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P CDMA

CDMA
dt) ——> A\ ——> AJ s(t)=d(t)c(t)cos (Wet)
PN c(t) cos(Wct)
D(f)
C(f)
> | L
1/Td 1/Tc
S(f)
f
fc-1Tc fc fc+1/Tc
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ST CDMA

ELECTRONICS

m?F A > r‘(t)> A—» > d'(t)
t t

cos (W t) PN c(t)
R(f) D (f)
f
fc-1UTc fc fc+1/Tc >» f
1/Td
R'(f) r(t)=d(t)c(t) cos(WCt) + I(t)
i r(t)=LPF{[d(t)c(t) cos(Wct) + I(t)] cos(Wct)}
1Td 1o > f =d(t)c(t) LFP{[1 + cos(WCct)]/2} + LPH{I(t) cos(Wct)}
R HCH =d(t)c(t) + I (t)
r(tc()=d(t)c(t)c(t) + I (t)c(t)
=d(t) + I (t)c(t)
d (t)=d )
TTd e > f (t)=d(t) + 1I"(t)
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SUET CDMA
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P CDMA

“Hello”

“Buenos Dias”
- “Shalom”

“Bonjour”
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Iz CDMA

m2 (t)

D/IA P>

D/A

1 ml(t) %" ml(t)cl(t) -
A —A-1
: T mi(t)ci() T
c1(t) + mn(t)cn(t) c1(t)
—>
n mn(t) [ [
_)AT mn(t)cn(t) _)AT_) —
cn(t) cn(t)
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Ry(0) =@ Xy, =0

x={1 -1 +1 +1}, y={1 +1 +1 -1}
Rxy(0) = (-1)(-1) + (-1)(+1) + (+1)(+1) + (+1)(-1) =

0
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P CDMA

2 0 -1 2 1 +1
X Yy
x={0 01 1}, y={0 11 0}

CDMA
v 0 0
v 0 1 1
v 1
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P CDMA

2
1 00 0101 01010101
2 10 0011 11000011
3 11 0000 11111111
2
0+0=0 1+1=0
0+1=1 1+0=1 1=1
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Iz CDMA

Symbol Period
< >

+1

t
A - Spread waveform of
Representation of User's A

Spread waveform of

Representation of User's B

Spread waveform of
Representation of User's C

Analog signal formed by thei summation of the three spread signal

+1

Example of Spreading with Three Uses @ CUSTOMER
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ELECTRONICS
+1 1
1 1 X 2 = 3
1
2 A 0101 -3
+1 - EE—
2 3 2

())+(*3)+ (1) +(+1) =+4 1
(+1) + (+1) + (-1) + (+3) = +4

3
+4/431 ® O
+4/43 1 ® 0O 3
A 00 ] I
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P CDMA

Walsh Walsh
v 64 64
v 0
= 0
= 0O 1
= 1
v ! 0"
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SUET CDMA
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A
€ 0 0 00
L e Ha 9 1 0 1Y
"TEH. HT@ 0 1 10
D 1 1 0f
4 4
WO=[0 0 0 0] WO =[-1 -1 -1 -1]
W1=[0 1 0 1] W1 =[-1+1 -1 +1
W2=[0 0 1 1] W2 = [-1 -1 +1 +1]
W3=[01 1 0 W3 = [-1 +1 -1 +1]
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P CDMA

Walsh CDMA
]

1 6 Walsh
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P CDMA

PN PN
v CDMA PN m
v
= 0
= 0 1 1
= 1
v m 0
v m 2 m
v r m 2-1

ﬁﬁ‘ CUSTOMER

Training Center

Samsung Proprietary - Confidential



ST CDMA

3
1 }\x X
—» 1 > > 2 > 3 » Output
LSB MSB
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ST CDMA

3
1 X X
— 1 > > 2 > 3 » Unmasked Output
LSB MSB
2

» Masked Output
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Iz CDMA

101 100 m
m
1 2 3
0 1 0 1 1 1
1 1 0 0 0 1
2 0 1 0 0 0
3 0 0 1 1 0
4 1 1 0 0 1
S 0 1 1 1 0
6 1 1 1 1 1
7 1 0 1 1 1
3 —
2°-1=7
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Samsung Proprietary - Confidential LEN T



