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N5 BE Z0 S AN AR DG, TE A2 D s — i 2 1 4 B AN 5 R 214 AN AH G,
1 Hd 5 BeEG e — i TR B (P AN S MPE BRI EGE LT 1) Weierstrass & B, X
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R 22 15 2R 43 i S e il AZ D ISR e 2 D s AR P e s 2R
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SRAET T R ARSI 5 [P B O LR

AU EFER, TEYI R in)

1 X T8 I e e AZ D it i A -an 8Os, 8N e D B0 AR 2 MR 1 1Y
HeERA, I NMSE VRO SLHERG RS s FRARIR L A 45, ST I Dy e 1) i 2K LA
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3.1 AT

)@ 1 322 DYAS T 1 ) T B e . — SR AR JC I A2 DT A N A
AR, WALARL VR BB A, R s i LR A« DR
R AT E AR, 15 AR EENAR; =R T IR
PERF PR, S HAR R ZE R, TR BORAS S, 52 8 AR
TR AR AL, A4S I 5 DI SO I A B B iy N 3t 2t DU o) A A5 28
12 NMSE FI EVM P4l 45 L 0
3.2 BERYE S K SR A#
3.2.1 HAE ot Ak

DB JEac A2 e A 4 0 i Z0 i o B R A s AN A o0, S5
AR BARMZNEDBOR AR, ARG MElH H AM/AM #il AM/PM >k
A . AM/AM S 48O 50 S 5 1R FE B A S 5 IR B AR 4K, T AM/PM 22
Fet A5 5 BRI 22 BE S NS SR BE AR R A e A S s
M 24T Saleh B4, Rapp B, JoidfZ 2 AR, [EAZARFRAEINSE . 4T
W R A w2 Tk 5oL, & M Saleh A0 — L
pa_in_out_memoryless.mat " EFE G (FE7 A9 AMPM.m SCAF), #3H1
AM/AM J AM/PM b4 Bl R 3.1 B

AM/AMEF B 22 g AM/PMEF 28
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€ 3.1 AM/AM Fl AM/PM % il 28
M1 e RIS H PA T 4518
1. AR DysAEAE B 21 AM/AM K B, 7 4m N dan ie i2 F 2 i E 4E2k
P
2. AR TR AM/PM R EAFPEIR AN, H—1k )5 B8R 2 1070 Wk, JLT-
AJ L2
N TR PAUE B B A R EE e, REI 1000 AN R SR E N/ H AR AL
T T S0 (FEF 3092 tongjiom SCHF) S 2IE5 18 W N3 3.1 o, nfik—
A UEWIAE R T ARIF 5T A 0] DL 2 AR AT O EL IR 560
3.1 NG
e N A, GE v
AARE ZEANEET 0 1R el 17.1%
ARV 7= 48 i 1 2.7145X10™"




3.2.2 @ YEE LR MR RY

W b B AT, A4S AR S ST e R A AR A O ERT DL 2 T &
W, WLE 2 P TR % Tayloy SAUBAY, e 2 IR g AT i . 2T
AM/AM K EFFE, FIH Matlab, 12 H /b =3k (FE)7 30 WIYNH.m
PR XS N R E R TS, IF TS DL NMSE, S RA g R an
Kl 3.2 7.

T AZ T &

a5 i i
D . .

Kl 3.2 TCiciZ AR R LA
7E Tayloy eI, 2 0 n] LUEFEAF I 4L, 12 ) NMSE PEA 5B
B IHERG AL, 25 R TR 3.2 Pivs.
#* 3.2 ANFEIFT NMSE

ANAIB# NMSE

% 3 4 5 6 7 8 9
NMSE -37.8987 -47.1251 -53.5563 -64.3668 -68.7513 -81.1763 -83.7582

RO IR S, THEEORRE S, A A, DURAE RS
W e A A ORISR A 32, SRR I 7 TR A

z(n) =-3.6889x" +8.4357x° —2.6117x> —5.0323x" +2.1047x
-0.3086x" +3.0141x

3.2.3 MREARFHLE T

HAT, AT TR BRI E O BUS TR,
T2MAT AT 55, b EEARENE: S AR B TR B AN
It Z I P PRI BOR . UK LB AR A2 DB P R I 5 5 7k
Lo PR HABASERAE DA B & I AT S A8 3 > JURp PR AT S I IR 1435
MNTTHGY Th A JBOR B (K AL bk e BRI, SR RGE MBI Ab T, 26
TARAE IO, DA R 2etthitl, FLRAR g B R 18] 3.3 Pior.
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y=G(F(x))=K-x
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EIBAR SR

