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ABSTRACT

This paper proposes a medium access control protocol for collision detection and resolution when a large number of sensor
nodes transmits data in vehicle. The proposed protocol selects a random collision detection (CD) slot after data transmission,
suspends its transmission and senses the channel to check whether a collision occurs by the detection of both energy level and
jam signal. The proposed scheme uses multiple CD phases and in each CD phase, colliding stations are filtered and only
surviving stations compete again in the next CD phase; thus, the collision resolution probability significantly increases.
Simulation results show that the proposed protocol using the multiple CD phases has significantly better throughput than the
conventional protocol. In addition, according to the number of CD phases and the number of CD slots per phase, the throughput
aspect of the proposed scheme is investigated and the optimal parameters are derived.
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(Fig. 1> Possible event cases in the proposed protocol using a single CD phase. (a) First success
case : only one node accesses the channel, (b) second success case : collision is resolved
because only one node selects the earliest CD slot, (c) first failure case : all nodes select
the same CD slot, and (d) second failure case :two or more (not all) nodes select the

earliest CD slot.
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(Fig. 2) Possible event cases in the proposed protocol using two CD phases when three nodes
access simultaneously. (a) First success case : only one node accesses the channel, (b)
second success case : collision is resolved at the first CD phase, (c) third success case :
collision is resolved at the second CD phase, (d) first failure case : all nodes choose the
same CD slot in all CD phases, (e) second failure case : some nodes choose the earliest
CD slot at the first CD phase and all the surviving nodes choose the same CD slot at the
second CD phase, and (f) third failure case : some nodes choose the earliest CD slot at
the second CD phase after any failure at the first CD phase.
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(Table 1) Algorithm of the proposed protocol. om= Zgdt} oz 25 A= AL AA
Ensure : i = number of CD phases A =5 A= dAY F h v HE AT o2

m = number of CD slots per phase A Lo 2 g HE =2 dlom A&
Require : Node has data to send B =S FAl REERE ACKE HoH A3
1 : Sense the channel o] A4&3sta, ACKE WA 3l A4 Avjz 3
2 @ if channel is idle & r.andom[0,1]<p then %—(_5]—031 ]‘ﬂl']g:_\——i :‘?‘.Oﬂ Xﬁﬁ%\“% /\] E@_q
3 Start data transmission
4 :else
5 Wait until the channel is idle Al B ol Az v 3
6 end if ]'Eil“ ]1_ E"’]’ = =
7 for (i=0; i < h; i++) do _ _ Do =il0] S
8 Select a CD slot number = random integer[1, m] AR MAREGA ] 2RSS shte] FT=
9. Pause at the selected CD slot and sense the channel AZ GATE ALL3stE 7]E WCSMA/CD ZE2E
10 : switch (sensing result) - _

P Re=]
11:  case Energy=No & Jam=No : 3} vustgithel. =3 AHEEE FE AE 9
12 Continue data transmission o M 2 =& 7&% <29 /gl wat Ak B
13  case Energy=Yes & Jam=No : 20| A opahe Al 2 -
14 : Transmit a jam signal until the current CD period ends Hel A fds AR A4 sepeiy 8 A3
15: Retransmit data from the beginning Aess A=t A= MATLAB-S AL-8-31
: Ei =Y =Yes :

16+ case Energy=Yes & Jam-Yey Monte-Carlo Al B&1014€ 3k, 4] 24
17 : Stop data transmission
18 : Break and go to Line 21 H A AA HELAE 18] $5t
19 : end switch E.-/] 20'“10007}1; }_@’S}C’dq—_ 7]_ %%%
20 : end for .
21 :if Receive ACK then 3 512 bytes®] HIOJE S WH?H/\E uka o 2 3
22 Transmission success! g H<&H(access point)oll HAEITh AlE ] o] A 9|
23 :else
24 Transmission failure! AHg-E SHelu|ElE <Table 2> ZHA13] A2 = o]
25 Execute backoff procedure =
26 : end if
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(Table 2) Simulation Parameters

Item Value
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s
(=Sdutu/Rdam) K
Number of accessing nodes 20~1,000
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Number of CD phases (h) variable
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