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A Study on the Frequency Detection of
PRCPM Signals Using the DFE Scheme
in Fast Fading Channels
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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 is 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 bit 15 theoretically investigated in this paper. Numerical results are presented to
compare the BER performance of frequency detection with and without decision feedback equalization.
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i o/ g ey Mdell4 DFE 71w & 483 PRCPM &l&e| Fuba- fulol 343} of
] ]
10 10
-1 -)
10 ] without DFE ic 4
without DFE
w0l £1=0.00S 167
0.004
with OFE 0. 003
with DFE {T7=0.0058
@ -3 -3 0.004
4]
FRLEES 10 8.003
0.002
0.001
- -
10 | 10 T
-5 -5
10 1. 10 L
-6 -6
io } } } } t f 10 } } } } } }
0 10 20 30 40 SO0 60 70 G 0 20 30 40 SO 60 70
SNR (dB) SNR (dB)
2 8. TEMel elled 2t a8l 9. GMSK(B,T=0.30)2] ol ¢l &%

E 2. SNR=235 dBell «f 3RC, 3RC, 4RC2| ol #1 &4 u] 5

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)|i4.15125E-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){14.39071E-04{2. 56906E-04||1.21104E-03}8. 48217E-04
0.005(100km/h)| 4. 57029E-04 {2, 74883E-04] | 1. 22893E-03|8. 66130E-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-035. 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(100ka/h) |11, 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-011.69196E-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=235 dBoll 41 35RC, ASRC, TEM o) el v] ¢by vl
BiT 0.5 1.0
Hz71Y
without DFE| with DFE without DFE| with DFE
foT (V)
3SRC  {0.000( Okm/h)j{2.05392E-03|5.33788E-04||6.45746E-03|2. 32244E-03
(5=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-03]|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

www.dbpia.co.kr




T
o LA

0]1!

) ol

1 DFE 7i8l& # 83 PRCPM 4159 F3b4 Hulol] gt o4

H 4. SNR==35 dBoil +{ GMSK 2| of 2] 2t vl

BiT 0.5 1.0
Hz7Y
without DFE] with DFE without DFE| with DFE
fpT (V)

GMSK 0.000( Okm/h)||1.31819E-03}4.88401E-04!|4.17906E-03|2.11275E-03

(BeT=0.25) 0.001( 20km/h)||1.32568E-03|4.93919E-04 ] |4. 18634E-03|2. 11820E-03

0.002( 40km/h)||1.34816E-03|5. 10450E-04 | |4.20812E-03 |2, 13453E-03

0.003( 60km/h)||1.38561E-03|5.37996E-04| 4. 24442E-03(2. 16175E-03

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-043.82776E-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)i|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-031, 04912E-03

(BeT=0.40) 0.001( 20km/h)| |5, 19889E-04 |2, 74056E-04 |1.54974E-031, 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 A5 A= (f,T=0.005 Pe=10")
v.Z2 &
RiEE BT 0.5 10
2RC 3 dB 15 dB # o4z 1wk DFE 71& A&
3RC 5dB 3 dB Zybd Al wbAg o) ga 4 PRCPM A3 9]
SR 7 B 5 d FAL G o) B o A el e AR

dlel e Falla) 4l @abs stelabsieh Ak
GMSK (B, T=0.25) 5 dB 3 dlalelo| lolsl Aol 2RCE DFE 7142
GMSK (B, T=0.3¢) 1dB dB 1 88 249 3dBo] Alwakate] o] ol H i 3
GMSK(B,T=0.40) 3dB 2dB RCe} GMSK (B, T=0.30)+ hdB&] A% &k Abo]
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