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A selection region based multi-hop routing protocol
for cognitive radio Ad Hoc networks

Gao Jing" ™, Liu Yang" , Yin Changchuan*
( " Beijing Key Laboratory of Network System Architecture and Convergence,
Beijing University of Posts and Telecommunications, Beijing 100876)
( ™ Chongqing University of Posts and Telecommunications, Chongging 400065 )

Abstract

According to the multi-hop transmission characteristics of the secondary network in cognitive radio (CR) Ad
Hoc networks, a selection region based multi-hop routing protocol is proposed. The protocol assumes primary and
secondary nodes are distributed on the same two-dimensional plane, obeying the independent Poisson Point
Process, and considers large-scale path loss and small-scale Rayleigh fading in the wireless channels. It chooses the
node nearest to the transmitter from the selection region as the next-hop relay node. By constraining the interference
from the secondary network to the primary network and defining the expected density of progress as the objective
function, it presents an upper-bound of the optimum transmission distance in a given transmission probability, and
derives the optimum transmission probability in a given transmission distance. It also obtains the relationship be-
tween the optimum transmission distance and the optimum transmission probability when jointly optimizing both of
them. The numeric resulis are presented to prove the correciness of the theoretical analysis and also indicate that
there is a tradeoff between the optimized expected density of progress of the secondary network and the density of
primary nodes.

Key words: cognitive radio Ad Hoc networks, multi-hop routing, density of progress, selection region, pois-

son point processes
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