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Executive Summary
Professional mobile radio (PMR) networks provide a wide range 
of organisations with reliable, secure and highly available ‘mission 
critical’ voice and low bandwidth data communications based on 
instant push-to-talk technology. 

However, many organisations are placing an increasing reliance on 
data to help them run their businesses more efficiently and increase 
productivity. 

Data may take the form of remote, automated machine-to-machine 
(M2M) or Internet of Things services, or fast, high bandwidth 
applications such as accessing databases, images and video. 

Consumers access mobile broadband multimedia capabilities 
everyday via their cellular and Wi-Fi enabled devices. The challenge 
for public safety organisations and businesses is to enable their 
personnel to do the same without abandoning the legacy critical 
communications services they rely on for voice applications today.

Organisations can get the best of both worlds by deploying a  
hybrid network interconnecting, for example, a narrowband 
PMR system, providing reliable and secure voice and data, and a 
broadband system, providing high bandwidth data applications.  
For the latter the best and most obvious choice is to connect to a 
cellular 4G LTE network.
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LTE (Long Term Evolution) has 
many advantages when it comes to 
accessing high bandwidth data, but it 
has its limitations too, especially in the 
context of critical communications. 
For this reason it is worth noting its 
characteristics before examining what 
it can provide organisations when 
used in combination with traditional 
PMR networks.

LTE is the latest commercially available generation 
of wireless standards for cellular mobile phones 
and devices. LTE developed from 2G and 3G and 
is commonly referred to as 4G (4G LTE), or, Fourth 
Generation of wireless mobile telecommunications 
technology. 

The name ‘4G’ was deployed as a convenient marketing 
term by mobile network operators (MNOs). They 
wanted an easily understood brand name despite 
the fact that 4G LTE did not meet the genuine ‘next 
generation’ specifications set out by the wireless 
standards bodies.

4G LTE broadband
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The original specification of the LTE standard 
states downlink peak rates of 300Mbps 
and uplink peak rates of 75Mbps. Whereas, 
real-world speeds fall well below this rate 
and show typically around 15Mbps for the 
download link and uplink speeds of between 
2Mbps and 5Mbps.

This is because transmission speeds are significantly 
impacted by a variety of factors including: geography, 
topology, distance from the LTE base station mast, the 
number of users on the network and the capabilities of the 
end user’s device. 

Nonetheless, as far as end users are concerned LTE 
networks do provide considerably faster data speeds than 
3G. LTE base stations can also support up to four times the 
data and voice capacity of 3G cells. When using the media 
services of today’s commercially available products, like 
video streaming, this can be done much more conveniently 
and efficiently using LTE.

Besides increased speeds, one of the main goals of LTE 
was to simplify the mobile network architecture by moving 
from the 2G circuit-switched and 3G combined circuit-
switched/packet-switched networks, to an all IP-based flat 
architecture system. This simpler architecture allows lower 
operating costs for MNOs.

.

Fast, but is it fast enough?
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LTE was originally conceived as a data only proposition. 
When it became clear that voice transmission was also 
needed, this had to be added into the standard. This 
feature is referred to as Voice over Long Term Evolution 
(VoLTE), which enables voice calls to be transmitted as 
data flows within the LTE network.

If an operator has rolled out a 4G LTE network, but not yet implemented 
VoLTE, subscribers can use their 4G phones for data, but voice calls are 
routed via the operator’s 2G or 3G network. This is called circuit-switched 
fallback (CSFB), as the voice calls ‘fall back’ onto the 2G/3G circuit switched 
network, as opposed to using the 4G IP network.

Voice calls

LTE-Advanced
As its name implies, LTE is an evolving standard. The latest commercially 
available version is LTE Advanced (LTE-A). The key difference between 4G 
LTE and LTE-A is that it is much faster. Speeds of up to 1Gbps are possible, 
although real-world speeds of 42Mbps are more likely. Still, this is a huge 
improvement on standard 4G LTE.

