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M “ Theory of PN Seguences

MHWI Applications in 1S-95 system
Data Scrambling
Spread-spectrum Modulation

e Necessities
—  Sufficient Randomness
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"\ N Theory of PN Sequences

ﬂ
1

\WII e Generation of PN Seguences
— Linear Feedback Shift Register (LEFSR)

||W" - N stages

e Period: 2"-1
“M.l - Maximal length sequence:

Modulo-2

N oo
SRS Sl s

Pul
"WII ™ 0000101011101100011111001101001
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M P Theory of PN Seguences
<

MHWI e Pseudonoise Seguences

— Balance Property

Hw e Number ofi 1s difffers from the number
of Os by at most 1

W g UINEIOPETLY
| = 21 runs off consecutive 1s or 0s

‘ — Correlation Property
“ e Scaled Autocorrelation: 1
e Scaled Cross-correlation: O

WI
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M P Theory of PN Seguences
<

M”I 00001010111011000111110011001
Hw © balancsrds 05516 14

 Run: 2 runs of length 3; 4 runs of
\ “ length 25 etc.

e Correlation:
— Auto ~ 1=31/31
— Cross -~ 0=-1/31
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"\ N Theory of PN Sequences

ﬂ

\WII Mathematical Background

ﬂ — Finite Fields
mwn e A f|r_1|jce set of elements with two operations:

addition and multiplication
e Galois Field of g: a finite field off element q

“\W.| - Example: GF(2)={0,1}

Addition Multiplication

WW|| 0 | 1 - | o
«
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u g [heory of PN Sequences

<
‘Wﬂl. Extension Galois Fields
1 — GE(g)=GE(p™): P — prime; m — any Integer
Wy ) prime field
e Primitive Poelynomials

\NM FO)= 18 o™ 58 o £ saxtaxsx & GFD
\IWM f(@)=a"+3,,a™ +a,,a"" +- +a,a’ +aa+1=0
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M P Theory of PN Seguences
<

1

MWI - Mechanization ofi LESR for
Binary Primitive Polynomials

”w — Simple Shift Register Generator

— Modular Shift Register Generator

H ....... -

w Clock Clock

N -
«
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HWM Application of PN

‘\ i Sequence In 15-95

1.

MWI e Overview of 1S-95 System

— Forward Link
Hw - Pilot Channel

e Synchronization Channel
s Paging Channels
e Traffic Channels

— Reverse Link
e Access Channel
e Traffic Channel
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N A pplication of PN

"\ N Sequence in 1S-95

ﬂ
1

\WII » Role of PN Sequences in 1S-95

\WW|| teerdata | NIA

user data

\HW.' Multiple Multiple
aCCess aCCess
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"“.' Simulation of PN
| 0 Sequences

X HW\II
||W\"

\NM. il e il R

.

Long Code Seed

Modulo-2 addition

.l OUTPUT

«
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W simulation of PN
mu|| Seguences

||N““ ilnput initial status of LFSR Shift the bits circularly to get

Input Polynomial Parameters the next state

“.l The output bit is the modulo- Output the sequence formed
2 addition of all the bits in the by the output bits at every
“m. registers of the generator. state of the registers.
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M “ Summary

MWI e DSSS is the core of CDMA
techniques

\W - PN sequence is crucial to DSSS

e PN sequence realizes
— Multiple Access
— Message Privacy

— Suitable to real-world
communication channels

1
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W Future Work

b

s Simulation ofi Spreading with

iy \alsh codes

‘1‘ e Simulation of Transmitter
p “W.| e Simulation of Receiver
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