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Space is truly one of the “~“final frontiers'' when it conmes to next generation
Wi rel ess conmuni cati on systenms. Large-scale penetration of such such systens
into our daily lives will require the significant reductions in cost and

i ncreases in capacity that only the spatial dinension can hope to offer. That
this is certainly the case is attested to by the significant nunber of conpanies
t hat have been recently forned to bring products based on such concepts to the
wi rel ess mar ket pl ace. The approaches range from "sw tched-beam' to "fully-
adaptive" with the benefits provided by the various approaches differing

accordi ngly.

Expl oitation of the spatial dinmension in some formor another has been going on
since wirel ess conmuni cati ons cane into being. The basic concept cellular
systens rely on is that RF only "goes so far", a concept that has been taken
full advantage of in braodcast TV and radio since their inception. This is
clearly the sinplest formof nore efficient use (or reuse if you will) of the
spatial dinmension. As the center frequency of such systens increased along with
the desire for nmobility, the conplexity of the RF environment increased as well,
necessitating further devel opments to overcone the chall enges. Extending a bit
further into the spatial processing domain, antenna diversity concepts were
realized, and the ideas of multidinmensional signal processing started to
permeate wirel ess conmuni cati on systens.

As with many other areas of technol ogi cal advancenent, the pace accel erates once
a new door is opened. In sonething of a convergence of digital signa

processi ng power and al gorithm devel oprment, fully adaptive multidi mensi ona
signal processing has now made its way into wreless communicati on systens and
is providing substantial benefits. It is sonetines referred to as Spati al
Division Multiple Access (SDVA) technol ogy, a technology with roots in various
def ense-rel at ed devel opnent progranms, which ArrayConmis currently productizing
inits IntelliCell(tm line of products. SDMA technol ogy enpl oys antenna arrays
and nul ti-di nensional nonlinear signal processing techniques to provide
significant increases in capacity and quality of many w rel ess comuni cati on
systenms. It is especially well-suited to the current and next generation
cellul ar systens terned Personal Conmunications Service (PCS). Antenna arrays
coupled with adaptive signal processing techni ques enpl oyed at base stations

i mprove coverage, capacity and trunking efficiency allow ng | ower cost

depl oyments with cells of noderate to | arge size

This talk will be an overview of past and present algorithns enployed in snart
antenna systens, and a | ook at what the future mght bring in this area. A
general discussion of the efficacy of the various approaches to different
applications will be presented. Results fromfield trials denonstrating the
efficacy of these systens will be presented along with a video denonstration
time permtting.



