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ABSTRACT

Near-end crosstalk (NEXT) suppression is studied for ATM LAN system application. In this paper, the
convergence behavior and the steady-state performance of a phase-splitting fractionally spaced equalizer (PS-FSE)
are analyzed in the presence of a cyclostationary crosstalk interference. We show that the FSE in the presence of
cyclostationary crosstalk has different eigenstructure compared to the one in the presence of stationary noise. It is
shown that the convergence rate of the PS-FSE in the presence of cyclostationay crosstalk is determined by the
small eigenvalues that can be obtained by subtracting the cross power spectrum between the signal and the
crosstalk from the aliased crosstalk power spectrum. We also show that the convergence characteristic of the
PS-FSE varies depending on the relative clock phase between the signal and the crosstalk.
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Cable in dB per 100m (MH2)
Category

3 | 2.320VF+0.238f+0.000/YF | 0.7725/<16

Cat
T 2.080VF+0.043/+0.057/V7 | 0.772£<20

Categol
20 | 1961V +0.023/+0.050/V7 | 0.772 /<100

www.dbpia.co.kr



¥/ ATM LAN Al2=d-& 913 NEXT 9#

(X(HI2= s, ©))
Ly(p=—10 log [X(H12=K—15logf, @

o714, x& NEXT d¢] A& Alpoltk

E 2. TIAEIA-568-A H<}e] 427 NEXTZ4]

TIA/EIA| Coupling NEXT Loss Frequency

Cable |Coefficient y| L (/) in dB | Range (MHz)
Cate?f;ory 7.39x10 ~% | 43—~ 10log (f1fp) | 0.772</<16
Cate4gory 2.34x10 ~% | 58— 15log (7 fy) | 0.772< /<20

Catzgory 5.87x10 7 | 84— 15log (F/£;) | 0.772 <100

¥ 2& TIAEIA-568-A X&) FAHE 27
NEXT ZHjle] o8 RedFm gk o] wl, 5%
0.772MHze|t}. & 13} 29) A=2e)] iyt AP A=
ZHae} NEXT ZFE 1§ 20 viehisich 13 2
= 100m category Alo]H-o) thFl oj2=jql FL ¥
i 9, 23 38 44l &4 100m category

| Fropagetion Loss Catagory &
5 detgOm . Catagory 4
1 N Ctegory 3
T
T e
n t eI
”::_::f‘““‘-—-ﬂ_h._

- Tl ]
gzs- Ty
& . OWEXTLeM®

Worst Pair Combinition emmem T -

a6 a7

% et fﬁ_'_ﬂ‘__ﬁ-—H—'——'_

aop L /_,,/""

y
P
L ]
/ i
i P oo S Y SO W—
=, ) 0 70 80 w100

¥ £ C
Froquency (MHZ)

O8] 2. TIAEIA-568-A B3 o] A4 42 e} 4
E7F NEXT 74

——— Pair combination w1
----- Falr combination #2
=== Pair combination #3
seeerees 15 0B DAY A0CAAW 038

8
il

NEXT LOSS dB)
& &

o

0 ] 10 15 20 2 ) 3 s
FREQUENCY (MHz)

28 3. Category 3 #|o]E2] NEXT 73] &3z

3 #o)&ell gk NEXT 7138 ¥ed=3 gk 2
2 25 Es) category 3 Ao|Bo] sl doghe
& 4 gk

n. 3719 eigenvalues

NEXT JAlE s#¥sle PS-FSEx A5} 73}
AB7ke] AiA ¢ Ho|=o|| wle} 3 &xo}
8 F Al A Aot ek ol WYL
7] 8, & Al cyclostationary 73}
AZ7F FBAESE A AEs} 3 2w A
A %% vo]=e)| W PS-FSEQ] eigenvalueE o]
BHog fr=sha, Az vz, 33k

1. 1708l NEXT7} Exligl= A=

1714 NEXT7} £Ashs 73$, <43 NEXT o
AE g8xe Hol® 100%  o)Ake]  excess
bandwidth& Algafel e} w=il, Sslr]e] g
-8 F72)Ele] 120%¢] excess bandwidth& A}&-3)
of gul2 AANE I& 4 gich

T/6 PS-FSE2] 48 A 4% HH+= vhedt 2k

AO)=Rel 3 snuh(t—mT)

+ ¢ x(t—mT—1T)], 1=0,1,2,3,4,5. (3

G714, et Mhe A AE (5,07 73
AlE (NEXT) {c,}oll St AA analytic 3 v
o dEx gHel®, 2 AEel NEXT Aleld] A
thd 29 #o]= (relative clock phase)o]c} B
A A (5,08 82 73 As A9
{ e} AE uncomelatede]s, W] A2 FJF
< 7Rdh piA A8 £ ADFE HRT)
ol2kar 34,

KkT):—é mgwsmh(kfl‘—mT)
+snuh (BT —mD)+ c,x(BT —mT—IT)
+chxt (kT —mT~IT). 6)

A @9 ¥ AL AT MET),

BT(RT), x(RT)  x*(kT)el o8 ZAAH S,

o] #EL It ¥ 49 2¥E¥  Hw),

H'(—a), X(0)8 X' (—au)F 7}k
N A1E-2 span¥l= T/6 PS-FSE9] A7} nTel|lA

1701

www.dbpia.co.kr



P24 g3 =EA] '00-11 Vol25 NollA

8§19 dlele) Hel rnDE A (N2 A3t

r(nT) =[r(nT +6NT"/ 2++.r(nT +T')r(nT)

coor(nT —6NT'/2+ThY. @)
r(nT)2) autocorrelation 38 A vhest Zch
A = E[r(nD)r’ (nT)] ®

szl A®] characteristic 4]-&

|H @)

