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Two-dimensional DCT-based channel estimation for OFDMA systems
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Abstract: In orthogonal frequency division multiple access (OFDMA) systems, multiple access is achieved
by assigning some time-frequency resource blocks to individual users. In this case, the conventional
discrete Fourier transform (DFT)-based channel estimator suffers from an irreducible error floor. On the
other hand, the DFT-based filtering and/or interpolation in time-domain also have performance degradation
for systems with high Doppler frequency. In order to solve these two problems, a two dimensional discrete
cosine transform (2-D DCT)-based channel estimator for OFDMA systems is proposed. Simulation results
show that the performance of the proposed estimator can well approach the 2-D linear minimum mean
square error ( LMMSE) channel estimation with low implementation complexity. Furthermore, the
proposed estimator can provide high accuracy channel estimation even in the low signal-to-noise ratio
region, which contributes to the implementation of green communications.

Key words: OFDMA; channel estimation; DCT

0 2= R E , B HA P2 EIE e 00 2 TS0t e i 1%
= 5T 52 REHARLES 5 TSR E I 24k
B 4y 20k A (OFDMA) /& OFDM AR AR, ARk IMT-Advanced B sl 15 R 4 4

r#5 B #5:2009-05-30; /& B BHA  2009-07-17

E£WmAB . HK A R4 (60572072,60496311)  E ZRHE T K £ 1 (20097X03003-005 . 2008ZX03003-005) » H1 [ 15 £ AR B 57 & ' (863)
T3 (2006 AA01Z264) , FEI ZE H sl BBl AT 92 & (973) 3141 (2007CB310603) FIA E I i1 s 543 (20060286016) B 1.

TEE BN 7MW, B, 1978 4-A: A, BF9E 1) BB RGP REEM TS B GV AR. E-mail: bjlang@seu. edu. cn

BIRES . P A, /2072, E-mail: xqgao@seu. edu. cn



%104

AT =4 DCT % OFDMA % %z &3t 7 % 1115

P 35 hy AR Y A A A B R S #ED YL H AT
OFDMA B # 3GPP LTE #il IEEE 802. 16e 2557
FRUERF e FATRE I 20k AMEH T 2.

GG ARG, TAEEMRGSR LA TR
FEMOHIUXT A5 TE A T 00 Y 1 R0 A B P4 T B s i
BR. AT RERSERR S I b A R ARG I BT A 5
S8, L PRAIEAS RAHE R A T G S W
AR T ARD T, AR AR . 75 & 26 0t 13 24
A7 B () B AR L 2 Ao 1 S R R R R R
WAL A A S AR 5 R i Ak 2 B (A
I DRI AR A SR AT £ 0 B AR T A B
FHBR BT A B A 17 T A 2 e PG o 4%
PEfe /N4 7 1% 2% (LMMSE) , iZ W R (5 0045 18
fl a8 e A g AR (R R A R S B
OHEE RN gt F B HIoH R MR s
B R R SE PR R G A A AN BB AT BRI (4 7 . 7
RGBT OFDM A48, A T BRI A T
SCEUE B A B T — 25T LMMSE A2
PRV, Hop 6T T4 DFT B9 OFDM {54k 11
RS TEAG T BEFN 5230 A2 2 i 2 ) BS54 1Y)
S,

£ OFDMA Z4eH B4~ FH Pl by T
B IR B LA SE R R TE B 2 kA . i TR P AL
o R T30 L S RHME S 5T DET W5 E A 3
W2 7= ME AT BR 0 S RN . 55— ThT , 24 i e
REE BT, 3EF DET (14 B 3546 1 5 & e 7oKe 1 1 1
EASTHEREAEAL. o T o LR [l A SCHR T T
—Fh T 48 DCT 9 OFDMA £ 4t {5 i £ i
=R

1 ZREZG1EE
1.1 FEES IS
TETCLE AR R G, (5 18 A0 A ek o o g 17 7]
LR .
Rt = D a8 — 1) (D

=
Hob o, (OF 7 43 IF RS | A7 B A AR 52 3 25
FFEARIAE ; L RN (5 E 1 2550 TEm 28 2 7% (5 1E
W RIEFE A 2 B OFDM 75 R 2R HE RS
18, SR T RS BRI WK A, £ 1 2 B I 1) 722 £ 114
AR B SR DGR G . Jakes BEAY, 25 1 AR AU AH G
PR R
ri(A) = E{la,(t + ADa) (1)) = G?JO(ZTI_][DAt)
(2

Forp, Jo Co) FoRER—RE B WIEIR R B £ 2o A

1B iR R BN ;01 NS L ARSI TR, B
I—1

?%EZG? = 1.

=0
AR 58 (1) (230 7 B 220 ¢ 6 350 31 T
IRA
oo -1
H(t?f) - Jim\h(tyl')eijzﬂfrdf = Z a (t)e*jzfrfr/

=0

3
é’\ l‘:HT/’ 9f:kAf9 muﬁ(g)ﬂi%ﬁ%‘%%ﬁ :

-1
HGtu k) = HiT j kAf) = D ay (T e 245
=0

(4

Hrp, T, fil Af 53513 R OFDM 455 19 K & Fl 4%

IR, H (ny k) 85 n D OFDM #5755 £ 4

TR P A I £ T 7 L AR SCHR (5], H (s k) Y

FHE BRI R h

s ) = E{Hm+m b+ DH" (0, b)) =

r,(m)rp (D) (5)

/ﬁ\:qﬂ,r/(m) - ]()(Zﬂ'mfr)Tf) %%ﬁﬁﬂiﬂi*ﬁéérzléﬁ(,

-1
rr(D) = D) te PN FE RN K R A (5)

a7 T A5 18 AH O R B A3 T s .
1.2 {558

BT 25 T RS P A O — 4 AR S5 F R
B IR, AR S B SR 454 A
SCHT R IR AT EOR R RS M
OFDMA Z%:. WK 1 i, A5 78 i 3l A5k
- HILL D, 1D, SERIBGAE A A BE A BIR R Ly
I Le. 2 X (0, k) TR n, I OFDM 55 756
ky DT P ) FIAF 5 OR R — ek, ik

E

je

frequency

ololel [eleo] o] |

p L
xS

00(010/0]0 0008 010
0]0/0/0/0/00/0/010/0]9;
QO
Q0
00
00
0]0/0/0/0.0:0/0/0/0/0]0;
COO0O00000000
olole] [eleie] leleel
000000000000
OO0OCO0000C00O0
elolel ool ool

—>
hime

B1 ZHSHEHREE
Fig. 1 Example of time-frequency grid in OFDM
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