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Abstract

SC-FDE (Single Carrier with Frequency-Domain Equalization), one of physical layers of IEEE802.16,is less sensitive to
nonlinear power amplifiers than OFDM while its complexity and performance is comparable. The guard interval length in
SC-FDE should be greater than the maximal delay spread. While a delay spread is small in most wireless communication
environments, a very large delay spread can be possibly encountered in the mountain areas or due to the repeaters. This
paper proposes SC-FDE with variable-length guard intervals. In the proposed method the guard interval length can be
determined per each cell or per each subscriber stations.
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Fig. 3. Delay spread due to a repeater.
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Fig. 5. Different data transmissions according to the delay spread.
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6. Different guard intervals according to subscriber stations.
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Fig. 7. When the delay spread is small.
A% 5 ole AAGTE Adshe BETFHE AT
13" BHETHE 7HAe SC-FDEE & Adgis
AQY # Y BaTFHos @AYol It nyd
BETFE 7HE SC-FDES 3 4ol % 24 7hsAo)
Sutg vl & AALE AYIHES HEFHE T}
A7) 9EY dREY 442 AQE & Qe 27
E 7}A71A 99 F SC-FDE9 FFT Z7|& 64009



20054 48 MXtEst3 =E2X M 42 @ TCH 4 &

FER

-~ Proposed
-3 1 1 F 1 1 1 A Il
0 2 4 6 8 10 12
SNR(dB)

2

a2l 8. 2 XHEMe A=
Fig. 8. When delay spread is large.

10° —

m"t 4

i
107 4
]
5 —e—‘F'roposed X L , ) ) )
10 1] 2 4 B 8 10 12 14 16 18 20
SNR(dB)

a8 9. off & XjHEhte) HR
Fig. 9. When delay spread is extraordinarily large.
ddg 9=e ol IHE RETHE AAE
SC-FDE¥ FFT =719 1/4, 7}‘*1 ZolZ 7}X]—‘:
SC-FDEx 1/8% 3z WHERu4Le QPSK, iy s
sl AAEZE A}%f‘f}‘}iﬂ}. Age ® 14 A A

7} o], e AAHFFT 2719 1/8), & Adet
(FFT 2719 1/4), UHT Z AAZHFFT 2719 3/8)
9] two-ray TFE Az uslA dstgon Aotste
TolA e AAdgde] wFo] HITE sPEARIL:
a7 7 AL JATH/R)E M wo] 48 Aol

o tiREY 4 #49 A2 AgEHe e Ad
Be M W, JhE Zol RIFIHE JHAE
SC-FDEE BRI #ZHE ZA 7HA7tER g€ Zol9
BI P+ 7} SC-FDEERTH £& A%5S YEllE
AL B 5 gtk 29 8 & NdFg1/4)E A o
o] AgAde|ty. 7P Hole] RIS JHE
SC-FDE: °] ZA$ BREF1E €A Hu, 14"
H37E 71X+ SC-FDE® Z2 A%& e A&

27

FER

—— Known Gl length
~&~ Unknown Gl length
T

0 2 4 6 8

a8 10. AT E537te| Zo|E
(&AL 2 B577H -r)\I
When a Gl length is not known at the receiver.

(TX: long GI, RX: short GI)

Fig.

~»— Known Gl length
—&~ Unknown Gl length
4 —1 1 1 1

a 2 4 6 8

10 12 16
SNR{(dB)

14

LA BRER2e Z l 25 o

(& "e Bs7zh 25724

. When a Gl length is not known at the receiver.
(TX: short G, RX: long GI)

a™ 1.

