
www.taitradio.com

White Paper

Upgrading to 
Trunked DMR
Strategies for  
successful migration



White Paper: Upgrading to Trunked DMR  Version 1.1  © Tait Limited 2012.2
www.taitradio.com

General terms of use for Tait technical documentation. While Tait has taken every care to ensure that the information and 
contents are correct and up-to-date at the time of printing, the information may contain technical inaccuracies and/or printing 
errors. Tait does not guarantee the accuracy or correctness of the information. Tait cannot be held liable or responsible for errors 
or omissions in the contents of the technical documentation. All information contained in the technical documentation is given 
without warranties or representations, expressed or implied.

Disclaimer. Tait Limited marketed under the Tait Communications brand. Tait Limited expressly disclaims all warranties, expressed 
or implied, including but not limited to implied warranties as to the accuracy of the contents of this document. In no event shall Tait 
Limited be liable for any injury, expenses, profits, loss or damage, direct, incidental, or consequential, or any other pecuniary loss 
arising out of the use of or reliance on the information described in this document.

Copyright © 2012 Tait Limited.

ConTenTs

network migration: the essential principles ......................................................................................................................................................03 

Ten steps to a successful migration plan ............................................................................................................................................................ 04 

Cost versus risk versus impact: weighing it up .............................................................................................................................................. 06 

 Overnight switch-over .................................................................................................................................................................................................... 06 

 Parallel networks ................................................................................................................................................................................................................07 

selecting equipment for a simpler, smoother migration ...........................................................................................................................07 

 Dual-mode terminals that simplify radio use ......................................................................................................................................................07 

 Dispatcher equipment can provide inter-network dual mode connectivity .......................................................................................07 

 Site registration mechanisms control terminal migration and network loading ............................................................................. 08 

 Legacy network interfaces for inter-network connectivity ........................................................................................................................ 08 

Identify and support your key stakeholders ..................................................................................................................................................... 08  

Getting down to business - making it happen.................................................................................................................................................. 09  

 Upgrade terminals to dual mode ............................................................................................................................................................................... 09 

 Install DMR node equipment ....................................................................................................................................................................................... 09 

 Upgrade a site to support dual network capability ......................................................................................................................................... 10 

 Controlled terminal migration ...................................................................................................................................................................................... 10 

summary .................................................................................................................................................................................................................................... 10 

http://taitradio.com


3White Paper: Upgrading to Trunked DMR  Version 1.1  © Tait Limited 2012. 3
www.taitradio.com

Upgrading and migrating a PMR network can be a major headache for network 
operators - this is not an everyday occurrence. Each migration presents unique 
challenges to operators, integrators, vendors and users. While larger networks 
present greater challenges, even modest networks require a large degree of 
experience, flexibility and diligent, upfront planning to ensure success. 

When moving from analog to DMR there are a number of possible strategies  
for a smooth migration, avoiding the expensive “forklift upgrade” often required with 
Tetra. DMR can optimize the upgrade investment and maximize the re-use of  
existing equipment. 

This white paper introduces migration planning principles that ensure your 
organization will not experience service interruption during network upgrade or 
migration transitions.

We will consider the following topics:

 } Essential principles for migration success,

 } ten steps to plan a successful migration,

 } instant or gradual site switchover,

 } choosing equipment for a simpler, smoother migration,

 } support for your stakeholders to ensure their positive engagement,

 } a migration sequence to illustrate key principles.

neTwork mIGraTIon: The essenTIaL prInCIpLes

Even before selecting the technology for your communications network, you and 
your communications advisor should seek to understand what is important to 
your business and what can be achieved. From the choice of AVL application, to 
network design and capacity demands, the better the understanding you have of the 
possibilities and implications, the more successful your implementation will be.

In depth understanding and thorough planning significantly increase the likelihood 
of a successful migration outcome. The following principles can help you to minimize 
the risk of disruption to your business:

 } Put migration to the forefront of your planning, even before selecting which 
technology you will migrate to. Any network migration could negatively impact your 
end users enormously, and if not sufficiently considered will have a negative effect 
on your business operations as well.

 } Seek expert advice from trusted professionals with network migration experience 
in your chosen technology. A network migration is not an everyday occurrence and 
few organizations have sufficient resource or expertise to manage it alone.

 } Up front management of stakeholder expectations is vital. Ensure network 
operational goals are well understood and there are no unaddressed expectations. 
Clearly and accurately communicate what users should expect before, during and 
after the migration.

“...even modest networks 
require a large degree of 
experience, flexibility and 
diligent, upfront planning to 
ensure success.”
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 } Understand the advantages, implications and risks associated with each of your 
choices – for example contrast an overnight switchover, compared with a scenario 
where both networks operate for a controlled period of time.

