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Massive MIMO provides an effective means to significantly
increase the capacity of wireless communication systems
while possibly reducing their energy consumption. Not only
the academic but also the industry has paid enough attention
to the advances in massive MIMO including theory, systems,
and implementation. Knowledge and understanding of the
large antenna array design and realistic propagation environ-
ments may well lead to the system design and development
of massive MIMO networks. To accelerate the application
of massive MIMO techniques, a number of important issues
must be addressed such as channel measurement, propaga-
tion and channel modeling, and efficient signal processing
algorithms for massive MIMO. In this special issue on mas-
sive MIMO antenna design, channel modeling, and system
technologies, we have invited a few papers that address such
issues.

One of the papers of this special issue addresses ray-
launching based channel models for indoor massive MIMO
environments. With introducing the deterministic and statis-
tical models, the simplified ones are proposed as well. Analy-
sis and comparison are also given to show the effectiveness of
these ray-launching based models. In one of the papers, the
authors investigate the uplink performance of massive MIMO
systems employing cooperative base station (BS). In their
analysis, the effects of both large-scale and small-scale fading
are considered as well as the spatial correlation and indoor-
to-outdoor high-rise propagation environment. The derived
low bounds are in line with simulation results.

One of the papers of this special issue presents the survey
of channel models for massive MIMO systems. The antenna
array configurations are classified firstly before giving the
measurement results in this paper. The channel models of
massive MIMO are well investigated under different antenna
array configurations. Pilot contamination is one of the great
challenges in massive MIMO systems. So, in one of the
papers, the authors proposed a channel estimation scheme
to deal with it by utilizing interference cancellation and joint
processing. The good tradeoft between the effectiveness and
efficiency may be achieved by this scheme.

One of the papers focuses on how to improve the energy
efficiency performance in massive MIMO systems, which is
also a very important topic in this area. It proposed the power
allocation scheme for the multiple pairs of nodes at both the
source nodes and the relay node, where the relay employs
the backward and forward zero-forcing filters. Their results
demonstrated that the proposed scheme can much increase
the energy efficiency while guaranteeing spectrum efficiency.
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