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MHT, BEE Internet FFIALATHBIININ . SMEBFEGREARKERE, A
MM ELBEET T TERNTE. LEBHBEEIEABET LRSS IEAED]
TERHARNRE, IK-FREE. SEENILLME DL RN TLERE K
BRULEMLR., A, EidEH 10 BEF, IE=ZRBIERFRS
(Third-Generation Mobile System, 3G) Fr#fE& B EBRMEIRE], FAHK B4
S5 T HEROFFEL TE. R, SEERNRKERFAR, AH BRI
WHTHAA, EHFRBACEHELREIITHR . ERITF 3G REH KL
IR R, BINRBHEE RS (46) HERFHEAR O LR EWHAIETHF .
fEF LT F], A& EBET RN ESARES “TLRTH L EEERFRE
(Wireless Broadband Multimedia Communication System, WBMCS)” 3k, F&i
e 50440 Zoa . N ALBIRRETEL B RS, HLH “2ERA” X4
07 R 1K 15 B IEAE AN BT B Mt Sk« IEAZMSr 2 A (Orthogonal Frequency Division
Multiplexing, OFDM) HiA LLH5E H KR HBAER B TIRB 2N T/ ZKNH, BA
SRR FBASARUE I E BRI A . (2 OFDM REFFEF KA, BIXS [R5
SRR LA B I 5 BME T E L (Peak-to-Average Power Ratio, PAPR).

ABF TS OFDM R4 MRS HEAR, WA RFSENFL. B
R, KRS, URESAERBERNRR S AERERTRIRSEAREIL
AT

1.1 ALEAHS3HEAZRAHRIE

BABEERELH T E5—RME R, TR T MBERIBAR [ 87 AR KL,
WM ERAFES=/ 36) KE 3G (3GH), FHHERFEANENARBEINERR
% (4G) RIE. 3G BRI THEARIP kg, BAKMEHAR, mAEE. Sl
FIE 2. SRS REN S EEESE S, HB AR A OMAE H O R
My, HG— BB SARERE, R EES WAL A R AL %
R, RSB SER, KB 3G ABBER H K, ERRRKLARE
(8817 (ITU-R) 321 T B =ABshiBE HEAZR: © HIEHRT ML kbit/s
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%% %4815 OFDM 4% %R 3K

3| 2 Mbit's; @ EEBS)N B BIEEE R IE 144 kbit/s; 18H B 3 I 5 = HIEE
1K 384 kbit/s; F 1L B S BIEEFR AL 2 Mbit/'s. #34r£ 4k (Code Division
Multiple Access, CDMA) AR 3G &EfE REMZLEAR. AR, FEEEFBHEAR
FIRR R B Z N, AREN S 2 HE SR 3G BElEE RS, £
BEABRSRES KT AR SN H A KMERERR, RS EEH
# 3G BERLERAARFERN, S¥PTRESIBE 4G BIEERENFR LK.
4G 7EMk%. ThRE. MESHEHE T 36, R¥EITAELLRES S, BELEAE
A AR, G LERMG. EALEn . $UERE. TEEHSEEINEE.
[ 3G ZEH N EBIEERSEMHE, 46 RS EAE =K EIEEE ML F H
=, EEMRAeN. FeEnnMREY, FENERREMELFRLSTE. 4G R
SR TR T BB M4 5 T N AN IP MR AWTRL A R B aH, B— 1N TEN 4
IP W%, b, AN, 28k, P, BELARE. BRE. BEX,
EN L HAERERNTREERACRNTEREAS. IFEFRATER
St g B N I T B 00, WA SN EE R B S RS . T 4G L&KW S HEARER
%% (Wireless Broadband Multimedia Communication Systems, WBMCS) #&18
XN [R] f Sh RS RN AR RRAE — 2, AR P RSB A R 2 Mbit/s ()5
— RSB L ARS . AT LURREER . BIREHEN: AP REE SR
EF R RAF ] — A RE ARSI, RE0H 5T LUR [ e i EARE T AT )
D, AP EA U E BT RERERA ATM HARE T H ok AT HE
Feast MMk, XF—BEEE RGIEMRE S H EEA LT ER: ASE
LR 1 (R 30N D 550 T ik 20 Mbit/s, ZEREBBIIEIL T IE 2 Mbit/s;
A RELRE=RERLN 5~10 5 KRN PIRBEREEETRATH
=ZREL OPEEEREREF] 98%~99.5%); BAHAFHRER K ABIVIHRAES,
DRSS B P48 IR 4 Ly AR 22 B 38 = AR

