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Abstract As the issue of scarcity of wireless spectrum resources emerges, the cognitive radio networks have
gained extensive attention and investigation. In these networks, the medium access control (MAC) protocol is
one of the key technologies. Particularly in the cognitive radio ad hoc networks, the design of MAC protocols
confronts with great challenges because of the lack of infrastructures. Besides the traditional issues such as the
medium access control, these challenges include how to guarantee the service quality of primary users, how to
efficiently sense and manage the spectrum resources and so on. This paper surveys the up-to-date advances in the
field of MAC protocols in cognitive radio ad hoc networks. It first introduces some recent MAC protocols in
cognitive radio ad hoc networks, then compares various existing works, finally analyzes and discusses the future
research directions.
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Background

Dynamic spectrum allocation policy with the cognitive
radio (CR) technology is an effective approach to solve the
spectrum scarcity problem and inefficient spectrum
utilization problem. Medium access control (MAC)
protocols play an important role in the ad hoc CR wireless
networks in terms of deciding on the sensing times,
determining spectrum opportunities and coordinating the
spectrum access behaviors of secondary users. Compared
with the MAC protocols for classical ad hoc wireless
networks, the main challenge of MAC protocols in the CR
context is that the protocols have to guarantee the primary
users’ quality of service while improving the throughput
performance of secondary users. Moreover, because of the
lack of central control point, the spectrum access
coordination problem is more challenging in ad hoc
networks compared with their infrastructure-based
counterparts.

This paper gives a comprehensive survey on the recent

ZHAO Ming, born in 1984, Ph. D. student. His research
interests include cognitive radio networks and dynamic
spectrum management.

LI Jing-Ye, born in 1984, Ph. D. student. Her research
interests include cognitive radio networks and mobile
communication.

YUE Guang-Xin, born in 1937, Professor. His research
interests include digital communication and signal processing
theories, wireless communication.

WANG Xiao-Jun, born in 1961, Ph. D., Senior Lecturer.
His research interests include energy efficient hardware
acceleration for network security applications, QoS
provisioning and resource optimization in heterogeneous

networks.

research progresses in the field of MAC protocols for ad
hoc CR networks. We classify the existing works into two
groups, namely negotiated access-based protocols and
A detailed
description on the typical MAC protocols for ad hoc CR

non-negotiated  access-based  protocols.
networks is given according to this classification. What’s
more, the pros and cons of the existing works in this field
are presented in this survey.
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