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SETTING THE SCENE 25

Figure 1.1 — The concept of cellular coverage
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electronic techniques such as the vacuum valve enabled the
implementation of a real-scale telephony service for cars. The first true
mobile telephone service was officially born in St Louis (Missouri, USA)
in 1946. Europe, recovering from war, followed a few years later.

The first mobile telephone networks were manually operated (that
is to say that the intervention of an operator was required to connect the
call to the wireline network) and the terminals were heavy, bulky and
expensive. The service area was restricted to the coverage of a single
emission and reception site (single-cell systems). Little radio spectrum
was available for this kind of services, since it was allocated with priorle
to military systems (this has not changed much!) and broadcasting (in
particular television). As a consequence, the capacity of the early systems
was small and saturation came quickly despite the high cost of terminals
which deterred many a potential customer. Quality gf service decreased
rapidly with congestion, and the throughput sometimes fell drastically
due to near-deadlock situations.

Between 1950 and 1980, mobile radio systems evglved to l_)ecom?
automatic and the costs decreased due to ‘the mtroduc_tlog )
semiconductor technology. Capacity increased a little but remained too
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NETWORK MANAGEMENT 597

a diffracted path
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Figure 9.8 - Propagation paths

In most cases, propagation for land mobile radio systems does not follow
a direct line of sight (a). but encounters many obstacles which
reflect the radio waves (b) or diffract them (c).
leading in both cases to losses much higher than with direct line transmission.

Customers are likely to want service. As a result, an operator must take
Into account an important margin from the mean propagation loss.

The spread of the propagation loss around its median value
depends on geography, on the height of the base station antenna and on
th‘e Places where customers are expecting traffic. This last point is very
tricky, since it depends on the subjective point of view of the users,
lsféfr‘lvu_enced iq particu.la.r by the indications provided by the operator or the
5 ulncg provider. If_1t is clear for users that they cannot expect coverage
ol kerground trains, these places can be t_aken out from statistics; ¥f
tenr;in;:}O'W that they may have to move by a te?w_ meters when using their
o 11ndoor. the indoor part ot_the statnstlcs_has to be corrected
eQUipmegty‘ A few years ago, with only vehicle-mounted mobile
SUfficienIt]i things were simpler, and measurements in .th_e streets were
Period ae _01 ha_ve an idea (?f the propagation loss statistics. _From this
of the prom le'n.ted the cl‘assmal'log-nqrmal mgdel. where the distribution
distribps pagation loss for a gnven'dlstance: s modelled as a Gaussian

1on when expressed in decibel. This is the model assumed in
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