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ABSTRACT

IEEE 802.11p is a representative PHY/MAC layer standard in vehicular communications. The performance of IEEE 802.11p
based communication systems has been measured in various criterions such as link setup time, error rate, and throughput for the
case of one-to-one. In this paper, we measure the performance of IEEE 802.11p based communication systems in large capacity
transmission. The performance of large capacity transmission is measured by considering the maximum 32 simultaneous transmission
including one-to-one transmission. We consider two transmission schemes, i.e., broadcasting and unicasting, and the performance is
represented as the receiving rate and throughput.
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1. IEEE 802.11p AlZel 7|2 &M
Table 1. Basic characteristics of IEEE 802.11p signal

Parameter Value
# of subcarriers 48
# of pilot subcarriers 4
Total # of subcarriers 52
subcarrier frequency spacing 156.25KHz
Guard interval (GI) 1.64s
Syboll interval (including GI) Bus
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Fig. 1 Constellation of transmission signal
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Fig. 2 EVM of transmission signal
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Table 2. Average receiving rate—broadcast

# of # of Tx Avg. # of Rx Avg. Rx
devices frame frame rate(%)
1 3000 3000 100
2 6000 5445 91
4 12000 9330 48
8 24000 11219 47
16 48000 13797 29
24 72000 18274 25
32 96000 13588 14
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Fig. 3 Throughput-2 communication devices transmit
signal with broadcast
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Fig. 4 Throughput-8 communication devices transmit
signal with broadcast
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Fig. 5 Throughput-32 communication devices transmit
signal with broadcast
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Table 3. Average receiving rate-unicast

# of # of Tx Avg. # of Rx Avg. Rx
devices frame frame rate(%)
1 3000 3000 100
2 6000 6000 100
4 12000 11909 99.24
8 24000 23904 99.6
16 48000 47782 99.55
31 93000 91800 W71
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Fig. 6 Throughput-1 communication device transmits
signal with unicast
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Fig. 7 Throughput-2 communication devices transmit
signal with unicast
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Fig. 8 Throughput-16 communication devices transmit
signal with unicast
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Fig. 9 Throughput-31 communication devices transmit
signal with unicast
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