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Improvement of Resource Utilization by Dynamic Spectrum Hole
Grouping in Wideband Spectrum Cognitive Wireless Networks
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[Abstract]

In this paper, we propose a dynamic spectrum hole grouping method that changes the grouping range of spectrum hole according to
the resources amount required by secondary users in wideband spectrum cognitive wireless networks, and then the proposed method is
applied to channel allocation for the secondary user service. The proposed method can improve waste of resources in the existing static
spectrum hole grouping in virtue of grouping dynamically as much the predicted spectrum holes resources as secondary users require.
Simulation results show that channel allocation method with the proposed dynamic grouping outperforms that with the static grouping

method in resources utilization under acceptable secondary user service performance.
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Fig. 1. Overlaying spectrum structure for wideband cognitive
radio network.
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Sensing PUs channels and find
idle channels

Static grouping of spectrum
hole channels totally

1

Dynamic spectrum hole
grouping based on the
predicted demands of SUs

)

Channel allocation for SUs

!

Predicting the resource demands
of SUs (ongoing and new calls)
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Fig. 2. Resource suppling procedure for SUs by dynamic

spectrum hole grouping.
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ot ABEY & HEBY

/*Sensing phase */
{ find iBu ; /*idle bandwidth units*/ }
/*Static spectrum hole grouping phase*/
{ G =>iBu;
G=0; }
/*prediction phase™*/
{ PBu_ongoing<—DBu_ongoing ;
PBu_new—Bu_new; } /* Wiener predictor */
/*Dynamic spectrum hole grouping phase*/
{ if G, = max{PBu_ongoing, PBu_new}
G = max{PBu,ongomg7 PBu,new} ;
else
G =G
}
/* Channel allocation phase*/
{ if (su==ongoing call)
if (G, = Bu_ongoing)
accept an ongoing call ; /*channel allocation*/
else
drop the call;
else /* new call*/
A= C,— Bu_ongoing ;
if (A > Bu,new) ;
accept a new call; /*channel allocation*/
else
block the call;
}
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Fig. 5. SUs service algorithm.
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actual versus prediction( A =3, ;4 =0.82).
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Fig. 9(b). The amount of channels requested by SU call :

actual versus prediction( A =6, 1 =0.82).
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