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(m,n)-relaying for OFDMA Cellular Networks

Tommaso Balercia

Abstract

The system spectral efficiency of modern cellular networks is primarily lim-
ited by the presence of inter-channel interference (ICI). With the intro-
duction of sophisticated transmission techniques capable of exploiting the
spatial characteristics of the propagation channel, the mitigation of ICI has
become an area of intense research. Among the approaches that were pro-
posed, a powerful class of techniques known in literature as base station
cooperation (BSC) can be regarded as the current state of the art.

Based on the establishment of inter-cell multi-user multiple input multi-
ple output (MU-MIMO) channels between base stations and terminals, BSC
is an asymmetric paradigm to ICI mitigation. The term asymmetric indi-
cates that the complexity required to address the ICI is allocated entirely
to the infrastructure, while the terminals need no modification. As can be
easily inferred, this is an appealing trait of BSC. What cannot, however,
be regarded as such is the fact that BSC requires to interconnect groups of
base stations by means of expensive backhaul networks.

Moving from similar observations, this dissertation aims at introducing
and analysing a new asymmetric approach to ICI mitigation that requires
no backhaul network: (m,n)-relaying. Based on the deployment of shared
relay nodes, the novel paradigm also relies on the establishment of inter-cell
MU-MIMO channels. Its design, however, allows for such an establishment
to occur without any exchange of information between the cells.

Due to the technological relevance of such systems, the mechanisms
that define (m,n)-relaying are here presented in the context of orthogonal
frequency-division multiple access (OFDMA) networks. In particular, the
treatise focuses on those OFDMA networks in which all base stations and all
terminals are equipped with a single antenna. As for the performance char-
acterising the paradigm, its analysis was conducted using a deterministic
propagation model whose complexity was specifically tailored for the task.
The derived results indicate that, for the forward traffic, (m,n)-relaying is
an effective approach to ICI mitigation.