HE, BHHEABHAESERE. MmEemEdnwkr=EEm. [FE
%%ﬁﬁﬁﬁﬁ%?i%%&ﬁ%%%%%ﬁﬁ%,ﬁﬁ%ﬁ%%ﬂﬂﬂﬁ%%
g rh B R AF 7S 45 /8 T4 (Inter Symbol Interference, ISD. fE ke 1S HIIE 5
ﬁ&%%ﬁﬁﬁ@ﬁ%%,@%EE%@&?E%%%%%%%W%%*EW
ISI, FEAEERBEREHLE T EE, EEET EEA, XK T4
E%ﬁﬁyﬁﬁﬁ%ﬁmﬂﬁ$ﬁ%°E%%%T.%Tﬁ&kﬁﬁ%@ﬁ%ﬁ
ﬁ%%%ﬁ&%%ﬁ%ﬁ%%ﬁﬁﬁ\E%%ﬁ%ﬂ%ﬁ\ﬁﬁ%%ﬁﬁi%g
*,@H%%ﬁﬂﬁﬁ%%&ﬁ%,%%%ﬁﬁ%%ﬁﬁ?i%ﬁ%@?%#ﬁ
k%%ﬁ%ﬂ%$,mmM&*uE%ﬁﬁﬁﬁﬁﬂTﬁzﬁ%\#%%%%,
HﬁﬁﬁOHMLE@%E%&*L%M%B%&iiﬁ%%ﬂ%%%.ﬂum
OFDM T2 80 4G BEhilfE REMZLLEAR .

-2 -



1% g

1.2 OFDM R HABXIF; R L&

OFDM Hi A3 AT LB R 20 40 60 F4R, XANETH OFDM HR EEMN
T EEEJUES R4, # KINEPLE. ANDEFT } KATHRYN 4, {24 OFDM
AAEMEMIEEEZ, NTIRE T H#E—SH . SHECMOELNBEET
OFDM R4S HA . HF 20 4 70 4848, AMIIRH TR A B EUE B - Ae #ie
SeSCER S AN IS, BT REEH, 4578 OFDM BT LMk, 20 i
22 80 4EAR, WHITIIE AUBAE T WAl OFDM AR N A F =& Modem. #EA 90
AL, X OFDM HEARKMHFFIEA BT LA E LR wEE R, £&
() TN AT, OFDM BRMIMBIRIH, T H AT LA A R Hr
HA B ERZ I OFDM [EE A, P4 OFDM T4 2 #i N I R FE(E
RGH.

%4 H, OFDM T £ MM R, Biltn: Ryl & s #&
(Terrestrial Digital Video Broadcasting, DVB-T) #5#f”, #F & # (Digital
Audio Broadcasting, DAB) #5¥EP), HALEA WM E ) # (Terrestrial
Integrated Service Digital Broadcasting, ISDB-T) FRAENS), T R SR AL
= | 2 4 xDSL (Digital Subseriber Line) CELIEIEXHR . Fif . MR E7H /£
ADSL. HDSL. VDSL) #7/, sk RsMizE. ETSI # HiperLAN2!™
% IEEE 802.11°), & £ @A Tk 55w H A& MMAC (Multimedia Mobile
Access Communications) 2&; 7E IEEE 802.16.3 #x#E!'"'H, OFDM RGN H
FEETLEN (Fixed Wireless Access, FWA) RS, AMULETCL T TH, RS
HML (CATV) *5RH T OFDM # AR,

