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Abstract

In this paper, we study receiver design issue to apply the OFDM based WLAN specification, such as 802.11p, to the
communications in high speed mobile environment, e.g., for the ICT based railroad control on a train having its speed up
to 300 km/hr. To successfully apply the existing WLAN specifications without modifying its transmission format, the
performance at the receiver will solely depends on the channel estimation performance if we ignore the affect of frequency
offset With a speed of multiple hundred km/hr, the channel estimation using only the preamble will not provide enough
precision since the channel changes so fast. Therefore, in this paper, taking the high mobility into account, we focus on
the design of decision directed channel estimation and equalization techniques and perform simulations to evaluate and
compare their performances and to finally confirm the applicability of the existing WLAN specification to the systems with
very high mobility.
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Table 1.

IEEE802.11p T+ 2| a4l mizZ|o|E
Key Parameters of IEEE802.11p Specification.

Values for WAVE

48
4
52 (Ngy+ Ny
0.15625 MHz

64 pus(1/Dy)

32 s

(Tsworr+ Trove)
80 us( T+ Trpp)
16 ps (Tppp/4)
32 ps (Tppyl/2)

Parameter

Ngp: Number of data sub-carriers

Npg Number of pilot sub-carriers

Ngp» Number of sub-carriers,

DijSub—cam'er frequency spacing
Typrs IFFT/FFET period

Tprearmrr PLCP preamble duration

Tyenazs OFDM symbol Duration
G Gl duration
Topt Training symbol GI duration
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Table 2. Target Environment.
Parameter Value
Single Cell -
Mobile Speed Up to 300km/hr
RMS Delay Spread Up to 1 us
Max Delay Spread 5 times the RMS value
Doppler Frequency
14 kHz @ 5GHz carrier
(fD(Jppler)
Coherence Time A few hundreds pus
(10~20 OFDM symbols)
Coherence Bandwith 200kHz(1.2x A f)
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Table 3. Signal Processing of 1-tap vector LMS.

With initial estimates | W (=~ H, )

Demodulation s = ﬁé, 17

Signal Reconstruction | s i = DeMap[; l]

Channel Estimation e, = s i s i

Filtering VI{ = W — dzag[ ]
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Table 4. Signal Processing of Modified Reception
Algorithm 1.
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Table 5. Signal Processing of Modified Reception
Algorithm 2.
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