DB ris

== 07-32-4-13 24183 =F] °07-4 Vol. 32 No. 4

9GHz~10GHz A A2 3AA] nlE HLd Z3p)&
o438 SC-FDE A|2®l F83 A58

AR <k & AT, o] 7 i

=

Analysis of Performance for SC-FDE Systems Using Proportional
Adaptive Equalizer in 2GHz~10GHz Frequency Radio Channel Models

Yong-Seok Yang*, Kyu-Tae Lee* Regular Members

(@] ok
=i =

o AZ el 34 OFDM(Orthogonal Frequency Division Multiplexing)®2l> W& 7t 2 F31
e SEE AM 2 A 7 S WREe A4S = W A$A1352] PAPR(Peak-to-Average Power
Ratio)=th= 7Zle|t}. SC-FDE(Single Carrier with Frequency Domain Equalization)}]< OFDM¥} f-AFg+ A
e 7HAHA Ao R PAPRe] A& wbd 3|7} BAtelth E wrellAl= SC-FDEA|2ElS 9% 9
3 wlE A3 S35 AWl 2GHz ~ 10GHz tHe] viekgt Adnd 3 slollx] Ados #AgeRE
802.11 2 802.16 5ol &xpgdoz HL3t 5 9l Al ofez] $UF712] OFDMAI~HH A58 ]

= =
ele] & whET Tr)e] BAbEE 29 4 oled ARlelde Eal Fusislh

Key Words : OFDM, SC-FDE, Channel Model
ABSTRACT

In the multipath fading channel, OFDM(Orthogonal Frequency Division Multiplexing)system possess the
characteristics of ISI/ICIwith prefix, but a weak point of circuit complexity and PAPR problem.
SC-FDE(Single Carrier with Frequency Domain Equalization) performance is similar to OFDM system, but
equalizer is complex in frequency domain. In this paper, simple proportional equalizer offer for SC-FDE
system, it useful method in the 2GHz~ 10GHz channel model such as indoor, outdoor, SUI It prove using

MATLAB simulation, speed faster then OFDM system, reduce terminal complexity in same test condition.
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3 1. Indoor Channel

Tap Delay Average
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! f Power (dB)
1 0 0.0 0 Class
2 10 -0.9 0 Class
3 20 -1.7 0 Class
4 30 -2.6 0 Class
5 40 -3.5 0 Class
6 50 -4.3 0 Class
7 60 -5.2 0 Class
8 70 -6.1 0 Class
9 80 -6.9 0 Class
10 90 -7.8 0 Class
11 110 -4.7 0 Class
12 140 -7.3 0 Class
13 170 -9.9 0 Class
14 200 -12.5 0 Class
15 240 -13.7 0 Class
16 290 -18.0 0 Class
17 340 -22.4 0 Class
18 390 -26.7 0 Class
P(dB)
0
-15 .
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0 0.4 t(us)
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Fig. 5. Typical Urban channel model
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Fig. 6. SUI channel models

www.dbpia.co.kr



=%/ 2GHz~10GHz -4 A 27 ol A

vl 43 S371% o] 43 SCEDE A2l 73 A5

V. AlZ30|Md Zt

vleket Aol OFDMA|AES &5k A
2 B4 g AEEeIA At AAE vt glek

B =ellA] AlEY ]S Matlabo 2 7]EA]
OFDMA|=Hl3} Aljlele Tl 3|5 A-83h
SC-FDEA| =8l F&alar ofeirx] Ad medeflA
o] Zb7ke] Ass WAk 27k wAle] Fl=
A7 Pl Ad md-SakA] ek

OFDMA|EHo]Ad 3732 7] 19] $I9} Ze]
$AIA~EHe BPSK ¥ 16QAMCSE Mapping$-
o 1,024 IFFT3}9] OFDMHZ3KIc}h —2lw ¢
o|El¢] 1/4=17]2 CP(Cyclic Prefix) S Z7}3}7 )
AAHAWGN)S 738 5 Adgglh Adz AE5A
Al A 2~"lof|A= CP(Cyclic Prefix)E #|7]
} % 1,024 FFT<} Demapping3le] 4 Al&E B
135l
SC-FDEAEHe]Ad 3732 13 19 oo}
o] FAIA~Ele IFFT =30 ¢lo] dHlolel] 1/4=27]

o

e

2 CP(Cyclic Prefix)E F7Fsl WA 4-2(AWGN)
< sl Ak AdE AFAFC A
dolld= CPE 24]71 T o5 Alse} 7SAEE
olgele] SAGE T vl AW 3 o
2% Asete] FHARE sl 4 As

5 43k

13 78 SC-FDE9] A ~HA] Z37])=

F3}7] Aol AAkzaldl 41571 SUL-AAE- 520

A% A CPE AASAA ghg3] B3
Stk el I3 82 Aljlel ¥

S 5% 79 AA== Bit Error§le] Ade]

