2020

WAVE Al &g 4 PER A5 &3S 9% 714€9 MMSE A3 4 7|9
SR TR

F, ot a g st A

ok

o 5}

s*rlaco@gmail.com, **smlim@ut.ac.kr

Advanced MMSE Channel Estimation Scheme
for Improving Packet Error Rate in WAVE Systems

Dae Hee Kim*, Young Ho Jang, Sungmook Lims**

Korea National University of Transportation

o Ok
a5
7]% time truncation 7]¥F MMSE (Minimum Mean Square Error) 4 74 7|8 A d o] F&A S 1S 7o FAH 7] Ak AHEsH
o7 2 SNR (Signal to Noise Ratio) 380l E #aol o8] Ad +4 A& L7} vrolA PE

R (Packet Error Rate) A5°] d3lse TARS
4ol M= time truncation 7% A4 & 34 A
—5
=4

7K1 Qi B i—%oﬂ T %2 SNRAIME =& PER A%5S 245H7] 93¢ SNRo| &t A
59 A3} Aok 719 9] PER A% 7] time truncation

ofgste] Aol TEA FEE =¥ F o]F MMSE 488k 7IH& AIgkait.
7]8 MMSE 713 i) w2 SNRAIA Hd) 5dB 45 #Fd< & 5 3t

o
T
|

. A& SNRol| whg} Ade] FE4 PLE el 4
A% 7+ B4 AL 98 BEE 802.11pe] B0 BsojgAw 2 1% PER (Packet Error Rate) 45& 3¢ A2 + Ut
o] o5 o QI Azl wheh A Wstehe XH”O] A= g

Al

A= TBEE 2.11p 24 AHshe 49 71208 dagsges 5 1 3E
9 WskE AR5 A3 5 ) AR A5 S AT S Yk w141 A2d R
A 2 el v AEE e A Bl DRSS 2 596H gl 10MH: EES AgEe ZeE (Short

a4
A4 A 7F BAS 98 Al 24 7|Wo] 7Hek s} shuka] A Training Symbol, Long Training Symbol), Signal Field, 12| i Data
ARt e, o weto] ANHUT. 2 F S SNR (Signal to Noise  guppoisw 4151 [EEE 80211 Frame 2] 3% 71702 233
Ratio) 3704 2 A5 Hel T35 & Ad 415 IDFT (Inverse t}. o] Short Training Symbol& #|9)3+ BE F2o] A A= A7k

Discrete Fourier Transform)3te] 22 tab o] o] Th& tabs A|A3}e] 100ns2 A3 PreambleS #|9)8F L1252 647]9] Hutdal Zof -

= TR0
DET (Discrete Fourier Transform)& 219k time truncation 71¥°] sy gy -o7uia), DC 223 279A 5 E 1A% A9 @ 5270e] 3
AR, S SNR 834 7 2 A58 Wl AL A wsste) dataZ Q014 wafe, 210, TiA, A, 20WAE A%

548 Ade gt Y (Covariance Matrix) 2 Aatste] A 4 & g5 muegz Aojd wu.
2+E ¢l MMSE (Minimum Mean Square Error) 7]9H¢] A|A =}
12 -2 Time-Truncation 7]%¥ MMSE 7|

agla 7 ole VRS @3“?} time truncation 7]¥F MMSE 7% gt o

AAEATHE] B 7S AGe time truncation 7] MMSE 7] = ]i Time-Truncation 7]¥F MMSE 7|42 [.S7|¥oz 4% A4
& SNR 2409E DU MVSE 7198e] & 45g noag e D-E IDFTS 98] Time Trncaion /148 48 A4 428
SNR 871 4= time truncation 7] A8 @S5 A G 4wt 7}@} 7|FENEZ AAS] 1S 7|HoZ =A% Ad AR N As s
Mg oleld BAUE MMSE A8 Al ed Ad Buy gge  Coo s 3% 7”_ EuEe Az 93 0 T 9
LS east Square) A9 374 W4 7 271 A9 34k olgap] o 1O IR M TENE & AR 4T A8 HPE ALY
Al A 5 AE e el sl GAHEE UE 7, 998 Ga8s Avt oIF 1S 9oz 4w
Wehd, B o AE 72 time truncation 7]4H] MMSE 7614 Ad AR 7P 71EAlE 3F Bk 8 dgEe A gE 3
#< 3te] MMSE #¥8 78 & MMSE 23 714 7|34 88 #3

