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6 (SIR) xOWx=Dwm |x@ Q[ MU=B |=y|SQv= 'hOy xQHvB pN=O |SQv= uDW=Oxov
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[2]"OvOQm xv}W}@ wTBw = 1 \QW =@ =Q wTA�1w |x]@=Q OwN |=y|UQQ@
|=yp=v=m ?re= |=Q@ xm OW=@ Q}PBTwmat w C@Ft u}at O}=@ A 'Cr=L u}= QO

"CU= CUQO |m} R}i
CU= ISI |rw@tUu=}t pN=OD Orwt xm =Q SIR R= |WN@ MSSNR VwQ
p=v=m 'OW|t xDiQo Q_v QO QiY hOy |xQHvB |HQ=N |SQv= Qo = "Ovm|t xv}tm
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CQ=@ax@ &OQ=Ov Tv=mQi |xRwL QO xOv=t|k=@ ISI u=mt x@ |Q=m w Ovm|t xv}tm =Q

"Ovm|tv pQDvm =Q ISI `} RwD VwQ u}= Qo}O
xmr@ [3]'OW xv}tm hOy |xQHvB |HQ=N |SQv= =yvDxv '|Oa@ |=y|UQQ@ QO
Q=OxvRw |SQv= |xOv}=tv xv} Ro u}= "OW xi=[= R}v uOQmxv}tm |=Q@ |Qo}O |xv} Ro
=Q p=v=m Tv=mQi MU=B u=wD|t xvRw `@=D R= xO=iDU= =@ "CU= R=Uu=Q@H |Uv=mQi
xO=iDU= uwO@ |=yp=v=mQ} R QO 'R=Uu=Q@H nQR@ |=yxQy@ R= pta u}= "OQm O=H}=
VwQ swO pmWt "Ovm|tv xv}tm =Q xOv=t|k=@ ISI VwQ u}= xJQo = 'Ovm|t |Q}owrH
"CU= xS} w Q}O=kt wCholesky |x} RHD p}rOx@ |D=@U=Lt |oO}J}B MSSNR

R= VwQ u}= [4]"OvOQm x�=Q= Twmat u=wD VwQ l} u}kkLt 'pmWt u}= pL |=Q@
T} QD=t wO u}@ ,=t}kDUt w 'CU= R=}v|@ Cholosky |x} RHD =} T} QD=t uOQmuwQ=w
x@ MSSNR Cr=L QO =Q xv}y@ TEQ Ov=wD@ =D Ovm|t O=H}= |DWoR=@ |x]@=Q

"OQw; CUO
O=yvW}B 9 (DC) s=vx@ |tD} Qwor= MSSNR VwQ QD`} QU |R=UxO=}B |=Q@
p�=Ut x@ R=Uu=Q@H KQ] |xr�Ut s}UkD VwQ u}= QO |rY= |xO}= [5]"CU= xOW
pw] =@ |QDr}i "CU= sy =@ G}=Dv ?}mQD ,=D}=yv w pL |=Q@ QDCL=Q w QDlJwm
|xr�Ut QO "OwW|t u=}@ 2 pw] =@ QDr}i N �1 10|OQoty CQwYx@ N OwOLt
=@ R=Uu=Q@H Qy "OwW|t s}UkD 2 pw] =@ R=Uu=Q@H |O=OaD x@ R=Uu=Q@H 'TEQ

Q=Qk 1 pO=at p=YD= u}rw= =Q} R 'OQ=O XNWt=v 11|v=}t p=YD= l} \ki 2 pw]
MMSE VwQ QO xm CU= |OL=w p=YD= \QW x}@W ẁ[wt u}= "OwW|t xO=O
2 pw] =@ QDr}i Nw � 1 KQ] x@ R=}v Nw pw] =@ |QDr}i |L=Q] "OW xO=iDU=
wi uOWxv}y@ ?Hwt 2 pw] =@ QDr}i VwQ u}= '2 pw] =@ QDr}i u}t=i |=Q@ "OQ=O
x@ Q[ MU=B =D 'Ovm|t =Qoty p=v=m |x@ Q[ MU=B =@ =Q xOWxv}y@ QDr}i u}= w OwW|t
2 pw] =@ QDr}i Nw � 1 |Dkw "OQw; CUO x@ i + 1 |xrLQt QO =Q p=v=m O}OH

