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A Study on the Frequency Detection of
PRCPM Signals Using the DFE Scheme
in Fast Fading Channels

Gil Jae PARK* Min Goo KANG* Chong Il KIM* Chang Eon KANG* Regular Members
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ABSTRACT Some digital partial response continuous phase modulation signals such as 3RC, 3SRC, 4SRC. and
TFM have constant envelope characteristics and compact power spectra. However, their bit error rates in fast fading
environments are too high when a simple frequency detection 15 used. This is due to high inter-symbol interference
resulting from adjacent bits, The improvement of BER performance by using DFE(Decision Feedback Equalization)
to cancel the ISI of one adjacent hit 15 theoretically investigated in this paper. Numerical results are presented to
compare the BER performance of frequency detection with and withouat decision feedback equalization.

I. M =2 Shift Keying) 2} TFM(Tamed Frequency
Modulation} & 5 4 lizvl o] H-8 o] % Ale
4 ol FEAlAA A E Fabr AUE Py A LBk gl A g ool o] WA = (60~80dB
AgAHoR A F glv waarkaol o)« ol sb i nb&sbaL gfvd Aul el g o) w it
aFek W Aol Ad o] et #itel] nbaL o o) H¥ALE g waeviyle . sy =gt}
H oo wfEolldE 4 Ane JAE 2 [1]02].
oAF% g HaERYdez A& FM uh4g Fabge Aup Al ol owbalol wle] a4
PEFd A% #4 FIb4 9z (Continuous Apolrdol 7heli b whAloll wisl] ubg Faps
Phases FSK, CPFSK) 7} w2 2b4]-5 whol gt of gl efAde]l Aslel widl Fafel ofubi
o} 3 Al ol 2 GMSK(Gaussian Minimum 21 FM o ubalof] AF2-%] 4175 o] 25} 4l A
KB BT T el 7hgsh7] wiol o] F H-AdEAlel A
Dept. of Electronics, Yonsei University Aebal i mulaloluban 3 4 ok et o
WLES  91-30(BF1991, 1. 4) WAL Wz o] AbEE e Haxels] ofsho]

(s}
(Pulse shaping filter)e| wjda|sto g A zbs}
413



S AR ot Y15 Vol 16 No. §

ISTe] o & & wkol 4414 5o Al A ebxle}
[31[4](51.

Hodof 4] GMSK Al &9} R
7ki= PRCPM(Partial Response Continuous
Phase Modulation)|6]][7]]8] &2 Fip4
dab oAl ISlel smabi Felvl glel DFE
I AEegal, Adalel 4 s el DFE
I -E A geba b Aol A S alae
- Alakel ek

I Aol 4| += PRCPM 4l & 9} ISIo cif &l 4] 7]

- AFGE 4d 4 8-

shedar, Nl Aotz A=k dub W Alel DFE
7IE AEAS A9 ol el oA

chebdlgleh, Vol 44 4l

A% bl Vgl 4 et alale

Lol 4l 2tat v

II. PRCPM A5 2} ISI

oluh el CPM 41§4- 412 1)3} ol 4|l

cH 6.

S(t.G)Z%EF* cos| 2nft 4@, (t,a)+d,] 2D
oluf gl il wghsbal 2lis gl

AH2-2)9F 3ot

(1, a)=2rh - 3 asq(t nT) (2 2)
of 7] A, (1(§): { girdr, oot(co

t= LT Abolof 1~ n ok

1= 24y 9l 22 & (Smoothing

o]
=
N
x IV\

pulse shape)
L. 3lxef zlo|(Pulse length)
E 4l ol 2l (Energy per
symbol )
fe  :ub4 Fup4=(Carrier frequency)
D, DR 7 AN A o 2 ()
~(Modulation index)
T 447 (Symbol duration

h i B

414

time)
a : -8k 2] Y A (Infinite sequence)
gl 19 olabdal CPM Al gel $4l Sels
ekl sl e 7]

Un S(t,g)
2 3
f

2zh
% 1L CPM Al of fAal kel

CPM #13.7F 5] 7] 9)al i~ A B - Aubs)is
2| Dyl t,a) 7b A ’}‘0” 2t 0!’ 04 C;!”‘ o|or{o};

ghok el 2l e g (1)) oful Qi
R I e T et
gt Ol flui im vhepol ] heop M- 8 & shol
Wb ole] F5of CPM 4Al& ik Oé-:g T AUrh
Lotal A sl glt)as Alse) A44] F 3ol
A7)l wl el Mool 4] areddl PRCPM
4] & 7} ,,| L=1gl 4% +4 &A1& 7ke] $4o)
0571 wii-ol FRCPM Al 7b ik
koAb srelgl PRCPM Aléel 71z #~
G 35 1ol vhebdiefob 2]

ol
V&
|
H

Y 7] 4]

