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ABSTRACT

Recently, the introduction of Cooperative Intelligent Transport Systems (C—ITS) has been attempted to
solve the limitation of only the sensor of the vehicle itself. For example, vehicles traveling at intersections
can drive more safely through C—ITS. By using V2X communication of WAVE and LTE, the driver can receive
the status and time of traffic lights. However, LTE has a larger transmission delay time than WAVE, so timimg
data may not match in real time. In this paper, using the SPaT message, it was confirmed that LTE has a
larger C—ITS service transmission delay time than WAVE. Finally, it was confirmed that the timing data of
SPaT provided by LTE corrected by the algorithm is similar to SPaT provided by WAVE. It was confirmed
that safer intersection driving is possible based on real—time.
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Fig. 1 Types of V2X communication
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Fig. 2 Components for C—ITS—based intersection signal
service
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Fig. 3 Dual V2X based system architecture
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Table 1 OBU Specifications

Support IEEE 1609, IEEE 802.11p
Modulation : OFDM
Frequency band : 5.850 ~ 5.925 MHz
Channel bandwidth : 10MHz
WAVE Data rates @ 3,4.5,6,9,12,18,24,27 Mbps
TX output power : 0 ~ +23 dBm
RX sensitivity : —98dBm at 3Mbps
Support channel switching (IEEE1609.4)
Support WCDMA/HSPA+ band : Bl
Support LTE band : B1/3/5
Category : Cat.4 (DL:150Mbps/UL:50Mbps)
LTE Bandwidth : 1.4 ~ 20 MHz
2 x 2 downlink single user—MIMO
TX output power : —39 ~ +22.5 dBm
RX sensitivity : —93dBm at 20MHz QPSK
oS Linux
Application i MX6 Quad 32bit
Processor
RAM DDR3 2GB
Flash EMMC 32GB
Memory
GNSS Ublox M8T GNSS Receiver
Ethernet 100Mbps 2 Port
Power DC 12V
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Table 2 Message interval between WAVE and LTE

Before timing optimization
Intersection AVR (ms) STDEV
1 296.247 81.102
2 243.431 143.642
3 201.034 79.156
After timing optimization
Intersection AVR (ms) STDEV
1 —20.263 72.062
2 44.823 89.909
3 79.156 67.141
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