 } Leave nothing to chance. Always pre-test or validate every stage before it is rolled 
out and develop a rollback plan for unforeseen events. The upfront time and effort 
that should be applied is proportional to the size, importance and complexity of 
your network.

Ten sTeps To a suCCessfuL mIGraTIon pLan

Network migration requires methodical engineering that is based on sound system 
engineering principles and processes. Many networks have evolved over time and 
have customized equipment which substantially increases the complexity of a 
migration project. You will most likely engage a professional integrator or vendor to 
provide specialized expertise and perform much of the upfront engineering work. 

However you approach your migration project, there are some specific steps that 
you and your communications partners should follow:

2. Measure 

3. Define

4. Scope 6. Approach 

9. Test 1. Audit 7. Design 5. Re-use

8. Train 10. Execute 

Successful 
migration 
plan

1. audit 
Before you can identify where your network is heading, you need to be clear 
about where you are now. An audit will detail all your network assets, both 
hardware and software. Fully understanding the important features, functionality 
and performance of your current network is essential.

2. measure 
You need to understand usage data on your existing network, including 
geographical profiling of calls and peak loading characteristics, with particular 
attention to performance. Clarify any outstanding legacy network issues that 
also need to be addressed.

3. Define 
Now that you have a clear picture of your existing network; it is time to define 
requirements for the future. Do you have specific coverage requirements that 
are not currently being met? Will you take advantage of added capacity and 
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incorporate more users on your network? What digital solutions will make your 
operations more efficient? What new developments will keep your workers safer? 
How will you communicate with other organizations in your region? How will you 
ensure your new network will meet increased demand?

4. scope 
Once you understand the performance of your existing network and what you 
need from your new network, you can scope the iterations that will transition you 
from your old to new network. Will you initially implement a voice system and 
progressively add data services? How - and when - will you integrate with your 
applications? How will you handle security requirements?

5. re-use 
What equipment do you intend to re-use in your new trunked DMR network?  
You may be able to re-use site antenna and combining equipment with no 
negative impact. Your current network may have dispatchers, phone connections 
and voice recorders which support both analog and digital interfaces. If you 
intent to re-use equipment, consider whether it will be a temporary measure 
to spread the migration cost, or a permanent feature of the new DMR network. 
Fully understanding the implications of this decision is key to ensuring that your 
migration runs smoothly, and that your equipment will meet your demands, now 
and in the future.

6. approach 
Which migration approach is most appropriate for your needs? Is an overnight 
migration best, or will your legacy and trunked DMR networks inter-connect and 
share calls in parallel? Deciding how you will approach your migration is equally 
important as the technology you choose.

7. Design 
Using your audit and measurement data, and with a clear understanding of 
trunked DMR capability, you can design and plan a process that supports your 
organization during migration. There will always be some level of change that 
must be managed, such as conventional systems channel change processes  
are natively supported by trunked DMR technology. Other migration 
considerations include:

 } What dual mode capabilities are required of the terminals

 } Should a site be completely swapped out in one visit or operate in parallel with the 
legacy network? 

 } What features must be supported across the inter-network interface?

 } If CTCSS or DCS tone signaling was used to change legacy network behavior, how 
should this be implemented on the new network, using digital signaling?

 } What calling mechanisms do you use today, and what will your new DMR talkgroup 
dialing mechanisms look like? 

 } How will group and call information be extracted, shared and used  
during migration?

“Which migration approach  
is most appropriate for  
your needs?”
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 } Can your current data applications support multiple network interfaces, 
interconnecting to a trunked DMR data gateway and the legacy network at the 
same time?

 } Does your legacy network use leased lines? These are becoming costly to maintain 
and difficult, if not impossible, to obtain additional capacity on. 

 } Have you considered upgrading your inter-site linking to provide IP-based backhaul 
interconnectivity for your new digital network?

A trusted partner can help create various scenarios, and factor in risks,  
regulatory requirements and safety concerns around the new network and the 
migration. With all the information at your fingertips, you can safely make a fully 
informed decision.

8. Train 
Before your solution is rolled out, engaging and training key people will speed 
up acceptance and adoption of the new network. As DMR champions, they will 
understand the benefits of your solution and can help manage expectation post 
roll-out.

9. Test 
A small scale trial system should be used to test all migration capabilities and 
processes to your satisfaction before deploying on a live system.

10. execute 
Finally, execute the migration process in an orderly and logical way, according to 
your plan.

