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Low-Latency Beacon Scheduling Algorithms for
Vehicular Safety Communications

Song-Nan Bai - Jae-1l Jung - Hyun-Seo Oh * Joo-Yong Lee

ABSTRACT

The safety applications based on the IEEE 802.11p, periodically transmit the safety-related information to all
surrounding vehicles with high reliability and a strict timeline. However, due to the high vehicle mobility, dynamic
network topology and limited network resource, the fixed beacon scheduling scheme excess delay and packet loss
due to the channel contention and network congestion. With this motivation, we propose a novel beacon scheduling
algorithm referred to as spatial-aware(SA) beacon scheduling based on the spatial context information, dynamically
rescheduling the beaconing rate like a TDMA channel access scheme. The proposed SA beacon scheduling algorithm
was evaluated using different highway traffic scenarios with both a realistic channel model and 802.11p model in
our simulation. The simulation results showed that the performance of our proposed algorithm was better than the
fixed scheduling in terms of throughput, channel access delay, and channel load. Also, our proposed algorithm is
satisfy the requirements of vehicular safety application.

Key words : Vehicular Communication, Safety Application, Beacon Scheduling, Simulation, Performace Analysis
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LTF H|o]&: Localized Time Frame H|o]&

Vi o)E =t A vi € V (i=0,1,2-+N-1)

i LTFolAe] e]9] &3 4

CutrentSlotStatus[] L= o AAE jHA Bl &2 A
TI[j]: 4415 H]E HAJZ] ] Topology Information EE=oj
zaky JI:HZIH E}9] &2 Al

global_time_slot: :LE‘:” el &8 Adxt

seg: =2 AOIHE

R: A% A

Procedure:: LTF_daemon ( )

{
Run global timer thread (time expired evt);
Run receive packet thread (pkt arrival evt);

}

Thread:: global_timer thread (time expired_evt)
{
Increase global time slot by 1;
v—start pointer = (v—start_pointer + 1) mod j;

}

Thread:: receive packet thread (pkt arrival evt )
{
Initial tmp pointer as v—start pointer;
for i from j to 1
result < Compare(v—CurrentSlotStatus[i], msg—
TI[tmp_pointer]);
if result is (0, 0)
set the v—CurrentSlotStatus[i] as IDLE;
else if result is (1, 0)
set the v—>CurrentSlotStatus[i] as RESERVED;
else if result is (0, 1)
set the v—CurrentSlotStatus[i] as AVAILABLE;
else result is (1, 1)
if Aseg>2 X R
set the v—CurrentSlotStatus[i] as IDLE;
else
set the v—CurrentSlotStatus[i] as RESERVED;
tmp_pointer = (tmp_pointer + 1) % j;
!
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B =RoAEs F2 FPaHbidirectional) T4 EZ}
2 AR SAYE 7Pk Adtehe 314 vlE
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fl
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A

feu 2t
Data Rate 3Mbps
Channel Bandwidth 10Mhz
OFDM Symbol Duration 8us
Preamble Duration 32us
Slot Time 13us
SIFS Time 32us
Tx Power 10dBm
Rx Sensitivity -92dB
Propagation Delay 4us
B 5. B4 BE AAEY gaelE Bx vletey
vfefo]e] I
Beaconing Rate(default) 100ms
Max Beaconing Rate 200ms
time slot duration Sms
time frame duration 100ms
segment length 10m
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