- 6 0CT 2004

1141

CORRELATED CHIP TIMING
(RECEPTION CHIP TIMING)

Pl I

l | !
e 1 L

REFERENCE
SIGNAL ! |
-—p
| 1 symBoL |
| (CHIP |
LENGTH)

Kt) |

l

CORRELATION I
OUTPUT

(RECEIVING |

l

SIGNAL} Q) |

I
|
|
|
| !
| |
| |
I {
tl t2 t3

RECEIVING SIGNAL

VECTOR_ AFTER E e =L _ave + 72 _ov
THE SAME .
PHASE AVERAGING N x WHERETV t1(1 = 1 - ) IS
;o =1S00) @ .. -2Sol,) | SUFFICIENT SEORT PERIOD
e =y 2V, Ceme ™y 20T | RELATIVE TO FLUCTUATION
’ g OF FADING

2

DESIRED
SIGNAL POWER F5 =

1'_ avel

2

BT r=I()+ Q)

N-1
INTERFERENCE 7, = —— S'|ef; )-r ..
SIGNAL POWER N1

FIG.1



-6 0CT 2004

2141
A4
BASE
starion [~ 201
202
/\/
SYNCHRONIZATION 221
 DETECTING PORTION 222
CORRELATION
T
[ P
o~ 2211 ~— 2210
PARTIAL SET TINING ! L~ 223
CORRELATION CENDIDATE ; AT
DETECTING PORTION GENERATING PORTION| | ! N RN
; PORTION
~— 2212 : 204
SYNCHRONIZATION ; 22
CHIP TIMING | COMMUNICATION
DETERMINING . QUALITY
PORTION ! CALCULATING
: ! PORTION
y 225 !
SYNCHRONIZATION :
CHID TIMING  fooomrcooommemmooaed =
INFORMATION
PORTION

FIG.2

—p» -} 1 symhol {256 chips)

[[---1
A /4— 1 slot (10 symbols)

CPICH ce

-

1 frame (15 slots ; 10 msec)

FIG.3



. (NS ONICGYAT FWvdd)
_ aEENSYAN 36 Ol TINNVHD

40 ONIWIL dTHD onENHzommuzwm‘./

- 6 0CT 2004

Trr g rerrr ey tifef 1 NGJERQS%E
_ _ _ GIATEDRY
L N DL I S B s
rrIrrrriryvet if (J0IDIA TYNOIS QAAIEDEY)

| | | 1NdLNC QALYTEEE0D
]

H | i ]
HEIEEEEIEEEEEL _
| | _

_ | |

-
= SIXY WIL _ " h __ P THNOIS (IATEIA
| _ |
NOLLYTANN0D TYILNYd _ Z T 0ST__ | 0ST# |
30 TOAWAS BATIIA0HO: :
_ : _ _
5 P 1 & 1R | anqam ou
NCII¥ZINOBHONAS
‘ _ b 3 C (s
_
| I >
T 5Y HDIdD 40 EWWMd 10 CNA (ONI¥DOTE ¥0d LINO)

ONIQWET ONIMYL HLIM YHGWNN TOHWAS TOGWAS 1




- 6 0CT 2004

4141

'Ol

(D3SWGT/T)
TO9WAS T

|

— TUNDIS QIATEOEY
Yivd 40 MOd

—_—

_

TOHWAS HAILOU[FO ONILIuM:

NOILYTIHH0D TYILEYd @

¥ALTIA THHOLVM

(ossu S1/1 QOT¥Hd)
300D 40 ONILIUM

)J
14 el @ L > [ 1
e oL el el p [
et el To] o [
: : 700D
: . FATLIALG0
o 4 ..._ 7N _Tk _ i _ O E ONTIIEM
ost# v ¢ | T J05I] D T 6Vl ] )
1\ — _J
3000 LNANOJWOD C

ELYAIANYD ONIWIL
NOILYZINOYHINAS

T SY HOIdD 40 QNd DNIQVA]
AWTdd ONINYL JEGWON TOEWAS




~60C7 2004

5/41

@. _ m NOILOFLEA ONIWIL
41HD NOILWZINOZHONAS

r 3\

DNTOVIAAY
0ST# [ ] [1#] ¥ALIY ANTYA

LI )

E a %3 n_ TH | (N} 30WdEAY

— >
_ o 4
o — - _
— - -
— - -
— - _
—omﬁn_..._ oft _ﬂ.ﬁ _ 0G1# _ o _H# _omﬁﬁ\_..._‘mn _ﬂ# _ 1Nd1N0 NOIIYTANI0D
- —P
\1u 285WQT X N
SIXY SHLL T [ ].. THNIS QAL
. NOLLYTAMI0D
TYILYVA
NOILYTANN0D ¥O4
rogig]...[ 28 |18 | [0c1#]...[ ¢# [T & [osi#]...[ 2# [TH | 108080 A8 01 ALYVAIONYD
<> < > SNIWIL NOILYZINO¥HONAS

TOUWAS T (POSWT) NS T




=6 0CT 2004

6/41

L9l

WONIYW 78 0L (957 ' ‘T =05t ot ‘1=1) A 1
YIHOE TUNOLS QRATEORE WO ONIWIL &5 onEEzo%UEm 103130

1=
N |q
)"0+ 4 @Waﬂ " (N} FOWENY ATNO
Tl T P Timx T e g T Ty 1 ._”w_" A0 MDJA&B— LOdI0C
(¥)* B("y* ) () 7o(y ) (e (()T o)) ALYATANY) DNTHIL
) 2, L NOT LY IHONHONAS