FESAL] I =4V <
i Z!l
LRC ‘“)={ T {1 - cosl 1. 05t sLT
. elsevwhere
1 sin{ f;") cox(dg{-—)
LSRC (glt) . 0sB8s1
LT 2m |- (—‘_.',)l
LY L
a0 Len{t-T) « 20115+ go(eoT}]
R nin(%) " Zun(-——-)—iz:!‘cul(——) (T)f un(—)
s TN
T T
T T
o ty
GUSK x(t)— Q- {298y ] ] - Q-[2xBs T
0 = [ 7 emlerier

B 1. CPM 4AlZe| #|x 3t~ g4

b 2k feoll4 A A% 2|5 PRCPM
ALgds A2 3)3}b zho] AHeolsch

S(t)=COS[ 2rfct+Ps(t)] (2-3)



# %/ 2% ol Ayiel 4 DFE

E 714 448 PRCPM A58 Fuh4 7sfoll 2gh of ¢

)—.21rh§aun Sl,(og(anT)dv (2-4)

dp=+10]3L Lo] &3] & 74 §-of ISl 2 &
W Eol oaf 4 wagstalnt BER Agel
91”]‘31-‘:‘ ISI4F Al shy= 72
thal g g wlae] Eatskeb(4]19]. DFE
71 e Hed oAlh PRCPM AB el Fabg
Aubs g8 FAl7 o) HeErh ) 20 ek

AA L}H

o ‘E;k—o— o] x| =

r(t)

.

o]}

elt) #1)
L2 S 2)a]s{-w g7 it JU] & DFE
%—— ta3at |—aois- e 9z e

ARGN

28 2 DFE 714% 488 479 dex

aEl 204 A4 Al HAL el Azt
v ahgE 7122 sto] oo A5][10].

21(2-4)F Alzbell w4 wldsbd HEx
AlE e A kg A2-5) 9 2ok

=orh S, g(t nT) (2-5)

8] - 71(Bit interval) o} t=(eol] F4& “iL
=419l 7%l 4(2-5)3 e}L-IF 3ot

@y(0)=27h £8(0)+ Shpg(nT) (26)
=97h[ +g(0)+ae(T)+a.(=T) (2 7
)

v

A1(2-6)oll 4] o] A o“'of:_/li
ve

of| e ghioll of 35 vl A= IS] -+

b st
o

4| ol o] 04 :L}— 712 tj o Aﬂ ok_p__r‘-‘ lg 7| = ISI 4=

Eogl A ] (kS 4 1njead)oll A arvid e

T

cf, 1~

olm g, Al(2-6)& A(2-7)3} Zo| iERE F

odet,

@(0)=27h[ +£(0)+ae(T)+a g(~T) (2-7)

M. ol &tEe] 7=

A 28] AL 2elol 4 sk Aol el

o o) Al Al BalA S Alas) e
o) ojuh 7]t —‘-ﬂ#ﬁ“%ltﬂ, FAALE r(t)eb 7Hak
gabe n(t)E A(3-1) 3 3ol 33 HcH10]
r(t)=xs(t)cos[ 2rfct+ @ s(t) ]—ys(t)

sinf 2nft+ @ &(t)] (3-1)

n(t)=xy(t)cos2rfct —yu(t)sin2afct
o 7] 4, r(t) Al A&
nit) @ 7hakg 0 4h3 (AWGN)
D(t) :AlEe] Mz 9

(1) ys(t)xn(t)yn(t) : 0 HHF %2l

AR 4o st 3

olu, elolel—wim 7] QI AlE e(t) A(3-
2)sh ztel thebd & alek

e(t)=X(t)cos2rf.t —Y (t)sin2rf.t (3-2)

of4dl A R(t)eh #14 w(t)E 4(3-3)3

X(t)=R(t)cos[¥(t)] (3-3)

A(3-3)% 2H(3-2)e = g-8hl A(3-4) 9 22
g g 4 el
e(t)=R(t)cos[ 2rf t+¥(t) (3-4)
o} 7] 4}, R(t)=./X3(t)+Y(t)
W(t)=tan (Y (t)/ X(t))

415



GBS PR STAE 915 Vol 16 No. §

wheba] A EA) elule-uu7le] F e
W(t)e| 4| ztol rw wgtgolne 435

Zol vl 4= QlcH10]

o X(OY()—=X(D)Y(t) (3 5)
= O Y0

oA 714 - Alzkol dl &k wsbdolch.
X, Y, X, Yel Apole] gt shi v bt
A(3-6) 3 e[ 10].

