
I. INTRODUCTION

Multi-input multi-output (MIMO) communication has been
a subject of growing interest in recent years due to the
prospect of significant improvements of system diversity gains
(DIV) [1]. The concept has been generalized to a distributed
antenna system, where multiple antennas are collocated at one
user terminal (UT) and M geographically scattered access
points (APs) each with multiple antennas are collocated within
an AP at the other side [2], [3]. Such system employs a
sectorized architecture where each AP has a separate feeder to
a central base station (BS) [4], [5], which ensures that various
benefits of an MIMO system such as diversity combining and
the complex landform of real environments, it is assumed that
these APs are uniformly distributed in a circular cell with
radius R. This topology model is similar with the random
antenna layout in [9]. However, the UTs may not locate at
the center of the circular region, which is different from the
structure in [9]. At the UT site, it is supposed that the message
knowledge can be ideally shared among the UTs with the help
of a fictitious genieif the UTs are cooperative devices and are



Fig. 5. (a) Mean value of cross-correlation against the ratio of |oo� | to R .
Curves marked with triangles correspond to the mean cross-correlation derived
from the AAD/RDD-dependent model in (12); (b) influence of various multi-
cell structures where the x-axis indicates the index of different topological
models shown in Fig. 4(b): 1. Triangle, 2. Square 3. Pentagon, 4. Hexagon,
5. Heptagon, 6. Octagon

In the following example, two UTs, U 1 and U 2, are coop-
erating together to transmit and receive signals as illustrated
in Fig. 1(b). The radius of the deployment cell is 100 m and
the distance of separation between U 1 and U 2 is 10 m. We
shall represent the centers of the circular cell and U 1U 2 as
o and o�, respectively. It is further assumed that oo�⊥U 1U 2.
Fig. 5(a) plots the mean cross-correlation against |oo� |

R for both
the AAD-only and AAD/RDD-dependent models. As |oo� |

R
increases, the UTs move away from the center of the cell. The
angular range of the AOA at the UT decreases. Therefore, � A,
� U , and � AU will increase. Furthermore, � U is much larger
than � A due to the smaller spacing between the UT ports. It is
also observed that all the three curves feature steep transition
slope when the UTs are near the boundary of the deployment
cell (i.e., when |oo� |

R = 1). Another important observation is
that, with inclusion of the RDD dependency, the mean cross-
correlation will increase for both � A and � U . Finally, it can be
seen that as |oo� |

R increases further, the mean correlation will
eventually approach an upper bound.

Fig. 5(a) also shows the values of |oo� |Š 2

PG
, which compares

the mean path gain of GDAS-CD and the conventional col-
located antenna system. Obviously, the ratio is smaller than
1 for most of the values of |oo� |

R , which implies that GDAS-
CD would achieve higher received signal strength as compared
to the collocated antenna system. Furthermore, the minimum
|oo� |Š 2

PG
is achieved in the proximity of |oo� |

R = 1 and eventually
approaches to 1 as |oo� |

R increases further.

B. Network Architecture with Multiple Deployment Cells

In this section, we investigate the influence of multiple
cells on the system correlation level. The network topologies
considered in the numerical example are illustrated in Fig.
4(b) with L = 100 m, l = 20 m, and oo� = 100 m. Note that
L quantifies the overall spread of the AP distribution and l
defines the size of each microcell. As can be seen from Fig.
5(b), the impact of various topological structures on the mean
correlation is insignificant. This phenomenon is also observed
for other values of oo�. Following from the results in Figs. 5(a)

and 5(b), it is expected that |oo� |
L would be the most dominant

design parameter among others such as the number and size
of microcells.

IV. CONCLUSIONS

We have analyzed the cross-correlation of a GDAS-CD
network. Starting with a simple network topology and system
architecture, the average correlation coefficients have been
derived. We have also addressed more general scenarios when
the APs are grouped into multiple clusters and the cross-
correlation is both AAD- and RDD-dependent. The proposed
model can also serve as a convenient network simulation tool
for the performance analysis of a GDAS-CD network.
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