-
LNdLOO NOILVTIdECO

(q0T¥ad DBSWQT) _ _ _
SIXY @WIL ... | i# | L | .- g | oo it ] ---
—

-4
235WQOT X N




CUMULATIVE PROBABILITY (%)

99.9%9
99.99

99.9

. 001

7141

T T T T

T T T T T T T T T T T

T S T IS0 U S S A O T |

T LB s s S iake Sl B A B

' T U ST S B T S B |

-35 -30 -25

-20 -15 -10

RECEIVED SIGNAL POWER (dB)

FIG.8

- 6 0CT 2004



- 6 0CT 2004

8/41

si
/\/

(j INTTIATE
SYNCHRONIZATTON DETECTION

<

Y
Y ~— 52
1= SYNCHRONT ZATION
TIMING CANDIDATE
Y ~— 83
g6 CALCULATE PARTIAL POWER AVERAGING
14+ v L~ 84 k++
C CALCULETE PECEIVED x
SIGNAL POWER
~—~ 59
NOTE : SYNCHRONIZATION
AVERAGE POWER TIMING CANDIDATE
FOR ALL CHIP TIMING
Y 810\ oTE: SYNCHRONIZATION
RETRIEVE MAXIMUM RECEIVED :
TIMING CANDIDATE
SIGNAL_POWER FROM ALL CEIP TIMING
A ~— 811
DETERMINE SYNCHRONIZATION
CHIP TIMING
~— 812
END OF SYNCHRONIZATION
DETECTION

FIG.9



-6 0CT 2004

NIE

WOKIYH 88 0L 1952 ©* ‘T =08t o ‘1=1) ¥ 1g
HAMOd TUNOTS GAATEIZY WONZ ONIWIL dIHD NOTIYZINOWHONAS IOBLEQ

SO = ANTA ¥AMOd BLYTINITED

9/41

()"0 %n?@ (477 % ¥ (N) ZOVMAAY ¥AMOA

4

T4 40 307¥A 1NdLOO

:zwv*‘dﬁ,ﬁchli e :mca:w@.ﬁﬂa*ui Qma«u._mu“ﬁﬂa*-_; ﬁﬁaquwuﬁhv*ﬂ_b A IaIaD SHIRIL
‘ HOILVZ INOIHONAS
N, & % I
{qQ01YAd os8suqT) -
SIXY BALL ... [Leg) e (Logai s g e IR ] 18] 104IN0 NOTLTEIH0D
- -

08sWGT /T XN




CUMULATIVE PROBABILITY (%)

10/41

99.999 1||-I|IIIIII1I‘II1IIIII
99.99 -

99.9 -

—
T
i

'00]I[ltll[lllllllllllllll
-T0 -60 -50 -40 -1

RECEIVED SIGNAL POWER (dB)

FIG.11

- 6 0CT 2004



- 6 0CT 2004

§25

k++

TL YES

NOTE :

SYNCHRONTZATION
TIMING CANDIDATE #T<
FOR ALL CHIP TIMING

11/41
821
_/'\_/
INITIATE
SYNCHRONIZATION DETLCTION
} /\../
SET TIMING CANDIDATE 1:NUMBER OF
(i = 0) SYNCHRONIZATION
TIMING CANDIDATE
/f\v,523 VECTOR
CRLCULATE PARTIAL AVERAS%%E
CORRELATION S~
S24 1++
A
k<N
NO 526
I/\/
VECTOR AVERAGE
5217
\ //'\/
CALCULATE RECEIVED
SIGNAL POWER
YES

icmax 1

S30

RETRIEVE MAXIMUM RECEIVED
SIGNAL POWER

l, /_\d/s31

DETERMINE SYNCHRONIZATION
CHIP TIMING

S32

P

END OF SYNCHRONIZATION
DETECTION

FIG.12

NOTE : SYNCHRONIZAT ION
TIMING CANDIDATE
FROM ALL CHIP TIMING



-6 0CT 2004

12/41
\OIE.ES[EJTOF 31 [!:_x{',+fl}1Q,_,,[r,,+r,]) Ui_t(’n“fz)-Q.:_k(‘n"’fz}) (!iuk(fn"’th'llQ[_k(In+T.VI).
VECTOR . i
AVERAGE (N1) 1.‘_&(1..)='§1I2!.‘_1{‘n*7j] EQ' k(t +T;

i=1 =1

CALCULATE POWER
VALUE AFTER FIRST PR (30 TS L 130 o < PO (O
STAGE AVERAGING ’ ) i

NI X 1/15msec

BT E & |---[F ] TIME AXIS

CORRELATION OUTPUT ~——

t +tq t tTq t_tT t 41
n*l 'n "1 ntl n ‘1 VECTOR
\ / AVERAGE
|< N1 X N2 X 10msec 4>j
RESULT AFTER . . e = e =z — ..
FIRST STAGE - - ﬁl l i E 1 " ﬁl I i I TIME RXIS
AVERAGING {10 msec
ty to t, tno PERICD)
QUTPUT
VALUE OF #I Pyl Py ln) P, ) T P, lryg)

POWER

Ve
AVERAGE (N2} P _N1_ 2
7

DETECT SYNCHRONIZATION CHIP TIMING FROM RECEIVED SIGNAL POWER
Pig {i=1, ..., 150k =1, ..., 256) TO BE MAXIMUM

FIG.13



13/41

INITIATE

(:SYNCHRONIZATION DETECTION
A

h

-

-6 0CT 2004

g41
/"\_/

it

Y

S42
f\/

SET TIMING CANDIDATE
(1 = 0)