CosT versus rIsk versus ImpaCT: weIGhInG IT up

In any complex project, decision makers must weight up their priorities, and 
understand the consequences of every decision. Obviously, an unlimited budget will 
overcome virtually any issue, but this is rarely a commercial reality. Most decisions 
carry an element of risk – is this an acceptable level, or is the potential cost too 
high? What is the impact of the decision? Reducing the risk to an acceptable level 
may cause cost overruns or delays in your implementation. What is the impact of a 
delay on your business?

For example, a site equipment migration typically follows either an overnight 
switchover, or operates parallel networks for a period of time. Network operators 
must weigh up the cost versus risk versus impact of these two approaches:

overnIGhT swITCh-over

This approach involves switching off one system or site completely and transferring 
all capacity to the new network as quickly as possible. To minimize network 
disruptions it typically occurs at night, to avoid peak network demand.

 } An advantage is that there is no need for inter-network calls as all call activity is 
only ever on one network.
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 } It requires a large management overhead and is not recommended for medium to 
large network configurations.

 } It is logistically impractical to update all terminals at the same time if the new 
terminals do not support dual-mode.

paraLLeL neTworks

As part of a managed migration plan, parallel networks factor in real-world 
limitations such as staff resource availability and equipment installation timeframes. 
Continuity of service is provided while terminals are gradually swapped out. The two 
most common variations are:

 } Switch over all channels on a site at the same time. This approach requires only a 
single site visit and saves a considerable amount of OPEX.

 } Switch over site channels on a channel-by-channel basis and allow both networks 
to operate on one site at the same time. This allows a gradual swap out of 
terminals. This may require multiple site visits.

Parallel network capacity is essential where the new DMR terminals do not support 
the legacy system and the terminals on a site cannot be changed out to DMR all at 
the same time. 

seLeCTInG equIpmenT for a sImpLer, smooTher mIGraTIon

When making decisions about equipment for the new network, it is worth 
considering these specific capabilities to support the transition.

DuaL-moDe TermInaLs ThaT sImpLIfy raDIo use

The benefit of dual-mode terminals is a simpler, more consistent user experience 
requiring less re-training. Terminals that can access and operate on both the legacy 
analog and new trunked DMR network can communicate right across the network 
coverage area, regardless of whether individual sites have been upgraded or not. 
When the terminal detects it is within a DMR site coverage area, it will access the 
DMR network as a higher priority over the legacy network.

It is important to clarify that your chosen terminals can operate with your legacy 
equipment. Dual-mode capability may not be possible if your old network uses 
proprietary technology or is heavily modified. 

DIspaTCher equIpmenT Can provIDe InTer-neTwork DuaL  
moDe ConneCTIvITy

For simple, flexible inter-network call management during migration, some dispatch 
equipment offers multiple network connectivity options. In your selection process, 
consider a dispatcher that can connect to both legacy and IP-based DMR networks. 
Dispatchers can set up ‘patches’ between the two networks to create a multi-
network call that can be controlled via the dispatcher manually or automatically. 
Dispatch equipment typically provides ‘wireline’ connection into radio network 

http://taitradio.com


White Paper: Upgrading to Trunked DMR  Version 1.1  © Tait Limited 2012.8
www.taitradio.com

interfaces. There are various standards-based or proprietary interfaces supporting 
serial or IP-connectivity for dispatch interfacing. Some dispatch vendors also 
provide ‘wireless’ network connectivity that leverages legacy network mobile 
terminals to provide another option for inter-network connectivity.

sITe reGIsTraTIon meChanIsms ConTroL TermInaL mIGraTIon 
anD neTwork LoaDInG

Network overloading during migration can give users the perception of poor network 
reliability. This can be overcome by managing the volume of inter-network calls 
and controlling terminal migration so that the dual mode terminals cannot access 
both networks. Even one member of a group on the old network will generate inter-
network calls that waste network resources by attempting to  
access both.

The DMR network (and ideally the legacy network) can control a terminals’ ability 
to access or register on the DMR network. A common strategy is once all terminals 
have been changed, migrate then in groups onto the new network, so that they can 
only access one network at any time. 

LeGaCy neTwork InTerfaCes for InTer-neTwork ConneCTIvITy

Inter-network call handling during migration requires a suitable legacy network 
interface as terminal registration, call setup and progress details are passed across 
the interfaces. Call setup information means the interface can be dynamically 
assigned on a call by call basis, rather than requiring one interface per talkgroup. 

Legacy interfaces can provide alternative, low cost, inter-network interface 
alternatives. Interface functionality, scalability and RF site channel loading aspects 
do need to be considered for these interface scenarios. Most legacy mobile 
terminals provide audio line interfaces enabling ‘wireless’ connectivity scenarios 
to be considered. Legacy audio interface support provided directly by the DMR 
network enables further flexibility for the network engineer to consider.

