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GUEST ED I T O R I A L

ith the rapid development of mobile Internet and the
Internet of Things, the demand for high-speed high-
quality data applications, such as wireless video

streaming, mobile interactive gaming, social networking, and
machine-to-machine communications, has been growing dra-
matically. To meet this rapidly growing demand, there is an
urgent need for revolutionary approaches involving new wire-
less network architectures as well as advanced networking
technologies. Heterogeneous networks (HetNets) have
attracted significant interest from both academia and industry
as a means to potentially improve spatial reuse and coverage,
thus allowing cellular systems to achieve higher data rates,
while retaining the seamless connectivity and mobility of cel-
lular networks. However, considering the severe inter-tier
interference and limited cooperative gains, new techniques for
improving both the spectral efficiency and energy efficiency
through suppressing inter-tier interference and enhancing
cooperative processing capabilities are needed. On the other
hand, cloud computing technologies have emerged as a
promising solution for providing high energy efficiency togeth-
er with flexibility through software defined virtualization of
communication networks and protocols. Consequently, het-
erogeneous cloud radio access networks (H-CRANs) that
combine HetNets with cloud computing have been recognized
as a potential cost-effective solution for alleviating inter-tier
interference and improving cooperative processing gains in
HetNets.

In H-CRANs, the control and user planes are decoupled,
and the delivery of control and broadcast signalling is shifted
from remote radio heads (RRHs) to macro base stations
(MBSs), which improves system throughput and alleviates
time delay in the fronthaul. By bringing together academic
and industrial researchers to identify and discuss technical
challenges and recent results related to H-CRANs, this Spe-
cial Issue aims to attract greater attention from the academic
and industrial communities for developing advanced and
innovative methodologies and techniques for H-CRANs. We
received a considerable number of original submissions to this
issue, of which 11 papers were accepted for publication after
peer reviews. We regret that we were not able to accept many
other high-quality papers due to space constraints.

In this Special Issue, several articles discuss applications
and advanced system architectures for H-CRANs. The first

article, “Video Delivery in Heterogeneous-CRAN: Architec-
tures and Strategies,” proposes integration of an enhanced
baseband unit (eBBU) pool with basic gateway functions for
controlling and scheduling video packets across multiple radio
access technologies. Furthermore, the authors compare and
evaluate three possible video delivery architectures: without a
centralized eBBU pool, without eBBU pool caching, and with
eBBU pool caching, respectively. The second article, “Ultra-
Low-Latency Ubiquitous Connections in Heterogeneous
Cloud Radio Access Networks,” presents several methodolo-
gies enabling ultra-low-latency connections in H-CRANs to
reduce latency in the air interface, latency of radio resource
optimization, and latency in backhaul packet forwarding. The
third article, “Large-Scale Antenna Operation in Heteroge-
neous Cloud Radio Access Networks: A Partial Centralization
Approach,” provides a partially centralized approach that
offers a flexible and scalable solution for reducing fronthaul
overhead in H-CRANs with large-scale antenna arrays. The
fourth article, “Balancing Backhaul Load in Heterogeneous
Cloud Radio Access Networks,” proposes a workload balanc-
ing scheme for alleviating data transmission pressure in front -
hauls of H-CRANs.

Device-to-device (D2D) technology can be employed in H-
CRANs to decrease burdens on the fronthaul. The fifth arti-
cle, “D2D Based Heterogeneous Radio Access Network
Architecture for Mobile Cloud Computing,” presents a hierar-
chical cloud computing architecture for H-CRANs by adding
a mobile dynamic cloud, which offers advantages of quick
computing and latency reduction for tasks generated by end-
user devices. The sixth article, “User-Centric Local Mobile
Cloud Assisted D2D Communications in Heterogeneous
Cloud-RAN,” proposes user-centric local mobile cloud assist-
ed D2D communications in H-CRANs, which includes an
energy-aware subtask allocation strategy with limited fron-
thaul data transfer.

Radio resource allocation in H-CRANs is another impor-
tant area of research. The seventh article, “Resource Alloca-
tion in Heterogeneous Cloud Radio Access Networks:
Advances and Challenges,” addresses challenges and advances
such as user association, quantization design, and joint
resource allocation and flow control in H-CRANs. The eighth
article, “Resource Sharing in Heterogeneous Cloud Radio
Access Networks,” discusses the benefits and challenges of
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employing different resource sharing protocols in H-CRANs.
“Large-Scale Convex Optimization for Ultra-Dense Cloud-
RAN” presents new convex optimization methods for dense
C-RANs, including a convex relaxation approach, a convex
regularized optimization approach, and a large-scale convex
optimization algorithm.

In order to further enhance the performance of H-CRANs,
it is essential to develop techniques to mitigate interference.
The article “Cooperative Interference Mitigation and Hand -
over Management for Heterogeneous Cloud Small Cell Net-
works” investigates the issue of cooperative interference
mitigation and handover management in heterogeneous cloud
small cell networks (HCSNets). The last article, “Acquisition
of Channel State Information in Heterogeneous Cloud Radio
Access Networks: Challenges and Research Directions,” pre-
sents a comprehensive survey of various approaches for chan-
nel state information acquisition in H-CRANs striking
different trade-offs between system complexity and perfor-
mance.

In summary, this Special Issue provides a set of papers that
inform researchers on new architectures, perspectives, and
methodologies about H-CRANs, which have important appli-
cations not only in telecommunications, but also in general
wireless communications. We hope that this provides readers
an opportunity for forward thinking about H-CRANs and
serves as a milestone for stimulating future advances in this
emerging research area.
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