S45

" 543
A i

CALCULATE PARTIAL
CORRELATION

S51

YES

NO

546
/\/

VECTOR AVERAGE

s47
v

CALCULATE RECEIVED
SIGNAL FOWER

icmax 1

NO

YES

i:NUMBER OF

SYNCHRONI-
ZATION
TIMING
CANDIDATE

N1: NUMBER OF
TIMES OF
VECTCR
AVERAGING IN
FIRST STAGE

N2: NUMBER OF
TIMES OF
POWER
AVERAGING IN
SECOND STAGE

549
—

i++
A

NOTE:
SYNCHRONI-
ZATION
TIMING
CANDIDATE #I
FOR ALL
CHIP TIMING

' S
AVERAGE POWER
853
v i

RETRIEVE MAXIMUM RECEIVED
SIGNAL POWER

854
A [~

DETERMINE SYNCHRONIZATION
CHIP TIMING

] =

NOTE : SYNCHRONIZATION
TIMING CANDIDATE
FOR ALL CHIP TIMING

NOTE : SYNCHRONTZATION
TIMING CANDIDATE
FROM ALL CHIP TIMING

END OF SYNCHRONIZATION FlG 1 4
DETECTION '



-6 0CT 2004

14/41
DETECTION JUDGMENT RECEIVED

- " FRAME NUMBER:M »  SIGNAL POWER
4—10ms—p OF EACH CHIP

Py Py Pi Wk
_M—/k/\/\"\ _/\zw/k—/w o ../V\/k/\/‘é o

TIME AXIS

—— P latf———P ] ——-
tg Yl tg to T

t0: VIRTUAL FRAME LEADING END
pi: POWER IN DETECTED SYNCHRONIZATION
" CHIP TIMING
7i: DETECTED SYNCHRONIZATION CHIP TIMING

CALCULATE FOR JUDGMENT

(AVERAGE VALUE OF STANDARD DEVIATION OF
CYNCHRONIZATION CHIP TIMING SYNCHRONIZATION CHIP TIMING
M

iﬁ--@;-m’

r

|
|
|
|
1
* START MEASUREMENT BY MEASUREMENT | tg
|
* PERFCRM SYNCHRONIZATION DETECTION1
i
1

DETECTION JUDGMENT DETERMINE MEASUREMENT WINDOW )
MERSUREMENT
WIﬁDOW Tw Tm-Ncp £ TwS Tm+Nep

- ———Pp

LU

ts < Nep —h DETECTION SUCCESSFUL
ts > Ncp —A DETECTION FAILED

N4

WINDOW SHOWN IN RIGHT SIDE WHEN

DETRECTION SUCCESSFUL <

Tm

NOTE: DEFINITION OF NCP

AGAIN WHEN DETECTION FAILED
MEASURE 256 CHIPS BY MEASURING PORTION

~HNcp = 256/2
MEASURE 51% CHIP
—Alecp = 512/2

FIG.15



-6 0CT 2004

15/41

FRAME CONFIGURATION OF CPICH UPON USE OF TRANSMIT DIVERSITY

SYMBOL NUMBER
148149 0 1 2 3 4 2:SYMBOL MODULATION PATTERN
ANTﬁlfNA alalalalalatalafalalalalalalalajala
TR A al-alal-al-alalaj-al-Alajal-a-aajsj-na-A
— > | —
slot #14 slot #0 slot #1
P o —
Frame & | Frame # {41
1 FRAME .
10 ms (150 SLOTS)
1 SLOT : 10 SYMBOLS
1 SYMBOL: 256 CHIPS
i

\\ 

ANTENNA #1<T7 MOBILE STATION

ANTENNA #2

BASE STATION / \

RECEIVED SIGNAL

RECEIVED SIGNAL VECTOR

—_A

[ h}
RO)R(1) £(149)

g ...
0! e - TIME AXIS

SYMBCL NUMBER

FIG.16




- 6 0CT 2004

16/41
REFERENCE TIMING OF
SYNCHRONIZATION DETECTION
RECEIVED SIGNAL
LEADING END
SYMBOL NUMBER >
TIME AXIS
r %
#0 [lo 12 12 I3 l4 |5 |6 |7 |8 [ |10}11]12 |13
#1 1 12 13 |4 |5 s |7 |8 |9 ji0f11{12|13[14
SYNCHRON]I -
B e
TIMING 2 1 y
L - 3 |4 |s |6 |7 |g |9 |10]11]12}13]14|15]16
#149
- [::]:SYMBOL NUMBER TO PERFORM
< CORRELATION CALCULATION
o
N
(RECEIVED f\\
SIGNAL VECTOR) mov 1) A2) A(3) A4 A6) A7) AB) RO R10A12)R13)A14)R15)
L } - 7 L [t
I a Y
SEPARATE
gégNiﬁTg§§£OR (0}, rp(2) ro(6), rp(8) r(12), rp(14)

VECTOR AVERAGE

POWER ADDITION

2\

<nl6s »> = (r(61)tn (6i+2)}/2

<rp(B1)> = ({67 )+ (67 42))/2

"

PL6I) = 1<ry (61 D12 + |<ry(67 DI

FIG.17



17/41

~_S61

INITIATE
SYNCHRONIZATION DETECTION

A

Ll

-6 0CT 2004

$65

k1

YES

562 i:NUMBER OF
Y = SYNCHRONI -
SET TIMING CANDIDATE LI
1= CANDIDATE
T N1: NUMBER OF
»1€ 363 TIMES OF VECTOR
A [ AVERAGING
CALCULATE CORRELATION N2: NUMBER OF
(256 CHIP LENGTH) TIMES OF
POWER
64 RVERAGING
871
k1=0
b
810
SEPARATE RECEIVED _W 1t+
SIGNAL VECTOR PER ANTENNA NOTE
567 SYNCHRONI-
Y = ZATION
VECTOR AVIRAGE L —
FOR ALL
v 568 CEIP TIMING
POWER ADDITION

