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Abstract The OFDM system has a very good performance on antimultipath. We illustrate the principle of antimultipath and analyze
the impact of the multipath channel on an OFDM signal spectrum in two cases. Then we discuss the algorithms to reduce it. In a two-
path channel we simulate the OFDM system based on HiperLAN Type2 PHY protocol and analyze its performance. In the end we offere
some proposals for improving the performance of the system.

Key words OFDM multipath channel CP ICI

OFDM
1
OFDM
OFDM Cp
2 CP Hiper.AN
OFDM
1
Channel
xs(n) 2 r(n ¥ ()
(IO
1 1
0 m OFDM x k k=0 Fig.1 Two-path channel model
N-1 OFDM s n n=0 N-1 ron
y k
1 s\“—‘l Az_nk
s n =W24xkeij"=IFFTxk n=20 N -1
=0
CP Ng
* 2004 - 07 - 20

60172078
1978—



OFDM 35
2 OFDM
2.1 0 < Ng ICI
2
FFT integration N IFFT FFT integration
2 0 < Ng
Guard time FFT integration
1 N-1 2 m N-1 om 1 N-1 2m 2w
rn =sn +sn-20 :*Zxkejf\’"+*2xke”\’ " :*2xk(l+me_w)ew"
Nz Ni% Nizo
2m
yk =FFT rn =xk (l+meN)=x k Hk k=0 N-1
— Zp
HE =1+me 'NY k=0 N-1
N—64,8-3,m=05 N=64,6=4,m=04
05 e 05 —T
£ LY . .
T ook . Y .
% & . N
0393 S - is %5 1 15
Real (Fi(k) Real F(k)
N=64,0=8,m=03 N=64,8=32 m=01
0.5 0.3
! Gurd  FFT ° " =
S e e B ° ] 2 "
-5 -0.5
035 I 1.5 0.5 1 15
Real Hik) Real H(k)
2 3 HE N O m
Fig.2  Output of the two-path channel when Fig.3 Relationship of N ¢ m and H k
the delay is smaller than the guard time
0 < Ng I|H k| arg H k ICI
3 H k N 0 m
3 13 X ” 1 O
0 N
m
45 QPSK 16QAM OFDM
“ox” L 51 840bits
45 BER
FEC
QPSK  16QAM
QPSK 16QAM 0.7 QPSK
16QAM 0.2



36

2004 5

N=64, N =16,8=3, m=0.5 N=64, Ny =16,0=3, m=0.75

2
T,
RROIORISEGE S
E 0 E ) geeani jiesell
4 OO ST )
273 01 2 0 0 1 2
Real BER=0 Real BER=0.1042

N=64,Nq=16,0=8, m=0.5 N=64,Ns=16,8=8, m=0.75

N=64,N; =16.0=3, m=0.2 N=64, Ny =16,0=3,m=03

2 2
. 0O
& Do o
E% Oeec
1] QOO
a0 1z 2
Real BER=0 0.0235

N=64, Ny =16,0=8, m=02

2 -

0o e 1
Bo| il Zo

B S0 T

2 0 12 R 23 2

Real BER=0 Real BER=0.1250 Real BER=0,0156
4 QPSK 5 16QAM
Fig.4 Spread of the QPSK constellation Fig.5 Spread of the 16QAM constellation
2.2 6> Ng ICI
0> Ng FFT integration
ICI 6
OFDM Symbol Phase
| ‘lnmc" tarstons
6
Fig.6  Output of the two-path channel when the
delay is larger than the guard time
SkHz 7 SkHz
8
5kHz
4kHz ICI
9 0>Ng 16QAM OFDM “ox”
0.2 FFT integration  3.13% 0 =18
FFT integration ~ 9.38% ¢ =22
6 Tmax

FFT

FFT



OFDM

37

3.1

3.2

01 02 03 04 05

t/ms

7 5kHz

Fig.7 Waveform of a 5kHz sine wave

N=64, N;=16,0 =17, m=0.2 N—64, N=16, 0-18, m=0.2
2 2
L I n*s' "»: < 1 Sripmede
;.fno 2, 5 . o Keas
E Sen o sl E e wh
1| Sdendeld A W S
IR B S 2 R B R R
Real Real
N=64, Nz =16, 0=22, m=0.2 N=64, N =16, @=32, m=02
2 2
1 JEEY 20
v ‘% . ‘P"i ot
g o ~?4r py. g o m.y’?%
-y
1| Hrarane® 1| A R
I 0 1 2 3 o 1 2
Real Real
9 16QAM

T —Ailfout prase ramsition =
: ---- witk hagetmsanon wr | ﬁ}fmoﬂ
‘ 1}
12 |
L
3 10
g 8
6
4
2F
. . N N ¥ A RERTINN
06 07 08 05 1| 9 5 10 15 20 25 30 35 40 45 S0
S 1kHz
8 5SkHz

Fig.9 Dispersion of 16QAM constellation
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