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A transmission circuit includes a data generator, a spectral precoder, a subcarrier allocator, and a
modulator. The data generator provides an input symbol vector. The spectral precoder spectrally precodes
the input symbol vector according to a precoding matrix to obtain a precoded symbol vector with multiple
vector elements correlative to each other. The subcarrier allocator determines subcarriers allocation to obtain
a transmission data vector. The modulator generates a transmission signal in a transmission period for

transmitting the data vector. When the precoding matrix satisfies condition:
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the signal, under the rule of orthogonal frequency division multiple access (OFDMA) with single user,

provided by the transmission circuit has a sidelobe decaying rate smaller than or equal to £23-2 | wherein f

is the frequency and J is a predetermined natural number.
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A transmission circuit includes a data generator, a

spectral precoder, a subcarrier allocator, and a

modulator. The data generator provides an input
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symbol vector. The spectral precoder spectrally
precodes the input symbol vector according to a
precoding matrix to obtain a precoded symbol vector
with multiple vector elements correlative to each
other. The subcarrier allocator determines
subcarriers allocation to obtain a transmission data
vector. The modulator generates a transmission
signal in a transmission period for transmitting the
data vector. When the precoding matrix satisfies

condition:

© =0,forke Z,
Xm (K)
#20,formeZ,, andceZ,

the signal, under the rule of orthogonal frequency
division multiple access (OFDMA) with single user,
provided by the transmission circuit has a sidelobe
decaying rate smaller than or equal to f”? wherein
f is the frequency and J is a predetermined natural
number.
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sP(t) = p(d®) xat)xp(t) (4)
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2§ — {5 Fl % SP-CP-OFDMA R T LA hn K En 77
2z &% (Sidelobe) ik & -t 2 AgnpzE—1p @
B % SP-CP-OFDMA % % 7T 4 o1 60 B % 2 AT ik R #1454 1 2
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R |
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(1 0 ... O]
a l ... 0
b a ... :
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1 0 0]
a 1 0
b a :
c b ... 0
d ¢ .. 1
G=|le d ... a
f e ... b
0O f ... ¢
0 0 ... d
Do . e
0 0 ... f

Eba-fAHERGHR-

®

SP-CP-OFDM # 8 % %5 % &
# 7 SP-CP-OFDM 2 &k R A FELEN L

e U=QR q,=nforneZ % B F 2 & — 1 A & SP-CP-OFDMA
zZEHMKoHm Tz ATHFEZRNA0)F 2 200 7T 4k 4%
RACH B B vO® =3 D" () g, () f Rl &4 1 T # &
W B AT Z R EH 2:
L0, 0 cemer mteez,)

® y )

do gt > A8 AT 3 B — 48 A F SP-CP-OFDMA = 48 Bfl £ % -
¥R BER G R AT MR #4444 2 85> SP-CP-OFDM =R 3%
TEAINMNREN T2 ARRRRE -#HT2Z AT
%)z SP-CP-OFDM 24 A TE hE B S R AT R M A1 454 2 2
RhBERG REREBEARRZIFTEARARE -

B -BEGRR BLEHBERGCENERy H P2

LEERAE T FTHFRLK(IDRET R
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p

£(a, L)% i( LP\J[II:](JUS)) » ke Z,,,
gm+k,m -P ( 1 3 )
E(a L)? z [ ][t)(ﬂg)) v k€Zyy~Zp,

p=k-L J

meZ, > MBERgPHUEMLEZERLIHBIR g0 X F
fal)Th ERACE B A OREAR e]-1 BRI RR > RS

BT o H£N:
sl e

2
L YL
k-pAp

BRE—MBEHBHRRN  BHBERGCENS — LR
ETRFEANEATRX(IDITRZER L EATERLFEM M
#e ot —FHR APREFTRA(NDEATZIER T
& 18 47 % & (Column Vector) (B & Pmi[Pm;ne Z,Jformez,) » 8
Ak NxM 2B B mez MW AmmAs M 2 L=A%EMH
(Upper Triangular Matrix) ° 4o st * &8 47 %) & DysDy>Porens Pasy
bR IETHE B R ANEBEASE - &b iE
X 4 # K (Gram-Schimidt Orthogonalization
Process)’ =T A& 4% AT i 47 ¥ & po.ppp-Pn R A &£ 5 — K I ®
ERZTE E{ggtotm) METPTENBERT,TES
LEAR RCE R R

w
Bm =77
" wal

gal)=) 1,

—L+l

(15)

EPw=p: MkB—EH2HLEEE CTLRA:

