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WIRELESS DEPLOYMENT

A Great Reception  
For London’s Super Skyscraper 
Bringing high-performance radio communications to London’s newest, tallest,  
most iconic skyscraper was a challenge. 

By Moti Shalev / Axell Wireless 

Until very recently, London was a 
defiantly low-rise city. That all changed 
in the first decade of the 21st century. 

Starting with 30 St Mary Axe, popularly known 
as “The Gherkin,” London began belatedly to 
develop a taste for tall buildings, and a slew 
of bold new skyscrapers began sprouting up 
around the city. However, the unprecedented 
(for London) height of these buildings raised a 
new problem for their builders – how to ensure 
acceptable mobile reception in the upper reaches 
of these glass-and-steel behemoths.

The problem with providing wireless 
reception in modern skyscrapers is threefold. 
First, the height of the buildings militates against 
obtaining a good signal. Mobile networks are 
set up to provide signals to where people are. In 
London, this has traditionally been at ground 
level or not far from it. As the city built upward, 
the new floors of office space were increasingly 
out of range of ground-level antennas. 

Second, modern building materials of glass 
and steel, coupled with environmentally friendly 

methods of construction, are extremely effective 
at blocking out wireless reception. Finally, these 
skyscrapers, giant as they are, have little spare 
space for communications infrastructure. These 
challenges were foremost in the minds of those 
designing London’s newest, tallest, most iconic 
building – the Shard. 

LONDON’S BIGGEST WIRELESS 
CHALLENGE
The Shard has changed the face of London. This 
1,000-foot-high building on the south bank 
of the Thames is visible from across London 
and stands head and shoulders above any other 
building. The Shard’s designers were at pains to 
ensure that the building would be as impressive 
to its residents as it would be to those admiring 
it from outside. Vodafone, the multinational 
telecom firm chosen to provide connectivity at 
the Shard, therefore selected Axell Wireless to 
help provide a network that could provide high-
performance indoor wireless coverage to each of 
the building’s 72 floors.

From the outset, the Shard posed a big 
challenge for indoor cellular and public safety 
communications. As in many modern tall 
buildings, the construction materials and 
methods used were designed to optimize strength 
and environmental friendliness. Unfortunately, 
the Shard’s triple-glazed glass, which includes a 
layer of sun-shielding glass sandwiched between 
the inner and outer sheets, is a highly effective 
insulator against wireless communications.

Mobile networks are set up to provide 
signals to where people are. As London 
built upward, new office space was out of 
reach of ground-level antennas. 
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Furthermore, the Shard is a mixed-
use building that contains office space, 
luxury apartments, restaurants and a 
hotel. This means that the building 
experiences a number of traffic spikes 
throughout the day and also needs to 
support a wide range of communications 
technologies. It therefore required a 
future-proofed communications system 
that combined high capacity, uniform 
coverage and compatibility with a 
variety of wireless technologies. 

The system needed to be multiband 
and have the ability to support a 
complete range of modern and legacy 
services running alongside one another. 
To minimize infrastructure costs, these 
technologies needed to be combined 

into a single ecosystem that made the 
best possible use of available spectrum. 
Furthermore, network communications 
needed to be robust and reliable enough 
to meet the needs of emergency services 
– a key consideration in tall buildings 
such as the Shard.

BREAKING DOWN  
THE CHALLENGE 
Axell Wireless supplied a distributed 
antenna system (DAS) to provide full 
radio coverage within every level of 
the building and over a short coverage 
range on the outside of the building. 
Using DAS enables communications 
infrastructure providers to channel 
multiple mobile operators’ networks 

into buildings and other inherently 
difficult locations. 

DAS was selected because of 
its distinct advantages over other 
technologies. Unlike Wi-Fi, DAS can 
supply the whole spectrum of wireless 
communications services rather than 
just data, and it also provides much 
greater flexibility than small cells, 
which are limited to a single operator. 

DAS brings wireless signals inside 
a building and distributes them 
to a variety of antennas that serve 
different sectors. The technology has 
continued to grow in sophistication, 
and now supports every major wireless 
technology, including GSM, WCDMA 
and LTE. It is now also capable of 

Once a defiantly low-rise city,  
London is now sprouting skyscrapers.



20 | BROADBAND COMMUNITIES | www.broadbandcommunities.com | MAY/JUNE 2014

WIRELESS DEPLOYMENT

providing IP backhaul infrastructure that serves, for example, 
small cells and devices such as surveillance cameras.

Inside the Shard, the DAS uses the existing backbone 
infrastructure, taking the signal from a local BTS (base 

station) hotel located in the basement. An optical master 
unit converts RF signals and transmits them via fiber optic 
cables to 23 remote repeaters located on various levels of the 
building to provide the cellular signal. The remote repeaters 
use a network of antennas to distribute the radio signal across 
different sectors of the building. 

To power the building service communications, the UHF 
base stations in the basement connect to a radio frequency 
(RF) combiner. This provides a point of interface for the 
Shard’s radio services to the optical master system and has the 
capability to be expanded to carry further UHF radio services, 
thus future-proofing the system.

One of the biggest considerations during the design phase 
was how to minimize interference (or “noise”) on the coverage 
network. To combat noise, Axell Wireless modeled a robust 
architecture plan that took into account the relative power 
of the remote optical units and the requirements of each 
coverage sector. This plan enabled the company to select the 
right mix of high-power and lower-power remotes and design 
the exact layout of the infrastructure to bring network noise 
down to a minimum.

ON TOP OF THE WORLD
Given the overall investment in the world’s most prestigious 
venues, the success of network implementations is not just 
expected – it is demanded. 

Axell’s network needed to solve the twin problems of 
the Shard’s height and its construction materials, both of 
which weakened wireless signals from outside the building. 
The radio coverage in the Shard was checked as part of the 
commissioning process and was found to be perfectly in line 
with the system performance modeled by Axell and specified 
in its design. 

As a multiband, multioperator system, Axell Wireless 
Fiber DAS works in any frequency combination required. 
This flexibility means that systems are able to cope with 
growth as and when it is required. Compared with other 
systems, Fiber DAS also needs less equipment to be deployed, 
which results in a smaller in-building footprint, significant 
cost savings (both operational and capital), and a much 
simpler, easier-to-manage network. 

Those unfamiliar with the intricacies of mobile networks 
might easily imagine that the best place to get great mobile 
reception is at the top of a city’s tallest building. In fact, 
if the building does not have a modern, effective wireless 
infrastructure, this would be one of the worst places to make a 
call or send an email – which confused and frustrated people 
in the early days of mobile networks. Now, thanks to the 
Axell Wireless network, the Shard’s residents can enjoy perfect 
reception at 1,000 feet and feel on top of the world. v

Moti Shalev is director of product management at Axell Wireless, 
a leading worldwide developer and manufacturer of wireless 
coverage equipment and associated solutions. Axell Wireless has 
a strong heritage of providing wireless coverage for many types of 
in-building networks and for transport networks. 

Top to bottom: Wireless signals are received by a rooftop antenna, 
fed to an optical master unit and distributed to repeaters via a fiber 
backbone; a base station hotel may be located in a basement or  
(in this case) outside a building; a remote base station unit at the  
tower feeds a base station hotel in the basement.
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