FIG.18

YES

ic<max 1

NO
~_ST5

AVERAGE POWER

RETRIEVE MAXIMUM RECEIVED
SIGNAL POWER

v 8T

DETERMINE SYNCHRONIZATICN
CHIP TiIMING

v 878

C

END OF SYNCHRONIZATION
DETECTION

NOTE : SYNCHRONIZATION
TIMING CANDIDATE
FOR ALL CHIP TIMING

NOTE : SYNCHRONIZATICN
TIMING CANDIDATE
FROM ALL CHIP TIMING



~ 6 0CT 2004

18/41
202
_am L
SYNCHRONIZATION
CORRELATION
e - |DETECTING PORTTON
i i
v o | P
SYNCHRONIZATION ! TIME SERIES
CHIP TIMING  |------- | GENERATING
INFORMATION PORTION
PORTION 224
A /\/
| MATRIX
| CALCULATING
: PORTION
: N
; 2301
i POWER
. CALCULATING
E PORTION
' N
L 2304 2302
: /\/
SIR
CONTROL PORTION Je€---=--{----- CALCULATING
PORTION
-
2303

FIG.19



-6 0CT 2004

19/41
MEASUREMENT
WINDOW
| ]
RECETVED [ I | I RECEIVED
STGNAL ; ; | SIGNAL
REFERENCE CORRELATION
SIGNAL % DETECTFON
-
| 1 symroL | |
| (cEIR |
LENGTH)
| | |
| | |
INNELIAREE (NN t
CORREZATION P : — : +— F—
(RECESVED | ! !
SIGNAL VECTOR) N I I O I O ) t
Q(t) L | L [T
|

VECTCR OF CHIP
TIMING k

COVARIANT MATRIX OF
SERIES 1 AND 2

CIRGRIIO)

Ror = (r_*(r +nAr)-r_,H (r))

CHIP TIMING k
DESIRED SIGNAL
POWER

INTERFERENCE
SIGNAL POWER

SERIES 2 r (e +nbr)=1 ,

(r ((t +nAT) T, (r +nAr)

THE SAME RECEPTION CHIP TIMING

Vg

RECEIVED SIGNAL |SERIES 1 r_k(:)-l_*(:)a,th,(r)

{t + nat)+ jO (e +nATYWHEREIN A 7 IS
- 1 SYMBOL PERIOD

A

(r. ORI QRIO) EIGENVALUE

A Ay (A22))

| »
<

hh
2

Py =

P i=4
(WHEREIN NA 7 1S SUFFICIENTLY SHORT PERIOD FOR FLUCTUA)

F1G.20



20/41

AVERAGING PERIOD (AVERAGING NUMBER N)

SAMPLING INTERVAL OF

- 6 0CT 2004

RECEIVED DATA IN SERIES
151}1%1%1; VECTCR  leg— _»]
gg%g%éou - ) Jr+ao - | @ [re+an] - r(tN)_Jr(iN+A9) |
VECTOR r{t} > TIME AXIS
1 SYMBOL
(CHIP LENGTH)
RECETVED SIGNAL [SERIES 1 ryd) rpt2) oo 1y
VECTOR OF
EH}IcI?thING SERIES 2 f j(t1+A) r(t2+Ar) =<+ r | (IN+AT)
ADD VECTOR ‘e O=r (O (t447)

DIFPERENCE VECTO:B k(®=r 1 (01 1 {t+40)

CHIP TIMING k LP' -F | 1 N
DESIRED SIGNAL ~ Foe=i—p— Ps em5
POWER

LA
INTERFERENCE P j
SIGNAL POWER HTNL 2




POWER {dB}

=50

21/41

DESIRED SIGNAL POWER
--------- INTERFERENCE SIGNAL POWER

T T 1 1 T

LI

T — 1T 1T i 1 F F 1

1T T 17 1 ¢v 1 1 1

\ z

T
AR
,

L

PR T VN T WA N SN S U S N

[ R 5 Y

11 41 18 Lt

10

15

RECEPTION CHIP TIMING (chip)

FIG.22

- 6 0CT 2004



- 6 0CT 2004

YAIE

-f af
(e Eay (s Ty ONIOVAEAY
w1 o ! AAYANODES ¥ALIY
4IMOZ THNDIS wawod Tuwors 20 A ONIHLL dIHJ
AONEHAIIEINT QAU TSAq

>

(CN MEGWON ONIOWWEAY) OOTME4 DNIDWAAY AYVANODES
< > ONISYHAAY
= . P LEHHINd
= (@N)'d '(eN)>d @Md ‘@)°d_| (1)d '(1)>d ¥aLdV ENTHA
[ §

(HIONAT dIHD)

TOBHAS T
> 102 NOLLYIRAIO
SIXY EWIL g5 —p |
VI N T oo .- [ aveeni] @ | -~ [V (Dt | .- ¥31.4¢_ ¥0LEA
( I [eveenT] @) - (V] EY THNDIS QAATEIRE

SEI¥AS NI ¥ivd
A0 TYAYIINT ONITAWYS

L

B (TN YHEWON DNTOWNEAY) QOI¥Ed DNIOWIHAY ANYWINd




POWER (dB)

23/41

DESIRED SIGNAL POWER

------ -- INTERFERENCE SIGNAL POWER

0 AL R WAL AL B T T T
I S 1 A — i\ f
-20 z f
\AVAV VARV \VAAVAY

f
-50 : PPV U S AN VK T SN N WU SN VAN A WA U TN DA e W TN U S A N B :
5 10 15 20

RECEPTION CHIP TIMING {chip)

