a 12.5kHz radio channel and hence 

conventional repeaters using these standards can operate in an analogue mode or dual 

analogue/digital mode. dPMR requires a 6.25kHz which is not compatible with analogue. 

TETRA is digital only. 

Given these differences then the choice of digital technology for the BOPRC network is between 

P25 and DMR since international standards are preferred as they are in general supported by 

more manufacturers and dual analogue/digital operation is required to manage the transition 

from analogue to digital. 

Standards and the Market for Mobile Radio Communications  

When deciding on what standard to choose it is useful to see how manufacturers of the 

equipment see the market. The following table below has been provided by Tait 

Communications (see ref 10) 

Mobile radio communications networks can be divided into the following types, each reflecting 

the different needs of the organisations that use them: 

�x Public Safety or Mission Critical (fully featured and highly available networks for police, 

fire, first responders). 

�x Critical Infrastructure (wide area networks that are essential for business, for utilities, 

transport, and for public access mobile radio). 

�x �3�U�R�I�H�V�V�L�R�Q�D�O���R�U���%�X�V�L�Q�H�V�V���D�Q�G���,�Q�G�X�V�W�U�L�D�O�����V�P�D�O�O�H�U���³�F�D�P�S�X�V�´���Q�H�W�Z�R�U�N�V���I�R�U���D���Y�D�U�L�H�W�\���R�I��

organisation types). 

�x Commercial (peer-to-�S�H�H�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���W�K�D�W���G�R�Q�¶�W���U�H�T�X�L�U�H���D�Q�\���Lnfrastructure). 
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Table 21: Digital Standards vs Market Sector 

Digital LMR networks deployed in NZ  

The following are digital LMR �Q�H�W�Z�R�U�N�V���E�H�L�Q�J���X�V�H�G���L�Q���1�=���E�D�V�H�G���R�Q���W�K�H���D�X�W�K�R�U�¶�V���N�Q�R�Z�O�H�G�J�H���R�I��

the industry:  

P25 Standard used for the WGRN both conventional and trunked. 

DMR Used by number of LMR supply and service companies e.g. TL 

Parker, Ashburton Electricity, CDHB (Canterbury District Health 

Board) both conventional and trunked. 

NXDN Some single conventional repeater systems. 

CD for the Christchurch City Council and Canterbury Regional 

Council are presently implementing a trunked system (12.5kHz) 

5.4.3 P25 or DMR  

P25 

At the time when the Police were deciding what digital standard to use for the WGRN the only 

international standards available were TETRA and P25 with the latter being chosen for the 

following reasons (see reference 11): 

1. Equipment is available from a range of suppliers. 

2. Allows communication with legacy conventional FM analogue systems. 

3. Supports an orderly migration from existing systems. 

4. �,�V���F�R�P�S�D�W�L�E�O�H���Z�L�W�K���1�=�¶�V���F�X�U�U�H�Q�W���9�+�)���D�Q�G���8�+�)���I�U�H�T�X�H�Q�F�\���S�O�D�Q�V. 

5. Offers security in accordance with Government Communication Security Bureau (GCSB) 

requirements. 
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6. Allows interoperability between PPDR agencies. 

7. Allows interoperability with some regional partner PPDR networks operating in similar 

frequency bands. 

Points 1 to 4 also apply to the newer digital standards e.g. DMR and NXDN (12.5kHz).   

Point 5 is largely concerned with encryption which the newer standards do not currently meet 

but will do so in the near future. 

Points 7 & 8 are not reasons but consequences of WGRN policy. Interoperability here is 

understood as being able to use your radio on another agencies radio network. This is true for 

any digital network if the same standard is being used for both the mobile/portable and 

repeater/base station radios.  

DMR 

Phase 1 P25 uses FDMA when multiplexing channels together and since 2 channels are 

required for the BOPRC network then two radio channels and repeaters will be required for each 

site. DMR on the other hand uses TDMA to provide two timeslots (virtual channels) within one 

12.5kHz radio channel. This makes DMR the preferred choice in terms of frequency and 

equipment efficiency. However this advantage is lost when compared to Phase 2 P25 since it 

also uses TDMA. 

