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Network capacity improvement in speed spectrum based cognitive radio networks

Abstract: Efficient utilization of available channel bandwidth by Secondary Users (SU), without interfering with the 
Primary Users (PU), is an important open problem in Cognitive Radio Networks (CRN). Due to the limitations of 
available unused bandwidth, such an allocation is often difficult, thus resulting in low overall bandwidth utilization and 
network capacity (number of network users). In order to increase the number of available carriers for SUs and the total 
number of SUs in CRNs, various schemes have been proposed in the literature, which use power control, frequency 
control, frequency hopping or modulation in order to achieve efficient allocation of bandwidth to SUs. One drawback 
of existing approaches is that the number of SUs in the network is dependent on the number of PUs and its channel 
occupancy model. In order to overcome this drawback, we propose a technique to increase the number of SUs which is 
independent of the number of PUs in the network and their channel usage. In this work, we primarily focus on Ad-Hoc 
and infrastructure Cognitive Radio Networks and outline the applicability of Code Division Multiple Access (CDMA) 
for overcoming the low capacity problem of SUs in such networks. We propose a novel CDMA-based technique to 
improve SU capacity in CRNs by using spread spectrum (or pseudo-noise) communications for SU transmissions. In 
addition, we will show how to re-optimize using available waveforms.
A PU can send data by spreading it over a wide spectrum range using a carefully chosen code, called Orthogonal Chip 
Sequence (OCS), while the SUs use sub-OCSs (or substring of PU's OCS) to transmit data simultaneously on the same 
channel as the PU. Our proposed channel access method optimizes bandwidth utilization in CRNs by reusing part of 
PUs' OCSs in order to modulate the SUs' data. By means of extensive simulations and analysis, we show that our 
technique improves network capacity, number of users, bit rate, and baud rate in CRNs.
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