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A Distributed Wireless Local Area Network (WLAN) Access Scheme for Efficient
WLAN Communication in Busy Train Stations
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Abstract Wireless local area network (WLAN) is a widely used wireless access method due to its easy usability and
excellent performance. However, its performance degrades significantly as the number of users increases. In busy train sta-
tions, where the number of WLAN users are large and, more importantly the number of simultaneous packet transmission
attempts is extremely large due to the time synchronization upon train arrival, the packet transmission delay problem is very
severe and almost impossible for WLAN stations to initiate communication with WLAN networks. In this paper, a novel
distributed WLAN access scheme for efficient WLAN communication in busy train stations is proposed. Using the pro-
posed scheme, WLAN access delay can be significantly reduced under highly congested traffic environments. Therefore, a
significant performance enhancement for the WLAN performance used in the Communication Based Train Control (CBTC)
can be achieved.
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Fig. 1 Cellular offloading using wireless local area network
(WLAN)
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DHCP/IP
Passi ing &
assive scanning PXD 14E[D]
802.1X & DHCP
Active scanning & AXD 15E[D]
802.1X & DHCP
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Table 3 WLAN parameters used in the performance analysis

Parameter Value
Slot time Ous
DIFS 34us
SIFS 16us
Backoff Time CWxSlot time s
CWmin 15
CWmax 1023
Data Rate (MCS 0: BPSK, 1/2) 6.5Mbps
Management Frame MAC overhead 224bits
(MAC header + FCS)
ACK packet 112bits
Preamble length (SISO case)
(Short training field + Long training field1 + 289us +16bits
SIG(signal)+Long training field2+Serfice field
Doubling limit (m) 498
Maximum Retry limit (K) m+10

N N N N Sy S

Network Entry Delay
(Sec)

A 1 L
30 40 50 60 70 80 920 100
Number of Stations

Fig. 6 Network entry delay per network entry option in Table 2
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Fig. 7 Network entry delay for various number of groups
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