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Error Rate Performance of FH /MFSK Signal with
Partial-Band Interference in m-distribution
Fading Environment
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ABSTRACT

The error rate equation of FH /MFSK signal of repeated diversity received over m-distribution
fading channel with partial-band interference has been derived and the error rate has been
evaluated to show in figures as a function of signal to noise ratio, signal to interference ratio,
fading figure, repeated number, partial-band interference fraction and power correlation cofficient
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between signal and interference. In this paper, we assumed that repeated diversity technique is
used in transmitter against fading occurred in mobile radio channel. By comparing the error rate
performance in diversity reception with that in non diversity reception we know that the repeated
diversity is very efficient against fading and the obtainable degree of improvement of error per-
formance with diversity technique has been found out.

From the result, it is known that error rate performance deteriorates more as p becomes small i.
e., the partial-band interference gives more effect on error performance than full-band inter-

ference. Also when the values of Ey /Nj and p are small, as depth of fading becomes deeper the de-
gree of improvement of errar rate performance is remarkable with introducing diversity technique.
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m Ey / No b 14 Bo B
1 5 1 2.000 0.193713 0.06685827863420286
5 2 2.000 0.083793 0.05974500295280838
10 1 2.000 0.0833333 0.119047619047619
10 2 1.576 0.0307875 0.0625823113968448
15 1 2.000 0.0297417 0.148904781095495
15 2 1.576 0.010271 0.06927813960422085
20 1 2.000 0.00980392 0.1607200257152041
20 2 1.219 0.00330581 0.05541413317811511
25 1 2.000 0.0031424 0.1647508854735226
25 2 1.219 0.00105132 0.05601396563180643
30 1 2.000 0.000998004 0.1660572366083141
30 2 1.194 0.000333056 0.05505316896649203
3 5 1 2.000 0.140415 0.0832723614862956
5 2 2.000 0.0327492 0.05262485065374934
10 1 2.000 0.0263672 0.1095496219947408
10 2 1.576 0.00321822 0.02627389644353262
15 1 2.000 0.00202802 0.0818610464512359
15 2 1.576 0.000166797 0.0138099625976413
20 1 2.000 0.0000906789 0.06266896936717128
20 2 1.219 0.00000630365 0.0073228421275440809
25 1 2.000 0.00000322801 0.0558787895439842
25 2 1.219 2.11456E-7 0.006327806273722968
30 1 2.000 1.06079E-7 0.05372538479119371
30 2 1.194 6.81471E-9 0.005899595635775659
5 5 1 2.000 0.126565 0.087629202600546
5 2 2.000 0.0225662 0.04742344547056499
10 1 2.000 0.015625 0.1004372427983539
10 2 1.576 0.00100711 0.01606991448958872
15 1 2.000 0.000400235 0.05845779435997876
15 2 1.576 0.000011793 0.005685675055732097
20 1 2.000 0.00000310461 0.03942743848549184
20 2 1.219 6.17111E-8 0.002517976813985423
25 1 2.000 1.35321E-8 0.03375894740592236
25 2 1.219 2.31522E-10 0.002041865708188692
30 1 2.000 4.75733E-11 0.03203513662418451
30 2 1.194 7.73785E-13 0.001864482797741581

1325



FE A B8 35 '92~ 11 Vol.17 No.1i

=1 {%, (oM k T

[1+ K b L

k1 m1/(B /No)+1/(Es/Np)

-5 oM ey
[1+k+1 > NO] "} (16)

’9°=WM:“E ”Hl[ k gy
g ] (17)

M. gH2 MZEAQ] FM/ MFSK AlZ o] R34

e Fu g olgslal sl B & T FUNL
W AlA MFSK Mz 70 ‘ﬂ%‘ﬂﬂt} Mz A3
e 7t 3 PO AR 2oEhe Fapga 91611
R @asio] 489 A7 4 A P62
et dele A2 SgFojely 7P Ry, 240
G e Al wof Faes B2 wof
Fg SAANH AT ZH H PR 3’103*1
Hard decision® 3}, FAG)A] $440355
Al e MY & FollA] 718 B2 NS E E%‘é}i
UE B AdaE O5d = g o432 k.
WE HEA NS 73 A8 HE FEYY
& g8 28§ 2848 gy o] paITu

iz

Pa=(1-p) L (~D* [Mk”l]

~£)_ PE‘n ]*m

[+ k+1 Lm N,

k-H

+"t£: (“1)”1[1\41:1 ey [y k+1

b 1 -m
Lm 1/(Es/Ng+1/p - 1/(Es/ND) ] (18)

dehd 9E GTYAA $A 222 B il
NE7H FO1E FEE TR 2

Pii) = 1: ] a-Pe)-ipe (19)

aEla AE gEde A% AEE Y59 Bolde
A5 o) #7h FA 229 P& 5ol dE9) #
b 2o g 4 oelvh gy

de Aol A Yol Wolok Lo Azt
EAEA Sedl A4 28 g e WEA} E
ARk ol A% &S P 2 BASH & 4HE o8
& ohgat ok

P.=1 P.l, Pati) (20)

&7 429 B5NN i) Wz 2AY W AR
AE" Aol (Li) W A7t EAst "ok 42
429 Yol AAM-DLAL) 2217} Aew),
el E7E &4 WER FAYNE AR (MDL
A Fol (M1) i7holiz A&7k EA3HA) etk o
B4 AR AW WFo) VoL 2AY 7 AR
(M-1)(L-) A7} e},

