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A Study on the Gaussian-filtered Q*PSK System
for the Digital Mobile Communication System
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ABSTRACT

GQ!PSK which is a novel digital mobile communication modulation scheme has been introduced and described. GQF
PSK is a modulation scheme that bandlimits NRZ digital data with Gaussian filter and modulates it by Q’F’SK scheme
which uscs two data shaping pulscs and two carriers which arc pairwise quadrature. Thus, transmission bit rate can
be enhanced and available signal space dimensions are more efficiently utilized, with comparison to the already-existing
GMSK. QPSK and OQPSK modulation methods. Via the computer simulation, bit error rate of GQFPSK scheme which
1s bandlimited by gaussian fiiter to be suitable for digital mobil communication, is lower than that of Q*PSK by 1.4
idB! n case that the signal to-nolse ratio s 0{dB], bt we have confirmed that GIPPSK modulation scheme s
approximately equivalent to the GMSK in the respect of power efficiency, and transmission efficiency of GQFPSK is
improved to 1.5 times than that of GMSK,
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Fig. 1. Block diagram of GOPPSk modulation scheme.

NRZ#@ehol o) algh ]l wjolebis 7bg-4let 2 elol
ol sh hedo] AMEsle) sMEzl AFE FoAT

—

o] AlEE QPSK Wzvle) o) wasa) 1 F4
S g 29 Rk
a _ -
8 TN
/ey * Ju -~ N
Sett) ar %
k-2 as T 51 b p—
wer| n . - {Ts‘
“ |
Se
]
v 4 A

O3 2. QPSK W=7 45,
Fig. 2. Block-diagram of (*PSK modulator.

o2
L

EA4E Slah 488 (34) £ Pz
Qg LEo]ss # Lo AR

olet s 2Hadgsid FEe HELeE 3/4
Teoz Z4astznt A wEd g8 FL 4852
1L76dBy = 4ol Hri(1,2].

FMa 28 GPPSK A15F % Fojsleladsl

A

B oL oA diaigdall el sk Koo

Table 1. Cwic wwids oli3.0e Daack coding.

r T Purean.
T R
& ___‘:;,_‘_’1”_" _{‘ dall 0 eyl _dy “.:'
[0 I X | . L
ce o) S
I - ! :
[ S i oot i
Cd I - [ i +
1
Cy v+ i |
! H
Ce |+ | o+ i —+
cr |+ | + +
C8 ’ + 7 4 + |

B g AR FME 27 7ixdeder $409
2, 1@ 3ofld AAIg GPSK Hz22 & u=xs&
Aelek A1ZE FA 5ok

[

GEEPST - any
sl @PSK ) /Ny |ofeis}
——t % 2 7 e
* = 7 a7

—7 de
Y 3 ven | T f i

O 3 GOPSK &=/ Az
Fig.3. Block diagram of GQFPSK demodulator.

28l 38l 2o FdTold QPSK ¥EAL -l
13t e
SEadpekit) - (Zkel)T
——————pnnnt X [ C)de f——
ﬁl(t) (Ze-1)T
{2k 1)T a
1 ()at ¥ e
@rK ¢ (21T I o ay
A o
L' i) 2 | a
= 1&(0 (Ze1)T (o l—
{2, / (yde a4
' (Ze-1IT 7
(t) (Zke )T
x [ Gt
(Z&-1)T

O 4 PSK %=
Fig. 4. FPSK demedulator.

aae GRPSK Al5& E717she sepshuz
2ue AR delele) £ AMAL gt
R4 2 epele) Ry E AAE stelop gob
awa 2R 19) gt o 29 %L0le AR



22

THESE 28 5ol gl

b PLL BPF et
4fs + ()2 4fo + 14
vzt T 2t

{ ()2 A

Sq2pax(t)

BPF PLL LPF | 3%
2fo - ()2 4fe - v
v vT vzt

a8 5 GPPSK 4l&el E A4S HE A
Fig. 5. Detector of synchronization signal for GQ'PSK signal.

E71249 402 GQPSK 4154 o3 2. o1 g
of olaf FLe3t Azl 2F3 55 AAG
Foelav2 g2 de|ebd FA6A fch 2eja
HAZ-S gk L5858 rlolely B adsto] o F
F 7 AbekAl slch

Fgrlol i a4 vlral aitiell 231 2%
+ AAE 4 Anh F M) 2
olvl FAg FAlAMMol F7 P&e opeidy
vzl dt a, a, 2,2l 3 dleleld: Hed 7 uloly

d5 chal% dlo]elE dgdet

o] w2| “0

o

NRZ djolets) sdeads A@shiz 7he et

dele] g2 S hit)x

h(t)=B(2r / In2)"* - exp{ —27° - B%* /In2) (3)

%3714 B+ 3dB s %o},

ofx, Felol HEoz 42 4 v
4 Hif)= A (6)3 et

el Aua

¥

H{f)=exp((—f/B)?In2/2) (6)

27 6ol ZHg-Alok BEle Aghabs HD S =408
At

a3 A1)l A cos(xat /2T), sin{nt /2T )7} 27}
Pty / /T, Pt)/T & ~T=t<T T4l A 29l

S IRTTRMRELE 10 % 4 BN

F:WW)

Q.80

0.80

H(P)

0.20 4
L s — SN e
0.00 020 040 280 T 080 1.00

f
3 6. 7t Lel2f Yt
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