Kl 3.3 Tk L s B

FERAT RELe MEAL I FE A b, AU PR LA PR AN LI R A A, < i i i PR A
LSRR ST (1) 4 B At i AN KT 4880 e 25 1 D i N B e KB NI 4
BHEAS BTN pe(n) | B KAB R 1.0553, BT LATH 2K 2L 2% (0 4 HE AR [y (n)|<=1.0553;
F— LIRS DR, R BT RE A S T e T %
R, RGO LA B 5 4 H i P R mT e 1 ﬁ%a%%ﬁ¢?1%ﬁm
TN ATRERE . AETDUM NIRRT, i z(n) A 1.9274, FrLAZEG W
LIRS, SRR K B S Tmmmmﬁﬂﬁ%fﬁﬂwﬁﬁ%ﬁz
k=1.9274/1.0553=1.8264.
3.24 FET LMS BENEER TR AR

XA @ D AR e MERF LA 85 S —AS 7 B 2 sk, T ik S As
HATTBOR R AR PR ok iR v, B LRI AT DR E 02 1 2 I =R R R
A AT I JE DA, WO REV PR AR B T i s B R B, TR, TR
PR AR LR MR AR 2 — A 7 I 2 I, o2 2 I T ok T 5 117 i 2 ]
WRE 3.4 fios:

Kl 3.4 Joiddz 2 st ik B as R EE
BRI TN x, = x, + jx, » WIEASFEHSG A x, =1’ , LG
NP RSl =R

_ i _ J O+ (1))
x, = rpe’ =A(r,) (3-2)



B A Ay (r,) 50 55 TR LA 11 AM/AM FIT AM/PM 46 #y : pR 40,
HTGe12 2 A AR KR an R

A(r,) =ar, +ar; +..+aur) =P'R, (3-3)

Y=Y, +¥r, +¥,r. +.+¥, X =0"R, (3-4)

HEARH, P=la,a,ay]’s R =111l O=[¥,, ¥, Vs, P 1

Ry =[Lr,,rhry o HITAREGHAFTEEE AM/AM KEKL5E, B
JROR Attty AT A(r,) WAL :

G(A(r,)=ar, (3-5)

Horb, o TR RS, AL EABUT L 1.8264.
FT LMS BE N SEVE R Jg B2 A8 B AP I 5 R 2 N, A4S 218
'ﬁl‘:?\ﬁ’ Elj:

J\(P)=E((ar, = G(A(1;,)))") = E((ar;, =G(P"R,))’) (3-6)
s LMS ISUENE, REu R P ISR AL
Py =P — uApJ (B) =P, + uR,G'(B R ez, —~G(F'R,))  (3-T
B, p B, ERESN, SRR SRSt GG
R 8, mE ATl 5, G(r,) 2SRRI A P BRI ag ih 2, 2R

JaAAAL, BTLLG'(B/R,) ATLGERVEAE 1, P A4S 2RO -

Pk+1 = Pk + :URA (arm - G(PkTRA ) (3-8)

325 EG R

I Matlab Zwfef; 52 _E— 5@ 13T LMS SERT H G N TG id 2 ik 5
R (R SO Jerh diedaim SCHF), #4320 TR B0 AR Lo el B2 A 1 oy

y=0.97902x" +0.06803 1x° +0.033969x° —0.0018415x* —0.025084x"
+0.036787x* +0.59689x

EEARE R, BUPK 1 8 0.001, HEREZREL T AR, BWEEh

TR 2 /M 0.0001
J(P) = E((ar;,, - G(A(r,)))*) = E((ar,, —~G(P"R,))*) (3-9

ZE TR BAME J5 DU S Y (R SO Y2 afteryszm SCHF) 4n I 3.5 B
TN, KA RERUNAE AL 1.8264
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DD D.I2 D.Ifl D.IB D.IB 1I 1 .I2 1.4
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Kl 3.5 ZHUR LI
iz HPE FEAR NMSE/EVM PPN TR BLAME I 25 5%, Wi 3K 3.3 o, Al
TR IR AR e PE R PR T SRS B e v, LTI B AN S5 TSR o s 2
FL RN
% 3.3 Pt 4L

