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Foreword
It has been my privilege to lead for
policing, in close cooperation with the
Fire and Ambulance Services, in the
important area of critical operational
communications for over six years. In that time alone,
the demands on the emergency services have continued
to increase and diversify.
In policing, we have seen,
for example, the rise of
cybercrime, as well as
increasing violent crime
and the continuing threat
of terrorism. These have
all presented significant
challenges, and underline
the importance of our ability
to task and coordinate and
communicate effectively,
not only amongst ourselves
but with emergency service
partners and the public.
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But also in the same
few years, we have seen
technology continuing to
develop at a pace, allowing us
the potential to best protect
the public and keep them
safe. Emergency service
organisations have well
developed mobile strategies.
In policing, officers use handheld data devices with a
plethora of support at their
fingertips, allowing them to
stay out in the field for longer
and reducing the bureaucratic
constraints that keep them
away from doing the things
that they – and the public –
expect the police to be doing.

Meanwhile, the Emergency
Services Network (ESN)
continues to develop,
offering a single platform
for data and critical voice
communications, moving
away from older legacy
systems and offering the
same or better functionality
and ability to keep upgrading
technology but at lower
cost. Based on Long-Term
Evolution technology and
3GPP standards, this platform
will provide the emergency
services with the best that 4G
– and soon 5G – has to offer.
In real-time, we will be able
to stream video from road
traffic collisions, accident and
crime scenes, for example,
back to control rooms or
direct to other users. We
will collectively be using
the same applications to
share information across the
network at the touch of a
button, with geographical
boundaries no longer being
quite the limiter that they
have been up to now.

With 5G coming on board,
we can look forward to even
speedier transfer of data,
with every second potentially
making the difference in
saving a life or catching a
criminal.
So, we are living and working
in challenging times, but also
in exciting times. Within the
emergency services, we have
suffered for too long with
outdated legacy systems
and cumbersome IT, with our
work equipment often lagging
many years behind the
technology that we use in our
off-duty lives. There is a real
chance now to put that state
of affairs well behind us, being
replaced by fully integrated
communications fit for the
21st century.
We await to be wowed by
what the technologists
can produce for us! The
emergency services are ready
and willing...

Richard Morris
Deputy Chief Constable, National Police ESN Executive
National Police Chiefs Council (NPCC)
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Background
Police, ambulance, fire and rescue services (the emergency
services) rely on the ability to share mission-critical information
internally and to external agencies and services to effectively
carry out their duties. These have traditionally been limited
to certain data forms over networks that suffer delayed and
disrupted.
5G (fifth generation) presents an opportunity to transform emergency
services communications, enabling them to share a much wider range of
data, such as efficient and secure high-definition video, and will have a
significant impact on effectiveness and efficiency of critical public safety
service delivery. 5G is the next generation of mobile connectivity that will
eventually replace, or at least expand a 4G connection.
The Government’s 5G Strategy¹ emphasises the importance of building a
world-class digital infrastructure for the UK. It outlines a clear ambition for
the UK to be a global leader in 5G and how it can deliver citizen outcomes
such as efficient and secure public safety service providers.
The emergency services are a strong early use case for the adoption of
5G technologies because not only will the organisations reap benefits
themselves, but citizens will enjoy more efficient, effective and secure public
safety services.
techUK convened a panel discussion bringing together a mix of individuals
from the public sector, tech suppliers to the emergency services, academics
and research hubs to explore how 5G technology could support and improve
advances in efficiency and effectiveness in the emergency services sector.
This paper captures and builds upon the presentations and debate at
techUK’s ‘How could 5G technology support the emergency services’.
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What is 5G and why does it matter?
5G is the term used to refer to the next generation of mobile technology.
Though previous generations of mobile communications offered video
calling, HD streaming services and fast mobile broadband, this new
technology will truly allow any mobile application and service to connect
to anything at any time, ranging from people to physical things in a flexible,
reliable and secure way.
5G will also offer new capabilities over existing mobile technologies,
including higher data rates, lower latency, higher energy efficiency and
improved performance. 5G will support multiple applications including
mobile broadband to entertainment services and industrial applications
such as robotics and logistics². This is with software dynamically changing
the characteristics of networks to meet demand; the first type of mobile
technology to do so.
This technology presents huge opportunities to boost productivity and grow
the economy, enabling more innovative uses in both the private and public
sectors.
5G is currently being developed with the expectations of a widespread
rollout of 5G systems in the UK from the end of 2019. 5G handsets from a
range of manufacturers are just starting to reach consumers.