If DMR was chosen then new frequencies in another band e.g. E or EE would have to be used 

since the PSRFMG only allows P25 (Phase 1) to be used within ES bands. This change is not 

a problem in itself but it may be perceived that these other bands are �Q�R�W���D�V���µ�V�H�F�X�U�H�¶���E�H�F�D�X�V�H��

they have not been exclusive reserved for PPDR agencies like the ES bands. 

Migration  

When considering the migration from Analogue to Digital on an existing network, the main steps 

in the process are: 

1. Upgrading the radio repeaters so they dual modes i.e. digital/analogue. 

2. Replacing the mobile/portables with dual modes. 

3. Switching the LMR network from analogue to digital operation. 

This approach is only available for those digital standards that operate with the same channel 

bandwidth as analogue i.e. 12.5kHz. Since migration will be required for the new LMR network 

then only P25 or DMR are suitable given NXDN is not an international standard. 

For P25 this approach can applied channel by channel when migrating from analogue to Phase 

1 P25 because it uses FDMA.  However it is complicated for DMR when migrating since two 

analogue RF channels are condensed to one RF channel because of TDMA.  

Consider how this would affect migration for the BOPRC network.  As an urgent priority to 

maintain the status quo, the BOPRC has to replace the wideband (25kHz) CD16 repeater 
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service at Putauaki and BAU voice service at Putauaki and White Island with a narrowband 

(12.5kHz) service this year.  This will also require the reprogramming the existing 

mobile/portable radios held by BOPRC and other third parties who currently use these channels.  

If BOPRC decides to begin the process of upgrading their network from analogue to digital then 

dual mode repeaters would be installed instead of analogue only ones.  For P25 two repeaters 

would be installed at Putauaki and the two services, BAU and CD, can be migrated to digital 

independent of each other.  However for DMR two repeaters would be required initially until both 

voice services were migrated to digital.  This in the short term would mean that the channel 

efficiency of DMR would be lost. 

Other Areas of Comparison  

 
Area of Comparison P25 DMR 

WGRN Interoperability Radios will operate on the digital 

WGRN Network or other P25 

networks 

Radios will not operate on the WGRN 

Cost Handsets and Mobile generally 

more expensive than DMR 

For two channel operation the 

repeater costs are significantly 

higher since two radio repeaters 

are required instead of one for 

DMR. Also combining equipment 

costs are higher.  

 

Synergies with other 

organisation networks 

Within the BOP at present no P25 

networks are being planned.  

Opportunities to share or use public 

digital LMR networks since DMR 

seems to be preferred standard for 

commercial providers based on the 

current and planned networks in NZ. 

In BOP at least one commercial 

operator is planning a DMR Network 

 

Frequency Planning ESB, E or EE bands can be used. 

10 frequencies required. 

ESB is the preferred band for 

�3�3�'�5���E�X�W���Q�H�Z���I�U�H�T�X�H�Q�F�L�H�V�����”����������

would have to found. 

Only E or EE band can be used.   

frequencies required. 

Currently BOPRC have two E band 

licences and hence only three more 

are needed. 

Table 22: P25 vs DMR comparison 
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Future Mobile/Portable radio purchases  

Whether or not the network is analogue or digital this report recommends any new 

mobile/portable radio purchased should be at least P25 capable for those times where CDEM 

staff may have to work elsewhere in NZ on the WGRN.  If P25 is chosen then only dual mode 

radios (Analogue/P25) are needed.  If DMR is chosen then a number of triple mode 

(Analogue/P25/DMR) radios will be required in particular for CDEM staff. At present these are 

not readily available across the suppliers except for Tait which has just recently released a 

portable one. For the majority of Regional staff only dual modes are needed (Analogue/DMR). 

 Type of Radio Network 
5.5.1 Cellular 

(See Appendix J: for more detail) 

While the need for RT strategy presupposes that there is an ongoing need for LMR services it 

is important to consider whether the alternative radio technology, Cellular, is more suitable. 

Push to Talk over Cellular (PoC)  

Although around since GSM it is only with the availability of ¾G cellular networks that it is a 

serious replacement for the traditional LMR push to talk (PTT) services.  Despite the advantages 

�L�W�V�¶���X�V�H���L�V���O�L�P�Lted to those areas with cellular coverage and there are issues regarding network 

Quality of Service (QOS), reliability and resilience particularly during natural disasters and other 

emergencies. These issues are real and significant as shown during recent emergencies and 

disasters across the world including the Christchurch Earthquakes. Work is underway to 

address these issues (See Appendix J: 2 ) but it will be sometime before PPDR agencies will 

be confident enough to use Cellular as the primary means of communication.  