LTE-Advanced Pro
LTE-Advanced Pro (LTE-A Pro) is the most recent evolution of the LTE standard. 
Again, as far as end users are concerned the most noticeable difference will be 
speeds, which are predicted to be in excess of 3Gbps. Just 19 MNOs (out of a 
global total of nearly 800) had commercially launched some aspect of LTE-A 
Pro by April 2017 (Source: GSA1).

LTE roll out
The first commercial 4G LTE service was launched in December 2009 by 
TeliaSonera in Oslo and Stockholm. 4G LTE is now deployed in 188 countries 
and one in four mobile phone users now have a 4G subscription worldwide, 
according to a GSMA report from April 2017.
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PMR end user organisations should 
exercise some caution when considering 
deploying 4G LTE depending on where 
they are located around the world.

This is because those one in four 4G LTE mobile 
phone users are concentrated in just 21 countries 
(11%) with a mere 10 of these countries accounting 
for 80% of global 4G subscriptions. 

What this shows is that while the mobile phone 
industry is eagerly working on the specifications for 
5G, many countries have not even begun to roll out 
4G LTE networks. 

3G is still the most common technology in 37% of 
countries, with the remainder still mainly relying on 
2G networks (source: GSMA2). For this reason, PMR 
will remain the best solution for those requiring a 
critical communications network in many countries 
for years to come.

For those countries where 4G LTE is an option, 
it should be noted that it has its limitations, in 
particular when it comes to delivering instant, 
reliable critical voice communications, which is why 
hybrid networks are a good solution.

Deploying 4G LTE
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Hybrid wireless networks interconnect 
different types of radio systems enabling 
end user organisations to take advantage 
of the unique set of features each has  
to offer. 

For example, a hybrid network could interconnect 
narrowband PMR systems, like DMR or TETRA, and 
broadband systems, including 3G HSPDA and 4G 
LTE cellular and Wi-Fi (WLAN).

PMR two-way radio systems are predominantly, 
although not exclusively, built around voice and 
messaging applications. They have evolved highly 
sophisticated and wide-ranging features based on 
fast connecting push-to-talk (PTT) technology.

The great advantage of private PMR networks is 
that they allow end user organisations to control 
their own infrastructure, coverage, capacity 
and spectrum, either directly or via a dedicated 
managed service. PMR systems also provide 
the much higher levels of security, reliability 
and availability necessary for mission critical 
communications. 

What is a hybrid 
network and why  
you should use one?

In contrast, 4G LTE systems operated by mobile 
network operators (MNOs) are ‘best effort’ 
in that coverage, capacity, availability and 
levels of resilience are dictated by commercial 
considerations, which fall short of those required by 
critical communications networks.

The disadvantage of narrowband radio systems 
like DMR and TETRA is that they can only handle 
relatively small amounts of data. Generally, this is 
more than sufficient for typical PMR applications 
such as train control or telemetry. When higher 
date rates are required narrowband systems will 
not offer a good solution. This is where 4G LTE 
broadband cellular and Wi-Fi systems excel.

By interconnecting narrowband and broadband 
networks, organisations can extend the range of 
their PTT voice communications and messaging 
services beyond the physical limits of the PMR 
network. The system gains access to fast broadband 
data services in the field, such as sending and 
receiving images or video and querying databases.
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Assuming the end user organisation has no assigned 
frequency spectrum, the simplest hybrid network is to 
overlay a broadband service on top of a commercial 
mobile operator’s network using VPN (virtual private 
network) technology. Separate service level agreements 
to guarantee quality and security levels can then be 
negotiated under a mobile virtual network operator 
(MVNO) arrangement.

A more resilient solution, again assuming the end user 
has no dedicated frequency spectrum, is to augment the 
MNO network coverage by implementing tactical 4G LTE 
deployments in the form of small, local islands of dedicated 
coverage. 