CDMA

ELECTRONICS
m PO=[(1001011] 7
m
PO=[1001011] PO=[+1-1-1+1-1+1 +1]
P1=[1100101] P1=[+1+1-1-1+1 -1 +1]
P2=[1110010] P2 =[+1+1+1-1-1+1-1]
P3=[0111001] P3=[-1+1+1+1-1-1+1]
P4=[1011100] PA4=[+1-1+1+1+1-1-1
P5=[0101110 P5=[-1+1-1+1+1+1-1
P6=[0010111] P6=[-1-1+1-1+1+1 +1]
PO Pl 100

m
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ELECTRONICS

PO=[1001011] Reo(i)
i PO, j-i Rpo(1)
0 +1 -1 -1 +1 -1 +1 +1 +7
1 +1 +1 -1 -1 +1 -1 +1 -1
2 +1 +1 +1 -1 -1 +1 -1 -1
3 -1 +1 +1 +1 -1 -1 +1 -1
4 +1 -1 +1 +1 +1 -1 -1 -1
5 -1 +1 -1 +1 +1 +1 -1 -1
6 -1 -1 +1 -1 +1 +1 +1 -1
/ +1 -1 -1 +1 -1 +1 +1 +7
8 +1 +1 -1 -1 +1 -1 +1 -1
9 +1 +1 +1 -1 -1 +1 -1 -1
10 -1 +1 +1 +1 -1 -1 +1 -1
11 +1 -1 +1 +1 +1 -1 -1 -1
12 -1 +1 -1 +1 +1 +1 -1 -1
13 -1 -1 +1 -1 +1 +1 +1 -1
14 +1 -1 -1 +1 -1 +1 +1 +7
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Reo(i)

o 1 2 3 4 5 o6 ¢ 8 9 10 11 12 13 14 15
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Iz CDMA

PN CDMA

PN
v m
v 42 2% -1 41
v

P(X) :X42 +X35+X33+X31+X27+X26+X25+X22+
X21+X19+X18+X17+X16+X10+X7+X6+X5+

XC+X2+X +1
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J
v
v
v
J
v
v

ELECTRONICS

CDMA

41 29 28 24 23 21 20 9 8 0
1100011001101 | 0OOO0OOO PCN 000000000000 | PILOT PN
41 32 31 0
1100011000 Permuted ESN

(5D SeToMER
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Iz CDMA

PN CDMA

PN
v m
v 15 2% -1 26.67ms
v

P(X)=x"+x"+xX+x°+Xx +x°+1
Po(X) = X2 + X2 + X% + X0 + X + x5 + x4 +x3 +1
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P CDMA

v 512
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P CDMA

\

v 16kbps
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Iz CDMA

v
v PCM DPCM ADPCM ADM
« PCM: Pulse Code Modulation
« DPCM: Differencial PCM
« ADPCM: Adaptive Differencial PCM
« ADM: Adaptive Delta Modulation
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P CDMA

v

v

v 4.8kbps
v Internet phone
v

LPC Liner Predictive Coding
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Iz CDMA

4.8~16kbps

Internet

SSEENEENEENEEN

CELP RELP EVRC
« CELP: Code Excited Liner Predictive Coding
« RELP: Residual Excited Liner Predictive Coding
« EVRC: Enhanced Variable Rate Coding
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Iz CDMA

ak G
e
—>
—
> f u/v P
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Iz CDMA

Liner Predictive Coding

» A/D > >

s(t)
AN
—» —»

ak

< <«—| D/A [¢— <

s’ (t) X |

G P
U/v
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Iz CDMA

Residual Excited Liner
Predictive Coding

— LPC L) > —> —>
s(n)
LPC . G 1
»| LPC > —
<+<—] LPC —A— -« < «—
S'(n) 1
1‘—————
LPC , G
K <
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P CDMA

