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		circuit-switched voice traf c, but can be very inef cient if the user data are sporadic in nature, as is the case with bursty computer data or short-message traf c 1142 Time-Division Multiple Access In time-division multiplexing (TDM), a digital stream is apportioned among multiple users by making a deterministic allocation to each user of time intervals called time slots The time slots, one or more for each user plus associated overhead bits, are typically organized into frames, as illustrated in Fig 1113 The time-division multiple-access (TDMA) scheme is built on a TDM transmission format In  xedassignment or circuit-switched TDMA, used for cellular voice applications, a central controller serves to assign users to time slots, and an assigned time slot is held by a user until the user releases it.
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		transmission validation techniques. A data format generally involves a header, text, and a trailer (refer to Figure 6.14 and the bulleted list that follows shortly), with the actual data content contained within the text  eld. While the header and trailer are overhead, they serve critical functions in support of the successful transfer of the data content. Generally, both a header and trailer frame the data content, or text. In total, the header, text, and trailer comprise what is known variously as a packet, block, frame, or cell, with the speci c terminology being sensitive to the speci c protocol involved. (Note: Some protocols, such as ATM, do not involve a trailer.)
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		At the receiving end, a user station synchronizes to the TDMA signal frame and extracts the time slot designated for that user As is the case with FDMA, this access method makes ef cient use of channel resources with simple channel assignment techniques when a user has a steady  ow of data to be transmitted over a circuit-switched channel but needs more complex channel allocation algorithms and communication protocols to support bursty data sources for packet switching The TDMA concept was developed in the late 1960s for use in digital satellite communication systems [Skl88] and  rst became operational commercially in the mid-1970s [Kwa75] The  xed-assignment form of TDMA is seldom used in satellite systems, and more  exible multiple-access methods are used instead However, TDMA is the most popular access method used in second-generation digital cellular systems in North America (IS-136), Europe (GSM), and Japan (JDC).
where i = RF current  owing through the diode, ai = ith order non-linearity coef cient, kr = coupling coef cient between RF and IF port of transformer, kl = coupling coef cient between LO and IF port of transformer, vRF = input voltage of RF signal, vLO = voltage of LO injection.
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		As currently de ned, these systems, which we describe further in  15, operate in a  xed-assignment manner for digital voice service and for circuit-switched data and facsimile services At the time of this writing, GSM TDMA systems have the most subscribers worldwide for cellular networks..
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