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ABSTRACT

We propose a new type of OFDM-CDMA scheme which allows large inter-user timing offset using zero
correlation zone(ZCZ) code in conjunction with block spreading technique. Moreover to maximize spectral
efficiency, the proposed OFDMA does not have guard time(GT). This is opposite to the trends in the
conventional schemes where GT are supposed to be larger to allow larger inter-user timing offset. It is
remarkable that the proposed GT-free OFDM-CDMA scheme completely cancels inter-user interference in the
multipath fading simply by despreading process. This inter-user interference-free feature still remains even there
exist inter-user timing offsets as large as multiple OFDM symbols. Although the self-user interference exists due
to no GT, it can be effectively suppressed by simple successive interference cancellation(SIC) from the first
symbol in spread block as it is free from inter symbol interference(ISI).

R =2 20159 AWHASH O AdeR gl Zlzdgaky] AgS el SaEl 71%1(215C000276)

# B e Sy 2 g Ade] BR21 Fela AR (CT7 N 2vkEr]7] el Al os Aldd a7 (deld
215C000096)

First Author : Yeungnam University Dept. of Information Communications Engineering, nadj2964 @ynu.ac.kr, S33]<]
Corresponding Author : Yeungnam University Dept. of Information Communications Engineering, gonew @ynu.ac.kr, $413]<]

> o vl

FrHE D KICS2015-09-312, Received September 16, 2015; Revised December 3, 2015 Accepted December 21, 2015

o e

23

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-01 Vol.41 No.01

I.M E

dubd o Aleke)=m Aladlol A ofe] whdEo]
FABIER 7Sl 2 ks
b 3§71 227} bAggi) o]
-,,u_* S J].qu}.o:] /\171-51. A-L_- ‘1‘% HE]—
A7t EEPEW ol|gh A a Alxgle] 54
ol FEaE AT Ad 4 7 BEAS 7]
A7t A s Qe g, 715 <
el A a Alzdled e wdd IS E3l
ARARE E713F 2 YAl S easte] 2 ARt
o AF2 S FHzshsla ga. 7189 e
3 Axg FIHeR gelEl AES Addsie] @
WAL FAsp] witel FAxRle] s 2T
G gleh webd TaAe] g s sla
£ AT 571 A7k EAlske BN E Heel
el Fo] g, o 1EAel €A FA
oRE ASAZ S Ass B 5 e A
A4l Aol Fasich
ALY AEATE S1eak® /17 T wAlE
sl Sl zejIdE o8’ ARF A
OFDMA (Orthogonal Frequency Division Multiple
Access) 71HEe] Ak P> st o] HE
< 3 OFDM(Orthogonal Frequency Division
Multiplexing) A& ZHolHrle FH& F7] 231317 o
A]%F MAI(Multiple Access Interference)& A &
olek FHaEd [7]el4= OFDMA  AlZ~lelA]
OFDM Al&l| 07218 Aksiste] ARt 45417k
700l 71T A2 ARKSIIAT, o1 41s] A}
L27F AH<EA17F £7192217F 9lom BER(BIt Error
Rate) A5 A3z} DA, Fatdd (571604 A
kg WAl mlsl ARSARE F7]eak 3-8H9E v
5 2dsbr] flal, 2 = ARkl Adsed T 8, 9)ell
4]+ ZCZ(Zero Correlation Zone) H-&7]4F A7k &
4} OFDM-CDMA HHA]o] lok=|glont oj413] 57]
2x}1e] 581 ¢)7} & OFDM A& W2 #l3k=e] g
s,

G A §Al SAelx= vES T S5 SiE
gla) o] Adshe]a UAlshE Avolf* i Alo)
2FstE 3l o o] A|edAzte] Eols Aew
el pblct AL, *F&XPJ 71 AFRE Qg ZHlS
AAE7] 8l HagikE oAds] stk 1% 4G
Argkel gl ARgslk= SC-FDMA (Single carrier
Frequency Division Multiple Access) B 22 A}
AR ASAIRY ST Aol RIAHE Al o] Sk

24

3] A A Aol A= 7+ Awvic)
d AZE 715e0] v ER o] FA
e 2yl Az Al o ARAL S lek o
2hA] ol2lgl 43 A A 2Ele] S letsled, AFSE
B3 AEE 2 Ak v o] Agshe et
o <t el Wl ek A
7t F710ah ST ol we AR A%
Aol digh 77} Ao sl
B =rolMs (814 Aokl zcz ¥EE EE
St 71yt Agele] AR AEALE F718)
o U Aol ¥k Ao Fole A
OFDM-CDMA (Orthogonal
Multiplexing-Code Division Multiple Access)”|%-S-
Aokt 53], Alkele 7S Hegiks Alsist
Al 93aL, ZCZ H3el BAS o83
SIC(Successive Interference Cancellation)Z}Fd-S &
3 v 2ol oJ3h S B om oAste] of
O:]_%f—_ E_g«] __\;H as- 4 0}\1:} B lz—,—,] /\]b‘-] 7
ke vlatshs 2 71 e SAE s BlaLE S1El
B o 2 7}74151 AAsto] asisich
A Aspellx] 7]Ee] A S AR F7] AP}
57Vt wet AR A Z% shs LoTARk Al]t
ke 712 Bagrte] glol 71 WAl Bls] o
53] W2 STl S8e T v Rl
23t 7= 739lgk BAE Balch

Frequency  Division

o

(o}

it

OH

. AIAE 29

N
H
8
Ju
foi
Rl
N
T

e
,
Hd
=
S
)
=
rr
N N
ik
fo
»
Rl
—r
1-011
o
lud
i
o 1

2
)
O
=
[ o

rlrjgo%i%
1z o
oo T e T
B
A
= ok ju N

>

53

flo

1o

)

2

rO

>

()

M

>

53

o

J1z

=2

tlo
r

o

22

3

)

> Bl
—r

o

R
2 g
fin)
o
An)

)
R
sl
O
=
Q
)
M
>
it
rn‘.
o,
e
]
do

oA Al %& ZCZ &5 AHEE, BETAR AR

59
&2
e o«
O
S
<
a
)
<
>
N
T
o
2
)
Ko
N
Y
oL

www.dbpia.co.kr



i ZCZ FE9t 5 FAE o83 AH8AF 5713 43 OFDM-CDMA

™
N chip N chip N chip
= pm | @ © g | e | e @ p =@ | B ) pe)
DL‘ DL‘ | - E.V—I.DL‘ &) Dl. € Dl. - E.V—i.Dl. - o D.\I—l. € D.\I—l. C.V—I.D.\I—l.
N ‘/"/
® | e pm epe | wpe | mpm @) @ @) ) | o) pel ) pe)
D, ‘CD b, | o D)Ifl €y Dl‘ Cy Dl ‘ Cy DMfl E.\'leD c.\'lel‘ c.\'le.\Ifl
M chip M chip M chip

== T u

T8 1A% B A B8 S Ao B g $4E WAk

Fig. 1. The process of changing the spread chip sequence to block spreading scheme from time spreading scheme
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