31
{010
4o

10
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25



9 H2ot § 5

o0
» 4|20} 5 (Fermat-quotient)
tP~1 -1
Q(t) =
t # 0 mod pOll M & == @ =20te| 27 2|)

L A AA
p = 2T AT

y 20 5% =2 g = (q(0),q(1), ...)

Q(t) modp ift# 0Omodp

q(t) =
0 otherwise
AL ~
pxl_l —r%, _I_7| PZ
® o
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*  H=of & 29| o

00 w
» p=54=(0073110,4,0,4,2,0,3,2,2,3,0,2,4,0,4,0,1,1, 3,0)
0 0 3 1 17
0O 4 0 4 2
0 2 4 0 4 Array form
0 1 1 3 O

» p=7,49q=(00,26,4,6,1,0,6,5,1,2,3,2,0,5,1,3,0,0,3,0,4,4,5,
54,4,0,3,003,1,5,0,2,3,2,1,5,6,0,1,6,4,6,2,0)

0 0 2 6 4 6 1
0 6 5 1 2 3 2
0 51 3 0 0 3
q=10 4 4 5 5 4 4
0 3 0 0 3 1 5
0 2 3 2 1 5 6
0 1 6 4 6 2 0
.. Communication Signal Design Lab ¢ 3



® . or
o Main Contribution

» HEOr % = E0| 288t A7 |2

T = 00| Otl 2= 70| A X} 7| &f2hx O

y H 205 U2 motsts MEL X Fo| A|ZA Zete
A2t
p-ary, T7| p2Q9l =& p — 14 Z O| 2Tl Zgt
Aot R E +=go| 2™ 7|4 2AEH S 7HE

=
RS +B7 HSATENO| 0| 2%

14 J||'|'|
0

=

P o
o Communication Signal Design Lab ® 4
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® A O n
CSDL _I_ EQ_I Ei *I'J—I"I'
o0
» p-ary, F7| N, £ MO H42 BHE CHEQ A4S
(polyphase sequence)
u = (u(0),u(1),...) and v = (v(0),v(1), ...)

AbT}

ZF.
O L— HA.

N-—1
Clu,v,7) 2 z U+ —v(D)
t=0

r u=v& I, C(uu,t) =Clu,1) 2 ‘25IH O|F =8 u
O Xt7|&ttgtol|eta 2t

P o
o Communication Signal Design Lab
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., X 2 o

o0
» =8 s 7t E= v # 0 mod NOJ| A]
C(s,7) =0
= &5 [f, =4 sE 2™+ (perfect
sequence)O| 2t HO|
Je[1-1:
208 £ gt AHSE
® _ o
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o
Sarwate Bound

» 28 =9 ZO|7t NI AFO|Z= kO =E TR0

» Bound (Sarwate, 1979):
C? N—-1 C?
‘4 4>1
N NK-1N

y =g o| et B2 ¢, =00|E=:

Cc =>VN

P o
o Communication Signal Design Lab ®
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o
- X
Q0
y ¥ wv /L =HS Tt
palr)OE ~ O|

uv = A<

Ja

AL
T

Al A3 0| Sarwate bound 410 5 =
max |C(u,v,7)| = VN
0<T<N
XKl A AHXISH
FNHET+EdE
» F = {51,52,53, ,SM} Ot E c’:'WO| En PR e S g



® -
2 MEe AHFEHE 1

Q0
&ef1-2:
q 7t H20F 2 £
F={q2q,.., (p—-1q} = ZHTEEH

» s =mq = OF2f et 20| Mol
s(i) = mq(i) mod p

» Ol Xl:p =5, F(q) ={q,2q,3q,4q}
ESRSEseFS fol ] 7I4p 7| p?
A ol o “47*5@_)

g = (0,0,3,1,1,0,4,0,4,2,0,3,2,2,3,0,2,4,0,4,0,1,1,3,0) —

2q = (0,0,1,2,2,0,3,0,3,4,0,1,4,4,1,0,4,3,0,3,0,2,2,1,0) | =%
3q = (0,0,4,3,3,0,2,0,2,1,0,4,1,1,4,0,1,2,0,2,0,3,3,4,0) N

4¢q = (0,0,2,4,4,0,1,0,1,3,0,2,3,3,2,0,3,1,0,1,0,4,4,2,0) —
O o

o Communication Signal Design Lab
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CSDL

II‘I*GIII ol

s = q +aks Of2jet 20| Ho

s(i) =q(i) + a(i) modp

» OAl: @ =(0,0133)2 E2

q =(0031104,042,0,3.223,0,24,04,0,1,1,3,0)
q+a=(00444,0441,2,0,0,3,3,0,1,0,2,0,3,2,0,1,2,1,3)
o o

o Communication Signal Design Lab
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R
=

N\
S
S
—
S
)
\—/
Il
S

=1
a = (0,0,0,0,0)

m

CSDL

a=(0,1234)

a = (2,0,0,3,0)

) (
MmN —o]o—A NI AN — O FH
" moalgsNon AN+ — MmO
NoOom—FloaNF A mFNOo N
oc-HANMNMH—ToFnANlwN N F O
coococojlocoocoocooloocoo oo
NN~ NN+ AN =+ N O
mnN—to T anom-Hlwo s+ n N
Yo NN oNF HlF O — N ™M
ocNF - mnoFmna—HloN F — M
coococolannaNNNlNANNNN
Nt mnmo|lvaNnmntolast = o
NMmMForAldtF N+ o
— o nald A mnoanla o m
ocnm-talotFnANH|loNn A F N
coocoolococooloococ oo
—NNFolmamt ol F O
Y NoOom-EHFNO M=+ O M
mMoaNF—HmodN <+ —Hln o <+
ot maN—Hlotxmn N -HloF o
cocoocoojloocoocoolooocoo
_J .

S S

Sy +

S H. W

ol
<
Bl
<l
&r
K
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