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Frequency Division Duplex
Institute of Electrical and Electronics Engineers
Linear Minimum Mean Square Error
Least Squares estimation
Medium Access Control
Multiple Input Multiple Output
Multiple Input Single Output
Maximum Likellihood
Minimum Mean Square Error
Maximal Ratio Combining
Mean Square Error
Orthogonal Frequency Division Multiplexing
Optimum Power Allocation
One-Way Relay Network
Probability Distribution Function
Primary User
Quality of Service
Radio Frequency
Relay
Relaxed Minimum Mean Square Error
Space Division Multiple Access
Software Defined Radio
Single Input Multiple Output
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SINR Signal to Interference plus Noise Ratio

SISO Single Input Single Output

SLS Scaled Least Squares estimation
SNR Signal to Noise Ratio

SQP Sequential Quadratic Programming methods
SuU Secondary User

TDD Time Division Duplex

TWRN Two-Way Relay Network

UHF Ultra High Frequency

UuwB Ultra Wide Band

VHF Very High Frequency

WRAN Wireless Regional Area Network
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Abstract:

Cognitive radio is an approach in order to enhance efficiency of using spectrum. The basis
of this approach is to divide the spectrum between primary and secondary users. The
primary users are allowed to use the intended spectrum and can access to it any time. The
secondary users access to the spectrum dynamically and opportunistic, provided to not
interfere unbearably with primary users. In the present thesis we examined the spectrum
leasing in cognitive radio grate based on OFDMA (Orthogonal Frequency Division
Multiplexing Access) for keeping secret forwarding information of the primary grate. In
this grate, the secondary users serve as decode and forward relay stations and help the
primary grate in forwarding information. In this grate, it is assumed that the band width
divides into n sub-carrier. The primary grate is an OFDM and the primary users can
simultaneously use more and one sub-carrier, while the secondary users can only forward
information on a single sub-carrier. Moreover, there are some .... users in the intended
grate who attempt to eavesdrop the forwarded information. In that grate, forwarding
information is made as frame to frame, in which each frame includes two periods. In the
first period the primary base station forwards information, while secondary users listen
to primary base station. In the second period, secondary users who have selected to help
forwarding information of primary grate, encode received information from primary
grate, re-decoding them, and forward the decoded information to the primary user. Other
secondary users, if there are, forward their information to the secondary base station in
the second period. It can assume various scenarios for eavesdropper, like that the
eavesdropper eavesdrops forwarded information from primary base station in the first
period, or it eavesdrops forwarded information form secondary users in second period.

The purpose of this study was to assign suggested sources, select proper secondary users
to help forwarding information of primary grate, assign sub-carriers to secondary users,
assign power of primary base station and secondary users, such that guaranteed the
secrecy of forwarding information of primary grate and maximize the secrecy rate of
secondary grate information forward. We used dual Lagrange and sub-gradient methods

for solving problem.
Keywords:

Cognitive radio, cooperative communications, dual Lagrange, secrecy, spectrum leasing
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