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The specification
of antennas for
PCS requires
attention to more
than the familiar
parameters of
gain, USWR and
azimuth
beamwidth

p, Base Station
¥ Antenna Design

Brian Collins

Anyone opening a typical 800/900 MHz cellular antenna catalog will see antenna design and
construction methods have remained basically unchanged since the end of World War I —
antenna arrays constructed from lengths of coaxial cable and antenna elements made of
aluminum or brass, screwed and soldered together. The antennas are complex, so their
reliability and lifetime are poor; VSWR, radiation patterns and intermodulation performance
are variable from sample to sample.

This article describes CSA's approach to base station antenna design, and highlights the
proven advantages available from the adoption of new design methods and materials.

The Challenge of the New Frequency Bands

There 1s a major challenge to the antenna maker in moving from 800MHz to modern all-
digital systems at 1800/1900 MHz.

« Path losses are higher, so greater antenna gains are needed if the same cell radius is to be
maintained

* Antenna elements are smaller and at the same time tighter electrical and mechanical
tolerances must be maintained in production

« PCS-1900 systems operate with low C/I ratios, so antenna pattern and gain performance are
critical to network operation

* CDMA systems are noise limited on the return link, so high antenna gain and low receive
system noise temperature 1s essential in range-limited cells

¢ The new networks are more complex and require higher equipment reliability, or
maintenance costs will spiral out of control

« PCS-1900 networks depend on the application of intensive frequency reuse; this requires
precise control of antenna elevation patterns

 Extensive multiplexing of transmitters and receivers demands very low thru-life levels of



passive IMPs generated in antennas and cables

» New dense networks will face ever-increasing zoning problems, while small cell sizes make
it vital that cells can be located where the network designer needs them.

The New Networks

The first DCS1800 networks to be launched were in the UK where two national operators are
licensed and have now acquired a total of 400,000 subscribers. A German national network
(E-Plus) is rolling out extremely rapidly, followed by a nation-wide French network (ByTel).

Following the FCC spectrum auctions, a large number of US networks are preparing to roll
out using PCS1900 or CDMA technology. These networks have the advantage that they will
be able to benefit from the learning curve of European network operators (most of which have