FIG.24

~6 0CT 2004



- 6 0CT 2004

TAN]E

(HLONAT dIHD)
TOAWAS T

-4—>

‘ . (1) 2 NOILYIZHH0D ¥ALAY
[T TS [T TANNHD [ TANNYHD [ TANNTRO] - - «[¢ TANNVHD [ TANNVED | T THNAYHD [T THNNYED % doLan TINDIS CRATROR

-4 >

24/41

TANNYHD T ¥dd SETMAS NI VIV J0 TUAXIINI DNITAWYS




- 6 0CT 2004

9¢'0l4

§5800dd ONIOVIHAY AYVANCDIS

>

(0T¥3d ONIDYIZAY AYWANCOES

Bl .
g ONIOIEAY AUVHI¥G
T TANNVHD T TENNYHD T T2NNYHD daLdy ANTVA
- 7 TINVHD 7 TANNYHD 7 TANNYH)
re ” : “
2 L] L) -
W TERNHD H TENNYHD W TANNYHD
(HIONET dIHD}
TOSHAS T
SINY AWIL
- - (3)2 NOTLYTIHIOD
T7 TANNHD | 1 TANANHD | R TANAHD | WCTRNHD | » » [ ¢ TENNWHD | ¢ TANNVHD | T TANNVHD | T TANNVED |« -« ¥ALIY YOLIEA
< TYNOIS QIAIZIR
TANNYHD T 43d SAIYRS NI VIVQ 4O TYANIINI ONITAWGS .




-6 0CT 2004

XAD]E

SSID0Ud ONIDVYAAY AYYANODHS

>

TYASHINT ONITIWYS ONIDVHAAY AYYANOZES

< >

ONIOWIIAY RYYWIdd

- T TANNYHD W TANNYED .. 7 TANNTED T TANNTHD » gHLAY ANTVA
% -
(HIONAT dIHD)

TOEHAS T

-a—P
SIXY HWIL . (3)3 NCTLYTIRAOD
_ e ] = P yHLdY J0L)IA
“*r TYNDIS AFAIEDTY

-l —P

NOTLYTANN0) ¥ALIY YOLDEA TENOIS AZAIHDAY




POWER (dB)

F1G.28A

SIR{dB}

F1G.28B

27141

-10

T 1 L T 1 T T 1 1

L T L L L} T LI

T 1 r 1 1 1 177

Lot 1.t

llllll

-20

-30

:

.lllllll

—40

1t 1 1

-50

) |

1 L1 1 L 1 L Il 1

..60 [ T T WA B S T | [ S Y [ S N N |

5 10 15 20

RECEPTION CHIP TIMING (chip)

30 T ¥ T T 1 T T 1 T T T T T T L] 1 T T 7 T T T 1 1 1 T T ]
20 |- \
0y \ SO
_30 C 1 1 ] 1 1 1 L] L 1 L 1 1 1 1 L ] L 1 1 1 i 1 H 1 1 1 L

5 10 15 20

RECEPTION CHIP TIMING (chip)

-6 0CT 2004



- 6 0CT 2004

28/41

6¢°9l1d

TIYWS SI KLV NOILYDYdOdd 40
TINANTANT OL 3NQ NOTLWIAVA H¥AHM HONYH § NI SHIUAS

ONTQYS LN3INAGAAN]

STOEWAS NOTIAEDEY T¥Y L 'X ONY STOAWAS NOISSIWSNWIL 3V § 'Y

N¥ELLYE dVTINDEY Lvddid

S :
=0

et ot

ONIATADAY d4LAY

i r—a

SAT¥ES TOGWAS
HOISSTWSNYAL Nodn ONTONIJA NMMSLIVA wvinowy Ividsy NOILUNISWOD T¥ILYdS ......[g]v|v[afa[v|v]a[a[v] “NOISSIWSNYAL
o zommﬁmwmm = _ : — s zgwmwm
TIL eeeer [KPXXATATXTX[ATATX] 7 631008 AIL eeees (WIVVIVV[VIV]VIV]Y] mm%mm%m%w
< > (AATEDEY T INY
HI¥ NOTI¥OYAO¥d JO NOLLYISNNO0D AWIL A9YWT ONIAYH HONWY
H0LLA0d
NOTLEIOANT .
prmmmmm - pommmemmms R e ONIHIL GIHD :
NOILYWYOANT | | 4TENON TOFMWAS ! ! NOLLYZ INOYHONAS KLISYIAIQ pmmt
NOTLOATAS HOLJEA | “ AYTE] ¢ " 7N Rt q107
“ “ | HOMMINA _— " e
L B0EE 0 zogg 4 110D : " Pt ZINY
NoLLMod | Wy~ VPSS I | | LNV
O e o o Uy T B
e o > |
NOIJWDINDWAGY} |  ¥OLDEA NOLOEA ; m m " INGWAASYAN | _~ ®107
\L et emeeee e eeetseotseeeeessemetesersseemeaereeretestheebe bR hEeh R sk r e R e srsn b e sr b b et F n gmgmo mmm_“_“_o |
244 NOLLICA NoTma0d | .. reel
ONI L3140 ONIIORIAQ  F ~d T ZINY
777~ A NOLLVTZH40D|  [NOTIVZINONHONAS|: N
S | TANNTHD T NOILVLS 45Yd
INAHAUNSYER
20T YNNTINY NOILAEDTY




-6 0CT 2004

0€°014

(8 'Y ) = (7 VANALNY 'T UNNALNY)

