MAI,

21 MAI

DS-CDMA
MAI
(cross-con-¢lation)

211 - (Near-Far Effect)
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DS-CDMA
DS-CDMA 2 [27]
1) Orthogonal Code
A N
b y y (auto-
correlation) Hadamard Walsh Code
Variable-length orthogonal sequence 21 2.2

2) Pseudorandom Noise-Sequence (PN Sequence)

length sequence), Gold code

40

m-sequence (Maximal-
Kasami sequence 2.3 24
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Orthogonal Code
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2.3 PN Sequence
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PN Sequence
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DS-CDMA
231
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DS-CDMA 1
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(Correlate)
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DS-CDMA
(Additive White Gassian Noise, (AWGN))
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M +1

KO=_ &, Q@(-ir-ry+KO )
(0 =Z 5*C0-x {t-iT¢) (2-2)
1 i/6[0,7;
’Y(’)z{o othe[rwise]
T, (7;=TiLc),
k(i)e{-1+1}
«(0
a
242
rit) A (0
2.1
K (O-SgnO*ai » 23
*0= My 24
ck(0 A >)
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ok ()

25

L1

19

(Discrete Time Model)

r(t) 1T, 1
(i) Lc
1 i ¢,(0
yk(0=cf0X0 (25)
Complex Conjugate Transpose
(2-3)
DS-CDMA
ck(t) (2-4)
k(P.([—T0) DS-CDMA
0 ; 1
24)

T0)=alb\(0  ‘P\0 - IT)px0 - ITDdt

+abG) [ pe-iT)p @ ~iT)dr 2-6)
k=2 .

+

sPif-iTs) {t)dt

(2)

(26) MAI
MAI
MAI
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(26)

261 Steepest Descent

steepest descent

+1)=
)

(learning rate parameter
1 VI(j)

LMS
LMS
steepest descent

)

20

MAI
(LMS)
steepest descent
28]
-1 V() (1)
(tap weight vector) /, U
step-size), j(i)
:
. 1960 Widrow Hoff
LMS
LMS 1
) LMS



ANNN trOW « |TM *

?

2.6.2
adaptive detector)
| :
l Coefficient Update Algorithm }< () = :er:;z;ni
28 MMSE adaptive detector
1 28
ck()
1= E[Vek(i)\2]
ek(i) = akbk(i)-yk(i)
LMS
ck(l+ 1 =ck (") +nrgiyex (0
(¢)’ (complex conjugate) (2-10)
MMSE adaptive detector
bk (;)
2.6.3

(Minimum Mean Output Energy (MMOE) blind adaptive detector)

MMSE adaptive detector

(Blind adaptive detector)

M.Honig [20]

(Mean Square Error. MSE)

11

aB 1)

(MMSE
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(Mean Qutput Energy, MOE)

k (2-11)
c*(0 = s*(0 +**(0 @-11)
K K X K
X k k (xksk=0)
MOE = £[|y« (/) |2] (2-12)
MSE = £]| akbk{i)-yk{i) 2] (2-13)
MSE = MOE-a” (2-14)
(2-14) MOE MSE MOE
2.9
Yur, Yk 1;,\,
4 Sy B J >

A
A
(

Coefficient Update Algorithm

29 MMOE blind adaptive detector k
X k k
LMS X k 1
yMHE (0 = s?2r (i) (2-15)
ykQ={ A XL+ 1)
xk0 +1) = X (/)+ or(h- (>,) (2-17)
(2-17)

(Finite precision) X k k



J. B. Schodorf [29-30]
(LC) Structure) 2.10

23

(Linearly Constrained
MMOE blind adaptive detector

Adaptive Antenna Array

General Side-Lobe Cancellation [26]

Yur, Vi b
N

k
ST

Coefficient Update Algorithm

2.10

MMOE
minck"R ek
R = E[r(i)r(i)Hy
ck
PxLc

— o
O

—_

Constraint Valug),
P

(Blocking Matrix) M k
(M['wk=0) '

M k

/’.
k
Ock=/ (2-18)
Lix L1,
Lc,
0 (Constraint),
/
ck=wk-M kxk
X1
k
' 1
k
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*2 - *]) 0

o() *é) - *(2) 0
Mk = 0 *(4) . 4 ]) (2-19)

-4 00 &(1)
M k X k
MMOE blind adaptive detector LMS

yk{i) = [Wk- M Kxk(i)]wr(i) (2-20)
(M (i) = M kr (i) (2-21)
k(i +1) = x k(i) +jjyl(i)rk,(i) (2-22)

264
Algorithm (CMA) blind adaptive detector)
CMA
DS-CDMA
CMA blind adaptive detector 211

(Constant Modulus

CMA

. Lee [21]

S~
>~

Coefficient Update Algorithm <

211 CMA blind aclaptive detector

Calculation
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CMA . Lee [2]] (2-23)
A= -] (2-23)
£
, (2-23)
LMS
ck(/+1) = ca)+ /I(1yk(0 R -~)A*0>* (0 (2-24)
1 CMA
. Lee
MAI MAI CMA
N. Zecevic [22] 2.10
CMA