QCELP Qualcomm Code Excited
Liner Predictive Coding

‘
al a2 ...alo
—»{ PC Il pe >
s(n) L
L b >
>
al a2 ...al0 LPC L | G
—»
L b
| G

1 1/2 1/4 1/8 9600 bps 4800 bps 2400 bps 1200 bps
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Iz CDMA

QCELP Qualcomm Code Excited
Liner Predictive Coding

— 1\ A > LPC

—>
| J1/8 >
G
L b
—>
al a2 ..alo
P
v
S'(n) «—— —
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ELECTRONICS
A 20ms
8kHz @ pF—/——/|-—-="="=""="==--
e > nit -« - « « « . O
160
>t
QCELP l
LPC
1 10bits/ 8 10bits/ 4 40bits/ 1 160bits
1/2 10bits/ 4 10bits/ 2 20bits/ 1 80bits
1/4 10bits/ 2 10bits/ 1 10bits/ 1 40bits
1/8 6bits/ 1 - 10bits/ 1 16bits
: : : @\ CUSTONER
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Iz CDMA

1 1/2 174 1/8
LPC 1 1 1 1
LPC 160 160 160 160
LPC 40 20 10 10
4 2 1 0
40 80 160 -
10 10 10 -
8 4 2 1
20 40 80 160
10 10 10 6*
1/8 6
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Iz CDMA

1 1/2
LPC 40 LPC 20
10 10 10 10 10 10
10110110(10|10(10]10]10 10 10 10 10
1/4 1/8
LPC 10 LPC 10
10 0
10 10 6
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\
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Iz CDMA

v A

Le =10log(4p d/I )" ¢

Lee

Lp=£8.77" 107

384
d g

h

ﬂ
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Iz CDMA

v B
1 I (x- xm)*0
X) = expg - Y
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P CDMA

. 30~40dB
[
[
[
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SUET CDMA

p(R) = Req(- R

0 2bo)

R
bO:
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P CDMA

. 50dB
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P CDMA

180

Y YT N
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P CDMA

« 800 MHz DCS
| =c/f=3" 108/800 " 10°= 0.38 m
e« 1900 MHz PCS
| =c/f=3" 108/1900" 10%= 0.16 m
. 90 / 25 m/sec
DCS 7.6 ms
PCS 3.2 ms
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P CDMA

As(tt)

As(t

g@\ CUSTOMER

Training Center

Samsung Proprietary - Confidential



SUET CDMA

ELECTRONICS

F(t) = As(t) + As(t- t)

r(t)

- 12p ft

R(f)= AS(f)+AS(f)e

- j2p ft

R(T)=AS(T)[1+e = ]=AS(1)H(T)
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SUET CDMA

ELECTRONICS

H(f) H(f)

J2p ft

H(f)=1+@

__-jop (i) _j2p f(t/2) -i2p f(t/2)
[ +te ]

- i2p f(t/2)

=2@ cos(2p f(t /2))
H()]
IH(f)|=2cos(2p f(t /2))
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Samsung Proprietary - Confidential @ Training Center



P CDMA
|H(f)]

IH()|”

DA DED

1/2t 3/2t 5/2t 712t

g@\ CUSTOMER

Training Center

Samsung Proprietary - Confidential



P CDMA

NEENEENEN
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T

—h

4%
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Iz CDMA

r (d)

1.0

rd)=Jo(2p d/I) 5\\//\\1,/\ 2pd

-0.5

Jo( )
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Iz CDMA

Ir (W] W,
A
Di:
1.0
1 C:
(W)= exp(j2p lo/ c) o.s-\
1+ j2p WDI/c)
—t—t—1— IZpWDI/C)
|0 1 2 3 4 5 6
. 400kHz Ir (W] 0.5
« CDMA 1.25MHz,
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CDMA
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7Y i
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t fgly
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Iz CDMA

rt)
A fD:

1.0+

r(t)=Jo(2p fot) \
- /\ WANE L
JO( ) _ 2\1/6 8\1/12 14 6

-0.5
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P CDMA
CDMA

J

v

v
J

v 1.2288MHz
J

v
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P CDMA

v Rake

. 1.2288MHz CDMA
1us Rake
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P CDMA

v 90 IQ
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CDMA
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P CDMA

