
tbdiounhipbetweeuxi,hlt)andhtu]-
.

Recoil :
• If we send

M-1

014 = 1- cyclic extension ] + 1µL Aieisuifit
1- c- FI , 03 ?↳ttoi]

then
, for 1- c- to , -13 , we receive

the -1

rlH=µt¥✗iAieÑf
"

+ noise

where Xi = ↳ (fi)

• We choose fi = it • Then
,
the samples of ✗ 14 are

¥ = DFT
-' (A) ,

A- = (Ao, An . . .AM
To the interpolation filter we need ( I , ✗ 7

+
cyclic prefix

¥É, the output of the interpolation filter
going to be nltl

.

Actually not.
The Epler of eihtf.EE are the same as the

samples of eihñlb -1¥) its i=o , .
. .mn



More generally ,
the samples of eiauift are identical

to the samples of e.int/f+k-s)t for any
Dutefoe k . ( rue naugle at its ,

i -0
,
. . - M -1)

.

If we said these samples to the interpolation filter ,
is the output going to be eihibt or

eim-lf-E.lt?It-eud#:
It outputs the one and only one for vehicle the

frequency (f* 1T, ) lies in the passband of the

interpolation filter .
¥8T In our case

,
the interpolation filth has the passband

I -71 in f- ¥ , ¥ ] or equivalently

"#¥t[ . ¥ , ¥] I 7- Ms)- IT
,

then
, Ai in caked by the complex exponential of

frequency 4- ,
I = 0

,
. . .tl/2 - l

fi = { iq ,
i = % ,

"

• - ^

Ji = {
he / %) ,

i = 0
, .

. 4- - ,

he 1¥ ) ,
i = ¥ ,

. .
M -1



✗ i = Ts**DFT) whole k = Eh 101
,
hhs)

,
. . HIM-17313

Vue hasue assumed that the interpolation filter pay and that
the low pass felkt qltl are ideal

plH= six 1¥) ⇐ 1-1
>

Flir

÷¥Ét
711

qltl = Is nine 1¥
,) ⇐¥

> f
- toes 2¥

In practice , put in at best a truncated and delayed
since ( delayed for causality) .

the same applies to guy .

More generally impose pf /f) and qflfl are arbitrary
frequency responses with support f- Ig , Les] .

Then
,
the eigenfunction at fkeguaecuy fi is encoded

by PFtf help:) 4- If:)
to remove Alte Ts from pltt

= ¥ hat / fi )
with his =p * hag to for overall)

Hence Xi =¥ ho # Ifi )



Recall OFDM eimt-f.it#+y-xieIM-fit
where ✗ i= hflfi)

If we sample holt) , we obtain the

impulse Neapolis hoti] , i=o . . .
L - l

let to = ( hot 7 , hotel , . . holt-D)

Recall that the i-th component of Dtelho)
is ¥ hot / fi ) ( foust lecture )

Deuce 7i=Dt→lh