IDenTIfy anD supporT your key sTakehoLDers

Migration has wide implications, including for those who may be only indirectly 
involved, and it is critical that they are kept informed of your project status. 
Understanding the needs of network users and other key stakeholders is critical for 
successful migration. Stakeholders to consider include:

 } users who rely on your communications network to manage the tasks and duties 
that deliver service to your customers,

 } the operations manager who requires service continuity throughout the migration 
phase, to minimize potential business impacts,

 } external organizations who may be the end customers of your PMR radio  
users, financial controllers who need confidence of completion within budget,  
regulatory authorities.
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Including these stakeholders will speed up acceptance and adoption of the new 
technology, by demonstrating that your decisions and efforts are focused on 
maintaining PMR service continuity. A clear and visible migration process helps to 
manage expectations and reduce potential dissatisfaction. 

Migration may be tied to improved workforce management, so it is important 
to clarify why and how changes will impact radio users. Change often uncovers 
latent operational or organizational issues. Involving these stakeholders early in 
the process provides an opportunity to recognize, clarify and resolve workforce 
procedures beyond radio usage.

Managing resistance to change is vital. Each stakeholder group must understand 
why the changes are being made and what advantages they will experience from 
a trunked DMR network. Radio users in particular will benefit from pre-migration 
training to show how their day-to-day tasks will differ – for example in the way talk 
groups are selected, or how call queuing is used. 

To reduce confusion and resistance amongst your stakeholders, you should clearly 
identify and communicate any short-term constraints that they may experience 
during migration.

GeTTInG Down To busIness – makInG IT happen

Although each network and each migration is individual and unique, every 
successful network migration is progressive and systematic. While your migration 
plan depends on your priorities, timeframe, budget and risk management, typical 
migration tasks are: 

upGraDe TermInaLs To DuaL moDe

New terminals must support essential legacy functions and operate correctly on the 
legacy network. This may mean DMR capability might be provided at a later stage, 
via software and firmware update.

a. Plan the terminals rollout 

b. Train users on the new terminals.

c. Swap out legacy terminals for new DMR-capable terminals to plan. 

InsTaLL Dmr noDe equIpmenT 

This phase ensures that the inter-site WAN network is correctly integrated with the 
DMR network and is performing as expected.  

a. Install a trunked DMR node. Prepare and test all inter-network connections and 
node to site connections. 

b. Install new dispatch equipment (if required). 

c. Test all inter-network connections supported by the dispatcher.

d. Test and validate all legacy-to-DMR inter-system equipment settings  
and operations.  

“Each stakeholder group 
must understand why the 
changes are being made and 
what advantages they will 
experience from a trunked 
DMR network.”
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upGraDe a sITe To supporT DuaL neTwork CapabILITy

Initially, all dual-mode terminals are barred from accessing the trunked  
DMR network.

a. Once a significant number of terminals have been updated, change one legacy 
base station channel to trunked DMR. 

b. Update terminal network registrations progressively and systematically, so the 
terminals migrate to the trunked DMR network without overloading capacity. 

c. Migrate remaining base station channels to trunked DMR as required.

ConTroLLeD TermInaL mIGraTIon

Leverage registration management capabilities of both the new network 
infrastructure and terminals to control the network the new terminals operate on. 
Multi-mode DMR-capable terminals should be initially barred from registering on the 
new DMR network.

a. Once an entire terminals group have been updated, update the network 
registration privileges for the entire group, all at once. Performing this action 
centrally, at a network management level, provides valuable time and  
effort benefits.

b. Understanding the geographical site usage of a terminals group is very 
important and having this information can significantly improve network 
performance during the migration phase.

c. Select terminal groups to migrate to minimize the amount of inter-network 
calls. As a goal inter-network calls should be avoided, though this is not always 
possible or practical.

Repeat the steps above for each site and talkgroup of the network being upgraded.

summary 

When migrating to a new digital DMR network, the list of tasks and considerations 
is extensive and can be overwhelming. Few organizations have all the expertise and 
resource in-house to undertake a project on this scale. 

While this paper provides some guidance and recommendations that a network 
operator should consider, it is important to seek expert advice and support from 
a reputable, trusted PMR provider. Working in partnership with professionals who 
understand your business concerns and challenges, who can tailor a solution to your 
precise requirements, and can demonstrate substantial experience in migration to 
digital technology will give you the greatest chance of a successful migration.

‘...it is important to seek 
expert advice and support 
from a reputable, trusted  
PMR provider.’
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