Installations might involve deployment of small fixed 4G 
LTE base stations or temporary mobile ones. Hytera and its 
subsidiary Teltronic have small 4G LTE base stations in their 
portfolios, for example. Backhaul can be achieved via satellite 
or via a link into an MNO’s backhaul network. 

A third hybrid network solution is where the end user is 
provided with dedicated licensed spectrum by a national 
government or regulator. The end user organisation can then 
implement its own dedicated LTE network (private LTE, pLTE) 
on a local or even national basis in combination with its PMR 
network. This means with some investment the end user 
organisation has two dedicated, resilient networks under 
 its control.

 
Types of hybrid network 
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Until recently many users have had to 
carry separate devices to access DMR/
TETRA networks and cellular broadband 
networks. The smarter alternative to 
this solution is to have a single hybrid 
device providing both DMR or TETRA 
and 4G LTE services. 
 
Hytera has recently unveiled the Multi-mode 
Advanced Handset, an innovative device based on 
a rugged two-way radio form factor with a large 
smartphone-style display screen and user interface, 
as well as a physical PTT button and quick scroll 
function.

Cleverly designed with a second display on the top 
of the device to improve the user experience when 
operating the device for radio communication, the 
Hytera Multi-mode handset offers two SIM slots for 
commercial/public LTE and two slots for expandable 
memory via micro SD. 

The primary screen, made from resilient Gorilla 
glass, can be operated with gloves, allowing the 
user to interact with all manner of workplace apps, 
including standard pre-programmed or third-party 
applications. 

The device can roam between different 
communication technologies and it also works with 
Wi-Fi and POC applications. The possibilities are 
endless in terms of how the device could integrate 
a customer’s communications, data requirements 
and workplace tasking or tracking. Everything is 
managed through a Mobile Device Management 
(MDM) platform enabling updates and applications 
to be scheduled and pushed wirelessly to devices.

Devices
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Multi-mode Advanced Radio variants:
PDC760 DMR/LTE
PTC760 TETRA/LTE

Mission Critical UI Design
One hand operation
Quick press to view critical information
Rich information on the home page, customised favourites

Identification 
Interchangeable colour bands
to quickly identify handset

Front & Rear Camera
Rear 13MP camera supports
4K HD video

Screen Design 
Dual-screen for power saving
Quick-view Top Screen
Clear information at a glance from
multiple angles

Screen Reliability 
Gorilla Glass III
Scratch-resistance, anti-impact,
anti-fingerprint and oil resistance

Industrial LCD
Service life over 30,000h

Keys 
Multi-functional control (press and rotate)
Switch between volume,  
channel and contacts

Smart Key
Function varies depending  
on application

PTT
Push to talk
Easy to use
Large button

Rugged and Durable 
IP67
1.2 metre drop test
MIL-STD-810 C,D,E,F,G

Diverse Connections 
Sensors: 6-axis E-compass, barometer, gyroscope, accelerometer, proximity sensor, ambient light sensor
Positioning systems: GPS, BDS, GLONSS
Wired connection: accessory pins; Wireless connection: Wi-Fi, NFC and RFID
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With end users connected to two or more networks, operators need 
to give careful consideration how to manage subscribers, devices, 
broadband services/apps, assets, security and integration with 
commercial 4G LTE and pLTE networks.

Subscriber IDs, rights and information, their organisational units and 
talk groups need to be managed consistently over several networks 
in a secure way. The operator needs to be able to recognise that the 
subscriber is the same entity on both networks and be able to see 
what devices and apps are being used. 

 
Subscriber management
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A converged network interconnecting PMR and 4G 
LTE services allows end user organisations to enjoy 
the best of both worlds. Interconnecting the two is 
made relatively easy if the PMR network has an IP 
backbone capable of supporting both IP and the TDM 
interfaces (e.g. T1 and E1) used by PMR systems.

If the PMR network has an IP backbone it can not only provide 
utilities, airports, ports, logistics companies and many other 
industries with a resilient voice network, but they can also be used to 
transmit low bandwidth data, such as supervisory control and data 
acquisition (SCADA) as well. 

