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Abstract: A novel transform-domain based time-varying channel estimation method is proposed for the long term evolu-
tion (LTE) uplink single carrier-frequency division multiple access (SC-FDMA) systems with multi-user. In the transform
domain, the channel parameters of the two block pilots were firstly estimated, then the decision-directed (DD) based
non-linear interpolation method was employed to estimate the channel parameters of the data symbols. To convenient
equalization in the frequency domain, the transform expression of the transform-domain channel and frequency-domain
channel was derived, by which the channel estimation in the frequency domain could be directly obtained. Simulation re-
sults show that the performance of the proposed method is much better than those of the available methods, and the pro-
posed method has a low computational complexity.
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N, -1 {9 N, £ IDFT 258, m?) %~f¢wﬁ@fﬁmﬁa@
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h o =FnH (22)

m

)
—
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T
ik, hmw=[h(m“),oxm,h(m“),zv,,—1)} L H ) R

S A GBS R, H o =[H Y, 0),,
H M N, —1]7, HIEHLIE LS. MMSE 274l
HE. FS,) RGN, HaTUFRHN
%0 (0.0) 5% (N, =1,0)
F:W = : : (23)
S0 (0N, =1) -+ S0y (N =LN, =1)

n
E I () =S, k)a" (M, myexpl2mn'k, /N, ] »
S k) 55 a(m®,nty 4 BRI e 2% 1 5450
%5, Hk,=0,---.N,~1, n'=0,---,N,—1. ik, HINT
TS AR W P R E S HU R

h oy =FH g (24)
O I R TR AES ) LI

(A, 0y, BmM N, -7 .
Misk B ZUEMTig—Sig(EEs it

R R 5 TR0 L R, 45 m A SC-FDMA 7F
5 RUEAEE 5 F m  TE A n] LAR TR

R,=H,Fa, (25)

R, =Fy, (26)

Hrp, H,, RAEECH N, X N, FISB{ETERRE, F 2 N, x N, 4
) DFT ZB#HFE. a, ZRIERVE m Mi5HE, a,=
[a(m,0),---,a(m,N, =1)]" o w,, AT R 5
= (14), TEAEIEEE 5T T, v, LS

Y =ty @7)
TP 20(25)~30(27) T A £
H,, = Fh,F" (28)

Horp, FHOE FROSRPIEEE . RN AR S IE T, H, AN
X AHRE, BTN ARG TE S AR AR S 2 1 ICT s, 3L
SHAICEARRE . FERYE 3.1 Wb M el g, 48 sk
FIE IS, SRR PRSI R G n] LS AR5 TE S
B A5 & ICT CanEl 1 P, Bk, FkE H, A%

vk X e R
H,, = diag(Fh,,F"= FP o i, 29)

Ap, FP =diag(FFY), o b fifiEs.
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