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Definition



A smart antenna consists of several antenna elements, whose signal are processed adaptively in order to exploit the spatial domain of the mobile radio channel . Usually the signals received at the different antenna elements are multiplied with complex weights W and then summed up the weights are chosen adaptively not the antenna itself, but the whole antenna system including the signal processing is called "adaptive".



Types of Smart Antenna Systems:



Terms commonly heard today that embrace various aspects of a smart antenna system technology include intelligent antennas, phased array, SDMA, spatial processing, digital beam forming, adaptive antenna systems, and others. Smart antenna systems are customarily categorized, however, as either switched beam or adaptive array systems.The following are distinctions between the two major categories of smart antennas regarding the choices in transmit strategy:



  Switched beam- a finite number of fixed, predefined patterns or combining strategies (sectors).



Adaptive array - an infinite number of patterns 

(scenario-based ) that are adjusting in real time.

Smart Antennas for TDMA:



In a convetional time division multiple access (TDMA) or frequency division multiple access (FDMA) cellular system, carrier frequencies that are used in one cell cannot be reused in the neighboring cells, because the resulting co-channel interference would be too strong. Rather, those frequencies are reused at a greater distance. The distance (related to cell radius) between two base stations which use the same carrier frequency is named reuse distance D/R. The number of cells that have to use different carrier frequencies is called cluster size N or reuse factor. Typically, a signal-to-noise-and-interferenfe ratio (SNIR) of lODb is required for each user, resulting in a cluster size of 3 or more (N.=3) for sector cells.
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