"O};|t CUO x@ Nw pw] =@ R=Uu=Q@H l} 'OvwW|t =Qoty xOW x@U=Lt
&uOQmxv}tm Q@ |vD@t DC R=Uu=Q@H "1 %OQ=O OwHw DC KQ] Cw=iDt VwQ wO
VwQ wO u}= |UQQ@ x@ xt=O= QO "uOQmhPL Q@ |vD@t DC R=Uu=Q@H "2
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uOQmxv}tm Q@ |vD@t DC R=Uu=Q@H �hr=
1 |xrO=at QO xOWh} QaD SSNR |x]@=Q xrLQt Qy QO R=Uu=Q@H 'VwQu}= QO
Qw]x@ =} 'Ovm|t xv}W}@ wi = [1; gi]T =@ xOWh} QaD 2 pw] =@ QDr}i l} =@ =Q
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'Q_v OQwt R=Uu=Q@H pw] Nw 'x@ Q[ MU=B |=OD@= x@ C@Uv xQHvB |@Uv pLt �

xH}DvQO "OvDUy Q_v OQwt |xQHvB pw] � w p=v=m |x@ Q[ MU=B |x}rw= pw] L

%R= Ov=CQ=@a xrY=L |R=Uxv}y@ |xrO=at w hOy |xQHvB GQ=N w pN=O |SQv=
hTwinhwin = wTHT

winHwin w = wTBw

hTwallhwall = wTHT
wallHwall w = wTAw (3)

min
w
wTAw s:t: wTBw = 1 (4)

%CU= xrO=at u}= =@ xOWh} QaD SSNR uOQmxv}W}@ Ovv=t 'xr�Ut u}= uOQm pL
"SSNR = wTBw
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B u; QO xm wopt =
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|xS} w Q=Okt =@ Q_=vDt |xS} w Q=OQ@ pmin w B T} QD=t Cholesky |x} RHD
xmu; |=Q@ B T} QD=t "CU=

�p
B
��1

A
�p

BT
��1 ?mQt T} QD=t |xv}tm

CU= xOW ZQi u}vJty "OW=@ 7C@Ft u}at O}=@ OW=@ xDW=O Cholesky |x} RHD
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i hwalli =
X
k2S
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	 u; QO xm
CQ=@a MU=B "O};|t CUO x@ u; uO=O Q=Qk QiY pO=at w gi x@ C@Uv |Q}ojDWt
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gi =

P
k2S
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k2S
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R= xOWxO=iDU= p=v=mQ} R N |=yT}Ov= xawtHt S 'p=v=mQ} R T}Ov= i u; QO xm
(MFB) j@]vt QDr}i Ov=@ R} wv x@ p=vo}UC@Uv SNRMFB

i 'p=v=mQ} RN=2+1
uO}UQ |=Q@ SNR |xrY=i � w '12 |xrO=at QO h} QaD =@ j@=]t s=i p=v=m QO 14
"CU= C@=F =yp=v=mQ} R |xty QO xm OwW|t ZQi w CU= uwv=W p=v=m C}iQ_ x@
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|x}W=L "CU= � sDU}U ?wr]t |x}W=L w (eff ) |Q=PoRtQ |xQy@ (Pe) R=Ht
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|YNWt Q=Okt 'x dB R} wv x@ p=vo}U C@Uv =@ |r=v=m s}y=wN@ Qo = "CU= 6 dB
,=ak=w x+ 6 dB R} wv x@ p=vo}U C@Uv pta QO 'OyO Qw@a |Q_v Ov=@ MQv =@ =Q C}@
xDU=wN=v |=y=]N =@ xm OR=U|t u�t]t 6 dB sDU}U |x}W=L "OwW|t hQYt

|=yT} QD=t Bi w Ai |=yT} QD=t 'CU= 2 pw] |=Q=O wi xm =Hv; R=
%OW Oy=wN u}vJ SSNR |xrO=at 'QDr}i u}t=i |=Q@ "OvDUy 2 � 2 Toeplitz
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i "a1;i a2;i
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gi

#
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1 gi
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#"1
gi
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i
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|x@ Q[ MU=B xrLQt Qy QO =Q} R 'OvDUy i T}Ov= |=Q=O Bi w Ai |=yT} QD=t
5 |xrO=at *GQNt "OwW|t x@U=Lt 'Ot=Hv=|t Bi w Ai Q}}eD x@ xm p=v=m O}OH
w gi x@ C@Uv 2 |xrO=at R= |Q}ojDWt =@ xv}y@ gi "OwW|tv QiY gi I}y |=R=x@
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|xQHvB |HQ=N |SQv= 'SSNR =yvD uOQmxv}W}@ |=Hx@ "OwW|t ?=vDH= xrLQt
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1. discrete multi-tone (DMT)
2. time domain equalizen (TEQ)
3. frequancy domain equalizen (FEQ)
5. minimum shortened signal to noise ratio (MSSNR)
6. shortened impulse response (SIR)
7. positive de�nite
8. singular
9. Divide-and-Conquer
10. convolution
11. tap
12. maximum geometric SNR
13. multicarrier channel
14. matched �lter bound(MFB)
15. quadratur amplitade modulation (QAM)
16. Inter symbol Interference (ISI)
17. cost function
18. cross correlation
19. autocorrelation
20. Forcing Zero
21. nonlinear constrained optimization method
22. projection
23. convex
24. eigen approach
25. unitary similarity transform
26. Cyclic Pre�x
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