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B SRR R AT PR IR A Poisson 7341 BB SR AT T, B4 RS8P0 A5 WA N 72 R N IR FR )
o FaE ST (SaS). Hughes B % [& T CDMA (5 &4, H P ILE—w i i m — 5k, T4
AR e 4 IEAT 1Y, RIS —F bl M5 S B 7B 5 2 4h, WAHs 1 AR R 7 A5 1) 2 H
P, 2 H PP RS CDMA P2 YERE ) — A B ZL R R, W SR A S HLAE IS 1] A2 8] b2 Al
Poisson 73 A1 ¥, {5 5 5 BB EE B9 45RO VR « AL BENLIERE, T84 BT A RS HLIK P15 5 Z AR A
Bk SaS BENLIEFE. Gulati &5 B BF 7L T ASE B R ER AR TR . A X4/ FRR X3« UL /e
LRy S5 25 b I R 2 (] Poisson/Poisson-Poisson WIESARKAET EF’];*%E%?TE%W#%@, 8 4 X 35
Poisson 73477, HIWLIEM . Ad hoc W, FHRAIGETHARELN SaS 70 A 1 5 /) X o Jk il 585 158 73 A 52 30
SR E R R, R PR 0t BLLE B ) 2 AN g IR 2 ik S5 s R, A o BROE 23 AT B Poisson
OISR SERR 67 BRIGZREAE S, TEER 2 AR YR b, B b AT SO Ge v R B, Sk B R
L FUIRA LS N AR L2 75 IR ) O IR A5 5, ST Gauss ¥ SaS 4347 ); Chen 4 )
fath SaS 7 AR AR H W) 5 2 e EUR b i B R 20 A, AR SR Ee il T B E R R
{UFSFNEEZ N

Fr T Cauchy (o = 1) Ml Gauss (o = 2) 41248, SaS /3 AMMEZ% EE K%L (PDF) B & i =X
NN, SEARGMERE DM LI X, Niranjayan 25 10 S8 THIEFEE 1 < o < 2 1 SaS W
MR, BAEL M Rake SR SR HEGHF (MRC), HHES TG0 L AR BER. & NEMERTZ,
Yo < 1B, SEELMEESLR MR kP& 1. Rajan 55 12§95 T SaS B IAES N, MRC. 2k
PEVCHC UG « il J5 & 9 ORMARLE . TRt s A5 & Fh & JF 500 BPSK il i 73 4R 1% BEAIAH 2
[f) BER. Sureka %5 131 U EIE RS T (distrurbance) /&M Gauss B (AWGN) 5 SaS T
BN, HKEW G PDF RIAAGZ AR, BIHAR ME SEI s R UL ¥t SR1T, Sureka
SR T AN S ENT R PDE RIAR, JRHER I TR ERNLEE 4 5 BER PERE. Yang
8 MR U o2, 3 T B HLH] (mapping mechanism), #ESH T SaS MR 24 FHI M 3EH|R
HRE% (BER)/ 75 % (SER) FiA. Chen %5 1) $2H T SaS /A M2 %5 FE R 401 3 Pl flRik
2, FET U, T H A2, Mohhammadreza 25 161 2 T — AT SaS SO AR,
H B Rayleigh 70 AT R S I ASE. 52 b, e XSSO TAE R RTIR %4102 SaS /i S H0E 2
. I, 2 HTIEAE RS BER/SER. 15 SR A B REIRIR A — AT, TFES
FERN SaS A HITHL /B A ) PDF 24

A EBERGKH T M RS, ERAMNEL EEETIES, RIS 2R E
SaS ARGV T T, RADN L R AR E I, MR S HOE AT, B A B A, A
TSR RE. AT FEE T (1) KX R EHR, #EF1G8]E SaS DAL E 1 2
4 I R ERIAX, BT, 40 TH SaS S EAGTEITE; (2) 208 TASTEEIERIVERE, 45
7 IRl PDF AT (3) BB LRIl E R, Hialom AMUFER KM Sas T, A ES
ZHEMSLHIINPEE Gauss B (AWGN), RIS S (0 S R 75 2 S I 3 2 FH . AR SCHE HY 1 sk e P T
IALNERCN AR B Sas M X — ik, JRIE 07 EAEUE TSI IR R B S 2. R, B 10
R EI A THRE . DL R 1 BE 7 15 984 2L