. 1 B . S
PXYXY)= (2m)*6,0,(1—0%) exp{ - 2(1—a,)
. R 2 2 20(XY —-XY)
RS X +Y 20 “ )

7, g, 4,0,

(3-6)

o] 71 4, 6’=a"+0oy°
0,t= =0 ps(0) —007n () Fo5Ps (1)
“1‘72/):0'52&)5( t)
A(3 3)5 (3-3) Al o B ek X Yol 47k
of Wk watg ol fall4] XY, XY, 2 Rcbie
® po|e] Hﬂl*'v- A& 4 2l ol edgl whA A

2 o] &stol RORD *}0191 A% st ‘é—l gk
1= AB6)e 2 YE 8 4 9lar L Al e
AN3-T) 7 gt
R? 1

R\IfR\If S | — -

P = o Famii—r) oL

R* R +R“If° 2/)R'~"If - (37)
et e M ’

1 2 e

A(3-7)S RWRe dlel -l 4lu}~

{
F9 el sbi Wk A3 8) ot ftol wal

P(¥)= | dR {.d¥ — dR p(R¥R¥) (3 3)

CZ (L 2 )aw+<§" S

2 [ i

L9l 39 M jedtoll 4] ® &4 1wlE DFE
Aufep druls 014 1] k°l DFE 3l == 4
39y ol R i AlEE Al E bl by 2] o]

G A el AR Gm13 o34

Decision

2nhg(-T)
21 3. 1Ml DRE 7149} el

il b t=00l 4 e glabel kel
) ( A

N2 i Al Al Al gl b
(2 7ol Al el ghwlapAl A 45.!4. bk 4]
ISIel gulbol A ’M e Ajzglel A dkabs
ol ot 5 ek W 7] Hul o] Fell v o] 4o
Al Aelh sl A A gpmokd A e

= boll 4] W(t)e] ol ef Eabe}

sl DRE 7inlg d 88k 2 A&l dlel
vholl wisb 7140 A(3 10)2] el o B8}
sk,

1

V(M =F(0)—7 (3-10)

viOYel gk Ahvar A(3-8)oll A FolA W
(Ore sha uba gl o o) il o) heh
4‘!‘1 1ki§}£’v _‘é_g)»H ol .9

A3 TD #p el

Qi 1 AAspAl e

4

Plvi=L (%) (1=p) - [vi2ir—2 o)V
% (f‘ Jl
e (3-11)
+77 +(dl>2‘*2f{2’” ] 3.2
al



e R Y

DFE »['i4 4 &4 PRCPM 4lg.o] £ab4 7 sholl 2k o1

D(t) b folel Afan}el FFolig a=41
old =7 ofwfshs o4l dlo)e} odeo| gh47}
1ﬂt}. e WAEE AlF 7 mark A

= ofe] B9 Al(3-12) 9 2o A48 A5}
space Sluflel =7l offefftEE A3 13)2 7

ct.

fo, .
Pe.1{- ,a-z.a-y,@0.01.0z. - )= J| p(iag=l, - -.a-2.0-1,01.82, - )dF (3-12)

[o, .
| T .ﬂ~z.a-n.ao.al‘az.--)=j! p(¥lag=-1, -.@a-z.a-1.01.02, - )d¥(3-13)
0

wpopaf ool el SHiE e AL(314)sh 2k,

1 p loz/01) - 7
Poz-—113 T o {3-14)
2 72 - 2(cz/01) n p * to2/01)2

(1 + T)p - T(2rh2gt0) » a1g(T) + a-18(-T) )
VI-T {(T-TInZ-T{ndnh(=g(0) + aig(T) + a-sgi-T)--- }-2xh?f¢?
-4n2hZ(:g\0) » Q1EIT) + G- 18(-T) -~ )2)1+222B; " In2

