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Objectives

This light-hearted, but nonetheless research-aikptresentation is based on an amalgam of
the Wiley/IEEE Press monographs [1] - [14] and pdes an overview of the four basic types
of multiple antenna-aided wireless systems briefflgracterised in Table 1. We also argue that
under realistic propagation conditions, when foaragple the signals associated with the
MIMO elements become correlated owing to shadovinfadhe predicted performance gains
substantially erode. In this scenario only the cm@ton of MIMOs with High-Speed
Downlink Packet Access (HSDPA) style adaptive matioh and coding is capable of
maintaining an adequate target performance. Otlinallenging reception scenarios are
encountered in the so called rank-deficient situestj when the number of receivers is lower
than the number of transmitters, which requires g@w non-linear sphere decoders or
Genetic Algorithm (GA) aided detectors. This ovewiwill conclude with the portrayal of a
variety of avantgarde hybrid MIMO designs to set@promising future research directions.

Beamforming [9]| Typically A/2-spaced antenna elements are used for the sakeating a
spatially selective transmitter/receiver beam. $raarennas using
beamforming have been employed for mitigating tifeces of co-

channel interfering signals and for providing beamrfing gain.

Spatial Diversity | In contrast to thé/2-spaced phased array elements, in spatial diyersi

[7] and Space-
Time Spreading
(STBC and
STTC)

schemes, such as space-time block or trellis cjgdeise multiple

antennas are positioned as far apart as possibleasthe transmitted
signals of the different antennas experience inaleget fading, resulting
in the maximum achievable diversity gain.

Space Division
Multiple Access
(SDMA)

SDMA exploits the unique, user-specific "spatigrsture” of the
individual users for differentiating amongst théerhis allows the system
to support multiple users within the same frequevenyd and/or time
slot.

Space Division
Multiplexing
(SDM) [Foschini
1996]

MIMO systems also employ multiple antennas, butdntrast to SDMA
arrangements, not for the sake of supporting maltigers. Instead, the)
aim for increasing the throughput of a wirelesgeysin terms of the
number of bits per symbol that can be transmitied given user in a
given bandwidth at a given integrity.




Primary and Secondary Audience

Whilst this overview is ambitious in terms of prdivig a research-oriented outlook, potential
attendees require only a modest background in @gsecommunications. The mathematical
contents are kept to a minimum and a conceptualaph if adopted. Postgraduate students,
researchers

and signal processing practitioners as well as gensalooking for cross-pollination of their
experience with other topics may find the coveragethe presentation beneficial. The
participants will receive the set of slides as supijpg material and they may find the detailed
mathematical analysis in the above-mentioned hooks

Course Notes: a copy of the slides, which are based o#1f] (for sample chapters please
refer tohttp://www-mobile.ecs.soton.ac.uk
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