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Abstract

The difference of the channel environment from former DSRC(Dedicated
Short Range Communication) system and the next generation one comes
from frequency selective fading channel environment, therefore 1S/ (Inter
Symbol Interference) s occurred in wireless multi-path channel. The
signal in wireless multi-path channel is affected by fading and S/
because of high aata rate transmission, so the signal has the high error
rate. The present moaulation and demodulation method of DSRC system
can not expect sufficient for providing data service over | Mbps, so
the channel equalization and advanced moadulation and demoaulation
methods are required.

OFDM (Orthogonal Frequency Division Multiplexing) is generally known as
an effective technique ftor high aata rate transmission system, since it
can prevent IS/ by inserting a guard interval. However, a guard interval
longer than channel delay spread has to be used in each OFDM symbol
period, thus resulting a considerable 10ss in the efficiency of channel
utilization. — Therefore the equalizer is necessary to cancel IS/ (o
accommodate advanced ITS (Intelligent Transport System) service with
higher bit rate and longer channel delay spread condition.

In this thesis, the channel equalizer for the OFDM—DSRC systermn was
designed and its performance in a multi-path fading environment was
evaluated with computer simulation.

As a result, the performance of Pseudo LMMSE (Linear Minimum Mean
Square Error) equalizer for the OFDM-DSRC has been improved
comparing with LS (Least Square) equalizer at higher bit rate transmission

system.
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Table 2.1 The rate—dependent parameters
Coding |Coded bits per|Coded bits per| Data bits per
Data rate Modulation rate subcarrier OFDM symbol | OFDM symbol
(Mops) R Nppse Nepps Npsps
6 BPSK 1/2 1 48 24
9 BPSK 3/4 1 48 36
12 QPSK 1/2 2 96 48
18 QPSK 3/4 2 96 72
24 16—-QAM 1/2 4 192 96
36 16—-QAM 3/4 4 192 144
48 64-QAM 2/3 6 288 192
54 64-QAM 3/4 6 288 216

Y
=

2.2.2 |EEE 802.11a 11

OFDM PLCP = SEi= SAISH AKX St= GI0IE(PSDU : PLCP sublayer
Service Data Units) 2t0l GIOIEI2l 2 0I(LENGTH), M&E(RATE), 0l HIE
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IH2! S0 DH2lel 222 HAIGHD DEE W20 30 A E(NULL) &t
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Terpamrr ()= Zl&S, rpppipe ()= HA2F014, vy, (t)= CIOIEH SO0
H tyov e S AME A0, ¢, = CIOIEISR AlZ AIZ2HOICEH
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RATE | Reserved| LENGTH| Parity | Tail | SERVICE Tail -
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|- |t
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12 Symbols  |One OFDM Symbol Variable Number of OFDM Symbols
| [ ] | e |
I | |
| TPreAMBLE | FVoropmr | Fpata
8 2.1 PPOU =y HA
Fig. 2.1 The PPDU frame format
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Data samples

g 2.2 Cyclic prefix (25324
Fig. 2.2 The cyclic prefix (Guard Interval)
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Fig. 2.3 OFDM training structure
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o 2.2 AZH g2 ety
Table 2.2 The timing related parameters

Parameter Value
Ngp- Number of data subcarriers 48
Ngp: Number of pilot subcarriers 4
N7t Number of subcarriers, total 52(Ngp+ Ngp)
Ayt Subcarrier frequency spacing 0.3125 MHz (=20 MHz/64)
Tpprt IFFT/FFT period 3.2 us (1/2p)
Toppanmre: PLCP preamble duration 16 8 (Tsyopr™ Trone)

Tg;onvar- Duration of the SIGNAL
BPSK-OFDM symbol

4.0 us (TG]+TFFT)

T, Gl duration 0.8 us (Typpp/4)
Top- Training symbol Gl duration 1.6 8 (Tppp/2)
Tgyass Symbol interval 4 us (Tt Trpr)
T'syorr Short training sequence duration 8 us (10X Tppp/4)
T onve+ Long training sequence duration 8 s (Topt2x Tppy)
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L726,26: Vv 13;6{07071+]7070707_ 1_j70;070;1+j;0;0,0;_ 1_j70707
0.—1—4.0,0,0,144,0,0,0,0,0,0,0,— 1 —,0,0,0—1— 0, (2.9)
0.0,1+5,0,0,0,1+40,0,0,1+ 0,0,0,1+ 50,0}
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L—26,26 - {17 17_ 17_ 1; 1; 1}_ 1; 17_ 1) 1) 1) 1) 17 17 1 - 17_ 17
1,1,~1,1,-1,1,1,1,1,0,1.—1,—1,1,1,—1,1,— 1,1, (2.11)
-1-1-1-1-1,1,1,-1,~1,1,—1,1,—1,1,1,1,1}
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L,2 T3 T,2 257U 1.6 us0lH, 2 SAE2 20| 7,02 8 4
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H

T PREAMBLE (t) = TsworT (t) + Trove (t - TSHORT) (2.12)

FOHA O O3S0l bet= dolgel 20t &2
8 i 18 2.10lA2 &0 BPSK BHA HAS AIE
ot R33E2 1/28 MESIH H 2.10lM HMAIE ol et 6 Mbps2 &
=0 MSR= & 24HIEZ OIFWH X =0,

Z0lE HAlotD 12 ~ 1581 HIE

23532, 168 HE= HUYEE, 17H HIE= even parity Mgl M2 BIE,

|
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Table 2.3 The Contents of signal field

Rate (Mbits/s) R1-R4
6 1101
9 1111
12 0101
18 0111
24 1001
36 1011
48 0001
54 0011

HOIHH=R= 8 2.10lM4% 20l SERVICE, PSDU, TAIL, PADZ OIFHME U

1) PSDUOIE &M OIOIEJF alelil, SERVICE 16HIE2l 0 ~ 681 HIEE A
JdH=ed =IISE <Ist 0'a, 7 ~ 168 HE= 222 AIZE 802.11
service 22 022 MY EAHECH TAILS 642 'O'HIEZ HIO0IHS 22

HAlotLd, PAD HIE= HIOIHE HIA0 et €%e AJIZ2 U=AS W

52 HIEZ otLtel 2286t IH2lS Bt=D| fIotH O3 4 2.13 ~ & 2,152
PAD HIEQl ZI0IE AHIAGIH 0’ =Lt

Noyyy = (16 +8 X < NGTH+ 6+ Npgps — 1)/ Nppps (2.13)

Npara= Neyar X Nppps (2.14)

Npip= Npyra— (16 + 8times LENGTH+ 6) (2.15)
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Fig. 2.4 The block diagram of the OFDM wireless LAN system model
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Table 3.1 The normalized parameters by each ray

2nd-ray/LOS | 3rd-ray/LOS | 4th-ray/LOS | 5th—ray/LOS | 6th-ray/LOS
10 m 0.222 0.046 0.06 0.0033 0.0013
30 m 0.329 0.108 0.113 0.011 0.00741
50 m 0.339 0.117 0.121 0.014 0.011
70 m 0.343 0.112 0.124 0.015 0.013
100 m 0.346 0.1247 0.125 0.0155 0.0144
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