For higher data rate applications businesses can use a mobile 
network operator’s (MNO) ‘best effort’ 4G LTE commercial network. 

Convergence: The potential of hybrid 
narrowband and broadband networks
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However, if the MNO’s coverage is not adequate at, 
for example, a remotely situated power station, then 
the utility could install a private 4G LTE base station, 
plus LTE core, to boost local coverage. The 4G base 
stations can be deployed as fixed or mobile units in 
conjunction with an MNO.

By converging the two types of radio network, a device can transmit 
vital low ban dwidth machine-to-machine (M2M) or Internet of 
Things (IoT) data over its IP-based PMR network. For example, a 
power utility company might use the network to automate parts of 
its power distribution system to enable real-time adjustments to 
changing loads, production rates, as well as technical supervision.

But gaining access to the world of fast broadband data is a major 
plus, as end users can send and receive images and video in the 
field and interrogate databases, which improves efficiency and 
productivity. Video can also be streamed automatically from remote 
or sensitive sites in the case of unauthorised entry or detection  
of faults.
. 

Machine-to-machine communication
over IP-based PMR networks
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Voice will continue to remain 
important, however. Voice 
applications in DMR and TETRA 
systems have evolved to provide 
a wide range of functionality not 
found in cellular networks. Due to 
the one-to-one calling protocols in 
cellular networks, the one-to-many 
communication features in PMR 
systems are missing in LTE. 

Mission critical VoLTE providing instant PTT group 
calling and direct mode operations does not exist 
commercially as yet. These kinds of one-to-many 
PMR features are currently being written into the 
LTE standard by standards writing body 3GPP. 

However, 3GPP’s work to standardise the mission 
critical LTE specifications has not been competed 
and is unlikely to be finished until 2018 or even 

2019. There is then generally a time lag of around 
two years between the completion of standards 
and the arrival of commercial products based on 
those specifications.

That means mission critical standards for LTE 
products conforming to a mature ‘mission critical’ 
LTE standard will therefore not be commercially 
available from a wide choice of vendors for some 
years yet. For these reasons it is not advisable 
for organisations requiring mission critical 
communication to move to a 4G LTE only solution 
for the time being.

Another important factor when considering 
moving to a 4G LTE only solution is that in 
most countries the 4G LTE frequency spectrum 
is licensed to MNOs. But the MNO networks, 
besides lacking the mission critical functionality 
of PMR systems, also lack the coverage, resilience 
and availability found in private, dedicated PMR 
networks.

A future with convergence
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For the foreseeable future then, 
the best option for PMR end user 
organisations looking to harness 
broadband multimedia services is to 
deploy a hybrid network. 

Taking the example of a power utility company 
again, a PMR system provides a resilient voice 
network to direct its field staff. The PMR system 
ensures that the user organisation does not 
have to rely on the limitations of mobile phone 
networks, especially in an emergency situation. 

It also allows managers and other staff who 
do not have a radio to communicate with staff 
equipped with PMR terminals via their mobile 
devices. 

Staff can gain access to databases and back office 
systems away from the office or control centre, 
while real-time location apps combined with 
mapping facilities make it easier to manage and 
co-ordinate resources in the field. Images, video 
clips or streamed video can be sent to and from 
personnel in the field. 

New PMR/LTE multi-mode devices with large 
display screens, such as the new Hytera Multi-
mode device, means staff do not have to carry 
two separate devices to access the best in modern 
voice and data technology. 

Converging different types of communication 
networks makes a lot sense. It enables businesses 
to benefit from both technologies – retaining 
the field-proven resilient voice technology of 
DMR and TETRA, while accessing new fast 4G 
LTE broadband technology, which is becoming a 
necessity in an increasingly data-driven world.

Excellence Through Convergence: A Hybrid LTE 
Network for limitless communications potential
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Keep up to date with Hytera on social media.

Further information can be found at:
www.hytera.co.uk

PDC760 DMR/LTE PTC760 TETRA/LTE
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