X=v-(v/g-to+19)=g-7o+y-10=(1)4 TORHAS NOTSSTHSNVAL NEHM
=y (70410 =y .70+ -[2= (N4 (¥ ¥ ) = (C YNNAINV 'T WNNHLNY)
A=y (@o+10) =y T2+p12=() TOSHAS NOTSSIWSNVAL NIHM

AN SAWODEE HL¥d NOTIVDYdOud

INYISNOD SY 40 NOIL¥TAW¥0D WIL JddHM 3OV NI
za=(/)z>  (AQ¥YDRY 39 NYO {3)T0 ANY (3)19
"HO¥VT SAN0DAH HI¥d NOILYDYdO¥d

1o (J)fo 40 KOTLYTHAIOD BWIL HUEHA 3OV NI ()22
— Af 7 YNNALINY
= (Hes-(Ho+(is-(Hro=(1)4 (110 T YNNELNY
el Y NOILYLS ASYd
[an¥ |
SATHAS NIYINAD LTIATH seevervaneosacanes wmzmm NIYLEAD
A

secsce [ATXIX[ATAIX[X]A[AIX]|X]AJA \ A2 SaIEEs

- D TA X XA X[X[R[A]X] e wenee [X[XTATATX|X]A]A[X iiiﬁ %Emumm

TNIL RIELLYd SATHES

NAALIYd SAIYAS LYAITY seecnscoroposccens
X . . (1) zs s31¥4s

......E_‘qmim_m_<_<_m_m_<_£m_m_<_...... [VIvia[a]v]v]e]a[v]v]a]a]V} NOISSIHSNTAL

INTITIAIC ATNO ST SHI¥ES TOAWAS ATIHM AWvdd NI dWyy i Z YNNILNY

AKL ST NCILISOd ‘I0HWAS AWWS EHI 40 SATHAS 3000 ONIOVIYdS !
corres IV Y VIV V[V [V e o e ees [VIVIVIVIVIVIVIV]VIVIVIVIV] (318 sa1aas
" NOISSINSNTL

o ! TN4IL17d SAT4AS NHONA 40 SAWIL 40 ALITYENId ¥0d (RIVAdEN) HWHA 4:1_ Zzzm;?z

-t
<7 AWNYS FHL SI HI¥d NOLLYOYAO¥d 40 HONANTINI L¥HL QIMIvod¥ 38 OL AONYY




~ 6 0CT 2004

1€°014

¥oLOEA
(29+ %)% Tavors quAlmm Ul MO

{4AGWAN dIHD COIYAd NOIIWIAMY0D 5 ¥  0) ¥ ONIWLL dIHD JoIdad
6 NCIIYTEHE0D

+——r
@ a0y seee[(avz+l [ Gver | J2 v(drol] eessd (2 vzeont | Lzyeon [ le | {33 NOILVTAWN0D

INTeN NOLLDALEA NOILVTERNC) myyois anioodt

. i T

o m TR e(Denu] eeee [Gyrsnw] (avsmm | (K2 v(0voNe evee [(2Vz+olw | (17 +puw [ Tolw dhHoIT 30

< Il I I I I I ] 1 SEI¥ES EONZWEAEY

(
o[ @ Javae eessJQvzald ] Gy | o (s VAR seee [C2yeroda [ Gvsodd [\ (s | (3)13
: + NOILYTAYY0D 330434

)

30/41

com0¥d NOTLJALAq NoTIwiayyop — SAI¥ES NOLIAEORY




- 6 0CT 2004

¢€Old

{2 % HIONAT TOGWAS T)
01

434 ROLLFTRIH00 NMONE T4Y NOLLISOd TGRS QMY
< «—> NOILISOd GNR ONIQYAT TWdd ONIANSSY X
seee [ T [(29(Dr0R] eese| (29z4o) [ 2yl [ A (O (1)1 R¥73Q_QA174d¥
_ NOT L1202
— (NEEHON ATHD QOT¥Ed NOILYTENS0D S ¥ 5. 0) JALAY H0LO%A
= ¥ ONINIL 10 [ — TOLS QIATTAS
T — seee H - ﬁou ._”..: N m_mHmmmv.
= T SENCDAS SATHES OML 40 NOTLYIZHH0D S33HA QOINEd AVTAC
poN Uy o s 1
OTMAd NOLIYIANH0D
< .
.e — HN_V._ Ah Qﬁﬂv_v+~_V__ ss80 — ﬁb Ve +:f _ AH v +:w._ — :&._ ﬁ.u QQ.:+O-Y\_ XK — ﬁu. 97 +D_Y_ _ Au. 9 +D5h _ AOG._ ﬁn:M ZOHF&JE%.&OU
| £500 210 QOLYEG NOLLYISHNDD 5 3 5 01 ¥ OCALL 430 T Ll
(T SAH00Ad SATUES OML 0 NOLLYIHNH0D EEEIRER

