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Abstract In this paper, an efficient Wireless Access in Vehicular Environment (WAVE) packet transmission scheme
for railroad communication is proposed. WAVE communication is a wireless local area network (WLAN) based
communication and it is developed to be suitable for vehicular communication. There has been a lot of study on
WAVE’s applicability to Intelligent Transport System (ITS). As one of main transportation methods, by using WAVE,
quality of railroad communication including WLAN based Communication Based Train Control (CBTC) can be
enhanced and variety of railroad communication systems can be integrated into WAVE. However, there are technical
challenges to adopt WAVE in railroad communications. For the simplest single-PHY WAVE, time division alternation
of 50ms between Control Channel (CCH) and Service Channel (SCH) is required. Since there are delay sensitive
railroad traffic types, alternation operation of CCH and SCH may cause performance degradation. In this paper, after
identifying a couple of problems based on detailed analysis, a novel packet transmission scheme under railroad
environment is proposed. In order to verify if the proposed scheme meets the requirement of railroad communication,
WAVE transmission is mathematically modeled.
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Fig. 1. WAVE Protocol Stack and its relevant standards [1]
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Table 1. Simulation Parameter
Parameter Value
Data Preamble (802.11p) 32us
Max retries 10
Fixed MCS (QPSK, 1/2) 6 Mbps
CWmin 15
MSDU length 300, 600, 900, 1200, 1500 bytes
Slot Time 13us
SIFS length 16us
DIFES length 58us
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