Evolution Toward 5G Cellular Networks: Radio Resource and Interference
Management Issues and Approaches

Abstract: The evolving fifth generation (5G) cellular wireless systems will have a multi-tier architecture
consisting of macrocells, different types of licensed small cells, relays, and device-to-device (D2D)
networks to serve users with different quality-of-service (QoS) requirements in a spectrum and energy-
efficient manner. In a co-channel deployment scenario (i.e., when the different network tiers coexist in the
same licensed spectrum band), the existing algorithms for radio resource and interference management
(RRIM) in single-tier wireless networks will not be efficient for prioritized multi-tier networks where
users in different tiers may have different priorities for channel access. This tutorial will delve into the
RRIM problem in 5G multi-tier and cognitive cellular networks. Starting with the visions and
requirements for 5G cellular networks, several enabling technologies for these networks will be
discussed. Then the challenges of radio resource and interference management (e.g. channel allocation
and power control, user association) in these networks in co-channel deployment scenarios will be
outlined. Open research issues and possible approaches to tackle those issues will be described. In
particular, concepts of tier-aware resource allocation, distributed uplink cell association and power
control, cognitive spectrum access by network tiers, mode selection and power control for D2D
communication, radio frequency (RF) energy harvesting-based D2D communication, and interference
management in multi-tier cellular networks in presence of energy harvesting will be discussed in detail.
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