ARHHAWT: 56 2 TAHAT SaS /AT FIE E Rayleigh 4045, PANIET BN S5
5, FR A T EE AR R . O T S IR A ER R, 7RSS 3 Wb, e TR TR R EEIR
it 5%, JERABEWR T8 &0 RRAER T7 %, 4t TG THFS R % B s 4, R e A 153 18,
WS 5 IEA oA AR SEBRI ST, Balloim L SR B35 Gauss M, RIAESS 4 35, 1807 B R A4
I E LB, BN R Gauss B NI SaS W 2 1, AT UL N B — )5 SaS Me, X R W fl
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THEETRA . B Jm, R385 1R T 4.

2 HRpE=R

AATRBEANH TR o FEDA, BAFR o Faxnmrag NEE Rayleigh 7047, LA AL 11
FE Rayleigh 73 A Z A0 B A&

2.1 YR o BESH

SaS 73l Cauchy 73 Aii Fl Gauss 73 Af 2 Ab, HARE AR %5 B B BUAFAE & O ik =X, & H
FHIE R ok R R 17
¢(t) = E [wt] = exp (-0 ®[t|*) = exp (—7]t|*) , (1)
AHF B[] RARMWEIZH. S8 o € (0,2] FONFHIEREL (characteristic exponent), & #E T %) 17 fk
MREIE RESE. o /N, BTGS20 AT A R 5, R Re PRk Y s ez, WA R e, kR gs .
a <28, R —(a+ 1) IKFAETEW; X4 o =2 K, WA Gauss 2040, AIREEERL. 2% 0 > 0 B
NITBUREL (dispersion), v = 0@ FONRE (scale) REL, EAIIRRSAMN TIMEAR BRI EE. &
RKLTF Gauss A T HI T 7= o, Aa=20M = 1 ol 07 R —ABEHLAE R X R SaS i, A<
kN X ~ S(a,0).

2.2 EE Rayleigh 777

e BB A5 52 % A [APER (isotropic) h = hy + 1hq, F R & by FIERZ /38 hg #
M SasS s34, WHY, ki, hg ~ S(a, o), [N}, by, hq WIRMEKE SaS 70, AR h AR o F2E
(CSaS) A7, it N h ~ CS(a, o), FARFIE R ECh 13:18]

d(t1,t2) = exp (—7[¢|*), (2)
ottty IR ¢, |t] = /83 + 83,7 = o WRETHEL b2 | /h + b3, MR, H PDF Jykf
TERREL, RIS (2) B Fourier A4, Kuruoglu &5 18] 5 H 7 B4R IIHE SRk fE, HREXA

a0 = [ wexp (o), b0, 3)

0

Hrr Jo(z) = & foznexp (—rcos@)dfd AFE—I 0 P Bessel BBEL. X (3) FRNEE Rayleigh 5377 5L

a-Rayleigh 701, A% a=1Ma =28, f,,(h) AHEHEHETTRIEL, WA

h h _»?
G f0 =g g
Xt # B Rayleigh 0 i IS o, v filith, Kuruoglu 25 18] $2H 7 3T BRI H %, HaHESHT
EE584% h 1 p B

_2T(14+ Byl - 2)
E[h¥] = / B fon (B Fiop) . p<o. (5)

fl,v(h) =
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Gamma B I'(z) = [ t* te~'dt. FESLEEAN b, 5 3IBH o,y KIMTTEE
E[Rp*] _ al(p+ HI*(—p/2)T(~2p/a)
E[h?]2 20 (—p)T2(p/2+ 1)I(—p/a) ’

B T(p/2) a N\
7(wlm+p/2>r<—p/a>) ' (60)

(6a)

ORI 5 Y, XM SRR A2 (5) M RIARLYE, RIAEE — N A& 22, Sun
&5 019200 3f p BOHUE X G THERERIRE R 755, T8 S HL o,y THEREHOB T 240 p HOHUE.