What will 5G do?
Faster speeds

Lower latency
– very little
delay or lag in
communications

Reliability – no
dropped calls or
connectivity

Greater capacity
– coping better
with high demand
applications
at once

Improved
battery life
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Evolution of mobile communications

1G (1980s)

Analogue signal, voice signals only, analogue technology.

2G (1991)

(Digital) Introduction of GSM (Global System for Mobile Communication)
Digital Voice and Simple Data. Increased voice capacity (including text
messaging and email alerts) and international roaming.

3G (2003)

Focus on mobile broadband: Innovations in device technology, resulting in
the era of the smartphone. 3G network designed for voice with some data
consideration including multimedia messages, video calling and browsing
the internet.

4G (2012)

Faster and better mobile broadband delivering more data capacity, HD
streaming services (including real-time video content) and increased
connections.

5G (2020)

Focus and support on Internet of Things (IoT): Emphasis of faster and
higher speed of connectivity to allow for seamless integration of multiple
devices and applications, including mobile Augmented Reality (AR) and
Virtual Reality (VR).

This 5G network will help transform the communications industry, leading to
new business innovation and opportunities and allowing people and things to
interact and connect like never before.
Public safety stands to benefit considerably from what 5G can offer, with
effective rollout and adequate infrastructure.
The ESN also stands to benefit as 5G will enable the integration of and
interactions with new communication methods, systems and connected
devices.
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5G in the control room
The control room is an essential part of the emergency services, having
immediate contact with citizens as well as frontline service providers. Control
room operators work to ensure an emergency call is dealt with, prioritising
and triaging the call (whether it is a threat, a harm or a risk assessment) and
then judging the response, for example, whether there should be a dispatch,
an appointment or steering towards an online resource.
5G could improve the functioning of operations and encourage on-the-go
control rooms with a faster bandwidth and lower latency, meaning operators
will not have to be in a fixed location and dedicated to fixed network.
By using a 5G network, officers will be able to scope emergency calls
appropriately in remote and flexible locations to meet demand management.
Mobile data consumption will always increase. According to Ofcom the
current average data use per mobile device over a cellular network is 1.9 GB
per month³, but research shows that consumer data usage will increase to
98.34 GB per month by 2025⁴.
With a 5G network, mobile network operators will finally have the bandwidth
to deliver high speeds to keep up with consumer demands and could help
users manage and deal with exposure to a potential flood of information and
data from a wide variety of sources.

More than two-thirds of data applications connect to Wi-Fi
rather than a cellular network
Wi-Fi is separate to a cellular network. Research indicates that Wi-Fi is a
fundamental part of consumers’ use of smartphones. Among consumers who
had a 4G mobile handset and contract, 69 per cent of connections to data
applications on their mobile phone were to a Wi-Fi connections.

3G
30%
Wi-Fi

69%

31%

Mobile
data

4G
65%

2G
5%

Source: Ofcom Communications Market Report 2017
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Putting the control room in context

Before 5G

With 5G

Emergency services deal with
the incident

Emergency services deal with
the incident

Incident recorded as digital evidence
from body worn camera/mobile
device/dashcam (if needed)

Incident recorded as digital evidence
from body worn camera/mobile
device/dashcam in real-time,
being able to stream back to the
control room live

Emergency services upload digital
evidence to internal server
Evidence captured in report file