P RIS EL gh R

NMSE (dB) -41.4757

EVM (%) 0.8437
3.2.6 LMS HiEr st

VERASCONE 52—, ASCAAE S LMS S8 ook o B 48 SCBR[3]6) LMS
SRt fEsbSEaE B — D ot iE I, Gl LMS 5k, RIS TR &F
PR

FLFAL48 LMS S3L 2 Wk IS N PR BUR R 53 AR A, {8 15280, (H2
IEARSCSICH FENS, et vy e S5 B8 e by o 5 ) A

SCRR[B] AT TR ERE g IR IES, HICIZRF 2 R, H#ES
wr:

g(k) = y(k)e(k) = g(k) = Z Ae(i)y(k) = /12 A7 e(i) y (k) + e(k) y(k)

= g(k) = 2y 2"e(i)y(k —1) + e(k) (k)

= Ag(k —1) +e(k) y(k)
(3-10)

b y (k) AR, e(k) MRZEG STt Sk R,
R AT TN g(k)=Ag(k—1)+e(k)y(k) (3-11)

WUREARSHEH M wk) = wk —1)+ug(k) (3-12)
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A SRR PR ILATAT M, RIILH g (k) IR ER IR, B S
P IE M AN, WOAE A b P ISk, K 2 R T S A
g(k) = Ag(k —1) + (ax(k) — y(k)) (3-13)
A o DB E, (k) W DTBERANAT S, p(k) A DBk b A5
5, Wax(k)— y(k) Bk SERrRY 5 BAR R H )R ZE A
T Matlab gufRBeE LA ME (R SCPF diedaigm SCHF),  HUMTFIEAR
AK w o 0.001, CIZET AN 0.5, it 431 YEARRI RIS, T AT Bk i)

LMS SE T E 913 A s, Mool e s 752 . LA b~ I
3.6 o

K 3.6 it LMS &kt b
3k fE A Tk B AR 2R PR R A AR R X, e (RE R SR e
afterysz.m SC/F, FEHEAAH I R EAE YSZ17.m U is oW R E 3.7 B,
A KT REBURAR LN 1.8264.
y=0.99577x" +0.068243x° +0.032815x" —0.0029904x* —0.025959x°
+0.038518x% +0.59653x
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K 3.7 HEF Sodk LMS i ok S

Mt 2 S s FHAE Fe bR NMSE/EVM. 3P4 TG ELAM 45 5, nl 430t Eb 45 3
WIFER 3.4 R, w] WG AEW S 5 JORE B 1 #A i 4 i o
* 3.4 JulkbEr e vEN FRAR S EO EE

o3k A e X b 1548 LMS Heidk LMS
NMSE (dB) -41.4757 41.4814

EVM (%) 0.8437 0.8432




4.181 8% 2 Bit1ZThig

4.1 A

DA AR v DA AE TG 2B (P S At b, S A S 35 T R AE
RIS AN S BER 25 AN E S, T H S ar s — R B A G, 1l
HA LN DRI Volterra 2 HUH MY . Wiener £271 . Hammerstein 4571
FcAZ 2 WA, 1 Wiener #5278 I Hammerstein #5750 52 Volterra 2 B
RRRRTE A

— M Volterra ZeHUK K 2%, 11012 22 BB AL (12 4-1) 7T E 2% JE Volterra
LR AT, XFE—K, AU T D0 3RO 28 A i 1 1 3h 25 1)
AM-AM/AM-PM 5tk [ REORBN(O+) BT (0+1), KK T %
GBI A2 2% R M .

z(n) = iih@,xk (n—m)=hyx(n)+hx(n—-1)+...+h,x(n—M)

+hyx*(n)+ h,x*(n—1)+...+ h,,x*(n—M)
o +...
+ heox*(n) + hex*(n—1)+ ...+ hy,x*(n— M)

n=0,1,2,---,N (4-1)

