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1. A quadrature implementation of a Data encoding

- differential 8-PSK (D§PSK) oy oz O cos wot
modulator is given in Fig. P1.1. At 0 o0 o 0 Input bit | I [Poies
each kth transmission time we send a 0 0 1 w4 :;’;:;‘; " shaping
data phasor ¢y, which can be L —{ Encoder
expressed as 0 1 0 34 9, ,': uise
= Ab, + 1 1 0 awa Shaping
b = Ddi + Py :
. 1 1 1 5r/4 Fig. P1.1 sin wpt
. . 1 0 1 64
Where the data-encoding table is also Yo o Fig, P1.2

shown in Fig. P1.2. T4

Let the input data sequence at times k=1, 2, 3 be equal to 110, 001, 110, respectively. Please formulate the
output signal s(?) at the times k=1, 2, 3. Assuming that the starting phase at time =0 to be $,=0

RW (bit/sHz)

2. The bandwidth-efficient plane is shown in right, then or °:,',’,“31‘,,%&°;”"§¥
(a) What are the spectral efficiencies (bits/s/Hz) of QPSK and ' Region for
16-QAM? which R< C
(b) Ifthere is an allowable DSB bandwidth of 40 MHz in the S
16-QAM modem, what is the maximum allowable B S region
" i * ? ) j o : mn
transmitted data.late. . . R R LI
(c) If now, we consider using bandwidth of 20 MHz at baseband - - Sy "
to transmit the 160-Mbits/sec data rate, using PAM. What is o /\D.,m.m.
the spectral efficiency (bits/s/Hz) needed to accomplished Me2 o i
this system? 3 12/19 24 30 38
(d) How many levels of PAM would be required at (c)? M4
’ Al: :"'2
Legend
M=16 = Coherent MPSK, Py = 10-5
P » Noncoherent orthogonal MFSK. P = 10-5
"'e";"':g A Coherent QAM, Py = 10-3

3. Inan FDM (frequency division multlplexmg) communication system the trans1mtted baseband signal i is
x(1) = Zm (t)cosw;t

Assuming that the bandwxdth of the ith message (i.e. m,(l)) is denoted as Wf, then

(a) If the guadband is set to be G and all the messages are transmitted by double-sideband amphtude
modulation. What is the bandwidth required to transmit the modulated signal?

(b) What is the minimum separation of carrier frequency (w;;;-w;) to plevent the effect of bandw1dth overlap?

4. The VSB (Vestigial-Sideband) filter in Fig.P4 is 1H)I
characterized by i
H(f, - ;) =g 1-¢
| H(f, + f,)=(1-g)e™ o ,
H(fc+f2)=ej9’- : , . ' ¢ '
The message signal is given as m(f)=Acosw+Bcosw,, 0o .f( - fo=fi J. fovhy  fot+h f
and is to be demodulated by multiplying by 4cosw,f and ‘
Fig.P4

lowpass filtering. That yields the demodulated output:
yp()=Aecos(wy1-0,)+A(1-g)cos(w,+0,)+Bcos(w,i+0,). It is required that the demodulated output be
distortionless. Derive the expressions for 8, and 0, as function of 8,. |

5. Consider a low-pass signal with a bandwidth of 4 kHz. A linear delta modulation system, with step size A=0.1V,
is used to process this signal at a sampling rate ten times the Nyquist rate. |

(a) What is the sampling rate? |
(b) Evaluate the maximum amplitude of a test sinusoidal signal of ﬁequency 1 kHz, which can be processed

by the system without slope-overload distortion.
(c) Calculate the output signal-to-noise ratio.





