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An Efficient Routing Protocol Considering Path Reliability in
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ABSTRACT

In the case of On-demand routing protocol in cognitive radio ad-hoc networks, broadcasting of control packets
may occur common control channel overload and packet collisions during the routing procedure. This situation is
to increase the overhead of path finding and also limited to find the accurate and reliable path. Since reliable
channel and path finding is restricted, path life time is shorten and path reliability is reduced. In this paper, we
propose a new routing algorithm that reduces control channel overhead and increases path life time by
considering the probability of appearance of primary user and channel status of neighbor nodes. Each node
performs periodic local sensing to detect primary user signal and to derive primary user activity patterns. The
probability of primary appearance on the current channel and the channel status can be obtained based on the
periodic sensing. In addition, each node identifies the quality of the channel by message exchange through a

common channel with neighbor nodes, then determines Link_Levels with neighbor nodes. In the proposed
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method, the Link Level condition reduces the number of control messages that are generated during the route

discovery process. The proposed method can improve path life time by choosing a path through Path_Reliability

in which stability and quality are weighted depending on the location. Through simulation, we show that our

proposed algorithm reduces packet collisions and increases path life time in comparison with the traditional

algorithm.
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Fig. 1. Routing scenario in CR ad-hoc networks.
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Table 1. Information table of Node 7.

Node ID i
Channel Information
Channel List CH, . CH,
ACL; Y/N . Y/N

Available_Pr{CH,} 0<Pr{CH} <1 0<Pr{CH}<1

Neighbor Information

Neighbor List (NL) N; . N,
CACL, {CH,,CH,} .. {CH,}
CHinax CH, CH,
Link Stability(LS) 0<LSpy <1 0 <LSiyn<1
Link Level(LL) {1,234} {1,234}
733

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’14-11 Vol.39B No.11

Available_Pr{CH,}= 7+ A'de] AMg- 7Vsdt 25
= dERz o~ e Zs
Neighbor Node List= == 12] 215 $] okl 9=
o] % k9| H£F0]|3, CACLY o]t Aolel &
5 A4 555 el CH,, > 35 Ad Fll
A 7V e Sl e AdzA Hole 454 A}
S3h= Adole}. Link Stability+ 2= 19} o] =
= oaelol oS ehht stelle s
Link Level & A4 w] AM-EE Wgo|ch
H 25 e i) e Helie epid, 2k
€] #o]E~2 Forward Table®} Backward Table 2 1}
171} Forward Table- 7327} A% Fof] dlo]
HE AgalTe Ads rodd I8 ARE 7R
itk Forward Table Source, Destination,
Forward Node 38]3.  DataCHZ  FA%Ith
Source 3ol = EFHA] kteo| ID7} 7|EE 2
Destination 3ol = 44| x=t2] ID7} 7|ZH )
Forward Node °39 <= HloJe]E Adals wto
D7} 7159k el R DataCHAYel=
Forward Node 2 A%allE AEdHEr A=A =)
Backward Table= RREQ HWA|A]7} F-2#]o] =2kat
Foll 25 Ad=ste] A === RREP WAAE
4354 & v AF8-=]= Tableo|v}. Backward Table
< RREQ "IAAE W& wff A= o =38kt
Al ARE 218 73$ Tablex o] E3)
Backward Table-> Source, Destination,
Sequence Number, minPR, avgPr 123
ReverseNode 2 TAE ). Source 9ol EAA]
T ID7} 71ZH 3 Destination 3ol = 43
=2 D7} 7|Z=e] itk Sequence Number+=

E 2 x=q 9 29H Hels
Table 2. Routing table of Node 7.