A7 AR AN S 5 e 2 2 00 s 2 K FNE 23R BE M A ] SR
SHEE W W1 B/ Z3ARE, MR D IO 2

[FAE, TR LA SR — 2R, ] DA Do R i A iy . 1l
12,2 TR (P IR BLAR, A7 R IBOR SR SR 30T, TS R 120 S 2% #f
PLSEH . PRk, AT RAZS RESR AR 2 SE I (el e I Zh b i), bt T R A% sk i vt
S, 1S LMS B IS N IEARE VLSRR TUR A8 24

ENERS 7 5F

1. M AZ Dy vy N s A E e, 1k a2 2 B i N A i LR
NS AR e PE R A, il i/ ISR IR S AR My, T VPN FR
Fr NMSE VU BT 452 28 (i 2

2. K FH AV N S 25 R ey S Y 2R LA A TR, ) 0 I SIS ECHE I, o
LMS i H 1E RAIEAR T F SR AH O FR T 240, 12 VPN FR A5 2 8 NMSE/EVM
PR TR FAME I T 45 3
4.2 BRI S 5K R
4.2.1 B2 BEE L MR AL B SR AR S5 VRO

2 2 A =151 F TG e 2 22 T AsE 28 R > Wi (R R0 7 SEARL IR AR
PRIk, FERR BSOS RN T T LLR R o K 4-2:

K M
Z(”)zz hka(l’l—m)|x(n—m)|k71 n=0,1,2,---,N (4-2)
0

k=1 m=

sl WAPHRRIOBRE SR K e AR B, R ALY [ AR £
PERFIE; M OICIZIREE, RABCIZ AN 2

Dhiscn 2k Z =[z(M),z(M +1),...,z2(M + N)|" (4-3)

RrHHR SR h=[hgsersPy g g By oy T (4-4)
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ESCHASEUTY] X =[X,, Xy 00 X,] (4-5)

x(J) O ) 2 0) |
T . . . )
X(j+N) x(j+N)x(+N)| x(j+N)x(j+N)| |
PR X 4-2 20 Bl TR 2
Y = Xnh (4-7)
M RFHFRZHUE H 05N —I-fi N
h=(X"X)" X"y (4-8)

A (4-8) o, bbs H RORFE PR R P

AT SRARI, 22 F O SCRRIIF T IPIOL, S 7 A58 S48 A% ) I 32k 08 v ) A
WIAERGSE, A2 Z It m KN B k=5, IR EE M =3, {F Matlab 15
NAHR S SO, SRR ARGREP SCEIE 2 1m SO TS BRCAZ D) br 5
1] AM/AM A1 AM/PM HELE PR IR, WKl 4.1 Fros.

Kl 4.1 CAZThissE b SRR ) AE 2 e h 2k 1)
C1 R THBCEBR T AM/AM it th 2 &, 2 hid 42 2 T U R R () AM/AM e h
e, 3 NINEEERR AM/PM etk 2616, 4 hiddz 2 iU AM/PM
EREEA3D)
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{1 BT AL RNCAZ D e A2 2 AR S HUEE hy 3R 4.1 BTN
z(n) =YD h,x(n—m)|x(n—m) [~

k=1 m=0

#* 4.1 W)L 2 AR ZHUIE Ao
Do ZHUE
hio 14.461-3.31331
ho 7.4119+6.88541
hso -4.3146-18.698i
hyo -19.116+18.534i
hso 18.339-6.05621
hip -22.912+6.13731
ho; 2.4023+1.07621
hs; -18.392-5.10831
hy; 46.154+13.2891
hsi -33.99-11.0081
his 28.395-8.23161
hs; 2.3699+1.8782i1
hsz 6.7854-5.45371
hyo -30.901+2.58751
hso 26.724+2.53031
hys -12.076+4.2646i
ho;3 -1.7673-0.752081
hs;3 -0.60305+3.51261
hy3 10.484-3.8911
hs;3 -10.356+0.595631

JAER RN 5K %0 NMSE {8 4-44.5408dB, JF ik &l 4.1 w40, 21250 riciz
2 T AR (A FULME A 28
4.2.2 TR EAER KR 5 VP