[X(-a)| [ X (@)}

Cay o war @
T T
O 4, $418 A s Ay AHEY

iima(kT. iTYv, = v, k=—00,, 00, ®

A7V, akT,iT)E AY (kDA 823,
AE A9 eigenvector vol] 353l eigenvalueo]n],
v, % ope A7 ve] ig} pHAl 84|tk
HET)Z} 57] 68 cyclostationarity BA18- 7142,
WkT+ 7T iT+sT)o|  k—igkel  2&Esjmz?
asl (k= DTIE AME3le, 4] 98 this} Ze]
B 4+ gleh

,ﬁm“ﬂ)[(k_’)ﬂ vgit o+ asl(A—DT] veus
=A Veptr, k=—00,+,00,7=0,1,2,3,4,5. (10
Al (10)9] Fourier W3k A3,
A(@)V(w)=AV(w) (11)
ol w, V@& r=0,~,59 W& [F(0)]I'E
A 842 sl 6x1 WHelmw, A@E
7,5=0,-,5% W& Fa,(xrDIE (roHH &
22 e 6x6 etk H7M, R+
Fourier H¥HE oulsls, 9AA} ri= transposed

Sjeigiet. A (6), @) (100€ ol83id 4 (119
Al@) & Axtshd okt Aok,

1702

Aw)=H" (@)H" (@) +H" (@)’ (@)
+X7 (@)X (0)+ X (@)X (0) (12)
oi7j4, H'@) H (@) X'@)s} X (@)= 74z}
olgle} T2 24F 7HAl= 6x1 ¥yl
H }(a) = Fl KmT—+T")]
=_%_ e-ier’ kzm[mwulg‘k)e—j%]'
H () =Fl+4 h*(mT=7T]
) © 2
=t BIH(—0—2E)e T,
X fha)=Fl& dmT~ T —1T]
© 2t b
=J,2_ e-m(r+07" kzw[X(w__z;_k) e [] ]’
X ;+,(w)=ﬂ~12~ 2" (mT—+T —IT)]
, w _ p2lr D
— L e THT B X (—a-Ey T,
r=0,1,2,3.4,5. (13)

AlZe} NEXTZE] AE wly} =zckw 7[Afsl|,
FE Ad|Ael o], 17}e] NEXT7} EAldle 45
A(@) 2] eigenvalue v}&a} zlo] fExvh

[ 30 o) X AT

3 b0 = B H ()P4 £ H @ Ix

[ 3 H (@) X 7 A

2 )= B H 7+ ,
20| H 7 (@)= X Z (@)’

[ 3H (@) X S AT

A aal @)= gDIX :r+l(w)|2_ . .
2 H P (@) =1 X f(a)?

[ £ H (@) X o)
,i:'o'H S(@P=1X C ()’
(14)

3 ma@) = 21X 7okl

AlEs} 5t AlBZke] AHw)7} actz b, 4
(19256 AA eigenvalue7} ... A
HeldE o = ok =77 & eigenvalue
Aume (A et A e AE HY ¥ EHe
AlEel NEXT7Fe] cross ¥ 2#==g vjgh gt

www.dbpia.co.kr



=¥/ ATM LAN Al2=dl< #|3F NEXT &4

o)3, 2 ecigenvalue Aguy (A par® A owar)
NEXT A% 2®|Egod cross HY A=
W zho 2 AAEL) 1% 5 17]9] NEXT7} &3
FF= 7% 100m category 3 Alo]¥-S Ei 417]
o] ALR 16-CAP 413°] eigenvalueE RAFT
glcl. PS-FSE7} NEXT #13 $sighel slot 714
WE e £5E Jehlle AthE ¥ o]z}
W = S 58 vehle AdA 29 o]
Zd| fajed, 1R59] AL A (149)E FH A
3 o)&44) eigenvalueo]s, A4S N (N=20)7}
A18-8. gpansH= PS-FSE2] eigenvalueE A|E#H o]
A B8 A 77 grelvk F At A9 A
s E ol

2. 27i2] NEXT7} Exfiste &%

2704] NEXT7} &Aish= 7%, 53719 73 9
£ sl 220%2] excess bandwidthE AR&ajo}
E31H9) NEXT oA 278 48 4 =
T/8 PS-FSE2] <=41¥] Al59] autocorrelation 3&
A@ e A (12)9) & LR o) o] B
ek

— simulation
camputed (14}
- "d“-""‘.q‘—
A +
large,worst A largeworst
a1
N +
§ large,optimum r large.optimum

- +
ousf A amall worst A amall,wonst

- +
A snall optimurm A amall optimum
.

“n

=

0 40 B0
&N Eigatvalues

38 5. A7 ek o 42 Aed deple 4
% 2 fjo|=e] ¥} PS-FSE) eigenvalue

A(@)=H" (@)H" (@) +H™" (0)H" (@)
+X (@)X (@) + X ()X, (@)

+ X7 (@)X] (0)+ X7 (@)X3 (@) (15)

A1F¢l NEXTZ ] A% v¥7b zZckz 7Pgshd,
HFE A9 17 NEXT7| Eadhe -9 32 why
o2, Al (159 eigenvalue S T3P gt 3o}

2 e @) = ;_L:‘.UIH Hw)*+V CPS(H*, X £,

3 @ = B X £ (P CPSH, X )
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2] T rms (root-mean square)gte]ck 4] (18)
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