L]g_ At HA AR ohdAE Bekshs |
ARSEIEE. min PRI} avg Pr&- Alokshs 7|9l
2719 ejed o RREQE 4Al3he o) A=)
FAg sl Wz AHSED vhmew
Reverse Node+ RREQE #43} -t2] IDE 7|=
dlo]  EAx=rE] RREPE SIS AT
ReverseNode©| 715%] :==Z RREPE Z%3}A|
v,

¥ 3L B ERox AEA A% RREQ 7
7%2 wolFr} 7|29 AODV RREQ#HZY] 7|3
Aol AL Ao G o] ZYHel 2lch AF
A F71E 9498 BW, RequiredLinkLevel (RLL),
Available Channel List (ACL),
Probabilityof Available Channel Pr{C }
Current Data Channel (CH,
PathReliability (PR),
Average Path Reliability(avg PR) il
Nmberof Channel Switch (Nsu,)o] Si=3

RequiredLinkLevel 2 ZWIA] oA AHg
RREQE A41% o] 275he zell ko2 Ale]
AR A o AT o) AREEE W)

;:w

n{n

urrent )’

¥ 3. RREQ H7 7%
Table 3.RREQ packet structure.

Conventional AODV RREQ Fields

RREQID

Destination IP Address

Destination Sequence Number

Originator IP Address

Originator Sequence Number

Hop Count

Proposed RREQ Fields

Required Link Level (RLL)

Available Channel List (ACL;)

Probability of Available Channel (Pr{CHY})

Current Data Channel (CHyrrent)

Path Reliability (PR)

Average Path Reliability (avgPR)

Node ID i
Forward Table
Source Destination | Forward Node Data CH
Destination ID SourceID Forward Node ID CHypax
Backward Table
Source Destination Sequence Number
Source ID Destination ID Neeq
minPR avgPR Reverse Node
0<minPR<1 0<avgPR<1 Reverse Node ID

Number of Channel Switch (N,,)
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Fig. 3. RREQ rebroadcasting using Link Level.

= X5 N Al® Link Level & B| gk}, RREQe]
A 873 RequiredLinkLevel T} Zb2 3H& 271
ujitell % RREQE- ©]-% k=eollA AHA% sl =
c}.

Hhdol] 23] 49} o] k= A7} k= N, o2y
B RREQIZIS Al8F 79~ RREQoIA S73h=
RequiredLinkLevel?l 3 Rt} 2R kol 25 Z7|
wj o] RREQE ©]% ktollA AH% a7 9w A
55 EXsA "o} & Link Level 7L uHE3}A
Jghthd RREQTAISE k=4 1 o] RREQE Al
A3 e

I3 5= Link Level S A-83193S 739, AA 4
Efa BEEEA Ale] wWiXR|e] 7t 2= AL
2 2= 9lr) o] A% Ak 7S Aeste] oK
t} 37.5%2] Aol WAA7} ZHaF AL 2 S qlck

o]e} zro] qhxAo] E& B Aolut RREQE 1A
F3te] gatiedel 35 Ale] Adell 783 RREQ
AR el M AR TS A 5 el
Link Level Z71& A43 75 Aol Ade] 24

£

Node A's LL table

NodelD | LL
N, 3
N, 1
N, 4
N, 2

LL,, , <3, Acan'tre-broadcast

12 4. Link Level2 ©]-43F RREQ A% 54
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4 A beize) o
Table 4. Pseudo code of the proposed scheme.

At each node :
WHILE(1)
FOR ALL i, wherei € SU, },
Hello _packet _exchange() ;
make_local_Table() ;
/* update recent channel information based on Hello packet */
END FOR
END WHILE

At source node :
1IF source have data for transmit THEN
make RREQ packet(); /* initialize RREQ packet */
broadcast RREQ packet(); /* broadcast RREQ packet */
END-IF
ELSE IF sourcereceived RREP THEN
start transmission() ;

END-IF

At intermediate nodes :
node n received RREQ from node n -1

IF HopCount, > HopCount,,,, THEN

current
stop Route-Discovery ;
BREAK.
END-IF
ELSE IF n is DestNode THEN
path_selection();
send_RREP_packet();
BREAK.
END-IF
ELSE IF satisfied LL condition THEN
n update Backward Table ;
RREQ packet update ;
broadcast RREQ packet();
BREAK
END-IF

E3g} 723 :=9] Backward table2 Ag}
Backward tableol| = H-4 %o ule} Aslof & o)A
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Table 5. System parameter.

Parameters Value

2000m x 2000m

Network Size

Minimum Sensing Range -88dBm
Minimum Transmission Range | -79dBm
Number of PU 4

Number of SU 100 / 150 / 200
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Maximum Hop Count 10
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