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1 Inter-symbol interference
2 Delay spread
3 Multicarrier modulation
4 Orthogonal frequency division multiplexing



 .)1-1 ( .

N
5)cB ( .

.

)1 -1 (OFDM]1[.

1
0{ }N

k kS

OFDM .OFDM:

)1-1(
1 1

2

0 0
( ) ( )    ,0k

N N
j f t

k k k s
k k

s t S e S t t T

0kf f k f

)1-2(
2      0 t

( )
0         otherwise

kj f t
s

k
e Tt

5 Coherence bandwidth



sTf .

1sT f .
1
0{ ( )}N

k kt-

 .OFDM

:

)1-3(
1

2 *

0 0
0

1 1( ) ( ( )) ( )s s
k

NT Tj f t
l l k k

ks s

s t e dt S t t dt S
T T

OFDM)IDFT (

)DFT ( .OFDM -

)1-1( .( )s ts
sa

TT
N

:

)1-4(
1 2

0

s
k

nTN j f
N

n k
k

s S e

0 0f .k sf T k

)1 -4(:

)1-5(
21

0
{ }

knN j
N

n k k
k

s S e IDFT S

OFDMIDFT .

DFT .

IFFTFFTIDFTDFT

 .

OFDMN

QAMPSKIFFTN- .

ISI6OFDM

 .

6 Guard interval
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7 Cyclic extention
8 Cyclic prefix



)1-4 (OFDM.

OFDM

 .OFDM-

 .    .

1-2-9

 .

-

 .

 . -
10111213

 .

9 Wireless channel
10 urban
11 suburban
12 indoor
13 underwater
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14 Path loss
15 shadowing
16 Multipath fading