Gi[gm;me ZM] °
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B 7 & AT 6 F po.ppPobwa F X 45 B3 5 B TR H 45 4F
2  REELLSEXRLARAGHRBS-MFTINZITH
80,812 8ornBua I T e R R W M5 21645 & A £ = CP-OFDM =
FAEHIAREN 72 %% (Sidelobe) & ik % -
FALABE 2 T HEe TRERAATRMZIALBECY
EXSpRAS T RBGEEE - £HEBESEANEN 128 A
REECRLB a N 27 2BBREHT > ABRRAETRS
%5 46 1% 2 SP-CP-OFDM 3% £ & 4o dh 4% 10 /7 7 Z & % & &
@ b A ERE g ul . UL ulg e k Tm e m s
Gm¥ kA4 2 SP-CP-OFDM#sc o 2 B A wdh & r1-rb6 A7
R B KRR ARG G

—fFRABREZE—1 B F SP-CP-OFDMA &Y A 4 25 4L Y

—fEHY U B 2aEHKRAG > @ OFDMA IR &K
ARBFMEFREAGKRERF - FTRAKESDE qgZE 0
FH A FHREFTIT g% 2 1 g =nUP)'N+s,forne Z,;se Z °

up'N
() EHRNEFEAAE @ ZARKAFTEZKAA0) » T45F37
2200 =42y Fm(UP)'N+s) g, . ()™ (16)

FREAN)THE A

k) .. o
200 =42y, !;{i )s (UP)"N'¢9 ) (17)
E o RE @ P0=) Bn'g.wO)r™ > R &4 1 T

EABTH R &4 3

;"”(k)( =0,forke Z, )

#0,forme Z,, andce Z,
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B ZOFDMARKEHKARZEHNETFTRAREIRF AN
WT > CHGBERGCE ] BEEH T OE4THIAL
M Es4 3 BAASRZIFECHLGBEAEAEES
ANEH2ZE—1 A # SP-CP-OFDMA 3T B A /I # & F »
f 9?2z £ % (Sidelobe) Bk £ - T x> AEHHF XA
A THREGREZE—#AHSP-CP-OFDMA 2 e T & &
RESAAEAMRBLCH | 2THLEBER G RAERL RS
Bz FRRRRE - |

A8 4L # AT it SP-CP-OFDM &9 A4 A K % > TR ®
NREEHETAARERASBER C ZERTH g R
gy BAMHH L WER S £ ¥ G=lg.neZymez,| > @k

B WA
1 & L YL -p(UPY'N
(a,L,UP,N) 2(-1)“2( )( )(/1},")  keZ,,
’ _ p=0 k- PAP
Smikm = _p(UP)*N ( 18 )
1 L (L YL P
7(a,L,UP,N) 2(-D) Z ( J( )(/12)) yke€Zy, -2,
et \K-PAP

E‘:F’mez ’ ﬁ%ﬁF—?gﬁu?ﬁ%’&EZﬁI‘?%ﬁ%i gn.m:0°
¥l RS > A XEEAR g, =1 0 BH R

7(a,L,UP,N) % 2
7(a,L,UP,N)

(e e

GBBE A Th o A J-La BT B,
HFAMBI S 3 Bib RER S RBATRLHBER CBE
TR 4% #5442 CP-OFDMA ﬁ%ﬁ’;\ﬁ{é_l—2%l,iﬁ?ﬁﬁ%$
(Precoding Rate) A4 ## F » BH AR EN 7 2 %

2L

(9

k=L+1
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B -—BEEFHRAL AHRBERGCENS —E 0,
ETRBAEFEA(IDT LA ZER s B ITERILEHA
MmiFs -—FHR > Ar, REF KA FTZE™R g,
Y &84T 0 & (B AL Pnez,|omez,) » A VB, BB EH
ery P2 th¥ o ap, BRI EZK(I)F2zp,» BILHZER
B, TR T A REE RS © oolgumez,] » 3ok -
RER G REABEHLHBER C £ETHSBHEEEX
CP-OFDMA 3% > £ ¥ N B A 1-2[, X A% B % 169 15
FrAEAEIARER T2 2R Rk % -

BLBEIE AR TERAATRHZIFALSS G
—BRTHRAREZE-—SCAFEXR PSS ELARARS
BB - aEBESANEN 2048 -DEN 64 RARHEER
Pl a 5% 27 28R ER Y AR EMNELEER
z SP-CP-OFDMA S B A w4 sO Az FR R A th
S MBRAEMR -~ g5 g% uh s WL, R M ATESLEER
G ¥ &4 2z SP-CP-OFDMA 332 % B 4 4o dh 4 s1-s6
Fim Z % R 8 o

