Chapter 4

OFDM Transmission over Wideband Channel
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4.1 The Time Dispersive Channel M odel

= A time-disper sive channel can be characterized by its channel
Impulse response

(D) =3 e (05t 7)

where
L isthenumber of multipath components

o (t) isthe path gain of path |

T i isthepath delay of path i
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4.1 The Time Digpersive Channel M odel

= Each path gain 0(('[) Isa complex random variable with uniformly

distributed phases and Rayleigh distributed magnitude.
“The average power of each path decays exponentially.
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4.1 The Time Digpersive Channel M odel

* The mathematical model for the channd is

a, = N(o,igf)+ j.N(o,igi2
2 2
02203 e_iTS/TRMS
0-(2):1— e_Ts/TRMS

where T _ isthesampling period, and Tg,,s istheroot-

mean- squared (RM S) delay spread.
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4.2 Effects of Time Dispersive Channelson OFDM

The phenomenon of multipath fading causes previous symbol
to interferewith the latter symbol. Thisisknown asthe inter -
symbol interference (1Sl).

Let h, sequence bethe discrete-time equivalent channel
Impulseresponse. Therecelved signal isthe convolution of the

transmitted symbols and the discrete-time channel impulse
response.
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4.3 Channd Estimation

(1) Time Domain Channel Estimation

(2) Frequency domain Channel Estimation
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4.3.1 Time Domain Channd Estimation

= Therecelved timedomain signalsare

r=h ®x +w, n=1.64 - (4.1)

N, isthe channel impulse response.

X, istheknown symbol.

Wi isnoise.
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4.3.1 Time Domain Channd Estimation

= Thetime domain convolution can be expressed as a matrix

vector multiplication.

_-)& )%ﬂ ......... )%an+2_

% X Yot 113 }
X=| i z h= h

X Yo Xy :

Xy X X5 | h,

= The parameter L definesthe maximum length of the impulse

response, L<64.
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4.3.1 Time Domain Channd Estimation

= Then receive signal isexpressed as

r =h ®x +w,=Xh+w
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4.3.1 Time Domain Channd Estimation

“TheLeast Squared estimate for h is

h =X X)X

- LS
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4.3.2 Frequency domain Channel Estimation

=Weget (4.2) from (4.1) through FFT transform,

R =XH, +W ...

= |f we have two repeat sequence,

LA
- _Rz,k_ Xk

(42)

Wi

Wy
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4.3.2 Frequency domain Channel Estimation

“TheLSestimatefor each H_ is

AN

1 _
Hk — ?(X Hkxk) "X Hk(Rl,k+ Rl,k)

1

— lek |2 XHk(Rl,k+ RZ.k)
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4.4 Comparisonsof Time- and Frequency-Domain

Equalization

Time-Domain Equalization

Frequency-Domain

Equalization
Convolution One-tap multiplication
hn® I, H*k° R<
High Complexity when L is | High complexity when L is
lagre small
No FFT Required FFT Required
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