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Abstract — In this paper, new families of binary
sequences S and U with 3 or 5-valued out-of-phase
crosscorrelation property of period 2" — 1 are intro-
duced.

I. INTRODUCTION

Boztas and Kumar discovered a family of sequences, so-
called Goldlike sequences[2] with optimal crosscorrelation
property. In [4], Udaya introduced a family of binary se-
quences with five-valued crosscorrelation property. It corre-
sponds to the case in which n is even of the Goldlike seqe-
unces.

Modifying the theorem partially contributed by Gold,
Kasamifl] and Welch[3], we can construct the new family S
of binary sequences with the same correlation property. Also
a new family U of binary sequences associated with the se-
quences by Udaya is introduced. Special cases of the two
newly constructed sequences can become Goldlike sequences
and sequences by Udaya, respectively. The new family S
and U have three and five-valued out-of-phase crosscorrela-
tion property, respectively.

Let C be a family of M binary sequences of period N
given as ¢ = {co(t),ci(t), -+ ,em-1(t)}. The crosscor-
relation function of sequences in C is given as R;;(7) =
SNSHDE DGO for 0< 4, j <M —1,0<7< N -1

Let Fon be the finite field with 2" elements. Trace func-
tion from Fy» to Fom is denoted by tr,(-). Note that
an m-sequence of period 2" — 1 can be given as tr'(at),
where « is a primitive element of Fyn. Trace transform
of a function s(z) defined on F» and its inverse transform
are given by S(\) = ¥ . (—1)s@FTEN) - 1)sle) =
3 Lneryn SO - (1) N,

The binary m-sequences with three-valued crosscorrelation

functions are given in the following theorem, which is in part
due to Gold, Kasami and Welch.

Theorem 1 [Gold, Kasami[l] and Welch[3]}: Let e =
ged(n, k) and n/e be odd. Let d = 2¥ +1 or d = 22 — 2% 4 1.
Then the crosscorrelation of m-sequence tr7 (o) and its dec-
imated sequence tr7(a?) by d takes on the following three
values:

—1420nte)/2 [ gnmemt 4 9(n=e=/2 fimes

-1 , 2" ~2™7° _ 1 times
—1-2nte)/2 gn—e=l _ 9(n=e=2/2 {imes.

For the case of e = 1, the m-sequence and its decimated
sequence in Theorem 1 make the preferred pair. Using the
above property, a family of sequence with 3-valued out-of-
phase crosscorrelation property can be constructed.

II. NEw FAMILY OF BINARY SEQUENCES WITH Low
CORRELATION PROPERTY
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The new binary sequence families with three or five-valued
out-of-phase crosscorrelation property are given in the follow-
ing theorems.

Theorem 2 : Let ¢ = gcd(n,k) and 2 = m be
an odd integer. A family of binary sequences of pe-
riod 2" — 1 with family size 2" + 1 is defined as S =
{si(t)| 0<i<2™, 0<t<2" -2}, where s;(t) is given as

m—1
X Pl e

tri (@) +3° (a7 TVY for 0 << 2™ — 2

=
sit) = ¢ =gt o

3 (a7 ANy, fori=2"-1

j=1

tri(at), for 1 =2".

The distribution of correlation values of the new family S is
given as

2" —1, 2™ + 1 times

-1, (27 —2n~e 1) - (22 - 2)

14 2(7L+e)/27 (2(11.—5—1) 4 2(11—5—2)/2) . (22n _ 2)
—1— 2(n+e)/27 (2(n—e—l) - 2(n—e—2)/2) . (221; —2).

Theorem 3 : Let ¢ = ged(n,k) and 2 = m be
an even integer. A family of binary sequences of pe-
riod 2" — 1 with family size 2" + 1 is defined as U =
{ui(t) | 0<i< 2™, 0<t<2" -2}, where u;(t) is given as

R (1) =

m_q )
by () 4 8 (al DY
j=1

+ir? (27 +1Y), for 0<i< 2™ —2

ui(t) = z .
> tr’f(a(ze']+1)t) +ir? (a(ﬂ_‘H)t),for =2 —1
j=1
tri(af), for ¢ = 2",

The binary sequence family ¢/ has the correlation distribution
as follows:

2" —1, 2™ 4+ 1 times

_1’ 22n—e . (2n _ 2n—2€) + (2271 . 2)
14 2(n+23)/2’22n—e . (2n—25—1 + 2(n—23~2)/2)

Rig(t) =3 _|_ gnt2e)/2 g2n-e (gn=2e-1 _ gn-2e-2)/2

14 2n/2’ (22n _ 22n—e _ 2)(2n—1 + 2(71/2)—1)
-1- 277./2, (22n _92n—e _ 2)(217,—1 _ 2(n/2)‘1).
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