=4
9 o] AFgo] $5qHe molFeh

fo oft
ol

hf)

H
K
=

o o it

N oo o

AL

38 7. A6l CPAA F AARE
Fig. 7. Signal constellation of w1th0ut proponional adaptive
equalizer

EQ4 S 1024FFTAE0AM, SULA, SMR3D

a5 i i ; ; i
15 -1 05 0 05 1 15

J%| 8. SC-FDE §3P7] £33 ¥ A=
Fig. 8. Signal constellation of with proportional adaptive
equalizer

SCZ2 2 LOS2HNLOS & =(QSPK/Ave100)

—+ LOS(Outdoor)
—+ NLOS(Indoor)

BER

5 10 15 20 25 30
SNR

T2 9. SC-FDE¥]el|#] LOS = NLOS A%
Fig. 9. BER performance of LOS and NLOS with SC-FDE

a8 9= Aljtele dare]ES 483t SC-FDE
A|2=Ele] AFO 2 NLOSEE, & HIPERLAN/2
A 2] A (Indoor) 3+ LOSEH, & COST259

Agde] =AY (Outdoor)ol|A] ZHzHe] BER 1
= o]t} QPSKE vtz 100H2] SNRS i
dlo] BERS 7§ A3, 7HAAst 79l LOS?
o] ok 7k Zlo® vehg

a3 10, 23 11, 2% 12 2GHz~10GHzH
9] SUI-2, 5, 6292 SUI-A, B, CRI= i3
&l SC-FDEA|~Hlel| A48+ A53 OFDMH4]
o] A% 7zt wlwdk 7otk MappingS BPSK
EE 16QAMORE 33 SNRS 194 3071#] &7}
3 7he 47FA] 739l sl BERS 7-3ltl. BER>
2FE HAast 19lsl 1003] o AdE Fds)
o] 942 Felrh

AlEHelAd A3, BPSKellA= OFDM®A2] A

451

www.dbpia.co.kr



—— ofdm bssk
—+ st bpsk
ofdm 16gam
sc 16gam

BER
=

0 5 10 15 20 25 30
SNR

12! 10. SUI-AX-4-A] SC-FDE¢} OFDMA%5 H]aL
Fig. 10. Comparison of BER Performance for SC-FDE and
OFDM in SUI-A

SUI-B2| scet OFDMA SHI

-7 —+ ofdm bpsk
{ —r st bpsk

ofdm 16gam

sc 16gam
1 1 1 1
5 10 15 20 25 30
SNR

T2l 11. SUI-BA-4-A] SC-FDE$} OFDMA% Wit
Fig. 11. Comparison of BER Performance for SC-FDE and
OFDM in SUI-B

,,,,,,,, e
—+ ofdm bpsk
— sc bpsk
ofdm 16gam
sc 16gam

BER

0 5 10 15 20 25 30
SNR

% 12. SUI-C#-4-A] SC-FDE<} OFDMAl5 M2l
Fig. 12. Comparison of BER Performance for SC-FDE and
OFDM in SUI-C

o] 993} 16QAMolA = A|QkEl SC-FDEHH]
3} OFDM?| Ad5o] vls=3he & 5 sk

452

E 2. Algksl= SC-FDEWHA]S] F34%
Fig. 2. Convergence speed proportional adaptive equalizer
in SC-FDE system

T Mod | SC-FDE || OFDM | Z =} z7
BPSK 10sec 19sec 1.94) SNR=5
SULA Avel003]
16QAM || 238sec | 355sec 1.50) ve
BPSK 27sec 54sec 2.04) SNR=15
SUL-B Avel003]
16QAM || 287sec | 380sec | 1.32H) ve
BPSK 2 93sec | 221 | roso
SUL-C Avel003]
16QAM || 301sec | 415sec | 1.389H ve

¥ 2% SC-FDEA|Z=Hl3} OFDMA|2=Hlo| $2 4]
7Fe wladlk Aok & 25 A8 ww x| &~
ZH E(delay spread)’} F5F, WHETI} EE5F
FEAzke] Wol AYS o = gk nlE 233
SC-FDEA|~¥l®] $3HEE7} s wilkE A2 $4l
Al 2~glel|A] IFFTE F3fab#] efemz A Ad
e Fapel el dEe AR A4
7] oite 2 B 4= glrh IFFTE S35k 7} Bit
of 5 FHl FA Ha, ' 2nfy  t7F FHo
(43714 N orthogonale] HA=|= A5l 3149
Fapel el PR ok AdEIAaglow
EAshs A A FellA Tk 2 S WE
o SHAAeRE veh A F 5 9l7] Wi R B
c}.

.

