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REPORT 464-5

POLARIZATION OF EMISSIONS IN FREQUENCY-MODULATION
BROADCASTING IN BAND 8 (VHF)

(Question 46/10, Study Programme 46C/10)

(1970-1974-1978-1982-1986-1990)

1. Introduction

From the outset of broadcasting in band 8 (VHF), the provision of high quality was a key feature and was
given further impetus by the introduction of stereo transmissions. Thus, during the planning of these new services,
consideration was given primarily to properly installed receiving installations employing roof-mounted antennas
where studies had shown some advantage in the use of horizontal polarization.

The advent of the transistor has led to the mass production of cheap portable VHF/FM radio sets of high
sensitivity and capable of satisfactory operation from built-in rod antennas. Also, the use of VHF/FM with car
radios is increasing. Generally, these newer categories of receivers enable a mass audience to be reached and,
although they are not able to derive the fullest benefit from high-quality transmissions, they are used in such
numbers that they cannot be ignored by broadcasters. It must also be mentioned that there is generally a
continuing increase in demand for receivers giving high-quality reception, including stereo.

Thus fixed home receivers may employ fixed antennas with the advantage
of greater gain and directivity than is the case for a car or portable radio-
antenna which has to be nominally omnidirectional in the horizontal plane.

This Report is intended to provide broadcasters with additional data
from which they may more easily choose the most appropriate polarization to use
for any new service, according to the individual circumstances.

2. Forms of polarization for broadcast services

The polarization employed for broadcast services may take several forms, and these are defined as follows:
Horizontal polarization: with the electric vector in the horizontal plane. “
Vertical polarization: with the electric vector in the vertical plane.

Slant polarization: with the electric vector inclined at 45° to the horizontal. This may be considered as the result
of equal-amplitude vertically- and horizontally-polarized components combined in the same phas.ef

The polarization is said to be right or left slant when the electric vector of the propagating wave has .bc'cn
rotated clockwise, or anti-clockwise, respectively, 45° from the vertical position, as seen from the transmitting
point.

Elliptical polarization: with the electric vector rotating in a circular motion. This may be considered as the result of
vertically- and horizontally-polarized components differing in phase and/or amplitude.

. The polarization is said to be right-hand or left-hand elliptical when the electric vector of the propagating
‘wave rotates clockwise, or anti-clockwise, respectively, as seen from the transmitting point.
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Circular polarization: with the electric vector rotating in a circular motion. This may be considered as a special
case of elliptical polarization where equal-amplitude vertically- and horizontally-polarized components are
combined in phase quadrature.

The polarization is said to be right-hand or left-hand circular when the electric vector of the propagating
wave rotates clockwise, or anti-clockwise, respectively, as seen from the transmitting point.
Dual polarization: when substantially equal-amplitude vertically- and horizontally-polarized components are
radiated without particular control of the phase reiation between them. Typically, the vertically- and horizontally-
polarized sources may be displaced one from the other so that the resultam polarization varies between circular
and slant, according to azimuth angle.

Mixed polarization: the collective term applied when both vertical and horizontal components are radiated,
embracing slant, elliptical (including circular) and dual polarization.

In practice, because of the types of antenna employed for domestic reception, one type of mixed
polarization is unlikely to have any significant advantage over another.

When the broadcaster wishes to use mixed rather than horizontal or vertical polarization, the choice may
be made with regard to the most convenient arrangement for realisation of the transmitting antenna. In such
cases, it is necessary to increase the transmitting power by 3 dB when it is intended to provide the same input
voltage to receivers employing horizontally- or vertically-polarized receiving antennas. It is to be noted that, where
directional antenna patterns are employed, the specified form of polarization is likely to be obtained only within
the main beam.

3. Use of horizontal, vertical and mixed polarization

The evidence available suggests that for the type of antenna used with portable and car receivers, there is,
in some circumstances, a signal-strength advantage to be gained through the transmission of a vertically polarized
component. The use of a vertically polarized component transmitted in addition to the existing horizontal
component has become popular in North America and new services frequently use circular polarization. This has
been found to offer advantages for car reception in filling in the standing-wave pattern as well as providing
generally higher signal strength in open areas. Tests described in {[CCIR, 1982-86a] support the above but for flat
terrain environment only. In mountainous terrain, coverage is limited by the topography; long-range multipath
distortion degrades the service and there is little difference in the average signal level for home reception between
the horizontal and circular polarized emissions. [n Ireland. most band-8 transmissions are
vertically polarized but mixed polarization is used by stations covering
major urban areas while in the United Kingdom most stations (including 13 BBC
stations each having three or four high power transmissions in the range 130 -
250 kW) now radiate mixed (circular or slant) polarization and the remaining
horizontally polarized stations are being converted to mixed polarization.

Tests carried out in Sweden [CCIR 1978-82a] also show that car-radio
reception is improved in built-up areas close to the transmitter by using
circular or vertical polarization rather than horizontal. However, work in the
Federal Republic of Germany and in Italy has shown that horizontally-polarized
transmissions are less susceptible to multipath distortions in certain types of
terrain and that this is especially important for stereo or other multiplexed
signals.
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