Using PoC instead of LMR is useful option to consider for those Councils wanting PTT like 

services but over Cellular for their BAU needs but it is not suitable for CD communications. It is 

also not option for the BOPRC BAU requirements because of limited rural coverage particularly 

in the Eastern BOP. 

5.5.2 LMR 

Given the considerations in the above sections (Section 5.1 to 5.3) then the following factors 

are significant in determining architecture of any new LMR network: 

�x The network should be designed to cover the BOP region and to meet the voice (BAU and 

CD) and future data requirements of the BOPRC principally.   

�x The Regional BAU & CD Voice repeater services at Putauaki and Whale Island will need 

to be replaced before the radio licences expiry on 1st of November 2015 due to 

�³�Q�D�U�U�R�Z�E�D�Q�G�L�Q�J�´�� 
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�x Based on the review findings to date, it appears that LMR needs of the district councils are 

being meet and there is no imperative to upgrade their infrastructure (for CD only with the 

exceptions noted Section 5.1).  However at some stage within the next 10yrs it is likely 

that current analogue LMR CD networks within each council will have to be replaced with 

a digital one. This replacement is likely to be the WGRN (LMR or Cellular). 

5.5.3 Capacity 

Given the small number of user groups (BAU and CD) then the use of Trunked Network (see 

Appendix G:) cannot be justified and therefore a Conventional Network is appropriate (see 

Appendix F:).  

With the introduction of digital LMR the communication channel is transparent; �L�W���G�R�H�V�Q�¶�W���P�D�W�W�H�U��

what application being used e.g. data or voice.  Hence for digital LMR it is much easier for share 

a channel between different applications than for analogue.  As consequence, the industry trend 

is for an upsurge in data services over radio when analogue voice systems are migrated to 

digital.  Users discover the advantages of data applications that were not previously 

contemplated e.g. 

�x GPS tracking/Automatic Vehicle Location (AVL). 

�x Electronic Workflow Management, database access and updates. 

�x Interactive data messaging (status & text messages). 

�x Small scale or itinerant Telemetry or SCADA applications.  

LMR Digital systems data rates range from 4k8 to 9k6 bits depending on the standard and have 

the same capabilities to carry data as found in Internet Protocol provided this is done within the 

bandwidth and protocol constraints of the system. 

Therefore to meet the current requirements for voice and future requirements for data at least 

two radio channels are required e.g. 

Channel A:  Voice (BAU and CD) 

Channel B:  Data (BAU and CD?) 

For most of the time Channel A would be only used for BAU voice but during a CD event CD 

voice would be given pre-emptive rights to Channel A.  Channel B would be dedicated to data 

services (see above). 

To differentiate between BAU and CD voice users different talk groups would be assigned to 

each. Talk Groups (TG) are a way for groups of users to share the same radio channel without 

distracting and disrupting other users of the channel. For analogue this is done using CTCSS 

(Continuous Tone-Coded Squelch System).  
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The same result can be achieved using all the digital standards but it is easier, more effective 

and has greater flexibility. Like analogue for digital only one TG can use the channel at a time 

and can only hear or access the traffic for those TGs programmed in the radio. 

An alternative channel arrangement could also be used i.e. 

Channel A:  CD (Voice and Data) 

Channel B:  BAU (Voice and Data) 

5.5.4 Proposed Integrated BOPRC LMR network 

Given the considerations and conclusions from previous sections the following is the proposed 

for the BOPRC LMR Network: 

�x Five Repeater Sites at Papamoa, Moerangi, Putauaki, Moutohora (Whale) Island, and 

Waikawa Pt. 

�x Linking will be required between all sites to give regional voice coverage and a backbone 

network for data to and from application servers e.g. Tauranga. Digital UHF linking will be 

required given the distances involved with data from 80 to 120kbit/s typical in a 25kHz 

channel. 

�x Two channels at each radio site carrying either digital voice or data for CD and BAU 

services. Initially the channels will only carry analogue voice. 

