HOW WILL 5G REVOLUTIONISE
THE CONSTRUCTION SECTOR
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AS FEATURED AT HOUSING 2021

INDUSTRY WIDE WE ARE SEEING THE
DEVELOPMENT OF NEW TECHNOLOGIES TO
IMPROVE THE WAY WE BUILD;

HOWEVER, THESE OPPORTUNITIES ARE SIMPLY NOT ATTAINABLE
WITHOUT A SECURE, RELIABLE AND SCALABLE NETWORK IN PLACE
FOR CONSTRUCTION SITES.
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THE
CONNECTED
CONSTRUCTION
SITE

MEMPHIS SOLUTIONS

Here at UK Connect, we believe that the ideal
construction site is a connected construction
site. One that enables you to do your job
smarter, faster and more efficient than ever
before.

As the digital revolution continues to reimagine building sites, the future
of construction relies on ever faster and more reliable connectivity.
Cellular connectivity and wireless WAN have already paved the way for a
digital revolution in construction, as building sites have been able to
obtain internet connectivity for circa 10 years.
Being able to get day-1 connectivity by rapidly deploying a 4G LTE router
means sites have not had to endure lengthy waits for fixed line services to
be installed. However, the near future of construction promises to
leverage exciting new technologies such as self-driving vehicles,
autonomous remote-controlled machinery, drones, 3D printing and AR
gadgetry.
All of these new technologies intend for us to build faster and safer whilst
providing real time reporting, with less manpower needed and fewer
costly errors. 
All are only made possible through stable and high-performance network
infrastructure and super fast, low latency WAN connectivity which is
exactly what the emergence of 5G promises to deliver on. 5G’s faster
speeds and wider reach will allow businesses to collect, process, and
store huge amounts of data from a wider range of devices.

WHAT IS 5G?
5G is the next generation of cellular communications and will be the
foundational standard for cellular networks for the foreseeable future.
It is a collection of new spectrum, new technologies and new
infrastructure that transforms cellular from voice and data
communications to a high-performance unified networking platform.
In summary, 5G is smarter, faster and more efficient than the current 4G. 

THE EVOLUTION OF
CELLULAR STANDARDS
How has cellular connectivity transformed over the last fourty years?

As the devices connecting to the cellular infrastructure have evolved, the
technologies and the infrastructure itself have also had to adapt. This has
resulted in a number of cellular standards being released globally, starting
with the first generation released in the UK in 1985.
Three generations later, 4G and Gigabit Class 4G LTE are the most commonly
used standards in the UK, and is what many modern handheld devices
support today. However, the issue lies in the ever growing demand for more
data, better performance and more devices connected.

WHY CELLULAR IN CONSTRUCTION?
Cellular is ideal for connectivity in areas where wires cannot go, or where it
takes a long time to get fixed lines in place, such as in rural areas. Today's
LTE networks are more prevalent and are in fact already faster than many
types of wired connections.
The typical network on construction sites today consists of dongles,
satellites and fixed lines. However, these are simply not secure, reliable or
scalable enough to cope with the future demands of the connected
construction site. Cellular connectivity can provide the same quality
connection as a fixed line, all without the long lead times that residential
developers are often faced with.
With the arrival of 5G, cellular is the next wave of network transformation,
enabling connectivity with greater ease, agility and security.

THE EVOLUTION OF THE
WIRELESS NETWORK
What does 5G mean to the existing standards and what is currently
available from 5G?
As with 2G, 3G has now become deprecated with the arrival of 5G. This frees
up some much needed frequency space, which will allow sub-6GHz 5G to
now occupy that part of the spectrum without any impedance from existing
3G radio access.
5G will not be replacing 4G, or at least not as it is currently understood, and
Gigabit-class LTE will remain in place for the foreseeable future. 4G LTE will
also benefit from some of the new technologies that 5G brings, such as DSS,
which will allow cellular providers to quickly reuse the spectrum based on
4G and 5G traffic levels.
5G is to be split into 3 layers, which in turn are spread across 2 different
frequency ranges. It is important to note that layers operating within a sub6GHz frequency are already available today, whereas mmWave applications
of 5G are not yet available in the UK.

From the infrastructure perspective, carriers have been able to swiftly
rollout 5G through the use of their existing networks in what is known as
'Non-standalone mode', which is an option of 5G New Radio (NR)
deployments that depend on the use of existing 4G LTE networks. In time, a
standalone core architecture will be deployed to allow the use of 5G without
the need for an LTE network, which in turn will provide full support of 5G
applications as well as 5G capable upload speeds.
With technology such as LTE-Advanced Pro, we do not need to wait to start
integrating new hardware that will allow for the evolution of existing
networks into supporting the 5G standard. Those who currently operate
services like 4G and LTE may be able to plug in 5G where it is applicable and
supported by their devices, such as the Cradlepoint™ 5G-Ready and 5GOptimised range of products.