4% 22" A5 ENY 5 A=LAL A&
Fol ofx shbel A2 AFY B5o e Bt
9& &FL ok Pt

LL'_i ] [ (M—Z) (L—i) ]
q(jfi)Z‘w ”] (21)

Mz4dm Z HE 2848 v & 2t
L=¢5d

Pszpr(of“f;‘ (M~1) Pili)
[Latl+ 5 atin ]

+M-DP (215 a3 [ 5] @

Po=Py(0) & (M=1 Pi()

Lam+¥ a6l ] (23)

y=itl

183 ¥ E 9 &4 S g go) e A



B /745 A o) Y @Aslol A thol W AE| 9} 53} 719 & ol §8h FH /MFSK 4159] 0§84

M

=SM=-1 Ps (24)

Py
V. SXH44 g3 Y HE

GHNAM FEF 284S HE oy o) 1HEH
ZHu)(Ey /Np), PIE oz of #2423 4)(E,/Np),
Holgd X4(m), RN 7t g HFE(p),
tholB Al E] wHE (L), AEBEH(b) T2 g2
gty FR)AMS HHE E,/Ny=13.35[dB ] wiol
s 23 4~29 11} Vel

a2 4= M=4, m=199 BE o q=jt) 7+4 9
AH2HEY Axvlr} 26(dB] ol Aol A& pakoll #
Agle) Pe=3x10"2¢]1, m=3du E,/N7} 33
[dB] olelxE pgrel #AIgle] P.=1.5%x10739]
i, m=5¥Y ) E, /N7t 36[dB] o] el M+ pgtell &
Algle) Pe=2.0x10"4o]t}, &3t Ey /Ni7}F S 715
pakell dAgle] L &5A o] A&l By /N7t 3%
= pgkol @& 9089 3 et Ak waElA
Ep /Ni7b 2351 mgke] A Aol el 2§ g0 Fo}
4L ¢ 5 Uk

a2Y 55 M=4, m=30]3 L=1dw E,/Ny7}
33(dB] o)l A= pgtoll BAIQlo] P.=1.5x1073
o}al, L=3dw E,/Ni7} 26[dB] o] Jo A& patel
BAQe] P.=18x10"%]x, L=54w E,/N7}
30[dB] ool M= pgtol #AIRe] Pe=1.0x10"1
olgth, Ey /N7t 2wl = tho] M A E] whE-429} p3t
of ujg}l o & Hgo| W¥sle] Zo] Av Ey/NiE F
7 AAE W e /g pptel IE 28 HE
3} & tho|w AlE] KEE-4= Loj| Slojr u]z3icy,
7} Lol loiM tie] A& pitol W 2.8 S
A3lol 2 E,/Nigte] & 5 W

Iy 6 1Y 72RE RE oo 2dstellA LE
582 dA3] sde&w My mE daves gy
E,/Nig) ®#iste] w1 o8& #82 vekd Aol
o] ZYANA E, /Ni=30[dB]olA] m=1Y4u] M=8
d Z27t M=4Y 7% vl&) ¢ 82w A= A%
o] Bl FE ¢ 4 U 28 #HE 10758 7IE
02 o A4 B p=10olT m=14d M=8Y
97t M=4% 29l W] E, /N7t ¢F 2[dB] 7H
A, p=1°|T m=34u M=8Y H¢’I M=
49 7% vial E, /N7t oF 3[dB] H4 =], M=
49) A% E,/Ni7t 30[dBlolA] m=1dm 9} m=5

10 ™ | e T T e
0.00 10.00 20.00 30.00 40.00
Co/N(dB)

38 4 m-EE Hold FHSAM XERY Y FRE
o] ¥slol) @ 4FSK M5 9 9 & A (E,/No=
13.35[dB], L=5%)

Fig. 4. Error rate performance of 4FSK signal with a
variation of patial-band interference fraction
ratio in m-distribution fading environments
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Fig. 5. Error rate performance of 4FSK signal adopting
respeated diversity with a variation of
partial-band interference fraction ratio in m-dis-
tribution fading environments(E;/Ny=13.35
[dB], m=3).
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Fig. 6. Error rate performance of MFSK signal with a
variation of partial-band interference fraction
ratio in Rayleigh fading environments(E, /Ny =
13.35dBJ, L=5).
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Fig. 7. Error rate performance of 4FSK and 8FSK
signals(Ey /Ng=13.35[dB), m=3, L=5).
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Fig. 8. Error rate performance of 16FSK signal with a
variation of the number of repeated diversity in
m-distribution fading and full-band interference
environments(Ey, /Ny = 13.35[dB]).

® 107y
[0S
10 73
10 “i
10 774
T o e i o T A e e B B r
0.00 10 00 20.00 30.00 40.00

Co/N(dB)

7% 9. A gal Holg st A wkEchol AJE] ] whx o
W glo] @& 8FSK 239 ¢ 8EA(E,/No=
3s(dBld )
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variation of the number of repeated diversity in
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[dB]).
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Fig. 10. Error rate performance of MFSK signal with a
variation of the number of repeated diversity in
full-band interference environments(E, /Ny=
13.35{dB], m=3).
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Fig. 11. Error rate performance of MFSK signal with

full-band interference in Rayleigh fading
environments(E, /Ny = 13.35[dB], L=3).
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