2.3 MWHEHA=EL

Pastor 1§, X BB (log-cumulants) 9250 HINERA EARIMTTT 2 R T3, 4T40
R o RN TR, U E S R — R A ELE R SR T T, R, ASCRAI
BERBURIIE, 65 3 FRAH TR Rayleigh A0S M T, M HIB A5 & 0 IO T, 5
r T SRS THIOPERE, 4 th T AS I IORESR B B0 logh 1 &k WY JELAAE T H/E%% 1 10 p BRERG &
YR G183,

k k k 9pT(1 4 B)yP/aT(1 — B
my.n = E[(logh)*] = E [lim dhp} = lim d—E [PP] = lim A 2TA+ )y ( a). (7)

p—0 dpk p—0 dpk p—0 dpk F(l - %)

SEREAES RRENRR, 2d0H5E . S BHEHEE] logh 11 2 4 | R2REHH, 20008

Cy,n, = Ellogh] = (of1 — 1) C. +logo +log2, (8a)
2 1 7'[2
Cyp=E [(logh —Chin) ] = ¢(1)(1)? = a2’ (8b)
11 11
_ 31 _ (2 ~ - =
Csp=E [(logh —Cip) } =4 (1) (4 - a3> ~ 924041 (4 a3> : (8¢)
Cun=F {(10 h—C )4} _ (8d)
4R & Lh 200"

XHE €, = (1) ~ 0.577216 /& Euler % 4(; Gamma HEREISHL ¢ (2) = Fr/{j)) FRAM Gamma
H, M ™ (2) = $54p(2) N Gamma ERE n RCFHL SCHR [20,22] AL H T 20 (8a) AT (8b) Y
Lk, MAESE 3 TIFfGTHastERent, FEH 2R (8d), AT (7) #HEFH RIS (8¢) M (8d), 7
=B TET 4 Br 2=

YRGS b BIFEA & by FIEAZ & hq, HA R, BRI S(a, o) 7340, S5, 41
JNE R 2 R A 23]

Cihy = Cing = Eflog|hi]] = (™! = 1)C; + log o, (9a)
2 2
2 U Tt

Copy = Copg =E [(mg bt — Ciny) } =+ 3 (9b)
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3 EIEERMEESHT
3.1 fEiE%
M%) N MAERSEFESAGEIREAR B = {hy ho,... by}, B3] logh §1 k B ERUE G HE

Crn 21:

— 1 — 1 —\k
Cin=~ S loghn, Crn=:> (loghy=Cin) , k>2 (10)

2 (9) XML THE N
—_ 1 N —_— 1 N _—\2
Cun, = N;logmn,ﬂ, Com =~ 2 (1081l = Cin ) i€ {1,Q} (11)

MR (8) o Conlk > 2) MFRERTEUE th, Crp HBH o ZIEE— MR R R A,
b, AHHGEREEL o WA, SEAEIER (10) WHEE Con IOMETHE Cron, RIGAE] o MRHE 6. BHIEMN
Bk, T4 RIS AR, B AT I B Gy, KA 6. R (8b), 75 BIREE
HEC o KOy (20:2

N2
&=a(R)= (:02,,9 . ae(0,2). (12)

FECAR) & MALE T, tHH logh I Oy, 6 BHAR 0, ARASR (8a), 850 0 MM & (3 4), 3¢
ik o2

61 = &1(7) = exp (Ce —log2 + 61\;1 - Ced_l) . (13)

SBEHAER Crp 2 4 (Crn + Crig ), B (92) Hill) Cryy, WHHE] o 1053 — Rt Irik, e

B) =exp (Cot+ Crp— Ca™). (14)

Gy = 6

AR IR o b IE, A NGRS LU AT — MO VA S 4. R A LU P Al
T

£ & BEERIZFMET, B (13) A (14) KPR HCR B TH7 ik, WA, o Ml T
Crp 8L Cop MMERRYE. Oy R—NBENLZE, B (8) R (10) ATAN, FIMERITT 25 51K

