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Abstract

The forward link of the 3G CDMA system may become limited under the increasing of the number of users. The
conventional channelization code, Walsh code, has not enéugh sizes for much possible users, therefore, the quasi
orthogonal function(QOF), which process optimal crosscorrelation with Walsh code, is considered. In this paper, we
investigate quasi orthogonal function on Jacket matrices, which can lead lower correlations values and better
performance-in 3G CDMA system. Moreover, to simplify the detector and improve the BER performance, a novel
detection for QOF CDMA system is proposed. Finally, the simple recursive generation of the bent sequences for QOF
mask function is discussed. ‘
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Table 1. The correlations results from the quasi orthogo-
nal sequences of length-8.

Inner
Aut ' Crossfconela' Cross-correlations
comll’a‘ﬁ*ons tions | yithin Walsh
(C@scomlatnon Functions
in the same
QOF sat)

HQs | JQs | HQs | JQs HQg I
Maximum
side-lobe- 4 4 4 4 Vg V8
values
Number of The The
rr'laximum 2 2 6 6 co.rmla- co.rrela-
side-lobe- tions tions
values have have
Number of constant | constant
ZE10S ! > 21 2 magnitude| magnitude

700

2714 4548 23 20| B9 4+ Ut
Cal(D)= Eaib)fﬁ ) mod N ©)
= 4

7NN a, b A7 FE g b9 i AR P4, N
< 7Y a b8 Zo] 1T r(0<<N)E Ho
(shift) AFE Yepd o

E 1o FAA AHE Jepidon, of Ad+

AGHE A7 A7 FEo] Hadamard 3] E 25 E|

#3% UHHA FAR £90 el o 958 4
2542 27 98S B 73 9ok 1Y 384
A A% AL % QB $A0Y BB 5
49 o g Vet

3-2 Merit Factor H7} 7|&

7] 3}(synchronization) B A Ao o] &%= &

A8 & gE F8¢ 32HvE & merit factoro]
o}, o= 7] A §49) F(main lobe) oA s}
B (side lobe) A v¥]E JepH, ot} 7b
o] gAETH,
R,(0)
F,o—gg—"—
221&&)12 _ (10)

¥ 20 Zo] 89 AT FLEZHEEH 13 merit
factor JEMIRTE o] FAA A2 RE At

A7 FA A 5L merit factor7} 712 SN £¢

H 2. Zo] 89 AW 4Ed 23} merit factor
Table 2. The merit factors from the quasi orthogonal
sequences of length-8.

Merit factor F, Merit factor £,
Conventional Quasi Proposed
orthogonal on Quasi orthogonal on
Hadamard Jacket
fl 0.05 0.05
2 0.05 0.05
3 0.05 0.125
4 0.05 0.125
f5 0.05 0.125
f6 0.05 0.125
f7 0.05 0.05
13 0.05 0.05
Average 0.05 0.1




(a) Hadamard “ol|A] o] 831 QOF9| 7] 4#
(a) Auto-correlations of length 8 QOF on Hadamard

'
E: .
s LR 1 - -
)
&
i
]
-z
~&
< [ T PR -
'
- s
[ 1 z 2 B 3 7

4

(c) Hadamard Ao A Zo] 891 QOF9] A&
(¢) Cross-correlations of length-8 QOF on Hadamard

3G CDMA A29$ 918 33 F4Z ¥4

(b) A7 Al Zo] 82l QOFY A7 A3
(b) Auto-correlations of length-8 QOF on Jacket

(&) AAR Aol A o] 891 QOFY Ar3AH
(d) Cross-correlations of length-8 QOF on Jacket

8 3. QOFY ¢ 54
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10°L 16-Users

'o Length-8 Spreading Codes
2.Path Fading
1 0'6 1 L 1 1 Il 1 1
o 5 10 15 20 25 30 35 40
Eb/No(dB)

J8 8. AWGN 3 vz sojg el A
A QOF ¢ CDMA A 2de] A:

Fig. 8. The performance of the Jacket QOF sequences
CDMA system over AWGN and multi-path
fading channels.