I I N Ny
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P CDMA

CDMA

CRC

L O O O O 0

64
J

. . . CUSTONER
Samsung Proprietary - Confidential @ Training Center




P CDMA

[/ 4
J
v SYSTEMATIC K
N
v
OK
v 2 1
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CDMA

]
1112 1314 rl1 r2 r3
11 12 13 14 rlt r2 r3
H

ri=ilA i2A i3
r2=i2A i3A i4
r3=ilA i2A i4
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Iz CDMA

.
0000 000 0000000
qf£d-1 0001 011 0001011
0010 110 0010110
0011 101 0011101
0100 111 0100111
EI 0101 100 0101100
0110 001 0110001
t£(d-1)/2 0111 010 0111010
1000 101 1000101
1001 110 1001110
1010 011 1010011
d: 1011 000 1011000
1100 010 1100010
1101 001 1101001
1110 100 1110100
1111 111 1111111
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P CDMA

/7 4 3

gfEd-1=3-1=2

tEd-1)/2=(3-1)2=1

7 4
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CDMA

BELECTRONICS
]
>
1100 1100010 1000010
1000 101
101 010 ri1 r2 r3
12 rli r2
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P CDMA

H
v SYSTEMATIC k
n
v OK
v burst error

v CDMA
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Iz CDMA

m(x) 9(x)
r(x)

(Xm0 g(x) =[ X" m(x)]/ g(x)

f (0 =X""m(x)+r(x)

n = k = m =

Z@: CUSTONER
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Iz CDMA

fr(X) fr(x)/g(x) 0
dCRC
7 4

7 4

g(x) =X + X +1
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ST CDMA

ELECTRONICS

(1,0, 1, 0)

m(x) = X + X

X m(x) =X mx) = X+ X

X +X =(X+D(X+X +D+(X +1)
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Iz CDMA

r(x) = x+1 0,1, 1)

f_00=X""mx)+r(x)=x"+x"+X +1

(1,0,1,0,0,1, 1)

(1,0,1,0,0,1,1),
f007g00=(X+X+X +D/(X+X +1)
= (X +1)

Samsung Proprietary - Confidential
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Iz CDMA

fR(x)/g(x) 0
(1,0,1,1,0,1,1),
f 007900 =(X+X+X+X +D/(X +X +1)

=} +H(X +) /(X + X +1)

fR(x)/g(x) X+ 1
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CDMA

CRC CDMA
CRC

go(x) 12
9600bps, 9600bps,

g1(x) 8
4800bps, 4800bps,

g2(x) 16

g3(x) 30
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Iz CDMA

go(X) = x¥ +x" +xP+ X+ x°+x +x +1

(X)) =X +xX +x°+x>+x +1
g2(X) = x*° +x° + x> +1

g3(X) — XBO + X29 + X21 + XZO + X15 + X13

+ XXX HX X EXT X +]
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CDMA

H
v SYSTEMATIC
v t(
Ve R K
v random error
v burst error

CDMA
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Iz CDMA

1/2 3
g0=111 g1=101

go

Co
A >A__, 1110010
Input T >< Output
0100110 —T > — ” | 01111110101100
C1

» A— 0111110
gl
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Iz CDMA

(105
1/01

1/10 0/00
- 1/00 0/10 D

0/01

1/11

XX XIXX /

CUSTOMER

Samsung Proprietary - Confidential @ Training Center



CDMA

BLECTRONICS
d Trellis Diagram
a(00) 00 00 00 00
\\\Z;Z\ \\\Z;Z\ \\\“\Z{\ \\“ZJ\
b(10) [
oY /QQ'-
c(01) B (]
%\ \\Q{ \Q(?\
d(11) [ [] | - 10— 10l
abcd 4 / 0/1
XX
[ e
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P CDMA

- Viterbi Algorithm
1/2 3 g0=111
g1=101
000000...