1 n? 1
Ncﬁl = Cl,h7 0%17; = NCZh = 67N¥ (15)
Cop WR—AFEHAE, d13k (9) 1 (11) 132 FLIME AT 2545 A
2 1 (1 1
'u@ = Cl,hl = Cl,h — log 2, 0'671-\’1 = ﬁclhl = W ﬁ + Z . (16)

He (15) A1 (16), SHRFEFREL 0 < o < V2 I, 02— < o2—, RW & WA ITIRRATSEANIT 22
RZ, B V2 <a <2, 6y Bl hREE L L
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3.2 FHEERMGETTRIMEREE R

BH o, o WV BIHER ST, Yo T ME SR P R P s 3R TR, 3 S B SR 5 1
PRG£S BRI TELk 2% h R TS . SRS RS o, o (A RR, HER
S5 (12) i a(R) MR (13) (8 (14) 19 6(R) MMFEEEE R (PDF) 7RIER. W (8a), (8b) H
(10) FTF H, BIEM (3) R, K SBH o, o MHTTESHIRS I . PHA I %2 P R BT 05 R
S A AR A AR FRATT T, I — B SCRRTER T AR S 9. DRIt A% Sl B e S A B RHIE
ML 07, KHES: PDF (B iA .

BN X 2 log h — Ellog h], WML (8) AT 3
712 3! 117t
6a2’ E[X4] - 2004’ 9004’
At DI oy zia . B X [V 12 I;E[[))((z]z =54 >3, KW X AR Gauss 734, 155
M0 N AMHERSLRAAREA B = (b, hd, ALK 2, 2 logh, — Crp, 258U, 1351
T = {o1, 20, an ). RSB R X2 RIS A, (5T H7 24 R, AR hoo IR B,
BRI N RBERRT, ¥ 2 5C) = 18a DLy o WS ESA, B8 Y ~ Ny, o), 3t

E[X] =0, E[X? = D[X?] = E[X*] - E[X?)* = (17)

=E 6 EN 2 f—GEX2f -2 18
Hy = N7'[2 Ty _7'[2 [ ]—Oé ) ( a‘)
n=1
6\ 1 22
2 _ [ Y 2
Y = (712) NP =sna (18b)

HHERAC AT 20, SR N (e, 2) I3 A I BENLAL S0 5, 99.73% Eﬁ*%%%f[l‘&ﬂ [t — 30, 1 + 30]
B, RN <307 M. TELR W, a(R) SR ERS G, B a(R) ~ N (ua, o o2). Rk, FEHLAR &
Y [ 4307 XIAA [uy — 30y, py + 3ov], RIER (12) 6 M Y (3K Cyp) ZHIMER, B4 & 1 “30”
XTEA [pa — 304, pa + 304], FoH

pa =py''? =0, (19a)

1 5\ 2\
o+ _ -1/2 -1/2\ _ ¢ _ La _ La
Ta = ¢ ((uy 3oy ) (py + 3oy) ) 5 ((1 3 5N> <1 +3 5N> ) . (19b)

BPEAH N BRI, W 0a = 0/

ACEE MATLAB 1ﬁﬁ5féhﬁLL%?BE%’ME}HE@ﬂﬁ%mjﬁﬁiﬁﬁﬁﬁi’eﬁﬁ, o FasE A bl
MU AR AS 2 L g iy 24, 1 R o = 0.5, 1.0, 1.5, FEAEL N = 103, M8 EK
oc=0.3, 1.0, 3.0 i, #%?H%Mﬁfr & PP FIIE PDF IR, Hh i Bt 4Rl MATLAB pRi3
ksdensity() £, #ig M2 & = (19) S HIIESD M. WNEHRETEE, kP AIET 3 (o = 0.5)

FIBEA (o = 1.5) THLREND (0 =0.3) BIK (0 = 3.0) &M= T, BHERAGELEVE. N
X (19) ATEH, & REMmT, BATHRVEES oo N-V2 BEOEE, ERFEAR— 2 MR, $FE
FRECH /N TR SRR, X SR 1 RS

