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ABSTRACT

In multihop cellular network environments, the mobility of nodesisamajor obstacle to find areliable routing path
between a mobile node (MN) and the access node (AN). Therefore, in this paper, we propose a fast and reliable
neighbor discovery protocol that enables the fast and reliable neighbor discovery by considering the node mobility in
the multihop cellular network. The proposed neighbor discovery protocol inhibits the transmission of unnecessary
control messages to quickly find a suitable neighbor node (NN) and performs a priority-based access control to
transmit control messages without collision in the order of NN desirable to be selected. Simulation results show that the
proposed neighbor discovery protocol can discover the NNs faster than the conventional scheme and select a more
reliable relay node athough the number of neighbor nodes increases and the node mobility increases.
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Fig. 1 Considered multihop cellular network environment
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Fig. 2 An example of operation of conventional route discovery protocol

2535



SHEM B ELISHS|=EX|(J. Korea Inst, Inf, Commun, Eng)) Vol, 17, No, 11 : 2533~2540 Nov, 2013

II. 2t o|RE EM Z2ES

2 oA o] =B - Wl i E O] o] FAo] F
7Fekel whet /5ol k= 71E o
E20 ¢S FE| 3 BHoR YR oL
= wH SR eSS AQk Ak WAL oA ds
A of(inhibited access control; IAC), $419] A& A
o](priority access control; PAC), glo] H8| & < Ao
(hybrid access control; HAC) <] A 7}4] 24 A o] w4l
= Agsto] o] x5 BASITE A B 2R EE
oA AREEE Aol HAAlE Al 7HAZ RREQSE
RREP H|A|Z|= 7]& ZREZO|A AREShs =9
FUSHA|TE FAS Sl AIA ] W gro] vt 2
o] 2=, Early Stop (ESTOP) A A7} At w4t
= §18i MEA F7He Tk

LT b TR

« Relay Request (RREQ): MNo| NN/ 252-€ PL,; 3+
< 2357 Yl S EH e mAAR s BEE 2
oheteh <HAIA] BFQY, A 4, HEEANAE 2
&, AN 4, A2 24 ZF (Ploo -2 AHAR>.

+ Relay Reply (RREP): ZF NN;7} MNoJ 7| PLyi 3re
Adst7] Q5h 5o HAI A &2 the BEE 23t

<HAIA] BFY, At o, AR 4, F2 S Y
(Pszi)>.

» Early Stop (ESTOP): NNojl7] RREPS] $:41S Fot

A717] gt g HAX R o E2 BEE 2

Btk <u|A] 2] B}, AA FA HBEAAE 24

AN F=4>,

% 38 Ak o]kt B TR EFo| 2
d1E|ES HojZrh WA IAC Ao MNo
RREQ H| A2 & 53l PLloo 4 NNoj| Al 22531 NN
2 FpAo] AT PLyi ] gho| Plyo B}l Zho A0
9 RREP HA|A] 2 353ttt o] e} Zho] F24s}= o]
£ PLyi7} Plyp HtF 2 NN& RNo| &]7]of 23317
oJ—o oy 2.1@-6]— rﬂgj}_ 047] EH—Er'—O]Tq-. o]a@ |AC94
A IrAsHAE NNE 2h=t] Qlo] &Zast &9

2 EHA O w0 2H HE FET LS B AR
2 AA3 29 4 9t

1: Receive RREQ;
2: n = 0; /* number of retransmissions */
3: switch(scheme)
4: case: IAC
5: if (PL2,i < PL2,0) then
6: while(1)
7: Random backoff using CW = CWnin X 2";
8: Send RREP;
9: n=n+1;
10: if (receive ACK) break;
11: end while
12: end if
13: case: PAC oL
. Li .
14: = Goxpr
15: whlle(l)
16: Random backoff using CW; = Py XCWin x 2";
17: Send RREP;
18: n=n+1;
19: if (receive ACK or ESTOP) break;

20: end while

21: case: HAC
22:  if (PL2i< PL2,0) then

. _ PLi,i PlL2i
23: Pa= Gox pr e X progi
24: while(1)
25: Random backoff using CW, = Py xCWnyinx2";
26: Send RREP;
27: n=n+1;
28: if (receive ACK or ESTOP) break;
29: end while
30: endif

31: end switch

a3 3. Aot 0|RE EtM T2EZE9| 9AFE
Fig. 3 Pseudo code of proposed neighbor discovery protocol
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Table. 1 Simulation Parameters

Name Vaue

Radius of MN 100 m

Radius of AN 500 m

Distance between MN and AN 500 m

Number of simulation trials 10,000

Node's velocity (V) 5~100 km/h

Node's position update duration 0.001 second

Node's direction update duration | 1 second

Path loss model 37.6xl0g;0d+16.62 (d in
meter)

Transmitted power of AN 43 dB (20 W)

Transmitted power of MN 23 dB (200 mwW)

Congtants for priority (Cy, Cy) 2, 2.5 (respectively)

Datatransmission rate 2 Mbps

CWinin (Size of minimum CW) 31

CWhnax (Size of maximum CW) 1023

Size of relay request message le(;z; Zb;t(;;vnh power

Size of relay reply message 21 bytes

Size of early stop message 26 bytes

ié;;; :cknowl edgement 14 bytes

Backoff dlot time 20 us
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