LS Ad 43k oA time truncation ©]3 Yulo]E® Ad FAHE o
g3ate] Ad TR FE & P AS A Akt AL 7
dlMe daH ez dd 74l A5 SNRE £48 § AA gk vlas}
o] QIAIFET W2 SNReA = A EA Algtehs Ad 324t d8E o
43te] MMSEE 48311, =& SNRIAE 7|9 time truncation 7]
g MMSEE #&-3to] A& F43th

e A A FEAZ ARke

9] W4 High SNR 74914 $-78 A5S HolAxt MMSE 7% 2}
o] Low SNR $HgoM= ghe] 9oz <lef LS 7oz 43
Ad ARk getetA] @719 Ade] SAY 545 olddtolx s &
ste Bt 2dAM det 22 e 24 7Y &8s AdEth

1120



2020

-3 Agtets A 54 7|9

WA Fas FolA LS VW8S olgdl A FA4gk Hodki) (ke
OFDM (Orthogonal Frequency Division Multiplexing) 9] #-1k<:3}9] <l
g zofu], iz OFDM Hlofe] H&e] <lezoltt)E Axtditt. ol LS
7o 49 AIS b} o] 52X L DFT Matrix( W)E o] &3}
of IDFTE Q43 Aol hye& ) DFTE A e,

W= [ exp(—j*2r*(n—1)*(1—1)/52)- Q1 <n<521<1< L) (1)

HLé(k’i) - Demapping( Y(l:gg}z;[pmmesd(k,i* 1)) @
b1 Lyi) = W H,(1:52,i) 3)

P,(1:52,i) = W¥h (1 Li) ()

Y(k,t) & 395 Zoll A kA Buka e zolm ¢l OFDM b

= T
oE] Aot} glm L=72 4A}

o] % SNRS Al A 2t OFDM elo]E AE-9] null Huku}ol A
}98 78 F P 7o e ge 3(0H)E Ak 3
SNR(dB)& 15dBE 7|02 %27] 24 A4 ARE olgg} 7o) A
st

—27

31
o= 3 [Nk + D | ki) P+ Y00 6
k=27

Pi(l :52,4) - np < 107 15/10

H (1:52,1) ={ —~
r( ) HLS(1:52,i)~~~else

A AA(R,)S A,

Ry, = H,(1:52,i)*(P;(1:52,i))" 0
R,,= P;(1:52,i)*(P;(1:52,i))" ®)
223 null FEelA A 2 sH7E 249 AP S st
o2 7HE /1EAE AL Aol Yt 2eln 78 PE qa
Aol e St AY R, E Y #alol MMSE matrix?)
VI/;?‘LWZSC% :’l}\g i:‘l'l:]-«

Winmse :th*((Rpp+a2*I)_l) )

(o714 I= 52 x 52 @9 gdo|t})

H‘roposed(l:52’i)= w, *P~(13527i

D mmse
g w

~—
—
—
<
=

7
s S TP 71EAE BE @Y Hete] FAse AL

= C1EL O~
fg)r(y)rzseda "l%]- e gJ]\E]'

m. Az}

m-1 43 34

A thy ol Tk 22 oA Pk
E 1. AEdelAl gejvg

Parameters Value
Pass band Frequency 5.9GHz
bandwidth 10MHz
Sample period 100%s
SNR(dB scale) 0:5:30(dB)

Modulation/Coded rate QPSK / 1/2
Speed 126km/h
frame numbers 10,000

Cohda wireless channel

h 1 ir t
Channet environmen mode 3(crossing NLOS)
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