3.3 SHERMGETRIMEREZEE R

KHELA (13) BT 0a B, RS BORE 6 (SR RE ) Al (AT U 53 R o FR
B H log(-) BRELHIEIEMERT AL, {log hy,n = 1,..., N} RAMEHCLFESAGE). AT K 6 1 PDF, M
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PDF

040 045 050 055  0.60
a
= (b) i (c)
C
10} / 7
6
8 5
2 6 = 4
=¥ Ay
Jl 3
2
2r 1
0 A 0 N
0.8 0.9 10 11 12 12 13 14 15 16 17 18
o o

1 HAH N =10° B, FHERBEIT o MIRR (%) MITE (B%) METERBEER
Figure 1 Comparison of the theoretical PDF (marked by solid line) and the simulated PDF (marked by dotted
line) of the estimated characteristic exponent &, where the number of samples N = 10%. (a) a = 0.5,0 = 0.3;
(b)) a=1.0,0=1;(c) a=15,0 =3

3 (13) Arf 2
log6 = C, —log2+ Cypp, — Co /v (20)

B PAEH, loge HIFENLAS & 61\;1 et Y. B (8) KM, logh BIBMERN Crps TTZEN Cop. HA
T RA R, R OB E B, 3R (10) th Oy, WS T IERS M, FME bR EZE N

Cg,h 2
tes, = Cune oo, =1/ -~ GoIN (21)

B (18) #1 Y 1 “30” BUAXIALN [a=2(1—3,/22),a72(1+3,/2)], Bl (12) B35 ot =
Y2, T ) REARELE, B 6! 1 30" BUEIK [a‘l\/1—3\/§,a_l\/1+3 SN}

Bl 2 BFEAREL N =103 BXF 6t 34T 755, FERIH MATLAB ¥ normplot() BREUESHE T a1 Sk
WSk T IERS 046, Bk, a1 3 EAIARAEZE 53 A

-1 [ 22 [ 22 /11
He—1 201717 Ta-1 :O[T (\/1+3 5]\[—\/1—3 5]\[) 20(71 m (22)

A Cip 5 a ' ZIRBIMSEREN p, AR (20), 135 logo MBI AT 225 N

togs = Ce —log2+ Cy p, — Cea™ =logo, (23a)
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Normal probability plot
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o1

Normal probability plot Normal probability plot

b e (© i

0,999/ f 0999 P
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0.003p 0.003¢

A i
090 095 1.00 1.05 1.10 0.60 0.64 0.68 0.72 0.76
o ot

2 HAH N =10° B, FHERBGEITHES o EOBRAESS T
Figure 2 The reciprocal of the estimated characteristic exponent & is approximated to the normal distribution,
where the number of samples N = 10°. (a) a = 0.5; (b) & = 1.0; (c) a = 1.5

5 5 5 o I 5 1172
Tiogs = 0¢, , + Ceos1 —2po¢, , Ceoar ™~ v\ 6 +1.1C% —2pC. 5 . (23b)

KR p BRI &, EETIRFEN o, o N H, 1E T KERVE. SHEEH o f

o, BRI FIFEAKRZ N, B 103 R THE — X R4, e 106 ki, 193] 103 MHEKE

AL SRICPIEMRAEZ, HOAFR 1 R —MEC R PEMREZ (555 AEE). K4

o €[0.5,1.9] B}, p JEAR EARKHT o F1 N, A5 o #1255, H p e (—0.4,0.4). K,
1.8 ) 2.2

0427]\/' < O—logﬁ < m (24)
BN BRI, logo MTHHITEE 01055 < 1, 45 6 BIFRHEZ N
o 202
05 =0 (€787 — 1) ~ 00155 N3 (25)

PiE R, & PRI Gauss 7345, HED & ~ N (0, 225).