N T SR ICZ AR R A NS 5 I RE IR, T T 1 TR LA AR A gy
Al 0z 2 UK B AT DA R R . B 4.2 D TR BLAR B SR
BAHER, TRESEAG SR x(n), B SA yn), BOERIHHE SN
2(n)o RBHEEAR PUR BLIN SR A NG 5 02 2(n)/G, [RIRHAS 25 A5 54 $(n),
b G RO IR R M3 2 o g e Wit [ i T 2k B I 2R 8 (03 HE A 5 ()
RIFH L2 I 5 S v AT, R 2 e(n) = y(n) - p(n) T B 2%
FIHIEN, EFAENT, Hz2mn) =G *x(n), WEZE e(n)=0. KX T K z(n)f
G * x(n)Z TR 2, RATIEFAL e(n)fi/NAITIRE 2% 251210,
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L) i
A
/
/
|
]
l Tk 2
: Il e
|
b . <

B 4.2 TR AR A SIS A &
PR A A 2R AR A B S 2 DB AR MR PR A R 1
M AN KR5S, PR E s IR RIE A N -

y(n)= ifbkmx(n—mﬂx(n—m)r_l (4-8)

TR L 2R (A28 b FRUR L 38 TR A 2 A ]
y(n =iMZ: mu(n—m)|u(n—m)|k_l (4-9)
u(n)y=z(n)/G (4-10)

SO A ETOR A K G BB BORAS B & N R TSSO AR K,
Bt LB A T30 2 (1. PR N ZRa sl , PR A2 FUR I 25
e IR, Ry

y=Ub (4-11)
BENSE

Bk BN y =[9(0), (1), ..., y(N =D (4-12)
W SCHHINZ 075 U =ty ey, ooty | (4-13)
ukm = [ukm (O)7ukm (1)""’ukm (N_l)]T (4-14)

z(n—m)|z(n—m)|k_l
u, (n)= (4-15)

G | G

Pl 2 3tk b =[b10s.e,bi0serss Bist sooos bt T (4-16)

JZH LMS (SR SEPIEAG T EBUR BN 428 25 b , IR AN
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b(n+1) = b(n) + u(U UY " U" e(n)

e(n) = y(n)—y(n)
o B EAUP K, g LMS SyE IR SIcH & .
£ Matlab 5 NAH R B0 SO, 100 B0 1042 22 I 465 0 2 IR Dy s id Az
R, RN K = 5, eZRER M = 3 (FRJP X9 2 2.m SO . 7E
“CHTHIE BB R DR KA PIANRAFA RN, it R E WAL, R
L A2 SR, HERER G=915 £=0.005, 25t 500 R K A5 3T 25
B SH, TR RIS by & 4.4 AT LTI I ELHT I 10 40\ g

(4-17)

(4-18)

Hh Il B2 5 AH AL 2= 1
% 4.2 WUR NGB RN R
TR 3y e |t soo v | gy | POUME
JBORAR %K oy . 1 VHAT 4 b NMSE
G H FE T 7E T e (dB)
0.001 Ak ANHE (<0.3) —
0.003 AR ANHE (<0.6) —
8 0.005 AN ANHIR (21 0.7) -16.6259
0.008 18 R (>0.7) —
0.01 18 R (>0.7) —
0.001 ANk ANHPR (<0.3) —
0.003 ANk ANHPR (<0.6) —
9 0.005 sk ANHFR (B3 0.7) -32.8117
0.008 185 R (>0.7) —
0.01 sk IR (>0.7) —
0.001 ANk ANHE (<0.3) —
0.003 AR ANHE (<0.6) —
10 0.005 sk ANHIR (21 0.7) -23.7507
0.008 sk IR (>0.7) —
0.01 sk IR (>0.7) —
0.001 ANk ANHPR (<0.3) —
0.003 ANk ANHPR (<0.6) —
11 0.005 sk ANHEEPR (323 0.7) -15.5858
0.008 18 R (>0.7) —
0.01 185 R (>0.7) —
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Kl 4.4 HICIZ TR AT R N S H e AR 22 B
(1. 2 PR EHT G IR AM/AM Rk dh 2k 14,
3. 4 TR BLHT S (S AM/PM 1 it 25 1)