B4 OFDM BORFITHEN, HMILT MAT AR, PEREE A
OFDM R A& FhAF G, f: OFDMA (OFDM Access IEAZHN A
VOFDM!? (Vector OFDM, & IFAHi4E ). W-OFDM™"! (Wide-band OFDM,
FE# EAC S4B F); OFDM 5 CDMA (Code Division Multiple Access, EarZhk).
TDMA (Time Division Multiple Access, f43Z%4k). FDMA (Frequency Division
Multiple Access, $5r%ib) FHAL &1 R-OFDM (Randomized OFDM, FE#L
EAHAERD 14, OFDM R/ I 454 1) Wavelet-OFDM %. &2, OFDM
R RN AT, SRR B EF R RRERR OB .

1.2.1 OFDM KB =
OFDM Hi A 58 AR A R BLAE L T JLT5 1 -



TH KK E1Z OFDM Z 4B F#H R

o WHZHXNPUE SEER KT, EHT 22BN FE% R E &
RPAEALR . AEE 2 2R HIURRIE TR TR, R e M AL
B R G R Rm, HMREASZIME. ik, RELNRG
EMRRBEREREAN S EFHZ.

¢ OFDM H#ARF @ HARY ARG (REAFEBFEKE R THRK
{55 %EIR), AT LR i H# 72 Ak IST & ICI (Inter Carrier Interference, %X [8]
FH#)o

¢ T OFDM & FHIERMEIER, RFHIER 12 EE, MARESEN
FIRRP I B FEER TR, BT UK RIE SIS AR . X — X SE3
FiE. MMM ELEEREREREEN.

¢ OFDM RZEAGRMBIIPIIkrT REF TGS, FAXLEFHRAS
R RN—F A5 1E.

o BT REEENERN TR DET R ZTRER MRk,
FRGREMEREHE— PR .

o HHBHAGHL, EFHEASRGHNTE, JARIMEEDES, A
AR T RAEMIE I

o SHBL ARG, XRFEE N R AU,

o FFH FFT AR SEZHAHIAMEIRIIGE, (A TFEMSEIE A 2.

1.2.2 OFDM M K#ARMERR

OFDM Hi ARFFAE AN EEE G-

¢ OFDM {55 & £ A 21t %I 7 735 S AR, XFE
4 RS S TR AR KBTI R, WHSBOKKEESEI R
(PAPR), % HC {8 (138 K £ Rk K BR AR 5 408K 28 R Th 3 350, b IBOR 28 O 4tk
BEERREE.

o STESENRHUR, TH BB R M AL S R UK, AR
HRHEE, £%%) (Doppler) RN4Xt KRG MR E = HEM.

3T OFDM £ AR ) PAPR [0, CAHMRE S CERIZH T AH N KIfF o5
v, e RS R FEAINAL, B/ NEE B R IR R A R PAPR 1
w7, AR R R R e, xR E S mEY MR 2D
KB Z AL R, FIH —ep st AR, HmpENRAR, FA m
FJ22A, Hugganll” 2261 F|H OFDM 45 i A A% 2% 50408 10 7 BB £ B I =
_1:% [27-28]/___?—} .

& B EERFFRINE T LIS OFDM ARG KR .



1.3 AB®EFTLEMEH

APy 8 FE, FETHARLZHMT.

% 1 ZHAR T OFDM AR % 5o

0 EAT OFDM HiAR A R B0 K YT TR, Wt s
B 00 E SR AR ME R TR A TDS-OFDM. HiR. it (MIMO) RZAEH I
MIMO-OFDM £ AR2%%, iR T 5 OFDM BAA K Ebr K& ERKFAERE L ik
T 3457 OFDM R4 R Mg FE . (S 5194, PAPR BEEBR. Th&%
TROK B8 28 AL S S BB AR AR DL

% 3 =R T OFDM RZRARS /7E; XIEP s OFDM REF S HAK
ﬁ%ﬂ%%ﬁﬁﬁ?%ﬁ:ﬁ&Tﬁﬁ%ﬁﬁﬁ%%ﬁﬁﬁ%%ﬁﬁ?onm«%
GFEHRMER