AT MATLAB 15 BRIGUE IR 78R Gl vh (ME R %5 5 s B B /b, B 3 2 FIEFE 2L
a=0.5, 1.0, L5\ FEARE N = 10° B, 2 ECR G AT 6 FEIRFITE PDF LWRE. Hfj st 2%
F MATLAB BR3{ ksdensity() 2], BB HhZE2 M (25) 4hHIIES DG, BT H 78 bkt
EH R (o = 0.5) B, P BT 2/ FHEAE, X2 R (23b) HIAHERE p £ 0, SFEEI® S
iEA—mZER.
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®1 G.5a! Z EMAAR AR o

Table 1 Correlation coefficient between C ; and a !

o 0.5 0.7 0.9 1.1 1.3 15 1.7 1.9
0.3 0.383 0.335 0.268 0.180 0.074 —0.052 —0.194 —0.356
(0.0268)  (0.0278)  (0.0300)  (0.0303)  (0.0325)  (0.0317)  (0.0303)  (0.0288)
N = 102 1 0.383 0.335 0.268 0.180 0.073 —0.053 —0.198 —0.358
(0.0264)  (0.0283)  (0.0280)  (0.0311)  (0.0320)  (0.0310)  (0.0310)  (0.0290)
3 0.382 0.335 0.270 0.179 0.072 —0.052 —0.197 —0.361
(.02680)  (0.0272)  (0.0288)  (0.0313)  (0.0323)  (0.0313)  (0.0304)  (0.0282)
0.3 0.379 0.334 0.266 0.182 0.074 —0.052 —0.195 —0.35
(0.0266)  (0.0277)  (0.0289)  (0.0301)  (0.0300)  (0.0322)  (0.0310)  (0.0281)
N = 10 1 0.380 0.333 0.266 0.180 0.074 —0.053 —0.194 —0.356
(0.0277)  (0.0294)  (0.0274)  (0.0293)  (0.0309)  (0.0322)  (0.0310)  (0.0279)
3 0.381 0.333 0.267 0.180 0.074 —0.051 —0.194 —0.357

(0.0270)  (0.0283)  (0.0296)  (0.0288)  (0.0313)  (0.0314)  (0.0317)  (0.0271)

13
9 G 14 (
) c)
i A 12} /\
7' 10
ol I
m S5t w81
5 a
a4t ~ 6l
31 [
4
5l /
1} 2t / \
0 0
07 08 09 10 11 12 13 085 09 095 1 105 1.1 115

o 4

B3 #AH N =10° B, SHAEGENMGEIT o WIBIL (L) SHE (BL) BERBERHLR
Figure 3 Comparison of the theoretical PDF (marked by solid line) and the simulated PDF (marked by dotted
line) of the estimated dispersion &, where the number of samples N = 10%. (a) a = 0.5; (b) a = 1.0; (¢) a = 1.5
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4 RAEBRETHMETGE

FESCBRIEAE R G, FHLER 1 TI04h, e IRAFAE R R R IE H H Gauss 73 AT KR,
U, AT EOER G M A2 M RINTEA Gauss B CN MIEXFR o FED T CSas BN, JFH
P FE AR ELARSL A, PO EATTR RIS AL . TR S

R=S5+W, (26)

KH S~ CS(a,00), W~ CN(0,02), 18 R ~ CGS(a,00,0,). BT o =2 Z b, TRAME S [FIHER 5 L b
B A A T, RHE R B

d(t1,t2) = exp (—7alt|™ — 74lt?) , (27)

K [t = /B + 13,70 = 05,7, = 302 485 (27) B (2), B4ER 3), BARGMAEEESE%
r=|R| ] PDF Jy

fo0a,0,(T) = 7"/0 wexp (—Yaw® — Ygw?) Jo(wr)dw. (28)
HT SaS ANFEAE I, R LG E L ERTHRMME A € LT . Gonzalez 55 25 32 T4 AT
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*® 2 FAEHHEEBFMILATHREEL (dB) BEHT, NEEH CGSasS EMAREEN CSasS, HEHHiTrIE

BEUARMSITHAREE

Table 2 The average and standard deviation parameters of the approximated CGSasS with various characteristic

exponent o and GSNR (dB)