PG B TUR 2 L2 2 AR AR by, WIFR 4.3 PTom

K M-l
y(n) = z Z b, x(n—m) |x(n - m)|k_l
k=1 m=0
4.3 FUR LA 02 2 AR S H4E by,
biom ZHE
b 1.0966+0.169681
b -0.5989-0.751781
bso 0.45737+1.89771
by 1.3128-1.82131
bso -1.2378+0.67301i
b 0.34521-0.0989911
by -0.73194-0.40191
b3, 2.78+2.00221
by -5.69-3.86551
bs; 3.8961+2.48511
b -0.8656+0.289731
b, 0.64295+0.193621
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bs; -2.3513-1.3456i
by 4.9274+2.84731
bs; -3.6663-1.97371
bz 0.53035-0.234571
bo; -0.23554-0.062841
bs; 0.68062+0.473661
b3 -1.4852-1.00111
bs; 1.256+0.707431

H: NMSE 1 4-32.8117dB, EVM i A 2.2878%, Jfimit & 4.4 vl40, 123
AR ZR PR AR TR H SORG A vy, T L AME i T s N i HB e MR A RO AR A
P FRME 5 D S e S 2k B AR /N o
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5.[618% 3 thB R

5.1 #H4RME BTk ACPR

AHARMETE D) % Ll (Adjacent Channel Power Ratio, ACPR) & & 7~ 18 171 Zh
RILISHL, iy T AR 2R 80N Fr = A ) B A 26 43 s R AR A5 5 IR S i R
BENTES WK
["senar

/2

2

|, sthdr

L SRR 5 (WD % 2 B R A, AN SO [ R L HEe v SR 1
W) 2 o BT BB SR ARE % Fe=30.72 X 12MHz, f£ 558 % 20MHZ 5,
& LTE FRAE U .

ASCHTR I B EE R R, BT S x(n)f N AW EE
MA—ReEARITY, BHEHE x(m)f B airmt 224, 152 x(k), REH
BOEAE T, FEBREA N, VE AR5 x(n) B ST RE A, il Matlab i
S NG T TC TR BLAMEE IR Ty 3 TR S 4 A7 5 SR F 0 BCAME (1)
DTN A A5 5 I D R e 2 B ] CRE 3 S8 ZIF.m SO, Wi NI 5. 1,
AR AL ST Sl 0~ 20MHZ, AHAR & A 20~40MHZ.

0 T T T T 0

ACPR =10log,,

PSD/dB

El
PSD/dB

PSD/dB

A

a6 05 44 02 0 02 04 06 pg 1 MO - P T TR e ———
- - - h - - 08 06 04 02 1) 0z 04 06 08 1 <08 06 04 02 0 02 04 06 08 1

13— {5 He e i
K 5.1 DhRE = T I
HHEER =M55% A ACPR, 45U~ 5. 1:
% 5. 1ACPR &t 11

\ . . TR ELI T A TR EL IR
T/‘/Ab/\ /T)\:D S 2
ACPR(dB) =70.9070 -44. 8026 -55.4217

M B AR W13, Gl PR ECAMEE (1 D A MO 28 i Ao (R MR W]
f&r, ACPR P T 10dB Zifs, #UASSCER M TR EAB AT 22 528
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BRERGES5RE

ASCWFIE T DA TR A AR L MR MR LSRR FAN 2 e i 2, 0By i
SEIERME T IS AATILIZ PR Z R R A AR LA AR PR R 5 T W (R R 3R
GAMERA, IR TR A AME RO IEAT T 45 R Hre

Fow, AL AR R S TR AN AR 2 2 T 2 A A A
R, ZUEN R B BB HER L, (H RN m R Bt e ok 1A
B ZRE. BT B AU BB I, PR AR 2R 4 T LA E AT R
SARLNE R, DAL DUR I AT AR, AT LA R8Ot A R DA £ I 24 £y J32 Skt 37 A
R

R, TR A A2 2 IR R SRR 1438 5 SR [R5 ) G SR A
A DA S RO HOI a8 Sl R I R R Ia B, (BRI AR, IRACHE ik
AROR SE 32 15 DI ) A AN W L B A 5 D3 B KA, 8 2 I el DL [ I e, A<
S A AL DT A AN M (L B T At R SR Eh AT e KA . IR AE
LRI AR, 5 A R A T A Bt

FH=w, AR ERAG T CIUREAME R B SR A . K
PR FAME2 R Sl 3B 4t A 5 (DR s L I, EDWSGIE T AR SCE8 1)
P S AR R AT S AT
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