24 0L QOI¥Ad A¥14d 40 ATQILINN ¥IDAINI)
NYALLYd SHIAAS 40
J0T¥dd NOILILZd3Y 40 ITAILW HIDIINI




- 6 0CT 2004

32141

£€'0l4

(9r+ ) =g+ ") 2= (1) T HE0108A BONAYAAAIC

Tﬂm + :v a... +TO.~ + “L& Y nﬁﬁ& ! _U SHOLOEA QY

T T

Y _ RE | R 0Ny (R -
coos (M (YI-NEN) Y wees 2wz )M (2v#f) ()Y TSINES )41 onmunr aed
Lt e
vvee (U (aVI- Y)Y e (et (avel)h (W)Y T sEINES
< _ - ,
(I oy oy 118 sese| OZY oy 1y (o og SA1Yds
L _ L _ _ YOLDAA TONEIEAEIT
€ >
< w05 | W T - - -
EEEE O 110 | eess] folzo | oi1e | (00 SHT¥AS ¥OIDAA Y
» >
KMONY TNY NOTLISO TOSHAS ONY
2 .
({EEHON dTHD QOT¥Ad NOLHTERSOD & i = 0) A %H%Zmﬁ%%o% NOLLISO QN3 ONIQVAT dWvda ONIWASSY 3¢
< ¥ ENTHIL TIH)
rees [T [GO(reon] eees[(2vzrol [ T2y sohy A (o) ()7 1¥130 031744y
) NOLLYTEHH0D
> YALAY AOLDEA
) RN TYNOIS JAATIDRY
Lo =  STHODIE SEINES OML 20 NOILYIANNOD TUEEM COT¥EE AVIEQ L SITES
%Ez: NOT1d303Y Q 2 I HIONET TTOHUS 1)
5070 ONIAYH V OI¥3d NOLLYITENC)
SINIOA 2 NAZMIAE «—

(zi)

(2 (| sees | (2vz+nh [ (zy+ni | {1

(2 y(1-D+00 | veee| (29THON | (29 +0 |

(o {1)1 NOILYTEYNOD

et

(MAEHON dTHY QTR NOTIYTAW00 § ¥ £ 0) ¥ ONIWLL dIHD

J3L4Y ¥0LIAA
TYRDIS JAATADAY

> 1 S3T4ES

(T SEMODAT SHI¥AS QML A0 NOILVTARC)
39 01 401d3d A¥T2d 40 FTAILINA JROXINI)
NYALIYd SHI¥ES 40

Q0T¥4d NOILILAdEY 20 ATAILINM JHDHINI




A1E

QOTY¥Ed NOLLILAATY N¥dLIYd SHINES SI S5E004d NOILYINLIY)
ALITYAC NOIIYOINNWWOD NI QOT¥dd ONIOWYHAAY NAHM 3

- !
NNR. Tiy 43MOG TUNDIS
=y | BONZAAHHINT

- 6 0CT 2004

dONYY ONIDVHEAY NI
AREWAN NO JLIETdS SI N

dONVY ONIDWEHAY 40 dHGWON

[4
.H._v qu_._m‘

NOILILAdAY NALLYd SATHAS SI [ 7 YN - s
4wwl =" 4 NIZ¥EHM = d 430 TIDLS
MASHON TORKAS A¥IZ0 ST/ [ e E T
LA 1a17) Ny IR o :
J30 NOILDRTAS Q=¥ 2§ INT (IR hasafint NOTLDETHS WALAY
— 0=(i)" NOLLEHAOANT (079" 5= gl DoNmuaiana
= o wotmams T=(""es | b -

oo ﬁ V E__uc.A.%-q&uE_-_c NOLLOZTAS dALAY

Pr) ! yoioaA adv
a

il

< _ rEYEERT] Y14 ¥ 5 zo:mmﬁm
i NOTLYI INKACD
A.._ @ ops | (oA 1 | ceeo | (oprzes | (0M s [ (aops | x1es | eees]| (M2 [ O s | (o os on% mmmwmmw
< 0T47a NOILILA4d NYALLYd SATdAs T 0OT48d NOILILAd3d NMALLYd SATYAS T
o] @iO0g (I 118 | sess] (Azg i 1g {throg [ (@18 | eeas| {0Mzd (o 18 (MY THES
S0l
< 10T4ad NOILILIEdRY NY3LLYd SATHES (0I8Ed NOILILIAHY N¥ALLIYd SHIYIS AINHYEA41d
o7 @hon | W1 | eees| (4D | (WA | (00 [ @110 [ eeee]| @70 [ e | koo mmwwmw
0Iydd NOILILEATY NMELLYA SATHES 0T¥ad NOILILAddY N¥ALLYd SATAHS aay




- 6 0CT 2004

G¢ ol

OO 44 3 3 TS EA P EN S S S ES S LS IR L ES ESES VS EA I ES ENEA B3 N ES ES E3 ES ES KA ER EN S S
W ......_ﬂiim_m_iim_m?_m_<_<E ceeees [vIv[ala[v]v]a[a][v[v][a]a]v]¥[a]a]v[v]a]d]V onmmHmwmmmw
o> ' t ¢ WNNELNY
cosens [VIVIV[V]V[V]V]V]VIV|V]V[V]V] easees _<_<_<_<_<_<_<_<_<_<_<_<_<_<_<_<_<_<_i<_<_ onmmHmmmmmw

<« TFE A0 - » T ANGLNY

NOLLIiAdTd  ANVONQOE B (STOEWAS 06T) WY T




- 5 0CT 2004

35/41

9€°014

SSAIO¥E NOTIVINDTY) ALITYAD NOILYOINOWWCS QALIATES NI

QELITHSNYAL TOHWAS ST ONY T NOILWWNOANI dOLDAA SANOISZHYOD +

NOTLYWICANI

HEEBEEEDADDEEEIEIIAL TTT_ﬁ_MTTT_AT_ﬁ_L_TTT_LO_D_O_SzoEumgmmmoaum,;

i -

3} AYT9a TO8WAS

......++++++\ _+++k \222222A222A22222420 “ zowmmmwm%
(A X TATA X AT A XX [A] eveees [ X TR A X XA A XX A A X X TATR X PAFRFXAA WALAY WOLDTA
— “ > | TYNOIS QFAIADEY