�x Conventional Repeaters will be used as there is insufficient traffic to justify trunked 

repeaters. Dual mode analogue/digital repeaters to be used for transition from analogue to 

digital. 
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Figure 4: Proposed LMR Network 

 LMR Network Ownership Options 
Currently the BOPRC and DC LMR radio services are mix of leased repeaters or TLA owned 

repeaters. For the BOPRC leased repeaters are used at Putauaki and Whale Island, and council 

owned at Rangitoto (Whakapoungakau.  

When upgrading or replacing the current BOPRC LMR network either leased or council owned 

network should be considered in preference to mix of both given this tends to bring out the 

�µ�Z�R�U�V�H���L�Q���W�K�H���E�R�W�K�¶���� 

For both options it generally assumed that the BOPRC will own the CPE (client/customer 

premise equipment) e.g. mobile and portable radios. However in recent years it seems more 

organisations are considering the lease of LMR radios like they do for Cellphone handsets. 

5.6.1 Leased 

The following companies provide Public LMR services within the BOP along with the sites they 

use based on a search of radio licences. 

 

Company Name Radio Repeaters Sites within BOP 

Alcom MOERANGI 
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Company Name Radio Repeaters Sites within BOP 

TAWA ROAD 

WAIPA MILL 

Baywide 

Communications Ltd 

KOPUKAIRUA 

Kordia KOPUKAIRUA 

Netcom Services Ltd PAPAMOA HILLS 

TE WERAITI (NETCOM) 

MT MINDEN 

Team Talk KOPUKAIRUA 

MANAWAHE POLICE 

MANAWAHE TELECOM 

MATANGIA 

MOANUI(GS) 

MT NGONGOTAHA 

PUKEHOKO 

RAINBOW MT 

TE WERAITI(TELECOM SOUTH) 

PUTAUAKI 

Whakatane Radio Users 

Association(WRUA) 

MARAETOTARA 1 

PUTAUAKI 

PUTAUAKI(RTUA) 

WHALE ISLAND 

Table 23: BOP Providers for Leased Radio Repeaters 

The BOPRC requires region wide coverage for LMR and with the exception of Team Talk which 

has sites distributed across the BOP the rest only have sites only within a district. See Appendix 

D: for TeamTalk coverage of the BOP. 

If BOPRC were to consider a lease service across the region then the options are either Team 

Talk or number of companies which would be can harder to manage.  

5.6.2 BOPRC Owned 

For this option, the BOPRC would own the radio infrastructure i.e. dc supplies, radio, antennas, 

feeders, and combiners etc. and contract out the operation and maintenance of the network. 

BOPRC would have to negotiate co-location agreements with the site owners for installing the 
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equipment. This may be an issue if the site owner prefers to own the equipment and offer leased 

services instead.  

Indicative cost model for proposed RT network  

The following table gives the indicative costs for building the proposed LMR Network given in 

Section 5.5.4 based on either DMR or P25. 

 

Repeater Cost DMR P25 

Materials    

Solar Power Supply (4 Sites) $48,600 $48,600 

AC Power Supply (1 Site) $2,000 $2,000 

Radio Repeater (5 off) $53,420 $355,750 

Radio Linking (between sites and to Tauranga) $39,200 $39,200 

Installation $86,080 $86,080 

   

Total $229,300 $531,630 

 

Mobile and Portable Radio Cost DMR P25 

Portable(each) $1,783 $2,298 

Mobile (each) $1,650 $2,338 

Table 24: Indicative RT Network Costs 

 Assumptions and Constraints  

�x New solar power systems installed uses four 145W panels and 1200AH of battery 

capacity and is based on the following design constraints. 

3.5hrs worse month daily insolation 

10 days reserve time 

10% TX/RX duty cycle 

�x Tait Radio Repeaters, mobile, and portable radios i.e. 

DMR; TB9315, TP9360, TM9355 

P25; TB9115, TP9460, TM9455 

�x One off list prices used for radio equipment 

�x Sufficient space on mast/pole/tower for new antenna if required 
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�x Sufficient space in equipment shelter for new radio equipment and batteries 

�x New mounting frame required for new solar panels 

 Exclusions  

�x Radio discounts for quantity or any government supply contract price for P25 radios. 