THE SPECTRUM LAYERS OF 5G
Since cellular began, providers have been operating in a low frequencybased coverage layer that is comprised of a combination of 4G, gigabitclass LTE and low-band 5G. As the name suggests, this is how mobile
operators provide nationwide coverage.
Each category of spectrum has different performance and propagation
characteristics. In fact, there is an inverse relationship between
propagation and performance. For instance, the coverage layer has
strong propagation characteristics allowing radio waves to travel long
distances between towers, but it has the lowest data capacity.
In 2019, several cellular providers launched 5G services in the coverage
layer and called it low-band 5G. Generally, low-band 5G has
approximately the same performance as Gigabit-Class LTE. This makes
the coverage layer perfect for failover WAN connectivity and connecting
up wide-spread IoT devices that may be found throughout a construction
site.
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THE SPECTRUM LAYERS OF 5G

Everything above the coverage layer is new to cellular communication.
The capacity layer is where new mid-band 5G spectrum lives and it
operates between 2 and 7GHz. Many believe that the mid-band is where
the ‘sweet spot’ of 5G is, mitigating the trade offs between performance
and propagation.
An example of what this layer could be used for is construction site
high-definition video surveillance, with data from numerous sites being
backhauled across the cellular network to a converged location thanks
to the low-latency and high throughput that the capacity layer can
provide.
The third area is the high-capacity layer and is synonymous with highband 5G. It is also often called mmWave due to the frequency in which it
operates – 24GHz, and its respective wavelength. This layer has high
data capacity but low propagation characteristics, meaning cellular
towers have to be very close and numerous.
This would be used for mission critical WAN connectivity for a whole site
or group of sites, AI driven video recognition software to identify health
and safety risks or breaches and perhaps even remote management of
machine through augmented reality applications.
The High-Capacity or High-Band operation of 5G is currently unavailable
within the UK, however it is understood that we will be seeing this
readily implemented in the not-so-distant future.

SIGNIFICANT PERFORMANCE
IMPROVEMENT

Above are the expected performance characteristics of each spectrum
layer, as provided by the CradlePoint™ 5G strategy group, and incorporates
many industry resources and perspectives.
These figures are shown in practical speed ranges, not theoretical, and the
bars represent the optimal point of the stated ranges and reflect a full
standalone core deployment.
The significant differences in performance between the layers stands out
immediately. The performance of the capacity and high-capacity layers are
particularly impressive and is partially why 5G has received so much
attention. With these sorts of bandwidth and latency performance metrics,
it easy to see why wireless WAN is now widely regarded as a primary
connectivity solution, or reliable failover when partnered with and
compared to fixed lines, especially given the far more versatile, affordable
and rapid solution that wireless WAN and 5G cellular can provide.
All three spectrum layers will co-exist and advance over time, so it is
important to understand which layers are available now and in the future,
as well as the applications that can be taken advantage of when utilising
them. Consulting a 5G connectivity expert will help in identifying this and
ensuring its proper rollout.
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5G CONNECTIVITY WILL POWER
PROGRESS
5G widens the wireless communications offering by providing enhanced
mobile broadband, ultra-low latency for time-sensitive applications and
the ability to connect massive amount of IoT and rapid-capture
solutions (mMTC).
Thanks to high bandwidth, combined with 5G’s very low latency, the
technology is set to improve data capture significantly across a host of
project delivery processes.
This matters to construction firms and developers who want to keep
pace with change, particularly large housebuilders, who are already
making great use of applications such as 3D BIM in the field, where
network access needs to be consistent and reliable. Further, 5G will
also improve the way site teams can view and update robust project
data sets on their mobile devices, benefiting from connected platforms
and real-time insights. It will also encourage further IoT integration,
with internet-connected sensors used on building sites in a wide variety
of scenarios, from monitoring plant machines to spotting health and
safety issues.
Housebuilders who are effectively utilising 5G’s potential across a
development’s life cycle will make better real-time decisions,
differentiate themselves from the competition, and attain a higher
profit potential.

5G is smarter, faster and more capable than the current 4G, opening
acres of new doors for the construction industry. 

