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ABSTRACT

Recently, research on train virtual coupling and direct communication between trains is being conducted to
further improve track capacity based on autonomous train driving. In this paper, we consider the IEEE
802.11ad standard using millimeter-wave bands (60 GHz) as a direct communication between trains. By
constructing a train driving environment test bed to which direct communication between trains based on IEEE
802.11ad is applied, the direct communication throughput, received signal strength index, packet loss rate, and
latency are measured and the results are discussed. Based on the measured results, the applicability and

limitations of the millimeter-wave band wireless communication technology to the railway environment are

considered.
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Fig. 6. Test environments in a tunnel
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Table 1. Test parameters

Parameter Value
Specification IEEE 802.11ad
Transmission scheme PTP
Modulation single carrier (SC)
Modulation coding scheme index 0~12
Frequency ch 5 (65.88 GHz

~ 68.04 GHz

antenna array 16 elements
Number of beam sectors 49

+45° azimuth,

Beam +45° elevation
Maximum transmit power 40 dBm
Train speed 0, 20 km/h
Maximum distance between trains 1.4 km
Maximum transmit data rate 2.2 Gbps
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Table 2. MCS (Modulation Coding Scheme) table

MCS | Modu- | Coding | Repeti- | Data Rate | RSSI

index | lation Rate tion (Mbps) (dBm)
0 1/2 32 27.5 -78
1 1/2 2 385 -68
2 | ©2-BPS 1/2 1 770 -66
3 K 5/8 1 962.5 -65
4 3/4 1 1155 -64
5 13/16 1 1251.25 -62
6 1/2 1 1540 -63
7 | m2-QPS 5/8 1 1925 -62
8 K 3/4 1 2310 -61
9 13/16 1 2502.5 -59
10 12-16-Q 1/2 1 3080 -55
11 5/8 1 3850 -54
12 AM 3/4 1 4620 -53
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