�x Resource and Building Consents 

�x Project Management 

�x Freight 

�x Structural design and strengthening if required for any aspect of proposal 

�x Solar Design 

�x Radio Design 

�x Radio supplier programming fees 

�x Operating Costs e.g. Operation and Maintenance, Radio Licence Fees, site Rentals 

As shown in the above table the cost of implementing a P25 network is at least twice that of 

DMR and another reason why DMR is preferable to P25. 

5.6.3 Shared Ownership 

An alternative to the BOPRC owning the entire radio network infrastructure, is sharing the cost 

with other organisations.  This could realise synergies through efficiencies in scale in the area 

of capacity, coverage, and operating and capital costs. As discussed earlier the proposed 

network represents the first level of rationalisation by merging the Regional CD and BAU 

networks into one.  This section discusses the options for the next level which is sharing the 

network infrastructure across organisations.  

BOP �5�&���D�Q�G���'�&�¶�V 

 Sharing the cost of network infrastructure  

�%�H�F�D�X�V�H�� �W�K�H�� �'�&�¶�V�� �D�U�H�� �Q�R�W�� �X�V�L�Q�J�� �/�0�5�� �I�R�U�� �%�$�8�� �V�H�U�Y�L�F�H�V�� �W�K�H�U�H�� �L�V�� �Q�R�� �D�G�Y�D�Q�W�D�J�H�� �F�X�U�U�H�Q�W�O�\�� �Z�L�W�K��

moving from analogue to digital just for CD services. For them it probably makes sense to wait 

until the WGRN is available.  

If this were to change then the additional traffic (district wide) could be accommodated on 

Regional CD service as other talk groups possibly without increasing radio capacity. 

 Integrated Management of LMR networks across the BOP  

Within each council the same task of managing their radio infrastructure is being repeated.  

Efficiencies could be realised if this task was done regionally particularly in the areas of 

maintenance, managing service contracts, radio licences etc.  
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 Portable and Mobile Radio Equipment supply and mainte nance  

Both WBOPRC/TCC and RDC have modern analogue mobile and portable radios whereas 

ODC and WDC based on the information supplied will need to be replaced in the near future.  It 

would make sense financially to have a regional supply contract for radios to take advantage of 

volume pricing since it appears at the moment purchasing is done independently by each 

council.  The same also appears to apply for after sales support. 

�%�2�3���5�&���'�&�¶�V���D�Q�G���R�W�K�H�U���3�3�'�5���D�J�H�Q�F�L�H�V 

As discussed in the section on the WGRN there is no planned rollout for a digital network in the 

BOP within the next 5yrs at least.  This means that Police (and Fire) will remain on the current 

Police analogue network.  Within this time frame for other PPDR agencies in the BOP i.e. 

Ambulance and DOC there are no plans to upgrade their LMR networks to digital.  This is mostly 

because cost outweighs the benefits.  

DOC are considering when buying new radios to choose dual mode analogue/P25 ones so they 

can be used when deployed in a WGRN region.  This is probably driven by their rural fire 

obligations as at least one council (Waimakariri) in the Canterbury region is also considering 

P25 radios for their rural fire vehicles.  

To summarise there is no obvious synergies with sharing the cost of network infrastructure 

between the BOPRC and other PPDR agencies in the short to medium term unless one of the 

other agencies decides to pre-empt the WGRN.  If this were to happen then this could probably 

be meet using conventional repeaters based on P25 assuming that agency was on the WGRN 

elsewhere in the country.  This shared network would have a limited life as it would be 

superseded by the WGRN when it is rolled out in the BOP. 

BOP �5�&���'�&�¶�V���D�Q�G���F�R�P�P�H�U�F�L�D�O���/�0�5���V�H�U�Y�L�F�H���S�U�R�Yiders  

If the BOP RC were to consider sharing a LMR network with a commercial service provider then 

it would most likely have to be trunking network because there will be more user groups to be 

managed as a consequence of being a Public as opposed to a Private LMR network (see 

Section 4.6).  This LMR network would most likely to be based on DMR as this is becoming the 

de-facto standard in NZ for commercial providers.  

Within the BOP at present the only commercial digital LMR repeaters in operation are those 

provided by Netcom Services Limited and Baywide Communications Limited however ALCOM 

Communications Services Limited is presently in the process of installing one, and WRUA have 

plans for one in the near future. Both Netcom and Baywide have coverage only over the Western 

Bay of Plenty, ALCOM will have coverage only over the Rotorua District, and presumably WRUA 

will have coverage over principally the Whakatane District.  As discussed in Section 5.5.4 a 

barrier to achieving synergies is the fragmentation of coverage between suppliers except for 
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TeamTalk and the choice of frequency bands; Netcom Services is using 800MHz, Baywide 

450MHz, and ALCOM 160MHz as well as probably WRUA. 