BASTFHABEZXE — 1 A H SP-CP-OFDMA &) 78 4 %5 4
il

4& # #L # (Pseudorandom) + & k% & E ¥ A TF
SP-CP-OFDMA TT& A B M H F R L #TH K > Nk 4
Ry —EBREEZRF ARABRALBTFRAREOERLT -
BEHRZRASBER - B d ALK LBEATHEH
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HZHBEAGBRZAL RERLETFRARES & q B

BAEXZ2ZHENTF » £ —1 A # 2 SP-CP-OFDMA 3R 3% B A /I

NRREMTTTTT2FRRARRE
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B™ = [( n* (/‘tz(z()))q Q,)38€Z,n€Z - Zm]
co™ = knquvmnsermmelaJ

W% R A v =tforme 2, Z @ B VORI B A TR BBER G
FPHEZAHE UEFREAJ-LESARHGH1IZIER
cc,o MMM A - K FRARETIE-—FERAF
SP-CP-OFDMA = & % > ATl e T LB H EZERA
BEREAERICERp, ot B b AATHRERC, R
e A TRGEER G THERAR TR AnE2E—% @
M #% SP-CP-OFDMA 3%t £ F N B8 1-2{, 2 A% H % 189
BT BRI RENTT T2 F R R REE -
BLABEAB O HBTRERAARATRHIZIFEHBERSZ (Y
BAHTFTRAREXZE AL EISHAS EHFRAR
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BRIt adn 27 2BB8ETHT AEAETALSE
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B tI-t8 AT F IR R BE -
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R AMBUR TR RXxGEFAEHRTHE TxBY
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TRz HFmigFITELE -

ATz OFDM & OFDMA &8 2 4 ¥ 4% B 4 A5
HeBE LAAUHEHAASEAEREL  RAAR
WEAETHBHMBELIAALASBELIHFL KETHHZ
CP-OFDM & CP-OFDMA 1% 8 2 4 B % £ £ % %] & & CP-OFDM
AE B R CP-OFDMA A SRARBEALERBALBRLZIF L
EAHEZBERE AP @Er itz NRMs &8N
HR2HE I B P N AR - wib > KAEwH2 OFDM
B OFDMA B # 24Toa b A LiERBELALSBHE A4
EHAAME s E R E bR A% A48 M 2 CP-OFDM &
CP-OFDMA M8 % % A& 77 49 # i& % % (Sidelobe)s %
BERAE AP f AEF - Hib > AENE 4% OFDM &
OFDMA 1% & % % » A ¥ 2% 5] 2 37 48 &2 W 1% % OFDM & OFDMA
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# %k (Sidelobe)h R HRERAEFHRAZES -
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—EHAEEAZR  AURH—GAZLARE A"
— BT ALBE  AURE -—FHSBER CHZIHGA
HamEd ETHEBRAAERE DAL —REBFLA
B BHELHBEF ARV FEAERABBOEARS TFE

AmEBAFEK b =06xdV;

® —FRESE S AUARE - FRAENEE S H LA
B F A EVEFTRARE AL —FHEHOE
XV A

—FHGE RARAEZARNEFE Y By 2 — 1% % 47
Megs—EHmnk st gz dsags xVqraHn;
Ef > gREHRTERFLS—E—ERAFEXTHRS
& 17 B (Orthogonal Frequency Division Multiple
Access OFDMA) 12 #4 15 & 0% » %1283k s(t) X X4 H

Q@ XzZzEHFHS(IBATHALZKX()

2

y (1)

2

|

EF{S(I) (t)Yexp{-2f1T}

FREXN(DFZFS"OITERBA T H£2K(2):
FisO(t)} = Lz/T (d®) a(tyexp{-2ft}dt
% (2)

t=-T%—Tg
FEA(DF2Z@DaO TR FE£AXDARM) £+

d[d®) a(v)]
dt(ﬂ)

= _i(.jzﬂf)'ﬁ" exp{—j2nft}
B=0
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B ARtk TR 2 A OFDMA & 2 % &35k s(t)
BE NN REN 72 F % (Sidelobe) E ik ik & -

2. wHFEHNGEEE | A EHwEn > H P PS
1% o E B A4 E X 4 48 %4 1 (Orthogonal
Frequency Division Multiplexing > OFDM){% & i < &% -
FREKXOD)THE B vO0=) 50" W) e, (w0) 0 % F — K
FlEHTHREMELE B — F R4 -

=0,forkeZ,
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#0,formeZ,andceZ,

Hd ERHRLHBEERCHLZE = RA K4 &
B EBBE 284 OFDMN i £ 2 &Mk s(t)E A
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