Digital evidence
automatically uploaded
to internal server
Evidence attached in report file
through mobile device
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When it comes to technology used by a control room, 5G will have an even
larger impact than the current 4G network.
The network will be better at coping with higher capacity of data and
information that needs to be harnessed, secured and analysed from the
control room onto the dispatch service. The network will also enable new
features within the forces such as automation, machine learning, data analysis
and remote sensors in real-time.
The use of 5G could benefit the emergency service operators in real-time by
allowing them to use video streaming services that provide better situational
awareness for call takers and dispatchers. This brings them closer to the
frontline, so they are able to assess circumstances at a faster rate.
Digital communication between the emergency services is also changing.
Mobile applications in control rooms are already reducing voice traffic over a
primary voice communication specifically designed for emergency services
and authorised “sharers”, by using data messaging for dispatch and sending
incident log updates and search results automatically. This provides a greater
capability to assess risk and make the right resourcing decision in critical
time.
Control centers are, however, just one part of the operational system of the
emergency services. 5G has the capability to become dynamic throughout
the organisation and will impact many more areas of operation than just the
control room.
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5G on the front line
Frontline staff members are despatched and directly involved with the public
on a day-to-day basis, from fire and rescue to emergency response and
crime-fighting. Therefore, communication systems deliver high performance
requirements with a 5G network will be essential.
The use of a 5G network can help emergency service vehicles be tracked and
improve response to emergency situations using IoT connectivity.
The use of the e1Fleet console (manufactured by Emergency One), uses
connectivity in fire engines to help carry out several tasks automatically. The
console can help relay diagnostic information to all the sensor points on a fire
engine. Resulting in a post-event report informing the services who was on
board, how long an incident was attended for and other data required. This is
all on a custom built e1Fleet website, designed for the specific fire and rescue
services. These benefits are achieved over a 4G network, using a 5G network
which has been specifically designed to support IoT, could enhance them.
5G could add considerable value to the ‘connected
ambulance’. Through a superfast, low latency
network the vehicle could act as a connection
hub (or mobile edge) for medical equipment and
wearables and to enable storage and potential
real time streaming of patient data to the awaiting
emergency department team at the located hospital.
The collection and streaming of patient data will
begin when the emergency ambulance paramedics
arrive at the incident scene right up until the transfer
of the patient to the emergency department at the
hospital.
The West Midlands 5G testbed was selected as one of the UK’s first 5G trials,
testing the technology before national rollout⁵. Plans to use the 5G network
include using live video streaming services to provide specialist advice
to ambulance paramedics. These trials are part of the Urban Connected
Communities Project (www.gov.uk/government/publications/5g-urbanconnected-communities-project), with the next step in the Government’s 5G
Testbed and Trials programme being 5G pilots across the country, including
Birmingham, Coventry and Wolverhampton.
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Body worn camera footage is significantly improving the opportunity for
police officers to gather good evidence and there have already been several
incidents where it has been used to great effect.
Body worn cameras record footage that is stored in an internal and
secure storage device. Currently the footage is then uploaded to secure
infrastructure later for use as evidence in court or other legal proceedings. It
is deleted if not required for a policing purpose.
A 5G network integrated within the camera will benefit the emergency
services by being able to rapidly and securely upload videos onto the
infrastructure server without any interruption, meaning services can view the
content as and when it has come through.
The use of 5G combined with AR could help services develop situational
awareness in high stress and hazardous environments. Qwake’s C-THRU
operating system technology⁶ uses AR for firefighters in real-time to assist
with navigation through smoke-filled zero-visibility incidents. Simultaneously
C-THRU connects those in the frontline with incident command wirelessly,
transmitting a firefighter’s visual point of view and location to command and
control.
Using a 5G network with faster speeds and lower latency to transmit data
to the command and control centre will mean clearer solutions and quicker
results to tackle the incident. 5G will also be a true revolution for live
streaming, for both the streamer and the viewer. This will bring a more stable
connection and the ability to stream in higher quality whilst officers are on
the move. Sharing live content will be also be easier; 5G technology will
allow more devices to be connected to the same network, without creating
congestion.
A 5G network could facilitate the introduction of new cameras with the
functionality to capture live stream footage, providing a valuable additional
data source for control rooms and clearer content assisting the crime
investigation team for incidents within court.
The use of a 5G network on the frontline will certainly change the way
officers work. The improvement of communication on-the-go and the
decrease in the amount of time spent traveling to and from stations will mean
they will be able to focus on serving the public and major circumstances with
enhanced technology.
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5G devices
It is expected that the first 5G phone will be released mid-2019, and by 2023 there will
be one billion 5G devices with enhanced mobile broadband expected to be connected
worldwide⁷. 5G devices will support the emergency services with the most up to date
network with quicker speeds, lower latency and greater capacity, meaning a possible
decrease in radio devices.
The Nation Fire Chiefs Council (NFCC) has stated in its strategy⁸ that digital is an important
factor towards the emergency services, and will encourage and assist fire and rescue
services in:
•
•
•

Maximising the added value of digital solutions
Using information technology to support collaboration, and to share innovatively
and effectively
Using data across fire and rescue services and partner to support service delivery.

