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Universal Mobile Telecommunications System (UMTS)
Figure 3.6 Frequency reuse in a cellular system Since the frequency spectrum is a very limited resource, reuse of the same frequency spectrum in different cells is always an important issue when designing a cellular system. TDMA and FDMA systems can only work if the interference from other cells using the same frequency spectrum is small enough. Figure 3.6 shows an example of frequency reuse with a factor of 7   that is, with 7 frequencies in use. The factor can be reduced to 3 in a TDMA or FDMA system using sector antennas. In a CDMA system, however, the frequency reuse factor is always 1 because all cells can use the same frequency spectrum. This gives the following advantages to CDMA systems:   Larger system capacity. Since the same frequency spectrum can be used in the adjacent cells or sectors, a CDMA system has a larger system capacity than a TDMA or FDMA system in a large scale, multicell environment.   Soft handover. An MS can communicate with more than one BS at the same time, allowing unbroken soft handover between cells or sectors.   Easy frequency planning. Frequency planning has been a time-consuming and dif cult part of deploying a cellular system. A frequency reuse factor of 1 signi cantly simpli es the frequency planning task. Since it was  rst introduced to the second-generation system IS-95, CDMA has become the fundamental multiple access scheme for the systems of IMT-2000 and beyond.
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