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FAstd Ao o3t A5 dFE BAstE 7Eo] aslth B =RdXMe A= 3 (sinc function) & o]
g3l Yy #Holy g 33 ske] - PSAM (pilot symbol assisted modulation)®2lo] F4d 4= gle A=
& Hold FAEAE ARIBAT. 7188] 71-9-A1F haky w2 92 A& (pilot symbol) &4YF717} vho
712E MEH&(Nyquist sampling rate)o] 2HJ&F= Yo F43] Asse g don, 9 IH
(Wiener filter)& o] &3 MA4]& Lfo]7]| 2B AEY So] ZHAL 459 A7t e Aol Uk 22t 9
U g AHS WAlE FHA o WHASFE 737 HEA Ald 0|59 AR, EEE Fa49 AE
FE8(SNR) & dolot 8t9 ol 9 HEWA& A8Ad H8317] g A v gojt}, B =24 A
QHet 22 9y FEjuba B Aol HAME S 2T QoW Ald o)59 AT\ AaEEE, vE8 Foiee)

SNRE golol & B a7} gle= Aol 7] W&ol A&7l 28317 g3 w2 o)),
Abstract

When we apply the spectrally efficient quadrature amplitude modulation(QAM) to mobile
communications, it is necessary to estimate and compensate the channel characteristics, In this paper,
a new type fading estimation method for PSAM using sinc function is presented. Gaussian interp-
olation method has a drawback that the performance degrades rapidly if pilot symbol period increases
even though pilot symbol period is less than Nyquist sampling rate, The Wiener filter method does not
degrade until pilot symbol period is equal to the Nyquist sampling rate. It is difficult for Wiener filter
method to be applied to real system because autocorrelation function of channel gain, Doppler fre-
quency and SNR(signal to noise ratio) must be known to optimize the filter coefficients. But proposed
method has a similar performance to the Wiener filter method, and does not need to know the
autocorrelation function of channel gain, the doppler frequency and SNR. Therefore the proposed
method can be applied to real system easily.

A 2521474 (Radio Signal Processing Section, ETRI)

» At 8k (Dept. of School of Electrical and Mechanical Eng., Yonsei Univ. )
== 32 3}8}7]14 9 (Div. of Electronics and Information Technology, KIST)

= W 30 961219-067

- AR YR) 1 19979 39 249

126



I.M &

A SAolE Ao F2 AMEH e WE
Z 7]4¢2 QPSK(quadrature phase shift key-
ing), GMSK (gaussian minimum shifting key-
ing), = /4-DQPSK (n /4-shift differential quad-
rature phase shift keying) 7} F&& o|F 1 U=
o Zu4 o] 8 8L Foln Yo dHE ¥
& golg A4&E s Fegste Au|2E F83
7] e ~HEH ogd ol ¥ QAM
(quadrature amplitude modulation) 2 22 4]
& olgsol AahH e B glo] A% =8 ¥
A 4 gk, aHu bgAE §AelEEAld M v
U doldande A5 e faa A& Hsiay
7] B2 QAMES A1&3817] M E ofF A s
A sold g B eyt ok ol EAYE
#23t7) 9184 pilot toned AME3E TCT
(tone calibration technique)®, DTCT(dual
tone calibration technique)®, TTIB(trans-
parent tone in band technique)™ o] A<= A
syl o|FoA TTIB7} 7Hd tiEAQ B4elrt.
aehy TTIB: B8 AlExg)r) asiy $4
HAYZZ7) o &HQ Fao) F§stA & AT
o) W3 A2 (peak to average power ratio) &
Z7H 91 d-ol AUt

olo] T3k tjeke A PSAM (pilot symbol as-
sisted modulation)®2]lo] Aetx Atk o] w4
M= v)E] Ae stdE 42 (pilot symbol) & o
3 7ok AEste] FaldelA Held =
(fading distortion) & 24 & & J=F 39 t&
Aeel oy e IR AE2 ZHT vl
B]2 o]43le A% o] ¥ TTIBS= &
g 238 AsAelst 9e gln H5d HadYy
H)E Z7IA7)A] & Aol At

B2 eRdAE gy Heold AdEA A
PSAMHHlo] A48 £ Qe A2 Fold 4
urale A ohslth, PSAMA oA ddE A&

PSAMWAjoll 2 88 4 Je M2 Hleld 3434

2 g doly JFE MEHY e 4TS 32
Z 9y AY SdE AEe AEEL YolFlx
E QEZY ol oshd Hu =& Fa9 2
w2 3 "Hos, PSAM2 o)A ALS-3 7|&9)
7He-A1QE Uaby uhAee s E A8 ARIFII7E
L}o] 7| AE A Z8 & (Nyquist sampling rate)ol]
ZHAFE o] FA AstHe Talol e
olg g3yl e FYE A8 HAFE U
ol7|2E MEZERY FHI) AXE FUR HE
o] 441717} golok ), 2 AYFIH &
o ARE ZHuA F& HFAE HEY HFE
o] &5t Hug A 2Ee FRAFE] Aste
o},

21\ "E)(Wiener filter) Z o]-8-gh w4
AL A B HEFo| Yo7 2E WEFYE
T A% At gy A3e] slerz vt
Wabd Aol vlsiA dFE A2 AYFIIE
A g F Ao 2y Ay EE AR WA
FAGANA g ol 59 A AETd 288 F
g4 2 SNR#} & AdAEE ¢ drkes 718
oA Frd A U E ol &3te WHol2R
@A A g3)7) 0l 21 G B ont

B =804 Aotst Al e A A g4 (sinc func-
tion) & o] &3 WAbH S &3k Aol
g ZaeE Ay Fepiad A FARE 4

& Zva QoA R oA Y Afdd By
AARRE ool & P o7l Qe Aol A7l #
Fol| @70 & &35tr)ol] Age Lot
B =50 e [Horx PSAM®B2Y 7Ha
2 Austn, TAM AA34E o83 Ho|3
ZAurae sk, Ngolde Aol 2
35 no|u, VAN 485 WA

1z

flo

e
%

P

Al

N

flo o

[. o2 MEg 0|88 HolE 3 A2
2-1 Ajag 2H
Sl EE AN vehde ddel HAolgdd

127



RATHKPARGE W 8L P 2 W 19974 44
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16QAM Insert Shaping Modulation
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Fig. 1. Configuration of the transmitter,
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Fig. 2. Signal constellation of 16QAM.
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Fig. 5. Schematic diagram of the fading esti-

mation using an interpolation.
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Fig. 6. Fading estimation block diagram using

sinc function{L=4).
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Fig. 7. Configuration of the fading estimation and
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Fig. 8. Computer simulation model of QAM sys-
tem using PSAM.
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Frame Length=7 , Hamming Window
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Fig. 9. Effect of interpolator size on 16QAM
(N=T7).
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Fig. 11. Comparison of three methods{f;7=0.03).
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Fig. 12 SER Performance of PSAM for 16QAM
(fiT=0.05).
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Fig. 13. SER Performance comparison of Wiener
filter with proposed method in Rician
channels (f,7=0.05).
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