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Introduction.

Area coverage Broadcast Fatterns from radio sites
+all 11nto two basic categories; Omni-directional and
Directional. The purpose of this document 1s to
illustrate the wvarious options available to systems
engineers to achieve both omni-directional and special
coverage patterns by use of transmitter combining and
aerial sharing techniques.

Details of "GO" path equipment parameters required
for post-MWarc services are defined in Sect GN4 of the
Buidance Notes for Radio Planning Engineers issued June
198%. (App &) .

Single channel per site services will easily
attain the target estimated radiated power (e.r.p.) of
A7 MWatts using a single well placed aerial, i.e. prime
position at the top of the mast. However, the great
maiority of Home Office sites hawve more than one
sponsaored user:; most utilising more tham one channel
per site.

To attain the reguired area coverage for each of
the u=zers on one site now becomes a trade-off between
the aclual aerial accommodation available and the power
of the transmitters, in this case 100 Watts (mean).
Lack of tower space compels aerial sharing with its
associated power losses.

Other factors must also be considered such as the
actual radiation patterns of aerials not at prime
positions, physical constraints of the tower structure
and the electrical effects of the tower at the
fregquency being broadcast.

Similar constraints must of course be equally
considered for the "RETURM" path. (Sect GMN4 defines.)

Omni-directional Fatterns.

It 15 generally understood that all aerials with
reflector elements or panel assemblies are directional.
However , the normal Home Office single broadcast folded
dipole on the side of a steel tower can also exhibit
marked directional properties dependant on its position
in relation to that structure.

Omni-directional patterns in their true sense can
usually only be realised using prime position (top of
tower) aerial {s) or combinations of aerials in circular
arrays. Such arrays may be used for providing a
launching base For single or multi-channel signals
depending on radio equipment combining techniques and
array feed networks. Application of these arrays remain
constrained by overall system parameters and deciding
factors include available wvertical accommodation and
dimensioning on Lowers, wind loading characteristics
and electrical reguirements. .For example, on the higher
frequency banrds the physical size of the tower has a
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significant effect an the horizontal radiation
patterns, this being due to the overall geometry of
arrays in relation to the wavelength i1n use.

Pattern Parameters.

The basic planning parameters to achieve a
designated area coverage pattern are described in
GH4 which is reproduced in Appendix 8. In transmitter

aerial systems the e.r.p. reguired i1n any pattern
minima in the coverage area is defined as &3 Watts.
Because of system losses e.g. feeder, filter and hybrid
transformer losses, gain is usually required from the
aerial system to achieve this minimum &.r.p.

Depending on the tower in use 1t 15 not always
possible to provide the necessary aerial gain. In these
cases the absolute minimum e.r.p. can be as low as 25
Watts. An example power budget is as follows:

Multi-channel site where Omni-directional patterns
are reguired:

Transmitter Fower 100 MWatts 20dBW (all channels)

Trans filter loss 1db

Aerial feeder loss 2dB

Aerial tail loss 0. 25dB

Hybrid matrix loss 0. 25dE
Connector/term loss 0. 5dB

Total 4dBE net loss

Single Turnstile:

Max gain OdB ref 1/2 wave dipole
Min gain -2dB ret 1/2 wave dipole

hence

Max erp = 146 dBW (40 Watts)
Hin erp = 14 dBW {25 MWatts)

In cases where this e.r.p. 15 insufficient the use
of High Fower Linear Amplifiers (HPA) 1s recommended to
boost the transmitter output. These figures are
increased by approximately 3dB when a double Turnstile
15 IN USe.

Generally speaking the maximum ripple thought
acceptable over the main lobe of the designated
coverage pattern is 2dB.

Tower Structures Under Consideration.
Classifications thought suitable for standard and

WARC aerial fits are derived from the physical features
of the tower under consideration.













































































































































































































