% 4 EHRW TSNS RE, WRTHSERERS. fF9ERARy
&ﬁ%iﬁ@ﬁ%ﬁ3ﬁ@%ﬁ§oﬁﬁ?ﬁ%ﬁﬁﬁiﬁ%%?mmM%%%
ﬁ%ﬁﬁﬁﬁﬁ&,mmePH%&,%ﬁﬁ%ﬁ%?mwm%ﬁ;ﬁcm
%ﬁﬁ&%ﬂﬂ%cpmﬁ%mwﬁ,&ﬁ%ﬁ%%ﬁwEAMmMTM%A%
mmsoaﬁ&ﬁmﬁﬁﬁé,E%%%ﬁ?%ﬁ%iﬁ%ﬂ%,ﬁﬁﬁﬁﬁ&m
—&“?ﬁi”ﬁﬁ%ﬁﬁ@%ﬁ%ﬁﬁcHﬁiﬁ%$ﬂ,%%%&Tﬁﬁﬁ
Lﬁﬁﬁ%ﬁwﬁﬁﬁ%%ﬁ%,%WTE%%%@W&E%@i%XE,E%
ﬁﬁﬁ%i%ﬁ%ﬁ%ﬁ%&ﬂo¢%#zw,%%Tﬁﬁ%&ﬂﬁﬁT%%ﬁ
5mﬁﬁﬁmo%E@ﬁ?%ﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁ%ﬁﬁﬁ?ﬁ%%ﬁﬁﬁﬁ
p NGRS

%sﬁﬁWTmmM%%¢mﬁﬁﬁ$ﬁiﬁ*,@ﬁTﬁ%ﬁ%ﬁﬁm%
%ﬁﬁ,%ﬁT%Eﬁ%%ﬁﬁ%ﬁﬁﬁ?%%ﬁﬁﬁ%%ﬁﬁ&,@ﬁ%ﬁ%
ﬁ%@ﬁ‘&ﬁ%ﬁﬁ%ﬁi\¢ﬁ%%ﬁ$ﬁiﬂﬁ%ﬁiﬁ%ﬁﬁ4ﬁﬁﬂ
E%?%ﬁ%ﬁ%ﬁ%mﬁ%ﬁ&¢,%m73ﬁﬁ&,ﬁﬂ%%ﬁmﬁﬁﬁ@
#k;%&TNﬁwﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁwﬁ%ﬁ&ﬂﬁﬁm%%ﬁﬁo@j
@Tuwﬁm¢ﬁ%ﬁﬁﬁﬁﬁ,ﬁﬁ%%ﬁ%ﬁﬁ&¢ﬁ%%ﬁﬁmﬁﬁﬁm
ﬁ,ﬁ%ﬁﬁﬁ&ﬁ%%ﬁmﬁﬁﬁiﬁﬁﬁﬂ,wﬁﬁﬁ%%T%&mﬁ%ﬁ
R . R RIERE.

%6%@ﬁ7@mM%%¢%%ﬁ%ﬁﬁﬁﬁo%ﬁ?%#%ﬁ%ﬁﬁﬁ%
%ﬁ%%&%%w,@ﬁ#ﬁﬁTnﬁﬁﬁ%#ﬁ%ﬂ%ﬁﬁ%#%%*%ﬁ%
45 RO LT . R SE I S R 4 R A TR 2% (Voltage-Controlled Crystal
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R K EIZ OFDM Z 4R FH A

Oscillator, VCXO), F|H 5 i HiLL & AR IE R R EEEHR T 5E (Number-Controlled
Oscillator, NCO) SEIRFEEPRIE K 77 1%. BT T HERER S AERER TR
PURRAE PR ZAG VIR BRI 7 SR I ZE N ST SRR A A o 0 B, JF48
H AR B RS A THE R AR 5 e R S T HEA S S, X SRR EAT
THIBRL,

%7 BEER T 4ETH T OFDM RGHISHAR, il TDS-OFDM. MIMO-OFDM.,
OFDMA S H[FEZ T B KL EZED, R T H BRI 5657 E84T T tRgxt
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