Going forward, the NFCC will help work to unify fire and rescue services in their approach to
understanding and utilising open data and to help develop a digital strategy aligned to the
business objectives and needs of the sector.
In policing, the NPCC has produced three inter-related programmes known as the National
Enabling Programmes (NEP)⁹. These programmes provide a roadmap to developing a
modern technology environment which is fundamental to transform ways of working across
UK policing.
The productivity services element of the NEP will allow officers all over the country access
to cloud-based tools for recording and sharing information and will enable officers to spend
more time out in the communities they serve. This is being complemented by local force
initiatives to roll-out tablet and mobile devices to give officers access to their desktop when
on the beat.
In terms of the roll-out of new
devices, Essex Police has issued
new smartphones¹⁰ that will enable
officers to work remotely, update
crime systems, review live incidents,
update victims, and liaise with partner
agencies on-the-go.
The mobiles will provide applications
to:
•
•
•
•

access local CCTV
review missing person
investigations, file crime and
intelligence reports
take pictures of suspects and crime
scenes which can be immediately be uploaded and shared
share briefings and details of wanted and missing people.

The mobile devices can also be used to run people and vehicle checks through the Police
National Computer. A 5G network will better enable officers to capture and share information
more efficiently and with very little delay in communication between officers who are on a
major response.
Estimates show digital devices could save each officer up to one hour per shift, which
will instead be spent investigating and preventing crime, supporting victims and
allowing the front line to focus on citizens’ needs. (www.essex.police.uk/news/news-andfeatures/2016/10oct/frontline-officers-go-digital-as-force-rolls-out-s/)
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Key recommendations for
Government on the importance of
connectivity for public safety
It is the Government’s ambition for the country to be a world leader in 5G.
It wants to harness the potential of 5G to achieve its maximum
technological, societal and financial benefits. There are a range of 5G
focused projects funded by the Government including the 5G Testbeds and
Trials Programme and the Urban Connected Communities project.
The Home Office also intends to deliver the new ESN critical communications
system. This upgraded network aims to serve up to 300,000 individuals and
connect up to 50,000 vehicles. Customers for the ESN include the police, fire
and rescue, and ambulance services as well as a range of others, such as local
authorities and utility services. Current plans are in production for the new
network.
These are encouraging steps but techUK has also developed these key
recommendations to Government on the importance of connectivity for
public safety:
1. Develop standards for applications and software solutions so information
shared will encourage innovation and consistency.
2. Provide sufficient investment in the Emergency Services Network (ESN) to
ensure opportunities can be maximised.
3. Support allocated funding for 5G technology for frontline service workers
within the emergency services.
4. Ensure that end users are confident the communication networks meet
their needs.
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techUK represents the companies and technologies that are defining
today the world that we will live in tomorrow.
Over 900 companies are members of techUK. Collectively they employ more than
700,000 people, about half of all tech sector jobs in the UK. These companies range
from leading FTSE 100 companies to innovative start-ups.
The majority of our members are small and medium sized businesses.

techUK.org | @techUK | #techUK
Communications Infrastructure Programme
techUK’s Communications Infrastructure Programme brings together FTSE 100
companies and SMEs from across the sector - fixed, wireless, mobile and satellite
operators, equipment suppliers - to develop a vision for great UK connectivity and
what needs to be done to achieve it. The Communications Infrastructure Programme
delivers thought-leadership, targeted engagement with Government on policy issues
and Ofcom on emerging regulatory matters, and opportunities for market insight and
development.

Public Safety Programme
techUK’s Public Safety Programme (incorporating the well-recognised Justice and
Emergency Services programme) supports our members whose work enables the
delivery of public safety services, whether that be on the frontline or in-house
operations. Our programme brings members together to identify and address
challenges facing the sector as well as facilitates engagement with key stakeholders
such as police forces and national programmes. We aim to develop strong partnership
networks and a vibrant supplier community for public safety services.
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