0000000000...
0001100000...
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ELECTRONICS

OOo
a [—ee{]
2,
b M |
c B []
d B L]

d N []
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ELECTRONICS

0
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Iz CDMA

J CDMA
CDMA

1/2 9
g0=111101011 g1=101110001

go » CO
Input {——_———j:::::::::::; Output
—>
-~\J:I:; )
g1 | » C1
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Iz CDMA

1/3 9
g0=101101111 g1=110110011 @g2=111001001

go » CO
. 1—H\ vt
— >
\\K‘ —
—
gl | » C1
\t\xﬁ/
g2 | > C2
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P CDMA

v burst error random error

10 X 4

ARE YOU SURE THAT THEY ARE COMING TO LUNCH WITH US
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P CDMA

ARE YOU SURE THAT THEY ARE COMING TO LUNCH WITH US

A R E Y O U S U R E
T H A T T H E Y A R
E C O M I N G T O L
U N C H W | T H U S

ATEU RHCN EAOC YTMH OTIW UHNI SEGT UYTH RAOU ERLS
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P CDMA

ATEU RHCN EAOC YTMH OTIW UHNI SEGT UYTH RAOU ERLS

10 X 4
A R E Y O U S U R E
T H A T T H E Y A R
E C O M I N G T O L
u N C H W I T H U S

g@\ CUSTOMER

Training Center

Samsung Proprietary - Confidential



P CDMA

ARE YOU SURE THAT THEY ARE COMING TO LUNCH WITH US
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CDMA

ELECTRONICS

J CDMA
CDMA

9600kbps 32 x 18 /

4800kbps / 1,3,2,4,5,...
2400kbps / 1,5,2,6,3,...
1200kbps / 1,9,2,10,3,...
4800kbps / 1,17,9,25,5,..
9600kbps 24 x 16
4800kbps
2400kbps
1200kbps
9600kbps
4800kbps
1200kbps 16 x 8
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Iz CDMA

]
v

]
bps Ksps Ksps
9600 28.8 0 28.8
4800 14 .4 1 28.8
2400 7.2 3 28.8
1200 3.6 7 28.8
4800 14 .4 1 28.8
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Iz CDMA

-
bps Ksps Ksps
9600 19.2 0 19.2
4800 9.6 1 19.2
2400 4.8 3 19.2
1200 2.4 I 19.2
1200 2.4 1 4.8
9600 19.2 0 19.2
4800 9.6 1 19.2
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ELECTRONICS

CDMA

EI

v

v

v PN

v
41 29 28 24 23 21 20 9 8 0
1100011001101 | 00000 PCN | 000000000000 | PILOT PN

v
41 32 31 0
1100011000 Permuted ESN
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19.2Ksps 19.2Ksps
—> >A\ >
i 1.2288Mcps
—» »| 1/64 19.2Ksps
19.2Ksps 19.2Ksps
—> >A\ >
1.2288Mcps
=Ny »| 1/64 | 19.2Ksps
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Iz CDMA

EI
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—> » 64 >
... 110100 101011 110011 .o W52 W43 W51
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Iz CDMA

-
PN
1.2288Mcps)
1.2288Mcps
4.8Ksps —>
64 307.2Kcps pSK
— A v Q
1/2 chip
—A-oH
1.2288Mcps T
Q PN
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. . . @\ CUSTONER
Samsung Proprietary - Confidential LI\ T o



P CDMA

PN 14

b0 bl b2 b3 b4 b5b6b7b8b9bl0bll bl2 bl3

9%600bps 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16

4800bps b0 2+b1 4+b2 6+b3 8+b4 10+b5 12+b6 14+b7
8 8
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ELECTRONICS

2400bps bO b8=0
4+b2 b9=0
8+b4 b10=0
12+b6 b11=0
4 12

2400bps bO b12=0 Db8=0
4+p2 b12=1 Db9=0

8+b4 b13=0 Db10=0

12+b6 b13=1 Db1l1=0
2 14

Samsung Proprietary - Confidential

CDMA

2+b1 b8=1
6+b3 b9=1
10+b5 b10=1
14+b7 bl11=1
2+b1 p12=0 Db8=1
6+b3 bl12=1 b9=1
10+b5 pb13=0 Db1l0=1
14+b7 b13=1 Db1l0=1
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