END-TO-END THROUGHPUT MAXIMIZATION FOR UNDERLAY
MULTI-HOP COGNITIVE RADIO NETWORKS WITH RF
ENERGY HARVESTING

ABSTRACT


This paper studies a green paradigm for the underlay coexistence of primary

users (PUs) and secondary users (SUs) in energy harvesting cognitive radio
networks (EH-CRNs), wherein battery-free SUs capture both the spectrum and
the energy of PUs to enhance spectrum efficiency and green energy utilization.


To lower the transmit powers of SUs, we employ multi-hop transmission with
time division multiple access, by which SUs first harvest energy from the RF
signals of PUs and then transmit data in the allocated time concurrently with

PUs, all in the licensed spectrum. In this way, the available transmit energy of
each SU mainly depends on the harvested energy before the turn to transmit,

namely energy causality. Meanwhile, the transmit powers of SUs must be
strictly controlled to protect Pus from harmful interference.

CONT…


Thus, subject to the energy causality constraint and the interference power

constraint, we study the end-to-end throughput maximization problem for
optimal time and power allocation.


To solve this nonconvex problem, we first equivalently transform it into a

convex optimization problem and then propose the joint optimal time and
power allocation (JOTPA) algorithm that iteratively solves a series of
feasibility problems until convergence. Extensive simulations evaluate the

performance of EH-CRNs with JOTPA in three typical deployment
scenarios and validate the superiority of JOTPA by making comparisons
with two other resource allocation algorithms.

EXISTING SYSTEM


To exploit the spectrum and the energy of PUs, SUs in EH-

CRNs can operate in three kinds of paradigms, namely,
interweave, overlay and underlay.


In interweave paradigms, SUs first harvest energy and then
opportunistically access the licensed spectrum when PUs are
detected as inactive.

PROPOSED SYSTEM


Thus, we first transform it into an equivalent yet convex optimization problem,

and then propose the joint optimal time and power allocation (JOTPA)
algorithm to solve it. The JOTPA algorithm decomposes the transformed
problem into a series of feasibility problems, each with a given end-to-end

throughput, and iteratively solves them by the dual decomposition method until
the end-to-end throughput achieves the maximum.


To evaluate the performance of the EH-CRN with JOTPA, we design three
typical scenarios for the deployments of EH-CRN and compare JOTPA with
two other resource allocation algorithms, namely optimal time and equal power

allocation (OTEPA) and equal time and optimal power allocation (ETOPA).
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