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Abstract

Spectral efficiency and reliability are considered as two major concerns for future
wireless systems. Although various technologies have been proposed and examined
to enhance the spectral efficiency effectively, the reliability performance of them has
not yet been investigated thoroughly.

In this thesis, we contribute to improving the dominating spectral efficient tech-
nologies concerning their reliabilities in two aspects. On the one hand, we aim at
satisfying different reliability requirements from the network level of wireless com-
munication systems, i.e., obtaining optimal resource allocation schemes. On the
other hand, we focus on developing the data transmission and reception techniques
for these technologies so that their reliabilities can be enhanced, i.e., reducing error
probabilities. For each aspect, two essential technologies are studied and evaluated.

In the network level, power-domain non-orthogonal multiple access and Sparse
Code Multiple Access (SCMA) are considered. For the former, we achieve a closed-
form suboptimal power allocation expression from the derived symbol error rate to
satisfy the reliability requirements of each user. We show that the proposed solution
is extremely close to the optimal one. For the SCMA network, a convex optimisation
problem regarding resource allocation is formulated considering reliability and low
latency demands. We propose an algorithm to solve the problem effectively and
achieve a higher network sum-rate compared to the conventional scheme.

In the data transmission and reception part, Multiple-Input Multiple-Output
(MIMO) and two Orthogonal Frequency Division Multiplexing (OFDM) variants
are examined. By merging a new lattice reduction scheme into the successive in-
terference cancellation detection, a better error performance can be achieved for
the MIMO system. As for the two OFDM variants, a better decision rule and
wavelet transform are introduced to each scheme accordingly to reduce their error
probabilities.
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