1
= — <1 =
2

Oi 7] H, F:(752 ,// UnZ(SNR)

L=49l PRCPM Al&o|4 nz2elnl g(nT)
Oelch, datA o g ISlel % ol &S o] xji=
s oleh, ubub 4 a., a0 of 8l 4
VAt ollifebie & ol &
*! 3-14)oll »=2rha &(—T)7 h=I
JOLL nz2al W$ gnTizoe v

24 0] PRCPM Al &.9] i3+ of ] 8%
o Al3 15)9% et

1 F(g(0)-g(T)1+g(T)
Pez—[ 1m e ——]........ (3-15)
8 {T-T T Ty 2l gl T g7 07 25T T I+ T {200 7

+ [8(0)-28(T))2}+2B;2/1n2
1 ) r{g(0)-g(T}]-glT) ]
T-T {TT-T1g7(T) - 2TgiTIg(D) ~ T{2fp2T?
+ {g(0) + 2g(T)}2} + 2Bi2/1n2

! T[g(0) - g(T}] + glT)
8 {1+ TT-T1g?(T) » Ag(Dal0) » [12fo?
« [g(0) » 2g(T}]2} + 2B;%/in2

1 Tg(0)+g(T)]-g(T}
+ [ 1~

]
8 {T°T {T1-1gZ{T1-2Tg(T11g{07+2g(T) T 12To?

+ [(0)+2g(T)])2}+2Bi2/1n2

V. A|Z8o]M &2t o OF

gl 20 vl Al aE] 2l o] &3]
PRCPM 43¢ ZF3t4 7ste] DFE 7%
2 gak 49 wE lﬂii‘ﬁoﬂ el 25
Al greflo) 4§ -8l obe} malrh

qbg Fabgert 9(()MHZ°]5L Afd o] A EHol
16kbps o ] A] H-efl o *.’101] o] gt o] #ql *é &
P-4l wlalao] #lol] Aol A o] 2]
HBH0 - 100km /h)efl v sl ojd# fpT 7}
0.000~ 0.005°) «§ PRCPM 4l 3.9] of ¢ 8 %<
TFakelvh, Arel o) dell 4 b8l 4-Alnhe] Wi
Sob ofub 74z hAlql S G kT o] ofuly
off o|g AlZe] eh3re qlchar 7pA skl o,
BT=05el csled zt7te] ofe]st&E T3}l
o},

aEl 4= 2RCE oSlel st A BT=05, fp
T= 0.005, BER=10 %ol 4} DFE7|% % = &3}
47k DFE 71§ H8ehx] o5& 245 v
Alge] 4414 5o .'%dB-"-'/}- sholar, 1wl 54
3RCe} ool gli 7 4] 72+8- = /A ol 4 DFE 7| &
Hgd8 w4414 5ol 5dB Fob abgdcel mat
el g8 %SRCQ] olf & ﬁ;‘}ég—iaﬂ A AR
DFE 71 & #8838 4% +44%e] 7dB 57}
sk ar, :UJ 79 4SRCe] of i sh4 2 4] DFE
7 HEg ol Al gel Al Akl
o}, TEMe| offulgh4-o 1y) 3ol vjehfel
e zd 4 DFE 71w 484 9ol 4
SRCe} wjszaba 44l s 294 dhabs ok
el GMSK(B,T=0.25)¢ o] g 1al
9grp 7kan 7re. xvlol4] DFE 71w & x84
AS-ell AEel A4l4 el 4dB F 7t skedch
- —11:»7"4011 *1 UL il RS F = R S
if- 2, 83, Fgof R, G50l M [pT=

05, Pe —10 ol*i DFE »I% # &9 4%
*J!f.~‘.i~ Lhebu] o of,

xﬁm

fe
i

47



ST SR Lk 915 Vol. 16 No. 5

o
16 e
-) -]
10 | 10 4
s without DFE
161 without DFE T
-+ f{T=0.008
0.004
with DFE with DFE 0.003
ol £120.008 T 0.002
@ 0.004 @ -+ 3 0.00;
g.ggg N r\ 0.000
18t \ 0.001 - \\%
-+ \ 0. 000 10
-5
10 | Tpil
-6 -6
10 —t Io ettt
B 10 20 30 a0 S0 60 70 0 10 20 230 40 SO 60 70
SNR (dB) SNR (dB)
T8 4. 2RCe] o] &l 281 6. 3SRCO of | Bhat
3
10 i 0
- -
16 107 without DFE
.2 without DFE
Yol 57 £7=0.005
T 0.004
{T=0.005
o coa with DFE 0.003
x i with OFE 0.003 Y ) 0.002
1o 0.002 w10 L s o- 00!
e.001 \\\*__0' g0
a. NN
-t «
10 L 10 1
-5
]
10 L 10 4
-6 -6
10 t t } t } { 10 } } } ' } !
o o 20 zomw §0 &2 7O 0 10 20 30 40 SO &0 70
NR (a8) SNR [dB)
2 5. 3RCe) olelsty 2 7.0 ASRCe] offvd shw