(54 1) QOF vhA3 45 bent 5 0]ojof B,

{ 3) QOF w2z F+7F {1 -1 -1 —1
ji =R FoIA A%, ol F M bent +E
S 2@, suE (1 -1 -1 —1), g2 e
—jx{1 =1 —1 —1}o]th

webd, QOF Fhid §48 TA e
bent £+E & e A% FYSTh Bent

3G CDMA N2Hg 93 33 37 &

# 02 Hadamard ¥ ¥ 53 22 Hz Moz F
B Aot WE ayoll th o] N Hadamard
82 Dyole} 31 ohg3t 2ol & ¢ gl

DN= [H]NaN (33)

o7)1M, N=2%, (1,2, .}, [Hly> NxN Hada-
mard Zoln, &3 7 NE T EAG

q_[4]»[5]'
(H) v=[H] o @ H], , N> 4 (34)

o714, @+ Kronecker ¥& YUeRN®, [H],=
11
[1 —1] oI
(H 9] 2) Hadamard W&o X HF factor 1 2
£ 7% uwnimodular $€& Bent $EE 7|8
(4|2 So} HPF(Hadamard Peak Factor) 1 Zt=t}.)
(B9 3) apd HPFE o3 7ol Hejdnh
HPF(ay) =3 max{Dy * D} (35)

A (35)el M - = Hadamard &, Dy Dyl &
#l(conjugate) & YER™, Dy o3 2tk

Dy=[Hylay (36)

o] @ n°| unimodularo|H 1< HPF(a y<NY&
Uehd o} Unimodulars ave] 2t 949 377} 190
AL gmagh

(] 4 o)A £48 4=011-1 D& 17
&9, HPF= te-3 Zo] 3+ 4 gtk

Step 1:

1 1 1 1 1

_ 11 -1 1 -1 1

Dy=[Hlay=17 7 —1“—1]

1 -1 -1 1 1

=[2-2 2 2]

Step 2:

Dy Di=[4 44 4]
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Step 3:
HPF(a4)=% max{D, - Dj}=1
e, o)A 8 4=(1 1 —1 1)< bent Y
ol
(54 2) avol bent T 0|9, AJe] Ao|(shift)

€ 2 7€ av 94 bent SOt

(54 3) 2,°] bent =Eo]H, oA
complementary) - ay A} bent $~golth

F 30 Zo] 49 bent ¥ Y2EE JeERUTh
Construction : bent £ W3 & 4= o}
=3 7o) 7haEA #2484+
Dy=[H]n(a;Qby,) _
= ([H1, R H) ) a, Rby)
=([H]4a4)®[fHN/4 ¢ bN/4) (37)

mepy e 42 9g 4 gow,
max (1D J) = max ([ H] 4@ 4) x max ({[H] x50 au)) (38)

oIt a,9 HPFS} by, ok BAE HPFO] Foloh.

o 5 byy=a, N=16 181 apé bent 4=
golgt atd th9 AAE d=
Dy=[H] 5(a,Qb,)
=([Hl4a )QX[H] 16 =([H] ,a)®D,) (39)

whEbA,
max (1D ¢} = max ([ H] 4/) X max (1D )
=2x2=4 (40)
A4,
HPF(a,Qa,) = (4 x4)/16 =1
= HPF(Dys) (41)

ANAHOZ, byt a7t AAH HPFE 2 29,
59 2, QbyyE HA HPFE Z=th T bent
Fg-L Z 7ol Az} bent £+E A W3t Kronecker
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B2 (binary -

H 3. Zo] 49 bent ¢
Table 3. Length-4 bent sequences.

a:+++ - A --- +
Shift 1 ++ -+ — -+ -
Shift 2 + - ++ -+ - -
Shift 3 -+ ++ + -=-
. Aol 4 bent THEEE F& Zo| 16 bent
2
TE

Table 4. Length-16 bent sequences from length-4
bent sequences.

Construction
| s e o
e o e e s R 2
{HH =) @(—+H} | —HH =t =t - - = 2| 2Xx2=4 | 1
(-} @(--H| — - —tmmre - | 2| 2254 |
(HH=) @t == [ +=— = ——+—— =+ | 2 | 2x2=4 1

A3} o) % B BHLS olgse) AT & dr.

HHE 7|We] 93] T3 Zo) 169 BE bent £Y-L
R 40 VR ATk A, QOF vlAd @4k ohd
3 728 FY 9g & 9k

My={bpp, (=) Xbyp} 42)

A7, b,& 7ol No| bent $9-& vFebdh

D% A<t } ]
43 }\},,]. EX o ol .
QOF St ac}—r-/] AdE A8 7179 L bent
FYZRE 7] bent $Y 29 7438 34 9y
E3tRoH, 152000 EFET ¢4
vt g AE S A7) A 9
A8t Tk QOF g9 %H S %3
2dAA AR $2 AY 9 459 g
FEL A7) 98 A7 QOF 49 ALe 4

g 4 gk

e
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