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An Efficient Routing Algorithm Considering Packet Collisions in
Cognitive Radio Ad-hoc Network
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ABSTRACT

In cognitive radio ad-hoc networks, common control channel overload and packet collisions are occured due to
indiscriminate broadcasting of control packets. So that the path reliability is reduced and control channel is easily
saturated. In this paper, we propose a new routing algorithm considering the probability of appearance of primary
user and channel status of neighbor nodes. When the source node needs to transmit a data packet to the
destination, it performs route discovery process by exchanging control messages using a control channel in ADOV
CR Ad-hoc networks. If any intermediate node doesn’t have common data channel with previous node to transmit
data, it doesn’t rebroadcast control packet. And if it has common data channels with previous node, each node
determines channel contribution factor with the number of common channels. Based on the channel contribution

factor, each node performs different back-off broadcasting. In addition, each node controls control packet flooding
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by applying to proposed advanced mode using such as number of available channels and channel stability. With

the proposed method, the number of control packets to find the data transmission path and the probability of

collision among control packets can be decreased. While the path reliability can be increased. Through

simulation, we show that our proposed algorithm reduces packet collisions in comparison with the traditional

algorithm.
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Fig. 2. Exchange of neighbor node channel information by Hello

message
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Table 1. Node ¢ routing table.

node ID 1
ACL C1 C2
Channel Stability 0<a<1|0<b<1
Average Channel Stability 0<k<1
Nmberof neighbors n
RREQ Packet RREQ packet table
RREP Packet RREP packet table
Forward Node next node id
Reverse Node previous node id
RREQ_Count r
Nmber of Available Channel p
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At each node :
WHILE(1)
FOR ALL i, where i E{SU”,

Hello_packet_exchange()
make_local_Table();
/* update recent channel information based on Hello
packet */
END FOR
END WHILE

At source node :

mode_decision(); /* source determine operation mode */
make_RREQ_packet(); /* initialize RREQ packet */
broadcast_RREQ_packet(); /* broadcast RREQ packet */

At intermediate nodes :
node 1 received RREQ from node n—1
IF n is DestNode THEN
path_selection();
send_RREP_packet();
BREAK.
ELSE IF Operation Mode is DOM THEN
IF common available channel exists THEN
broadcast_RREQ_packet();
BREAK
END-IF
ELSE IF Operation Mode is CBM THEN
compared_number_of_common_channel();
IF no common available channel exist THEN
BREAK
END-IF
sel_CW();
wait_time();
IF back-off time reaches THEN
broadcast_RREQ_packet();
END-IF
ELSE IF Operation Mode is A-CTM THEN
IF n’s number of available channel > Avg_Ch_TH
AND /[*step 1%/
number of receive RREQ packet < RREQ_Count
AND /[*step 2%/
average channel stability > Stability TH THEN
[*step 3*/
broadcast_RREQ_packet();
BREAK.
END-IF
END-IF

27 9. Alkehe e Sa} 3=
Fig. 9. Pseudo code of proposed scheme
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. . Path
Mode Flooding Collisions o
Finding
Casel : SU 60, average neighbor node=5
M=V=2
DOM 36.5 8.8 60%
CBM 21.8 4.4 34%
A-CTM 20.0 3.8 30%
M=V=4
DOM 27.2 6.8 52%
CBM 14.3 2.8 26%
A-CTM 13.7 2.3 24%
Case2 : SU 80, average neighbor node=6.5
M=V=2
DOM 70.8 24.3 45%
CBM 24.1 6.7 38%
A-CTM 23 6.2 37%
M=V=4
DOM 68.7 24.1 39%
CBM 23.2 6.3 34%
A-CTM 22.7 6.0 32%
Case3 : SU 100, average neighbor node=8
M=V=2
DOM 80.1 29.4 32%
CBM 33.8 10.1 40%
A-CTM 34.7 10.1 40%
M=V=4
DOM 79.9 29.4 42%
CBM 32.7 8.5 52%
A-CTM 30.3 7.9 50%
Case4 : SU 120, average neighbor node=9.5
M=V=2
DOM 112.4 43.9 25%
CBM 47.6 12.5 42%
A-CTM 45.1 12 42%
M=V=4
DOM 111.7 422 33%
CBM 46.4 10.3 55%
A-CTM 43.9 9.9 54%
Case5 : SU 140, average neighbor node=11
M=V=2
DOM 127 57.35 20%
CBM 48.45 14.9 48%
A-CTM 46.5 12.35 46%
M=V=4
DOM 119.15 56.8 30%
CBM 47.65 12.25 56%
A-CTM 45.1 11.85 58%
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