418



i o/ g ey Mdell4 DFE 71w & 483 PRCPM &l&e| Fuba- fulol 343} of
3 ]
10 i
-l -
10 without DFE el
without DFE
1620 £T=0.005 Pl
0.004
with OFE . 003
0.002 with DFE ¢7=0.005
g1l 0.00) &,q° 9.004
® \ 0.000 T a.003
¥ 0.002
10.001
- e
10 10 T
-5 5
10 L el
-8 -
10 } 4 } } : T 10 4 ; ;

10 20

O 8.

T
30 40 S
SNR (dB)

TEMe) ol e 2 5

60 70

[+}

1 ) 14
10 20 30 40 SO 60 70

SNR (dB)

89 GMSK(B,T==(130)2] ol ¢l st

I 2. SNR=35 dBell 4 3RC, 3RC, 4RCe| ol #{ 3} vl 5L

BiT 0.5 1.0
w27
without DFE| with DFE without DFE| with DFE
foT (V)
2RC 0.000( Okm/h)|{4,.07143E-04|2.24942E-04 (1. 17928E-03|8. 16366E-04
0.001( 20km/h)||4.09138E-04|2.26957E-04| (1. 18126E-03|8. 18357E-04
0.002( 40km/h)|{4.15125E-04|2, 32934E-04 (1. 18722E-03!8. 24330E-04
0.003( 60km/h)||4.25104E-04]2 42923E-04||1.19715E-03|8. 34282E-04
0.004( 80km/h)||4.39071E-04|2. 56906E-04| |1.21104E-03{8. 48217E-04
0.005(100km/h) | |4.57029E-04 |2, 74883E-04 | | 1. 22893E-03 | 8. 661 30E-04
3RC 0.000( Okm/h)||1.26037E-03{4.81751E-04|3.99306E-03|2. 08189E-03
0.001( 20km/h)||1.26752E-03{4.87179E-04 | 4. 00824E-03}2. 08725E-03
0.002( 40km/h)|{1,28896E-03|5. 03460E-04 | |4.02084E-03{2. 10335E-03
0.003( 60km/h)!|1,32468E-0315. 30592E-04 | {4. 05556E-03{2. 13016E-03
0.004( 80km/h)||1.37468E-03]5. 68568E-04||4.10415E-03{2. 16769E-03
0.005(100km/h) 1|1, 43892E-03|6, 17378E-04 | |4, 16658E-03{2. 21593E-03
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4RC 0.000( Okm/h)||1.25796E-01|1.41166E-03||1.27513E-016.48445E-03
0.001( 20km/h)||1.25800E-01{1.42920E-03||1.27518E-016. 50113E-03
0:002( 40km/h){|1.25813E-0111.48181E-03||1.27531E-01 6. 55116E-03
0.003( 60km/h){|1.25836E-01{1.56942E-03||1,27553E-01 | 6. 63448E-03
0.004( 80km/h)||1.25867E-01|1.69196E-03||1.27584E-01|6. 75101E-03
0.005(100km/h)}|1.25907E-01 | 1. 84930E-03| |1.27623E-01 | 6. 90065E-03
T 3. SNR=31 dBel] +f 35RC, ASRC, THEM el ol v éba o]
BiT 0.5 1.0
Hz71Y
without DFE| with DFE without DFE| with DFE
foT (V)
3SRC 10.000( Okm/h})}{2.05392E-03|5.33788E-04|6.45746E-03|2. 32244E-03
(6=0.8) 0.001( 20km/h)||2.06573E-03|5. 39864E-04| |6. 46839E-03 |2, 32843E-03
0.002( 40km/h)|{2.10115E-03|5. 58086E-04 | |6. 50115E-03|2. 34639E-03
0.003( 60kmsh)}|2.16013E-03|5.88451E-04||6.55571E-03|2. 37633E-03
0.004( 80kmsh)|{2.24260E-03|6. 30349E-04| | 6. 63202E-03 (2. 41822E-03
0.005(100km/h) | |2. 34845E-03|6. 85569E-04 | |6. 72997E-03|2. 47207E-03
4SRC {0.000( Okm/h)|{2,24278E-01{1.66922E-031|1.99038E-01{7.63991E-03
(6=0.8) 0.001( 20km/h}|{2.24169E-01|1.68999E-031|1.98838E-01 7. 65942E-03
0.002( 40km/h)||2.23844E-01|1.75226E-03] |1.98881E-01|7.71797E-03
0.003( 60km/h)| (2. 23311E-01|1.85596E-03||1.98689E-01|7, 81845E-03
0.004( 80km/h)| |2, 22579E-01{2. 0009SE-03| |1.98421E-01{7. 95177E-03
0.005(100km/h) | |2. 21665E-012. 18705E-03 | 1. 98083E-01 8. 12675E-03
TFM 0.000( Okm/h)||1.87166E-01}1.53519E-03(]1.87102E-01}6.91941E-03
0.001( 20km/h)||1.87165E-01|1.55388E-03]|1.87103E-01 6. 93705E-03
0.002( 40km/h)|(|1.87160E-01|1.60990E-03| |1.87105E-016. 98997E-03
0.003( 60km/h)|[|1.87154E-01{1.70321E-03||1.87109E-01|7.07807E-03
0.004( 80km/h){|1.87144E-01|1.83370E-03||1.87115E-01|7. 20130E-03
0.005(100km/h) | |1.87132E-01|2.00119E-03| |1.87123E-01|7. 35950E-03
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0.004( 80km/h)|{1.43801E-03}|5,76551E-04| |4.29522E-03|2, 19984E-03