2018 | MARCH

INDUCTION TRACKING & PPE
DETECTION

Streaming and ML based recognition from wireless video cameras enables
digital induction tracking, which improves risk management by
automating the process of ensuring every person on site has completed
safety training and remains compliant with wearing suitable PPE
Using 5G, health and safety on site is being improved. One good example
is the use of CCTV cameras and some clever backend processing and
machine learning to help identify when a construction worker has or has
not been inducted, or even whether they are wearing correct PPE.
The individuals highlighted in green in the above image are deemed to be
compliant are given a percentage score. However, the construction
worker in red is non-compliant and is being flagged, which could send an
alert sent to a Site Manager with the individual's name so that they can
easily be identified to rectify the issue.
Not only does this serve to safeguard workers on site and reduce the risk
of greater injury during a workplace accident, but it also helps to
safeguard employers by ensuring that members of staff on site are
correctly inducted and are adhering to health and safety practices.

W-GATE SENSORS

Using 5G correlates to less expenses incurred due to workplace injuries.
W-Gates being left open can be one cause of the many types of workrelated injuries that costs the construction industry billions of pounds
each year.
Technology can provide a means of trying to eliminate these events.
IoT connected W-Gate sensors can monitor when gates have been
opened, for how long and when they are closed. Should a gate be left
open, the sensors can then provide alerts to notify Site Managers or other
personnel that gates require attention and need closing.
Additionally, other IoT devices can act based on these alerts without
human intervention to help remedy the issue, such as alarms being
activated to warn workers in the vicinity of the gate, or even potentially a
motorised closing mechanism.
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MEMPHIS SOLUTIONS

HOLOGRAPHIC BUILDING
VISUALISATION

Mixed-reality smart glasses can empower users to render a virtual model
of a building, or elements of the construction process, such as
holographic structural steel, framing, or electrical schematics.
3D modelling and holographic building virtualisation requires massive
amounts of data, usually pulled down from a cloud server, or the internet,
which can put extreme strain on bandwidth requirements and latency.
Being able to make changes in real-time to a building design in a
holographic space also requires that the data is sent back to the central
location wirelessly, which is where 5G will be absolutely critical due to
its superior bandwidth and latency performance, not just in terms of
download but also upload too.

SMART WASTE DISPOSAL

Construction companies often spend a huge amount of money on waste
disposal, a lot of the time unnecessarily due to skips not being full.
5G can help to streamline this process and save construction companies
money by utilising IoT connected sensors.
This is because IoT connected sensors can alert when a skip has become
full. Alerts can then automate the ordering of a collection and
replacement of a skip, removing the need for costly and unnecessary
scheduled collection.
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MEMPHIS SOLUTIONS

SENTIMENT DETECTION

5G can help improve a residential developer's chances of selling plots,
whilst also allowing them to differentiate themselves from competitors
by obtaining real-time feedback from real customers that they may
otherwise not pick up on.
Using ML and AI recognition, sentiment detection can track how people
feel and react when they visit a show home.
By doing so, residential developers are able to create the most effective
and desirable show homes to attract potential buyers by collating this
data and making considered changes.

WHAT NEXT?
As technology advances, we are already seeing a shift in the way
construction companies are now embracing a more efficient, sustainable
and productive new way of working.
Pressure is on to develop greater IoT expertise and the market size of
Internet of Things (IoT) in construction is estimated to reach $16.8 billion
by 2024, at a CAGR of 16.5% between 2019 and 2024 (ReportLinker), all
driven by pressure to ramp up productivity.
Residential developers who are able to effectively capture, extract and
analyse projects and asset data across a development’s life cycle will
make better real-time decisions, differentiate themselves from the
competition and attain a higher profit potential. There is no doubt that
these technological advancements are powering the next wave of digital
transformation in the construction industry.
However, for the future of UK housebuilding to be truly bright, it must
be fully, and reliably connected.
The benefits of 5G connectivity are in our grasp. The key is to work with
an accredited partner who understands the potential of 5G, the security
and installation issues and how its complex infrastructure works.
Know what you are investing in.

WHY UK CONNECT?
UK Connect are the UK’s leading communications provider to the
construction industry.
We work with many of the UK’s largest housebuilders to provide
unrivalled connectivity solutions. All of our services are specialised,
simple and easy to install and manage. With a dedicated, in house team of
highly-skilled experts and engineers, our construction technology
expertise enables us provide solutions, tools and applications to improve
the way people communicate, collaborate and work within the
construction sector.
We specialise in cellular or wireless WAN connectivity and in partnership
with Cradlepoint, the market-leader for Wireless Edge WAN solutions, we
are their sole 5G provider to the British construction industry.
UK Connect offer personalised 5G consulting workshops to help
organisations begin to develop strategies that take advantage of 5G
capabilities.

UKCONNECT.COM

