
Wireless Communications

Lecture 14

OFDM systems, Yi = HiXi +Wi 0 ≤ i ≤ N − 1.

[Channel Estimation]

Insert pilot tones, Xpilot(li), 0 ≤ i ≤ L− 1 and li = N
L i
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Estimate at pilot tones −→ IFFT in base L to get the time-domain channel

Ĥi =
L−1∑
k=0

e−j2πik/Nhk︸ ︷︷ ︸
zero padding and FFT in base N
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[Frequency-domain interpolation]
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Ĥlz︸ ︷︷ ︸

Frequency domain interpolation

Other simpler interpolations possible: linear quadratic,· · ·

[Impact of mobility]
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Yk =
N−1∑
i=0

yie
−j2πki/N =

N−1∑
i=0

L−1∑
k′=0

h
(i)
k′ x((i− k′))Ne−j2πki/N

=
1
N

N−1∑
i=0

L−1∑
k′=0

h
(i)
k′

N−1∑
l=0

Xle
j2πl(i−k′)

N
−j2π ki

N

=
1
N

N−1∑
l=0

N−1∑
k′=0

Xle
−j2π lk

′
N

N−1∑
i=0

h
(i)
k′ e

−j2πi(k−l)
N

Fk′(z) =
N−1∑
i=0

h
(i)
k′ e
−j2πiz/N

Yk =
1
N

N−1∑
l=0

N−1∑
k′=0

XlFk′ [k − l]e−j2πlk
′/N
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Yk =
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xlHk,k−l adding the noise

Yk = Hk,0Xk +
∑
l 6=k

XlHk,k−l︸ ︷︷ ︸
Inter Carrier Interference

+Wk

Need to mitigate ICI.

One possibility : Linear approximation of channel time - domain variations


