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Pilot Assignment Method for the PAPR Reduction and Effective
Channel Estimation in the SC-FDMA Communication System

ohE A.Q

.
— L

s

|
0lok

Dong Geon An - Heung-Gyoon Ryu
2 <

SC-FDMA(Single Carrier-Frequency Division Multiple Access) 541 Al2go A Y F4& ¢ 432 CA-
ZAC NA2E o] &3 OFDM(Orthogonal Frequency Division Multiplexing) A 3.9] %2 PAPR(Peak-to-Average
Power Ratio)2 S5& A& ARE@th J1gdd), Ad 3L 918 Usio] £5 ERICE ASHER, $Ad
A LS ZF Alol9] oz OFDM AEES AZH GAol e HIPEE A§3te Ad FAstoof sER
W BB AE] Alzke] Aol F Urh 3 A3 fast fading MG E o FAH HE Az
4, AL 14 A9 4L 93t OFDM A 2912, Fak Gool ] S 3351 comb EIY 9
S AFESHA W OFDM 215.9] PAPRC] ThA] EolA & EA7F WA &), & =Fo & PAPR ZHas}
234 A F40] 7HsE comd B O] HAZE wlX] WS G7EATh ol $ste] CAZAC P WA
OFDM A 2ol comb B9 3 w37, 3712 SLM 712 Abgstd ok 2evt 713391 SLM(Selected
Mapping) 7% & 914 4] &g F71 AR Apo] Q&) fio] g9 £4& 7hAvhe B3el 9
o ohebA, 2 AT M s Fdgle SLM 94 AldAs FAA 4o, SIM 94 313 Alfae] wel M2
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Abstract

PAPR of the pilot symbols can be reduced down by the CAZAC sequence in the SC-FDMA communication system.
However, it is very complicated and takes quite a long time to compute the interpolation between the OFDM infor-
mation symbols for the chnnel estimation because the pilot dataa are trasmitted in the block type. Furtheremore, situa-
tion will be much more serious in the severe fading channel. Actually the pilot insertion of the comb type is much
efficient and convenient for the channel estimation since the calculation of the interpolation can be made in the
frrequency domain symbol by symbol. But, the PAPR will be regrown when the pilot data are inserted with the infop-
ramtion data in the comb type. So, in this paper, we like to study the PAPR reduction and comb type piolt assignment
for the efficient channel estimation. Unlike the converntional SLM(selected mapping) method requiring the side infor-

mation, our improved SLM method is to use the phase rotation sequrence into inforamtion data without rotating
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phase of pilot. We use different pilot data according to the different phase rotation sequence. From the simulation result,

it can be confirmed that when SLM method of 4 phase rotation sequence is used, PAPR is almost same to the block

type method without pilot.
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OFDM+ multi-path fading channels] 733t multi-
carrier X 7]&0]7] Wi 1% tAY FAl Lof
of SEEL ok 23y F713 o9 2 PAPR
(Peak-to-Average Power Ratio)< OFDM Ao 9}
olA Az FAFEEIT

°] & OFDM®] 2 PAPRY ZAE T4 A2
of AAel glof Wl FL23t} A dGoA 5
Hog W2y B sub-carrierE AHE 3t TAEE
OFDM A3+ sub-carrier’t FHFSE Hafl 2 uf
2 3719 Az7t FA3te] PAPRO] A vehd
OFDM Al2Elo] A &2 PAPRE Q18] AZ o 2
W37l BAE Y, single carrier AlZEIHTH H]AE
HZe) tf ek TS 2 PAPRE HPA(High
Power Amplifier)o] Hg E&<& HopAlA & By
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I 5 o8 Bgsl] 9 a7t 833 23
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A 71 5ol gtk A A5 7]l clipping, pe-
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259 peak A7IE ZAAZTh AT sub-carrier
o JuAel #AHE F9 dHE M £33
71¥& & PAPRE Z<= OFDM symbol& A 9JAI7]
S8 Ad 3 JE AHSEh A o] W
& sub-carrier®] 7t $71#E PAPRO| ZHAHE
A37E oAk A4 A 71 el = SLM(Selected
Mapping), PTS(Partial Transmit Sequence), SPW(Sub-
block Phase Weighting) 5-¢) $12.H, o] 7/|HEL A
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Ath! HZol= DFT-Spread OFDM 7] o] ¥7}5]
I glom o] JIEe A Bd Ad Al BElelA

PAPRE single carrier 502 ZaAA F 3lof
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Term Evolution)®) A%k 93 A4 EFOE A
om, SCFDMAS Y E3th 1 el Pre-distortion
7)), Compression and Expanding 71§ S°} $ith
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A& FA3T, ol Fotd AN e
garg st OFpM Al2"el A Ade] 4
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kA decision feedback equalizeroll A FE3t AHd A
g @5 wEA wWeA gety 7P EY 18
U}, Comb Type HU3 A FAHL Foa FHAA
g FA8) A3 ¢EFH AdE B8
43 dxHFoR FAH Atk IHEE Comb
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Ado] Wstd wjo A'd F40] 7H53kL, Block
Type A3 wix] uhalo] w3 fast fading A Gl A
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Fig. 1. OFDM system using the SLM of method 1.
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Fig. 2. OFDM system using the SLM of method 2.

[+
S+ 7Z174e] PAPRE AANIA 713 2 PAPRS
A E AZE Adste AS3a, AEE A5
A AL QYA E Bl ARE 418 T8
U 7 HE Y ARE o2 QI 714 Fokg o)
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4E 3487 o dAE AL Uk &, 3
glell 914 3] 9le SLM(Method 1) 712 ICI
(Inter-Carrier Interference) 5°] HAE 4 e A
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Table 1. Used pilot sequence pattern.

U=4 U=8
P=[1 1 1, 1] P=[1 1 1 1
P=[1 1,-,-17 | P=[1 1,-1-1]
P=-,-1, 1 1 | pP=[-1,-1 1 1]
Pl=[-L-L-1L-1] | pbo[-) -1, -1 —1]

P=[-1 1,-1, 1]
PP=[ 1,-1,-1,-1]
P =[-1,-1,-1, 1]
P=[1-1 1-1]

s 83 g 2
X =[ X1, X[2],---, X[ M]] (5)

qE AE DA x = U9 94 ARz 9
& 4ol Wt
A4 A ANHEx prE e 2o

B =[h, b ©)

SLM 71389 94 3 A AlE2E Pseudo-random
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o] 2/MHL gtk B =R E YNFoE £2
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ANA22 AFL8 9 Th Pseudo-random YA AlEAE
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X, = X[v]-B*,
=[x,00, X,[21, -+, X,[M]] (7)
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B AEL X, & IFFTaHH ofgioh 22 A8 Ad
271 A9k
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Table 2. Simulation condition.

Modulation method QPSK
Number of subcarrier N=64
Oversampling rate 4

‘ Pseudo-random
Number of SLM branches U=4, 8
6.25 %)

Phase rotation sequence

Number of pilot

PAPFo

38 3. PAPR #-3X(4 branches)
Fig. 3. PAPR distribution(4 branches).
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Fig. 4. PAPR distribution(8 branches).
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Fig. 5. PAPR comparison of SLM method 1, 2, 3.
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