! ¢ SAT¥ES

et R AR AXIXIR] coee e _x_x_iiix_Liixziix_iixwx&%mx

NOT LY 133400

vt

" STOBWAS 0§81

> ¥ALIY ¥OL0EA
| TYNOIS QEAIADY

AAYANNOH FWWHd el T




- 6 0CT 2004

A E

mmmuomwonB<gDuaaowHquboonwﬁqumzzoothumqmmzH
GILLIWSNYEL TOEWAS ST GNY T NOILWWMOANI dOLOIA SANOJSIHAOD X +

ceveee [BTTETT T [TO O R[STFELT) ++-++- (S[[OTT[e] ol [oFToTTo] e [eTTIoTTIaT0] normosas soisee

_ (1)1 KYTEA T08HIS
Y ¥ Vv ¥V i VvV ¥ Y ¥ ¥ VvV ¥V ¥V ¥ _V ¥

T Q417d4¥
e A AT e+ FEA BB P A A PO LI 058

& ' TENOIS QAAISORY
7 SATHAS

PPN 4Y EA5 PN YN 5N 5559 7R 7 ¢ RN RRRR RN B3 RN 7Y B RN A B A VRN AY BR RN A BA S5 IR 55 NOT Y1800
> > yELdY 90LDHA

' |

a STOBHAS 05T | TUNDIS (UAIEOREY
RAVANNOA AWV RHQNO0E EAEL | DT

36/41




- 6 0CT 2004

8¢ Old

seesefzz]2]2]2]2]2{2Z]|2]|2 Z[Z[Z]Z] eesees _N_N_m_ii\n_m_m_m_m_m_m_u_m_m_N_N_N_N_N_N onwmmmmm

37141

1
1

' SHIYES
......_¢_<_<_<_<_<_<_<_<_<“_<_<_<_ csssse ?_<_<_<_<_<_<_<_<ﬂ<_i<_d_<_<_<_<_i<_<_<_onmmm__ﬁwmw.mzw

_ >
WA
AEANNOE BWTHd (STORHAS 05T) BHdd T JHYONNOY IWvdd




RECEPTION
CHIP TIMING

RECEIVED
SIGNAL

j//, SYMBOL NUMBER

38/41

-6 0CT 2004

x :EVEN NUMBER

x |xFl | ot2) xt3

REFERENCE
SIGNAL

CORRELATION
QUTPUT
(RECEIVED
SIGNAL VECTOR)

SEPARATE
RECEIVED
SIGNAL VECTOR
PER ANTENNA

ADD VECTOR

DIFFERENCE
VECTOR

DESIRED SIGNAL
POWER

INTERFERENCE
SIGNAL POWER

R0) K1) A2) A3) K4)

H_J %—_J
f1(2)+f'1(0) f1(4)+f1(2)
!2(2)+f2(0) f2(4)+12(2)
rl (2)"!‘1 (0) fl (4)—.{'1(2)
ro(2)=r5 (0} ry(4)-ry(2)

L_ﬁr_J

f1(6)+!'1(4)
f2(6)+f'2(4)

ry(6)-ry(4)
!‘2(6)‘1’2(4)

s

BUT,

C1
B =

N
J

%

RER

X prtdl 2 |43

TIME AXIS

) Rx+1) K xt2) Ax+3)

rl()f) f](A"*'Z)
I'2(X) I'z()l‘*z)
-
r (x+ 2+ ry (x)
rz(x+2)+r2(x)

ry (et 2)-r (%)
12(x+2)—12(x)

a2+ 2+ @D + 127+ )+ @Y

2

w2+ 2) - n @] +R2i+2) - @i

Pl
N

IC

2

FIG.39



RECEIVED POWER (dBm)

39/41

0 T T T T T T T ( T
i S\ DESIRED ]
00 [ SIGNAL POWER ]
. "\' . _'\.; "\‘l -l ‘. I' -’\-l~, [P ., - .,\_J
s
60 - Al B -
-80 ; e i: ....... INTEEFERENCE ... ... :
i 3 SIGNAL POWER
L : /
100 | y
_120 1 A 1 1 1 1 1 L 1 L 1 L i Y L

0 5 10 15

RECEPTICN CHIP TIMING {chip)

FIG.40

20

- 6 0CT 2004



40/41

-6 0CT 2004

RECEPTION
CEIP TIMING
1//, SYMROL NUMBER x :EVEN NUMBER
RECEIVED 7
SIGNAL 0 3/ > |3 |a ¥ el 2| 3| oo
P
1/i Pl Py e
REFERENCE !
STCNAL o |1 |12 13 la x ]l a2 a3
CORRELATION
QUTPUT ...
(RECEIVED
SIGNAL VECTOR) A0) A1) R2) K3) R4) RO Ax+1) Rrt2) Rx+3)
SEPARATE [0 0@ n(4) o nlrd)
RECEIVED
SIGNAL VECTOR
PER ANTENNA
f1(2)+f1(0) r1(4)+1‘1(2) r1(6)+f1(4) rl(x+2)+f1()()

ADD VECTOR
DIFFERENCE f'l(?)_fl(o) fl(4)_f1(2) rl(ﬁ)‘rl(é) I']_(X"’Z)"fl()()
VECTOR

A

BUT,
DESIRED SIGNAL 1)
POWER P . (Pi+Ba) A =§§;

’ 2 F,
INTERFERENCE P, - P, -1 tto s
STGNAL POWER 3 b=y

F1G.41

2]+2)+r(2])|

52 (2) +-2) -n2if



RECEIVED POWER (dBm)

-40

-120

41141

: : -
f e
. - e

e T LR LR

-3 INTERFERENCE

SIGNAL POWER
T

1 | 1 1

5 10 15

RECEPTION CHIF TIMING {chip)

F1G.42

20

=6 0CT 2004