GSNR. (dB)  —6 —4 -2 0 2 4 6 8 10 15 20
a=1.0, cqa=1
o 1.3880 1.3263 1.2695 1.2153 1.1706 1.1300 1.0966 1.0687  1.0477 1.0163 1.0034
" (0.0190) (0.0186) (0.0168) (0.0156) (0.01484) (0.0140) (0.0126) (0.0119) (0.0118) (0.0108) (0.0104)
o 3.1683  2.6451 2.2367 1.9188 1.6761 1.4890 1.3482 1.2435 1.1673 1.0604 1.0195
(0.0311) (0.0268) (0.0217) (0.0196) (0.0171) (0.0166) (0.0139) (0.0140) (0.0126) (0.0121) (0.0115)
a=15, oo =1
N 1.8238 1.7800 1.7333 1.6848  1.6412  1.6042 1.5735 1.5500 1.5334 1.5106 1.5023
" (0.0199) (0.0196) (0.0192) (0.0184) (0.0183) (0.0165) (0.0169) (0.0163) (0.0155) (0.0158) (0.0152)
" 25318  2.1203 1.8071 1.5679  1.3950  1.2690 1.1800 1.1181 1.0771 1.0254 1.0078
" (0.0235) (0.0197) (0.0167) (0.0150) (0.0135) (0.0124) (0.0118) (0.0111) (0.0105) (0.0102) (0.0100)
a=138, oo =1
s 1.9497  1.9322 1.9127  1.8906 1.8706 1.8517 1.8354 1.8247 1.8160 1.8058 1.8007
(0.0209) (0.0246) (0.0211) (0.0196) (0.0185) (0.0208) (0.0195) (0.0194) (0.0192) (0.0191) (0.0189)
o 23294 1.9546 1.6728 1.4650 1.3151  1.2100 1.1375 1.0889 1.0572 1.0191  1.0064
(0.0220) (0.0186) (0.0163) (0.0142) (0.0120) (0.0121) (0.0107) (0.0106) (0.0104) (0.0102) (0.0097)
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B 4 $HEEH o = 1.5, DR oo = 1, AFFJLAERIEE TRMRER RYAIEONR. BhLERESH
PDF, [E4& 2 PDF. L%ER (32) MFRALL. EERRFXNALNRIER, Bid Mathematica FHEHIE
R BRR, B8 an, oo TAE 2 EHE
Figure 4 Comparison of the true PDF (marked by solid line) and the approximated PDF (marked by dotted

line) by numerical integral of (32) using Mathematica software with various GSNR 7, where a = 1.5 and oo = 1.
(a) p=—-6dB; (b) n=0dB; (¢) n =10 dB
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Figure 5 Comparison of the true PDF (marked by solid line) and the approximated PDF (marked by dotted
line) by numerical integral of (32) using Mathematica software with various GSNR 7, where o = 1.0 and oo = 1.
(a) p=—-6dB; (b) n=0dB; (c) n=10dB
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Abstract The impulsive interference in many wireless communication networks can be modeled as a symmetric
a-stable distribution noise. The probability density function of the interference needs to be obtained in advance
in signal detection, channel decoding, wireless network outage probability, and bit error rate analysis application
scenarios. The method of log-cumulant is used to estimate the characteristic exponent and dispersion of the
interference. Furthermore, the probability distribution of the estimated parameters is derived in detail, which can
be used for quantitative analysis to evaluate the estimation reliability. In addition, the noise in the receiver of
the actual system is bivariate mixture noise including the independent Gaussian noise and SaS interference. We
suggest that the bivariate noise can be approximated from its univariate counterpart. We prove that this type
of approximation is reasonable by means of simulation and numerical calculation. The relationship between the
parameters of the mixture noise and the geometric power signal-to-noise ratio are provided in this paper based
on this assumption. The estimator based on the log-cumulant and performance analysis is therefore still valid in

the bivariate noise environment.

Keywords log-cumulant, heavy-tailed Rayleigh distribution, symmetric a-stable, characteristic exponent, dis-

persion
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