0.005(100km/h}| |1, 50535E-03(6.26106E-04 | [4. 36068E-03 |2, 24880E-03

GMSK 0.000( Okm/h})||7.82420E-04{3.67124E-04| |2, 42864E-03|1. 52317E-03

(Bo7=0.30) 0.001( 20km/h)||7.86691E-04{3.71037E-04||2. 43285E-03|1, 52705E-03

0.002( 40km/h)|!7.99505E-04|3.82776E-04 | 2. 44551E-03|1, 53870E-03

0,003( 60km/h)||8.20856E-04|4.02339E-04| 2. 46660E-03|1, 55811E-03

0.004( 80km/h)||8.50744E-04 |4, 29723E-04|[2.49612E-03}1, 58529E-03

0.005(100km/h) | | 8. 89162E-04 4. 64924E-04 | | 2. 53407E-03|1. 62022E-03

GMSK 0.000( Okm/h)||5.17226E-04|2. 71427E-04| |1.54710E-03|1, 04912E-03

(BeT=0.40) 0.001( 20km/h)||5.19889E-04 |2, 74056E-04 | 1. 54974E-03|1, 05174E-03

0.002( 40km/h)||5.27882E-04(2, 81942E-04 |1, 55775E-03|1, 05959E-03

0.003( 60km/h)||5.41203E-04|2,. 95084E-04]|1.57092E-03|1. 07267E-03

0.004( 80km/h)||5.59859E-04 3. 13482E-04 | |1.58945E-03 |1, 09098E-03

0.005(100km/h) | |5. 83820E-04 3. 37213E-04 | |1.61327E-03}1. 11452E-03

5. DPE7I Aol A% akat A= (f,T=0.005 Pe=10")
v.Z2 &
RiEE BT 05 10

2RC 3 dB 15 dB # o4z 1wl DFE 71& A8d
3RC 5 dB 3 dB Fabs 7sb b AlE ol &l 4] PRCPM 4l 29
3SRC 7 dB 5 dB FA A5G o) BH o r BAstdn, e AR
dloj -0 Eall 4} Al gkabg shalshsldh
GMSK(B,T=0.25) 5 dB 3 dBﬁ '” Jelol slolt] Aol 4 2RC= DFE 7]4-S
GMSK (B, T=0.30) 1dB dB 1 2.3 A% 3dBel 4lisskalo] ol Eo]H i 3
GMSK(B,T=0.40) 3dB 2dB R(,Q} GMSK (B, T=0.30)+ 5dB2| 4% 3klol
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