(Linearly Constrained Constant
Modulus Algorithm (LCCMA) blind adaptive detector)

LMS
xk("+ 1) =xa(0+/(lya() R-¢)yl 2)rA(0 (2-15)
2.1 Weiner-Hopf Equations (Optimum Filter)
(0), (1), (2),
04 2
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) =E[e{i)ejj 2-17)

=£[k(0]2]
e(2)
efi) =d{i)-y(1) (2-18)
(/) g
,=allt A (2-19)
1
1
=i+ (2-20)
(VJ)
U
(Stationary point)
() 0
VL/=0, g=012.. (2-2)
(2-17) (2-21)
vo =g £ @ 099)1 je )+ 950 je 2)

(i) (2-19)
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de(i)

UL
de*{o-_u (i-q)
i) (2-24)
e~ -0)
1e) = juieq)
d\
(2-24) (2-3)
V" = -2Eu(i-q)e\i)] (2-25)
il (2-22)
E[Lll(l-(tﬂ er)l=0l  q=012.. (2-26)
E[u(i-q)f/ {(0- x WK (-9) J=0, =012, 221
X Wt - <7)«’0'- Ol=[0-<)*n.  q-012.. (2-28)
X W, we(@- 0 =r¥(-9).  (=0Q12.. (2-29)
T, K \ g
(g - q) = E[u(i- q)u (/- )]
A~0) = £[ (- 0) *0]
(2:29) 2

w(M-1) m () (2-29) Weiner-Hopf equations.

271 Weiner-Hopf equations (Linear Finite
Impulse Response Filter)

Weiner-Hopf equations M



XjwQorM -4) =re/(-?)e  A=012...Af-|

R 1 M« M
M
RIU=E[u(i)u" (i)]
r11= E[u(i)d\i)]
m(3 M
Weiner-Hopf equations (2-30)
RLwop =10
m 1
M
Rm, (R~1)
(2-33)
b= KirQ
2.12
2121 MMSE adaptive detector

Weiner-Hopf equations
(i) '

k (cat)

c=K>m

Rn = E[r(i)r(i)H] L1XL1

A = Efr(i)akbk(i)]

28

(2-30)
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2.1.2.2 MMOE blind adaptive detector
2
(2-12)
x" k=0 k
e = (12, ) (2-33)
1 k (X<)/)!l)
x 1, =RIL M, (2-34)
Rm1=E[Mkng)rHi)M" ]
ML= E[Mkr(i)(w"'r(i))H]
2.1.2.3 CMA blind adaptive detector
CMA J O - ! O ]
CMA

(Kronecker Product) [31]
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28
LMS
1 LMS
[28]
RLS
L 3 011,11,7717! 1
17 11*
O [19,26,28]
281 MMSE adaptive detector
28.11  Eigen Decomposition
(F)
!
(Eigenvector)
(Eigenvalue) p p

Eigen Decomposition
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2.12 MMSE adaptive detector
Eigen Decomposition

28.1.2  Cyclically Shifted Matched Filter (CSMF)

<
<

0 AINSD
I AINSD
d JINSD

Sl

+
N Training
VL

A

A
N

Coefficient Update Algorithm

Sequence

2.13 MMSE adaptive detector
Cyclically Shifted Matched Filter

Eigen
Decomposition :
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Eigen Decomposition
Eigen Decomposition

2.8.1.3  Symmetric Dimension Reduction (SDR)

P [ D [—{D [ D

+
Traini
Coefficient Update Algorithm d) raining
© Sequence

2.14 MMSE adaptive detector
Symmetric Dimension Reduction

E G. Strom [23]
CSMF
282 MMOE blind adaptive detector
J.B.Schodorf [26] MMOE  blind
adaptive detector

(Partially Adaptive Multiuser Detection)
2.15
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Yur, Vi - b

- W, &— [
rM 1
M, Q /xk
(
Coefficient Update Algorithm
2.15 MMOE blind adaptive detector
(Dimension reduction matrix) Q Lexp X k
P ck=wk- MkQxk
LMS
*K (*+1):l*(0 T (i)QHM ke(i)) (2-35)
2.10
J. B. Schodorf
MMSE =Si-C R ; 11rii. (2-30)
o
- 1> 3
1 2.15,
RoSL Al (2-34),
vl T Rml
Al v
J.B.Schodorf
N2
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- (2-38)
Eigen Decomposition
J.B.Schodorf Discrete Cosine Transform (DCT)
DCT
DCT DCT P
e 239
o1 DCT y
all DCT ;!
all
DCT
29
291 (Signal to noise ratio, SNR)
SNR
SNR k dB
[T 2\
SNR=101og0 | (2-40)
\ o 2
L ,
1 k

a2
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29.2 (Signal to interference ratio, SIR)
SIR
MAI
SIR
SIR k X dB
_ cfs
SIR = 10log 10 (2-41)
cl k il
1 k',
I'(/) /
ak k
bket) | k
MAI
SIR SNR
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