Hence unless some sort of consortium can be formed between local BOP providers to build a 

regional digital trunking network then the �F�X�U�U�H�Q�W�� �D�Q�D�O�R�J�X�H�� �³�L�V�O�D�Q�G�V�´�� �Z�L�O�O�� �E�H�� �E�H�F�R�P�H�� �G�L�J�L�W�D�O��

�³�L�V�O�D�Q�G�V�´�� �L�Q�� �W�K�H�� �I�X�W�X�U�H���� This is an area where the participating BOPLASS Councils could be 

involved if there is a benefit economically to the BOP Region. 

 Reliability, Resilience, and Security 
5.7.1 Reliability and Resilience 

At present all the existing radio repeater sites used by the BOPRC �D�Q�G�� �'�&�¶�V��have no 

redundancy and therefore are vulnerable to single failures. Without information regarding fault 

history it not possible to assess how reliable the service has been.  The key factor determining 

the network reliability in this case is the Mean time to repair (MTTR). For rural sites a 6 -10hrs 

MTTR would be considered typical and acceptable for the BAU services but not for CD if a fault 

were to happen during an emergency. Also during an emergency it may be difficult to access 

the faulty repeater site.  Although hot/standby repeater systems (radio and antennas) can be 

installed to improve network resilience this is not as effective as site diversity which is more 

expensive to implement.  A more practical alternative is having another means of 

communication as a backup e.g. satellite phone or another LMR service provider e.g. TeamTalk.  

However the latter may not be as effective as satellite since many of the LMR providers in the 

BOP share the same repeater sites e.g. Putauaki, Whale Island, Moerangi.  

For CD portable repeaters there should be at least one spare available.  

5.7.2 Security 

Although P25 is inherently more secure than DMR currently, the main security risk is not the air 

interface but rather the IP network that connects the repeaters together in a digital LMR network.  

For DMR trunked networks registration and authentication is used to validate individual 

mobile/portable radios. This is not available for conventional networks.  
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6 Appendices 



Bay of Plenty 

Radio-Telephony Review and Strategy for the BOPLASS 

Report 

 

 

 

 
728H001R: Issue 3 5 June 2015  59 of 129 

 Current Radio Licences used by BOP TAs 
 

Licence Id Working Description Org Name Ref Freq Emission Channel Tx Loc Name Rx Loc Name Application 

117560 Land Repeater >5W; BW <=12.5kHz ENVIRONMENT BOP 152.625 10K0F3EJN EN151 WHAKAPOUNGAKAU MOBILE BOPRC BAU Voice 

1498 Land Repeater >5W; BW >12.5kHz ENVIRONMENT BOP 151.325 16K0F3EJN E47 WHALE ISLAND MOBILE BOPRC BAU Voice 

3793 

Fixed < 1GHz; BW >12.5kHz & <=50kHz 

(Uni-directional) ENVIRONMENT BOP 450.0375 16K0F3DXT J55C CABLEWAY WAIOEKA BOPRC Linking 

6949 

Fixed < 1GHz; BW >12.5kHz & <=50kHz 

(Uni-directional) ENVIRONMENT BOP 453.7375 16K0F2DXN  RANGER STATION TAWHAI RIDGE BOPRC Linking 

15901 

Fixed < 1GHz; BW >12.5kHz & <=50kHz 

(Uni-directional) ENVIRONMENT BOP 453.7375 16K0F2DXN  TAWHAI RIDGE RANGER STATION BOPRC Linking 

20460 

Fixed < 1GHz; BW >12.5kHz & <=50kHz 

(Uni-directional) ENVIRONMENT BOP 450.1375 16K0F3EJN J59C PAKIHI BLUE MOUNTAINS BOPRC Linking 

29045 

Fixed < 1GHz; BW >12.5kHz & <=50kHz 

(Uni-directional) ENVIRONMENT BOP 450.0375 16K0F3DXT J55C WAIOEKA CABLEWAY BOPRC Linking 

