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Abstract

Cognitive radio is an advanced technology for efficient utilization of under-utilized spectrum via spectrum sensing. CR users
should move from current allocating channel to empty channel to avoid the interference to the primary user if the primary user
is allocating that channel. Thus, CR system cannot support the CR user’s QoS(Quality of Service). In this paper, we propose
dynamic frequency selection method based on Genetic Algorithm with power control. It is to find the optimization channel for
satisfying various CR user’s needs with the power control method to minimize the CR user’s interference to the primary user.
And, we propose the Genetic Algorithm(GA) which determines the best configuration for CR communication systems. The
computer simulation results show that the proposed method guaranteed the primary user’s decodability and the optimized solution
for various channel status.

Key words: Cognitive radio, cognitive engine, power control, dynamic frequency selection, genetic algorithms.
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<Fig. 1> Cell structure of CR system and primary system in co-existence
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<Table 1> Cognitive radio objectives

Objective Name Description
Minimize Interference Decrease the amount of interference
power to PU

Increase the overall data throughput

Maximize Throughput transmitted by CR

Improve the overall BER

Minimize Bit-Error-Rate
performance
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optimization
Related Parameters Description
Interf(;,)rence Constraint for the use of licensed band
Tx Power Increase the reliability
P) Increase interference to PU
Coding Rate Increase the system reliability
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Modulation Index Improve overall system throughput
D Decrease the system reliability
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<Table 4> Weight vector

Mode name Weight Value
Mode 1(Balance) | w1=0.2,w2=0.2,w3=0.2,w4=0.2,w5=0.2
Mode 2
(Min. Interference) w1=0.5,w2=0.2,w3=0.1,w4=0.1,w5=0.1
Mode 3
1=0.2,w2=0.1,w3=0.1,w4=0. =0.1
. Throughput) w1=0.2,w. ,w3=0.1,w4=0.5,w5=0
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<Table 5> DTV system parameters

Parameter Value

Transmission Power(EIRP) 1KW

Antenna Height 300m

Noise Figure 10dB

Cell Coverage 130km
Path-loss Model ITU-R M.1546-1
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<Table 6> CR system parameters

Parameter Value

CPE EIRP 4w

Bandwidth 6,7,8MHz
Noise Figure 10dB
Cell Coverage 33km
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<Table 7> Genetic algorithm configuration parameters

Parameter Value
Probability of Crossover 90%
Probability of Mutation 10%

Selection scheme Elitist Selection

Substitution scheme Elitism
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<Fig. 9> Outage probability versus distance when PU
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