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ABSTRACT In this paper, the theoretical convergence property of the individual tap LMS algorithm for equaliz

ation is analyzed, and the performances over several multipath time varing mobile radio channels are investigated. The
individual tap adjusting method of the tapped-delay line equalizer using [LMS algorithm is proved to have Wiener
optimum solution, It has more rapid convergence speed and lower bit crror rates than conventional TDL LMS and
gradient lattice equalizer in time invariant or time variant multipath channels,
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E[Co(k,n+1)] =
[ L rj) ]
(1-2u-r(0y)E[Colk,n)] + 2u-reoy[Co® - T —— Dj(k-1}]
L J=l roy J (12
s 01 2) 8] E[Colk, n) |4 E[Cotk, o)]oll olal Sx 4o ubiend chgsh gre 4(] -
3)5 ali=r}
E[Co(k,n+1}] =
[ L ra) ]
(1-212-r(0) )" VE[Co(k,0)] + 242-r(0)|Co*- ¥ — Di(k-1)|
L gl -roy ]
[ L ri) ]
- |Co*~ T —Dj(k-1){(1-2u-r(o))o! ,
J=lreoy (-3
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i /g E LMS stare]ir g o] 8% o] 5 %Al slely) Aldel Hg 3

abef [1-2p - 1ol <19 27 skol] 872l WE (n—ow)G AE5t0] Comte 78R A|7ltha
hed AT -4)eb 22 0wl eoll oidl Alg DA A AL ol i)
L rip)
E[Co(k,o)] - Co* = -} -— Dj(k-1)
j=l ro) (1-4)
= Do(k)

 1-2u-rof <1

i) Dy(k) 744
ClF BAAIE A%
(K), Calk), =, Culk) i
why e chesh e,

W

, Colk) 5= “(1'% Oﬂ*i A gk Colk, o)A} A& x| C,
glof lek, C(k)ol w3} steepest descent

oha) AN A 2 A s

E[Ci(k,n+1)] = E[Ci{k.n)] + 2uE[x(k-1+n). ei(k+n)]

L L
= E[Ci(k,n)] + 2uE[x(k-1+n)(Zx{k-j+n)- Cj*-Ix(k-j+n)-Cj(k,n))]
J=0 j=0 (1-6)

ACL-6)2 AL -Dell et f2bah spol o) cbg A1 -7)% o

E[Ci(k,n+1)]
rei-u) Lrg-1n
k

[ 0
= (1-2u-r))E[Ci{k,n)]+ 2u-ri) [C1* -3 k-l)ﬂl
J=0 r¢o) J=2 rio) ]

Cl(kv O).]O“ r’Héj' T\——Ll‘—/k] =3 U}.'_:.U‘] ]l":, rto)\<l 1 17[]_

0rgi-1y Lrg-n
ElCi(k,00)]- C;* = -3 Di(k) - % Dj(k-1)
J=0 rqo) J=2 rioy
= Dy(k)
1 rgj-2) L rgj-2)
whabsiz] whdol whel d(k) = - j(k) - 2 Dj(k-1)
J=0 r(o) J=3 r(o)
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A i WA So] da dubdal Felel A4 A WAL chgst ek

i-1 r(-n L rg-n)

Di(k) = - §F ——Dj(k) - § ——Dj(k-1)
i=0 r(g) J=isl prg)

]

R8N S MES AIBS HO| HF 2 WHA
: Yo A7k keld A4l imA AG Gk, n)ele) ol A7

g2 g5 Citk+1, 0) 7 3hch

[ L rip ]
[Co*- 2 —Dj(k—l)J = E[Co(k,o0)]
L §=1 roy

AN -1)S AL 3ol wHsishe] b4 A efstd

E[Co(k,n+1)] - E[Co(k,00)] = (1-2urco))**! ( E[Co(k,0)] - E[Co(k,e0)])

o} 7ol nrlel AL Abgnbe s sg4lsl 2HA E[Co(k n)]—Co"& Doi™(k)& A8l 3wl
1CI-2)2] 22 D™ (k) —Do(k) 7 =l A1 2)ell 4 n+ 13 now cha]l el o2

Rk,

Do) (k)-Do(k) = (1-2u-r(0))® (E[Co(k,0)] - E[Co(k,o0)])

o E[C(k nt1) el sHafdw vhist 2 A0 -4 o3¢ 4 ek

rSL
)..
>
ol
us
O

Dy {n)(k)-Di(k) = (1-2u-r(0))o (E[Ci(k,0)] — E[Ci{k,00)])

Helah 1-24 - 1o8 A2 M@l 4(12)¢] E[Ci(k, oo) ]=Di(k)+Cy-5 i 2lato] il e

ol e gk olubE el AAAE fFrahyd eb g el
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i/ e LMS ofareldi-g o] 83t of %Al slojd ade g %3

Di{n)(k) - Di(k) = B2 (E[Ci(k,0)] — (Di(k)+Ci*)) (-5

A(1-5)% E[Gi(k, 0)]=Cr=E[C,(k—1, n)]=C/=D"(k—1)al @25 ol&ate] 3 e)ehul
& A -6) ek,

(1-80)-Di(k) = Diln)(k) - Bn.Dj(m)(k-1) (1-6)

(1008 AG7A el (1-40% §8 F AL 6)% skl delan dost 2
o},

i~1
D) (k)- 8n Di (™ (k-1)=-Tar j-i [0 (») (k)- B0D3 () (k-1)]
j=0
L
-Laj-i[D;(m}(k-1)-AnD;(n)(k-1)]

j=isl

el 4 Byk) =D (k) —A"D™(k—1)ehar ehl A/([[-7)& A% 704 wba A5} Solgh ooje)
A(1-8) 7 Her &,

i-1 L
Bi(k) = -Saj-iBi(k) - Taj-iBi(k-1) (11-8)
j=0 j=i+l
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