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Cellular  telephony 1S designed to provide
communications between two moving units, called
mobile stations (MSs), or between one mobile unit and
one stationary unit, often called a land unit.

Topies discussed in this section:
Frequency-Reuse Principle
Transmitting

Receiving

Roaming

First Generation

Second Generation

Third Generation
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Figure 16.1 Cellular system
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Shape of Cells

= Square

« Width d cell has four neighbors at distance ¢ and four at
distance /2 d

= Better if all adjacent antennas equidistant
= Simplifies choosing and switching to new antenna

= Hexagon(75iZj)
= Provides equidistant antennas
= Radius defined as radius of circum-circle
= Distance from center to vertex equals length of side
= Distance between centers of cells radius Ris /3 R
= Not always precise hexagons
= Topographical limitations
= Local signal propagation conditions
= Location of antennas



Cellular Geometries

(a) Square pattern (b) Hexagonal pattern



Figure 16.2 Frequency reuse patterns

a. Reuse factor of 4 b. Reuse factor of 7
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Characterizing Frequency Reuse

= D = minimum distance between centers of cells that use the same
band of frequencies (called cochannels, [F] 7% 18 ) (FH FE B¢ 1T 1 [ 457N
X HH O Ta] ) ER ES)
= R = radius of a cell
= d = distance between centers of adjacent cells (d = R)
= N = number of cells in repetitious(ZE & i) pattern
= Reuse factor
= Each cell in pattern uses unique band of frequencies

= Hexagonal cell pattern, following values of N possible

= N=D2+12+(@1xJ), [1=01,23,..
= Possiblevaluesof Nare1l, 3,4,7,9, 12,13, 16, 19, 21, ...
= Q=D/R=_3N (PR Oy RIS B

u D/d = \/W
= QIF{ELRE /N 2¥ BB QIE KRT LA e A 8 o i, R AT 400 /0
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(a) Frequency reuse pattern for N = 4 (b) Frequency reuse patternforN =7
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(c) Black cells indicate a frequency reuse for N =19



Frequency Reuse Patterns
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Figure 16.3 Cellular bands for AMPS
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Figure 16.4 AMPS reverse communication band
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Figure 16.5 Second-generation cellular phone systems
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Figure 16.6 D-AMPS
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Figure 16.7 GSM bands
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Figure 16.8 GSM
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Figure 16.9 Multiframe components
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Figure 16.10 1S-95 forward transmission
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Figure 16.11 1S-95 reverse transmission
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Note

The main goal of third-generation
cellular telephony is to provide
universal personal communication.
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Figure 16.12 IMT-2000 radio interfaces
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A satellite network Is a combination of nodes, some of
which are satellites, that provides communication from
one point on the Earth to another. A node in the
network can be a satellite, an Earth station, or an end-
user terminal or telephone.

Topics discussed in this section:

Orbits

Footprint

Three Categories of Satellites
GEO Satellites

MEO Satellites

LEO Satellites
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