


Mobiles are low-powered 
two-way radios – they convert
voice and data signals into
radio waves. Mobile phone
base stations (commonly called

‘masts’) enable these signals to
be sent to and from mobile

phones.

Radio waves are also known as electromagnetic waves,
which are emitted by many natural and man-made
sources. We are warmed by electromagnetic waves from
the sun and our eyes detect electromagnetic waves as
visible light. The radio waves used by mobiles are similar
to those from TV broadcasting and radios used by taxi
companies and the emergency services.

In order to provide mobile phone services to millions of
customers across the country, each operator divides the
UK into thousands of individual geographic areas known
as ‘cells’. At the heart of each cell is a radio base station.

These cells overlap at the edges to prevent holes in
coverage. If base stations are too far away from each
other, calls are interrupted or 'dropped' when mobile
users are on the move.

Base stations are built where customers need coverage.
Without enough masts in the right locations, mobile
phones will not work. They can only support a limited
number of calls, so more masts are needed where there
are more users.

They are usually found about 200-500m apart in towns
and 2-5km apart in rural areas, but the spacing and size
of each cell depends on three main factors:

● Local terrain - Radio signals can be blocked by trees,
hills and buildings.

● Frequency - In general, higher radio frequencies 
(used in new 3G technology) travel shorter distances
than lower frequencies so the cells are smaller, meaning
base stations need to be closer together.

● Capacity - Call demand. The size of a new third
generation cell can vary with the amount of data it is
carrying at any one time.
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Other key factors:

capacity requirements

landscape - valley, hills

cityscape - offices, houses

power supply, network link

By monitoring call growth and known
‘holes’ in coverage, operators can tell

when and where a new base station is
needed to provide effective customer service. 

When selecting a site, an operator searches for existing radio
towers or other structures like roof-tops or water towers to put its
antennas on. Failing this, it looks for a new spot to built a mast.

The aim is to find a site that offers the best possible coverage –
but minimises the environmental impact.

Agreement must be reached with the land owner about how the
planned site will be used. An operator also enters into early talks
with local planners aiming, where possible, to agree on the type
of development before making a planning application. The base
station can be built once an agreement has been reached with the
land owner and planning consent obtained.

IDENTIFYING

MOBILE PHONE

BASE STATIONS

SITES

ANTENNAS

MAST-SUPPORTING
ANTENNAS AT

REQUIRED HEIGHT

CABIN - HOUSING
EQUIPMENT

PERIMETER FENCE
- PROTECTING
INSTALLATION

Glossar y
2G (GSM) - Global System for Mobile
communications is the digital standard
second generation system used by
most of the world. 2G systems operate
at 900MHz and 1800 MHz in the UK.
3G (Thir d generation) - Third
generation mobile communications
systems have high-speed data
capabilities and will offer advanced
services to users on the move. These
services operate at 2000 MHz.
Antenna (aerial) - passive electrical
component, which transmits and
receives radio waves.
Cell - a geographic radio coverage
area.
Mast - ground-based structure
supporting antennas at a height where
they can satisfactorily send and receive
radio waves. Masts play no part in the
transmission of the radio waves.
Radio base station - commonly called
a ‘mast’. A cabin or cabinet containing
electrical switching equipment which
sends signals to other mobile and
fixed lines, connected to antennas
mounted on an adjacent rooftop or
other supporting structure (pole or
lattice mast).

Mobile phone use
in the UK is
increasing, there
are already over 
60 million phones
in use. 

Because there are a limited
number of radio channels available to each
network operator, base stations can only carry
about 100 to 120 mobile phone calls at any one
time. To carry more calls, additional base stations
will have to be built where demand is high. 

The higher frequencies and sophistication of
third generation services also means that 3G
networks will need more base stations than 
the current networks. However, operators will 
re-use existing masts wherever possible.

Mobile phone operators
in the UK comply

with international
guidelines for
limiting public
exposure to radio
frequency waves.

These guidelines 
are set by the

International
Commission for Non-

Ionizing Radiation Protection
(ICNIRP). They were recommended as a
precautionary measure by the 2000 Stewart
Report and were accepted by the UK
Government.

Base stations are carefully designed and placed
to prevent public access to antennas and
exposure to radio waves above these guidelines.

Independent audits also show emissions from
masts in areas where people have access are
hundreds or thousands of times below the
guidelines.
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