30400 Maritime Private Coast Station ENVIRONMENT BOP 156.8 16K0F3EJN MM16 WHAKATANE HEADS WHAKATANE MM AREA BOPRC Maritime Voice 

30400 Maritime Private Coast Station ENVIRONMENT BOP 156.575 16K0F3EJN MM71 WHAKATANE HEADS WHAKATANE MM AREA BOPRC Maritime Voice 

30400 Maritime Private Coast Station ENVIRONMENT BOP 156.725 16K0F3EJN MM74 WHAKATANE HEADS WHAKATANE MM AREA BOPRC Maritime Voice 

35587 Land Simplex ENVIRONMENT BOP 150.7625 16K0F3EJN EX57 ROTORUA CIVIC CENTRE MOBILE BOPRC Simplex Voice 
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Licence Id Working Description Org Name Ref Freq Emission Channel Tx Loc Name Rx Loc Name Application 

103143 Fixed Bi-directional Point-to-Multipoint ENVIRONMENT BOP 453.7375 16K0F2DXN  OPOTIKI GORGE MOUTH BOPRC SCADA/Telemetry 

103143 Fixed Bi-directional Point-to-Multipoint ENVIRONMENT BOP 453.7375 16K0F2DXN  OPOTIKI BROWNS BRIDGE BOPRC SCADA/Telemetry 

103173 Fixed Bi-directional Point-to-Multipoint ENVIRONMENT BOP 453.7375 16K0F2DXN  GORGE MOUTH OPOTIKI BOPRC SCADA/Telemetry 

103174 Fixed Bi-directional Point-to-Multipoint ENVIRONMENT BOP 453.7375 16K0F2DXN  BROWNS BRIDGE OPOTIKI BOPRC SCADA/Telemetry 

117562 

Fixed < 1GHz; BW <=12.5kHz (Bi-

directional) ENVIRONMENT BOP 453.63125 10K0F3EJN JNB1 WHAKAPOUNGAKAU PUTAUAKI(RTUA) BOPRC Linking for BAU Voice 

117566 

Fixed < 1GHz; BW <=12.5kHz (Bi-

directional) ENVIRONMENT BOP 458.66875 10K0F3EJN JNB1# PUTAUAKI(RTUA) WHAKAPOUNGAKAU BOPRC Linking for BAU Voice 

37457 Land Mobile - Mobile Transmit ENVIRONMENT BOP 155.50625 16K0F3EJN E47# MOBILE WHALE ISLAND  

117578 Land Mobile - Mobile Transmit ENVIRONMENT BOP 154.40625 10K0F3EJN EN151# MOBILE WHAKAPOUNGAKAU  

134397 Land Simplex ENVIRONMENT BOP 153.58125 16K0F3EJN EX89 BAY OF PLENTY AREA MOBILE Available for CD Simplex in BOP 

134397 Land Simplex ENVIRONMENT BOP 153.55625 16K0F3EJN EX87 BAY OF PLENTY AREA MOBILE Available for CD Simplex in BOP 

105098 Land Repeater >5W; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.1125 10K0F3EJN ES9 

PORTABLE REPEATER ALL NEW 

ZEALAND MOBILE 

Available for CD Portable 

Repeaters across NZ 

105391 Land Repeater >5W; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.8125 10K0F3EJN ES65 

PORTABLE REPEATER ALL NEW 

ZEALAND MOBILE 

Available for CD Portable 

Repeaters across NZ 

105392 Land Repeater >5W; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.85 10K0F3EJN ES68 

PORTABLE REPEATER ALL NEW 

ZEALAND MOBILE 

Available for CD Portable 

Repeaters across NZ 
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Licence Id Working Description Org Name Ref Freq Emission Channel Tx Loc Name Rx Loc Name Application 

105393 Land Repeater >5W; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.9375 10K0F3EJN ES75 

PORTABLE REPEATER ALL NEW 

ZEALAND MOBILE 

Available for CD Portable 

Repeaters across NZ 

169774 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.5125 10K0F3EJN ES41 MOERANGI MOBILE RDC CD Voice 

169257 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.5375 10K0F3EJN ES43 PUTAUAKI(RTUA) MOBILE WDC  BAU Voice 

166615 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.05 10K0F3EJN ES4 PAPAMOA NO2 MOBILE WBOPDC CD Voice 

