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Abstract

The design of digital communication systems have traditionally been focused on
increasing transmission, rate of the downlink because of higher downlink throughput
requirement of the end-users.  This has created a=communication model in which the
data rate on the downlink is higher‘than that of the uplink. However, voice over IP
(VolP), video conferencing, multimedia messaging service, camera phones, gaming,
and other high-data-rate applications.have made the assumption of asymmetric data
rates questionable. This has motivated many to devise new techniques to increase
spectrum efficiency and quality-of-service (QoS) in the uplink. For wireless
communications, orthogonal frequency multiplexing (OFDM) and multiple-input
multiple-output (MIMO) are two popular techniques that have been widely touted to
deliver on such promise. However, full potential of these transmission methods
cannot be realized unless system resources are properly allocated.

In this thesis, a novel resource allocation technique called cross-layer dynamic
ordered subcarrier selection algorithm (CLDOSSA) for OFDM based video uplink

transmission is proposed. The proposed scheme is shown to achieve higher link



reliability, and hence higher transmitted video quality, than the previously proposed
OSSA based methods by exploiting content information such that the most suitable
subcarriers are optimally chosen for transmission with unequal error protection (UEP)
being offered to content of different importance. Simulation results have shown
OFDM based systems that utilize the proposed scheme can achieve higher PSNR,
especially at low SNR, compared to those that use the equal error protection (EEP)
OSSA and UEP OSSA.

Next, a novel bit error rate optimized multimode (humber of antennas and subcarriers
are dynamically selected) selection/precoding algorithm for MIMO-OFDM based
spatial multiplexing systems using linear receivers is proposed. The proposed
precoder design exploits siniilar ‘ideas that were inherent in the design of the
CLDOSSA. The proposed method!increases the diversity advantage of spatial
multiplexing systems=without the 'usesof computational expensive space-time
receivers such as ML and VBLAST. Simulation results have shown that the
proposed multimode technique outperforms existing ones in terms of link reliability
by performing selection ‘of data..streams across different subcarriers, and
compensating significantly attenuated subcarriers due to deep fades. Since the
precoding parameters are determined at the receiver, this makes the present scheme
ideal for uplink communications as most of the computational complexity resides at

the receiver.

Keywords: Resource allocation, OFDM, OSSA, CLDOSSA, UEP, Cross-layer design,

MIMO, Multimode precoder
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