A

Vi. 48

B =Fox= SC-FDEA|~Hlel| Agkal oz
=S 48 A OFDMA|~ET} fA18F A58 714
HAE PAPRo] Ao m Az HAlx A= ol
w4718 BRI E AaAE 4 9o FEEEr)
oha wRE-S AAskedn) wEk kst Aded
Ag 7Ps3e® OFDMA|~HF  zro]  IEEE
802.11 ¥%l olJz} 2~10GHz IEEE802.16°I4%
AR 5 9le-S Feld 4 g)olek

3 Aol WS JFE § e daE]
o] A7) FtEw Aee Wl 3
Z10]™ SC-FDE$} OFDMM}:lo] Agtsl A|wl
e A EARA, Akl 5 ookl AiolA FA
o] 87 55T Hololl olw7|R|== 7tk
S|z Bxle] shsd ZloE dlikEe] AAA
FFEAE Z ZoeR 7=

X

o to

www.dbpia.co.kr



=% /2GHz~10GHz 4 Ad 37l A]

vl 43 S371% o] 43 SCEDE A2l 73 A5

(10)

B
Ho
rok

il

Ramjee, Prasad, “OFDM for wireless communi-
cation systems®, ppl77, 2004.

ICA, “o]5-8A4l WA, pp.187,April 2004.
S.Ariyavisitakul,
B.Eidson, “Frequency Domain Equalization for

D.Falconer, A.Seeyar, and
Single-Carrier Broadband Wireless Systems,”
IEEE Communications Magazine, pp. 58-66,
April 2002.
M.V.Clark,

Equalization and Diversity Combining for

“Adaptive Frequency Domain
Broadband Wireless Communications,” IEEE
Journal on selected areas in Comm, Vol. 16,
No.8, pp. 1385-1395, October 1998.

J.Rinne and M.Renfors,
Orthogonal Frequency Division Multiplexing
Signals,” IEEE GLOBECOM 94, Vol. 1,
pp-415-419, 28. November ~2. December 1994.
K.Matheus, G.Frank, and P.Schramm,
meter optimization for decision directed frequ-
ency tracking for coherent OFDM,”GLOBECO
M °00, Vol. 3, pp. 1402-1406, 27. November-1.
December 2000.

Ji-Heon Kim, “Frequency Domain DFE coupled

“Equalization of

“Para-

with Common Phase Error Tracking Loop in
OFDM Systems,”61st IEEE VIC Spring 2005,
May. 2005.

ETSI, “Broadband Radio Access Net Works
(BRAN); HIPERLAN Type 2; Hhysical
(PHY)Layer,” TS 101 475,Feb,2001.
Kim,S.C.

and Prediction Using Three Dimensional Ray

“Radio Propagation Measurements

Tracing in Urban Environments at 908MHz and
1.9GHz, IEEE Trans. Veh.. Technol., vol. 48,
no3, pp.931-946, May.1999.

COST259 Document, 3GPP TR 25.943 V4.0.0,
June, 2001.

(11] Correia, ed.,
communications COST259:European coo pera-
John Wiley

“Wireless flexible personalized

tion in mobile radio research”,
&Sons,2001.

V. Erceg, K.V.S. Hari, M.S. Smith, D.S. Ba-
um, K.P. Sheikh,C.appenden, J.M. Costa, C.
Bushue, A. Sarajedini, R. Schwartz, D. Bran-
lund, “Channel Models for Fixed Wireless
Applications”, IEEE 802.16. 3c- 01/29r1 Feb.
23, 2001.

Yong-Seok Yang, Kyu-Tae Lee “Analysis of
64QAM/OFDM system performance consider-
ing channel estimation based on the Urban,
Rural and Hilly channel model” $F7¢/E]ylRy
541 - TVEs]i=22] Vol. 5, No.2, PP87-95,
2005.

(

re

M (Yong-Seok Yang) A3
FAl 714k (513)
| 19851 24 : FegFstaL A

2Ag-st} (35
19941 29 : Ak A=y A

A 1EEht (e A
1996 : vl= 2~ =g e sta

2006Y] : sk A7) sk 2Ekekaag

=
et

<341 2ol OFDM, T8 AL5A]2], EALA 7]

43
- v Axlsla)
1986 : 2ol A}k AAL
1991 : 2ol AR}k whap
20014 : W] Fx|o}e] W&} W4
2002 3~3 A ; FEAAEAlAT
2 o EEAlA A ZHloA ]
1992 39~34x)) . 25 7|4z}
S
<¥]#ol> OFDM, H #5415 4 2], SDRT7-3

Ol 7# CH (Kyu-Tae Lee)
1984+

@

453

www.dbpia.co.kr



	2㎓~10㎓ 무선 채널 환경에서 비례 적응형 등화기를 이용한 SC-FDE 시스템 구현과 성능분석
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 구성
	Ⅲ. 주파수 영역 적응형 등화기
	Ⅳ. 무선채널 모델
	Ⅴ. 시뮬레이션 결과
	Ⅵ. 결론
	참고문헌


