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Abstract

We examine the downlink of wireless communication systems with receiver cooperation. The cooperative utilization among
closely-located receiver nodes is referred to as cooperative receiving, which behaviors similar to multiple-antenna receiving. To
realize this, a group of receiver nodes are first to form a cluster, which necessitates a node selection algorithm. The operation
of such node selection is conceptually equal to antenna selection in multiple-input multiple-output (MIMO) systems, except that
selecting longer distance nodes requires higher cost in cooperation. We propose a few node selection algorithms appropriate
for receiver cooperative downlink systems. Simulation results indicate that the performance of the node selection algorithms is

significantly dependent on the distances among receiver nodes.

I. INTRODUCTION

Recently the idea of the multiple-input multiple-output
(MIMO) antenna system is extended in a distributed fashion
where a group of closely-located but separate nodes, each of
which has its own antenna, can cooperate together to utilize
cooperative receiving, similar to multiple-antenna receiving,
among themselves [1]? 4].

The co-existence of various wireless communication tech-
nologies and their complementary feature is likely to equip
a mobile node with multiple wireless communication inter-
faces. For example, suppose a person carries two mobile
equipments that are a cellular phone and a PDA, both of
which employ CDMA and Bluetooth interfaces. They can
form a wireless personal area network (WPAN) using their
Bluetooth interfaces. Now consider how the CDMA cellular
interface can be utilized cooperatively. Note that the distance
between the CDMA base station (BS) and the group of these
nodes is in general much longer than the distance between
the cellular phone and the PDA. Then, this group of closely-
located WPAN nodes can form a cooperating cluster using
their CDMA cellular interfaces and Bluetooth interfaces as
well. The intra-cluster channel uses Bluetooth communica-
tions, while the BS-to-cluster (between the BS and the cluster)
channel uses CDMA cellular communications. That is, the
nodes in this cluster can cooperate to utilize their antennas as if
their antennas belong to the same node, resulting in advantages
of MIMO ([6]. Note that intra-cluster communication used
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for node cooperation allows much higher rate transmission
compared to the long-distance BS-to-cluster communication
since its relatively short distance. The traffic flows between
the cluster of wireless nodes and the BS, although receiver
nodes cooperate on their receptions.

References [1], [2] consider node-collaborative signal pro-
cessing, but with only two cooperating nodes. In our prelimi-
nary work [S], we generalize this two-node cooperation model
by introducing an intra-cluster multiple access channel (MAC),
which is a key factor to realize a cluster of multiple (more than
2) nodes.

Numerous MIMO antenna selection schemes (e.g. [8], [9])
that optimally choose a subset of the available receiver anten-
nas have been proposed in original MIMO systems (multiple
antennas in single-node systems) to reduce implementation
cost due to multiple RF chains. Node selection (antenna
selection in the above case) in the case of receiver node
cooperation is an even more crucial issue because relaying
cost is significantly dependent on the number of receivers
within intra-cluster. That is, the intra-channel is noisy, which
affects to cooperation gains compared to the multiple antenna
receiving in the above single-node system case, where every
antenna is directly and noiselessly connected to each others.
Taking lessons from these, we propose a few node selection
schemes and investigate their applicability in terms of the BS-
to-cluster distance.

II. DOWNLINK COOPERATION MODEL

Now we present the system model being analyzed and
derive the cooperative downlink capacity bound based on our
previous analysis work [5]. For the sake of illustration, we
will consider the infrastructure-mode wireless communications
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