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CHAPTER 1 ;

INntroduction

1.1 History of Cellular Systems

Long-distance communication began with the introduction of telegraphs and
simple coded pulses, which were used to transmit short messages. Since then,
numerous advances have rendered reliable transfer of information both easier
and quicker. There is a long history of how the field has evolved and how te-
lephony has introduced a convenient way of conversing by transmitting audio
signals. Hardware connections and electronic switches have made transfer of
digital data feasible. The use of the Internet has added another dimension to
the wireline communication field, and both voice and data are being processed
extensively. In parallel to wireline communication, radio transmission has pro-
gressed substantially. Feasibility of wireless transmission has brought drastic
changes in the way people live and communicate. New innovations in radio
communication have brought about the use of this technology in new applica-
tion areas [1.1]. A chronological evolution of radio communication is given in
Table 1.1, with specific events that occurred in different years clearly marked
[1.2]. Table 1.2 lists how, for different applications, radio frequency (RF) bands
have been allocated [1.3].

Wireless systems have been around for quite some time, and their obvious
use in garage-door openers and cordless telephones had gone unnoticed until
recently. The introduction of affordably priced wireless telephones has made
them attractive for the general population. Their main usefulness is their ca-
pability to maintain the same contact number even if the user moves from one
location to another, and this is illustrated in Figure 1.1. Wireless systems have
evolved over time, and the chronological development of first-generation (1G)
and second-generation (2G) cellular systems (known as mobile systems outside
North America) is given in Tables 1.3 and 1.4, respectively.

The first-generation wireless systems were primarily developed for voice
communication using frequency division multiplexing. To have efficient use of
communication channels, time division multiplexing was used in the second-
generation systems so that data could be also processed. The third-generation
systems evolved due to the need for transmitting integrated voice, data, and
multimedia traffic. The channel capacity is still limited, and attempts are being
made to compress the amount of information without compromising the quality
of received signals.
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TABLE 1.1 Historyand Start (continued on next page)

Based on Mobile Communications Engineering: Theory and Applications by Lee, McGraw-Hill, 1997.

Year Event and Characteristics

1860 | Maxwell’s equation relating electric and magnetic fields

1880 | Hertz—Initial demonstration of practical radio communication

1897 | Marconi—Radio transmission to a tugboat over an 18-mile path

1921 | Detroit Police Department—Police car radio dispatch (2 MHz frequency band)

1933 FCC (Federal Communications Commission) —Authorized four channels in the 30 to 40 MHz range

1938 | FCC—Ruled for regular service

1946 | Bell Telephone Laboratories—152 MHz (simplex)

1956 | FCC—450 MHz (simplex)

1959 | Bell Telephone Laboratories—Suggested 32 MHz band for high-capacity mobile radio communication

1964 | FCC—152 MHz (full duplex)

1964 | Bell Telephone Laboratories—Active research at 800 MHz

1969 | FCC—450 MHz (full duplex)

1974 | FCC—40 MHz bandwidth allocation in the 800 to 900 MHz range

1981 | FCC—Release of cellular land mobile phone service in the 40 MHz bandwidth in the 800 to 900 MHz
range for commercial operation

1981 AT&T and RCC (Radio Common Carrier) reach an agreement to split 40 MHz spectrum into two
20 MHz bands. Band A belongs to nonwireline operators (RCC), and band B belongs to wireline
operators (telephone companies). Each market has two operators

1982 | AT&T is divested, and seven RBOCs (Regional Bell Operating Companies) are formed to manage the
cellular operations

1982 | MFJ (Modified Final Judgment) is issued by the U.S. Department of Justice. All the operators were
prohibited to (1) operate long-distance business, (2) provide information services, and (3) do
manufacturing business

1983 | Ameritech system in operation in Chicago

1984 | Most RBOC markets in operation

1986 | FCC allocates 5 MHz in extended band

1987 | FCC makes lottery on the small metropolitan service area and all rural service area licenses

1988 | TDMA (Time Division Multiple Access) voted as a digital cellular standard in North America

1992 | GSM (Global System for Mobile Communications) operable in Germany D2 system

1993 | CDMA (Code Division Multiple Access) voted as another digital cellular standard in North America

1994 | American TDMA operable in Seattle, Washington