166616 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.625 10K0F3EJN ES130 KOPUKAIRUA MOBILE  

169695 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.65 10K0F3EJN ES132 PUTAUAKI(RTUA) MOBILE WDC CD Voice 

166662 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.0125 10K0F3EJN ES1 WHAKAPOUNGAKAU MOBILE RDC CD Voice 

169381 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.6875 10K0F3EJN ES135 TECT ALL TERRAIN PARK MOBILE WBOPDC CD Voice 

169527 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.8875 10K0F3EJN ES151 BAY OF PLENTY REGION MOBILE 

Available for CD Portable 

Repeaters with BOP 

169376 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.6375 10K0F3EJN ES131 WHALE ISLAND MOBILE WDC BAU Voice 
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171895 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 141.0875 10K0F3EJN ES7 OHIWA PENINSULAR HILL MOBILE ODC CD Voice 

19398 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.725 10K0F3EJN ESX18 KAWERAU AREA MOBILE 

Available for CD Simplex in 

Kawerau DC 

19398 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 143.575 10K0F3EJN ESX46 KAWERAU AREA MOBILE 

Available for CD Simplex in 

Kawerau DC 

19398 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.9875 10K0F3EJN ESX39 KAWERAU AREA MOBILE 

Available for CD Simplex in 

Kawerau DC 

171538 

Fixed < 1GHz; BW <=12.5kHz (Bi-

directional) 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 162.4375 10K0F2DXN EE19 PAPAMOA NO2 TECT ALL TERRAIN PARK WBOPDC CD Voice linking 

171539 

Fixed < 1GHz; BW <=12.5kHz (Bi-

directional) 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 167.0375 10K0F2DXN EE19# TECT ALL TERRAIN PARK PAPAMOA NO2 WBOPDC CD Voice linking 

173227 Land Repeater NZ Wide; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 142.8875 10K0F3EJN ES151 BAY OF PLENTY REGION MOBILE 

Available for CD Portable 

Repeaters with BOP 

10593 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.825 10K0F3EJN ESX26 

WHAKATANE & WHAKATANE 

BOARD MILL AREAS MOBILE 

Available for CD Simplex in 

Whakatane 

10593 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 143.5625 10K0F3EJN ESX45 

WHAKATANE & WHAKATANE 

BOARD MILL AREAS MOBILE 

Available for CD Simplex in 

Whakatane 

10593 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.9875 10K0F3EJN ESX39 

WHAKATANE & WHAKATANE 

BOARD MILL AREAS MOBILE 

Available for CD Simplex in 

Whakatane 
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27760 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.7125 10K0F3EJN ESX17 BAY OF PLENTY AREA MOBILE Available for CD Simplex in BOP 

27760 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.7625 10K0F3EJN ESX21 BAY OF PLENTY AREA MOBILE Available for CD Simplex in BOP 

27760 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.9875 10K0F3EJN ESX39 BAY OF PLENTY AREA MOBILE Available for CD Simplex in BOP 

105099 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.9375 10K0F3EJN ESX35 ALL NEW ZEALAND MOBILE 

Available for CD Simplex across 

NZ 

105099 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.95 10K0F3EJN ESX36 ALL NEW ZEALAND MOBILE 

Available for CD Simplex across 

NZ 

140954 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 140.6875 10K0F3EJN ESX15 

ROTORUA & ROTORUA 

DISTRICT AREAS MOBILE Available for CD Simplex in RDC 

140954 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 143.55 10K0F3EJN ESX44 

ROTORUA & ROTORUA 

DISTRICT AREAS MOBILE Available for CD Simplex in RDC 

140954 Land Simplex; BW <=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 150.225 10K0F3EJN ENX14 

ROTORUA & ROTORUA 

DISTRICT AREAS MOBILE Available for CD Simplex in RDC 

166275 

Land Simplex Govt. use only; BW 

<=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 143.65 10K0F3EJN ESX52 ALL NEW ZEALAND MOBILE 

Available for CD Simplex across 

NZ 

166276 

Land Simplex Govt. use only; BW 

<=12.5kHz 

MINISTRY OF CIVIL DEFENCE & 

EMERGENCY MANAGEMENT 143.9625 10K0F3EJN ESX77 ALL NEW ZEALAND MOBILE 

Available for CD Simplex across 

NZ 






































































































































