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Infinite Length Mean Square Error DFE

We will first discuss on alternahive derivation of _Lé-MSE
that will be uyseful in c\er‘l\/‘lr\g the DFE-MSE. Recall the
model for LE
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We wish to minimize the power in error EL in the model
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Let’s calewlate Ek in e domain , call the tronsform
SE (c‘ij) (because,' E (chT) con be mn'ﬁ:v§|rﬁ) . Note
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Note X(e!) is real. By svppressing & , We can write
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@;g The first term is rennegative and can be forced To zero by
e‘)’\oosing , |
Cz (Z) =
X(Z) +Na
and  then the mimimum MSE becomes
[\l wT
J = h 4['{ N. dw
Min Z“. ”“.’T X(e:le) + Na '

as discussed Pre.v'\ously.
We will now wuse this result 4o derive the DFE-MSE. The

de,slﬁn is simlar +o that of DFE-ZF. We c,mp\oy a
filker T(z) where we employed 1/X(z) in DFE-ZF. But

in s case, we Wwill want + design T(2).
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We wish To minimize the Power in E, (or ‘Ek) helow .
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This  block diagram s equi valent +o  (ghow )
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We wish o winimize the Power in Ek.r We con c_\d‘ual\y do
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this n two steps : Consider Ek ond Fk‘ We con move Yo

wl . ‘ C
e . e doman c\nalysm ond carry ot  the mimimzahon

for each ®; as done for the LE-MSE. Then, the
minimization can be carried out n 4wo steps -
. Ophmize T(c:‘wT) 1o minimize SF (€3w‘T)’ and Thin

2. Optimize D(2) To winimize the power in €.

But, we know the solutions to both of these problems.
Ophirviization of 'T(e,s""’T) to minimize S_ (csz) is
exacty the samt; as the opfimization of ced®Y) to
minivize the Signd ot the otput of the adder in our

alternate derivation of LE-MSE
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As a resvlt,

- e - X(z)‘+ N,
The reulting power spectTal density of F, becomes
No
X@@)+N,

T Second problem is a spectral foctorization which
States D(2)  shovld be chasen wc\h ot
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_;(LN (1+D(=)) (14 D*(1/12)) = T, ;. (DFE-MsE)
(2) + N,

The solution fechnique is the same as DFE-ZF | except

!

one replaces X(2) with X(z)+ N, .