I’H rulm
foh M

A

-
o)
=3

SAH3/8)S 7HA o
7} SC-FDEY]
Zolo) nE7E 7}
o RETHE
B3F0E 7t
dojztez ¢

£
}o{u
-
‘-'\I

E

7hd Zold HE7+g 7HAle SC-FDEE 7I1AS
ol A dEv]e] Adgsel meby BITHE WA
T Atk dwrHog WA FE FH EI Tl W

@ Rt FAAAAY B B9 Fust Yod @
Wl BE 398 ARSAL RETHS Ao
B, g2l AdRa ARo] My RETLS



28 7t 4o|9 B3 FH2 JHX= Fhif Y §3F ALE HY dan AAH AUE
A& = AR 71X o] AHstE At} 2o 028
7} JE T JUTh RV HEFNE A ] 45" A
T A%y #Zart BEvgsidh O 9 RE4e A [1] IEEE Standard 802.16a: Air Interface for Fixed
A(1/4)8re] A489S o) REFDe] 2L A(1/[)L Broadband Wireless Access Systems
2 4 % wasel 2% %ol HOlE} g ¥ pmendment % Medum  Access  Contro
He sagto o Has olal H=8] 7hA Modifications and Additional Physical Layer
T FARORA H5e) S s B At Specifications for 2-11GHz, TEEE.
Sy 28 102 BE70E AA1/8)E Ads) [21 H Witschnig, T. Mayer, A. Springer, A.
9e w HIFEo] & A(1/HeE & B Huste Koppler, "A Different Look on Cyclic Prefix for
}1\_]_ 7—‘5} 73 ,?_ 0]1:}- o] 73 % = z}] ‘Q _1?_ f?‘_ﬂ- %_04 %_ 7]‘E ?_ 3}] [ ] SC/FDE,” PH\/IRC, DD.824‘828, September 2002.
. N ) 3] H. Witschnig, G. Ossberger, A. Springer, A.
J = b ) &} 7Hs T B3 i "
Al Fazh Gt Herde 2 y}u}o}?q Koppler, L. Maurer, M. Huemer, R. Weigel, "The
FAE T Y oY Ao Has AR £AT Effect of Blockwise  Transmission on
o 2 A e A& B 5 Atk Higher-Order Modulation Schemes for SC/FDE,”
International Symposium on Wireless Personal
V.24 = g/[oglztimedia Communications, pp.27-30, October
[4] N. Al-Dhahir, “Single-Carrier Frequency-Domain

SC-FDEolA HE37He Ao AAZiH} 7of Equalization for Space-Time Block-Coded
stk g2l 2 sbsAo] s 2 AAFANS A Transmissions over Frequency-Selective Fading
Ast7] M HETHS '3313}71] L3 Pex go Channels,” IEEE Communications Letters, Vol.5,

. an e S . No.7, pp.304-306, July 2001.
W 7PAHY BeTbE A9EE dHE B8 9% (5] D Falconer, S. L. Ariyavisitakul, A. Benyamin-
g A4S HHog YT & U o] =EAA At Seeyar, B. FEidson, “Frequency Domain
= WS SC-FDES 3tdsl g=o Zols Rz Equalization for Single-Carrier Broadband Wireless
Yo] gutde] Ao sluss e =2 mAs Systems,” IEEE Communications Magazine,
AABAre Zole] mad dolEe] AR Tzke] A4 Vol.40, No4, pp.b8-66, April 2002.

v ] 1 ok AS [6] A. Gusmao, R. Dinis, J. Conceicao, N. Esteves,
& FAske Wl YA Add we, Z2 e "Comparisons of Two Modulation Choices for
et g2 BHE17LY] Zdolg Il 4 QRE F= A Broadband Wireless Communications,” VTC,
olth, Atsh: WHe Fojn B 7o) Ao []rmwmﬂﬂﬁhhymm-

. . . 7] 3GPP TS 25101, "UE Radio Transmission and

1S ax14e] Aol =g } 2~ 0o ,
HE2TUE AYR2EA A A AT 7 3l Reception (FDD)," December 2002.
=5 @k [8] IEEE C802.20-03/75, "Repeater Issues for
MBWA,"September 2003.
N R A 7

2 ol S(HEAIY)

19934 ~

<FBYRE:

A 8523 33}

19879 Mg&didtu dxadtas &9 (.

1993 University of Wisconsin-Madison, Electrical and
Computer Engineering (3 8HuHA}).

~200004 JE]-/H ;q Z} k] ol o:] :,L

2000 ~& A Txuign

N BEA, ¥



