AHAr)s

TERE 102 BEERMER BWIE BedEs

AHRLE|RE i

0, FORE : |:Fi A EIRE HEs ) A% 2 "

@A TR W T

EE  AAFHLRUT 3EAEHS, AR TSN

— o RREAE XM + H REERAF234MERE RS L -
CHHMMER T AMBAL ARTFER, B AHERAAR

- HAF B, BT A underline & A FFAER] RN EMAE 0 LEE
RELFERFAE LGB RER] (BIEA M B F IR SFFRA LT 42

[

[

A H M

1. Given a bandpass signal x(t) = 4xsinc*(100xsin(1000xt). (/0%
(&) Find the pre-envelope x.(t) and complex envelope #(r) of x(t). (5 %)
(b} Find the energy of x(t). (5%)

2. Consider an FM system  having the following specifications: (30%

Carrier frequency: f.= 100 klHz.
Carrier amplitude: A, =2V,
Frequency sensitivity: ky= 4 kHz'V

Assume the input message signal of the transmitter (T3 is m(t) = 2xcos(4000mt) Volis, resulting in the FM

signal s(t) which is then passing through an AWGN channel with PSD Ny/2= 107 W/Hz.

(a) Find the_bandwidth By of the FM signal s(t) using Carson’s rule, and sketch its spectrum S{f) within
the bandwidth By. You should correctly mark the frequency axis scale. (10 %)

{b) At the receiver (RX), find the joint FDE [, .‘,L"am(x,y} of the 1/Q components {m(t), ng(t)} of the

received bandpass noise n(t) at the RX BPF output. (10 %)
() Find the output noise power and the output SNR (SNRJ,, py of the FM receiver. (10%}

3. Consider a uniform PCM system having the following specifications: {20 m’)
@  Message signal (audio signal) bandwidih : W= 10 kHz

Sampling rate; E=2x(Nyquist rate),
No. of quantizer’s represenration lovels : L=8 (uniform quantizer)
Quantizer input range : -2 ~ +2 Voits
Each representation level is encoded inte 3-bit codeword, with "G00 for the most negative
level,..., and “111° for the most positive level.

@ Line coding : AMI-RZ (Alternate mark inversion, return-to-zero)
(a) Sketch the transfer characteristies of the uniform quantizer. (3 %)
(b) Find the transmit bit rate Ry, of the system. (5%)
(c) If a sequence of three input samples {my=-0.9, my= 1.33, my=0.4} is fed to the quantizer, find the

resultant bit sequence and the corresponding AMI-RZ waveforou, (5%)

{d) Assume the messgge input is m[tkzxcos(lqpml and there is no bit error at the PCM receiver side.
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Find the receiver’s putput SNR in dB, (5%)

4. Abinary PAM baseband transmission svstem has the TX signal as {201 )
5(0)= 2 Aglt—kT)
[3

where Ay is an Li.d. +1 binary sequence with P(Ag=+1) = 0.5, and the transmit pulse shape is

-0 =
glty= ma[%} with T=1 ms. Assume the channel is AWGN with noise PSD Ny/2 = 10 WiHz.

(a) Sketch a block diagram of the optimum receiver using matched filter. Find the impulse response h{t) of
the matched filter, and the decision rule. (5%)

(b)Find the bit error rate P, of the optimum receiver in terms of the erfc function. (5%)

{c)For the 5-bit TX sequence “1 0 0 1 07, sketch the matched filter’s output waveform y(t) and the 5
samples {¥(kT), k=T, 2T, ..., 5T}, under the noise-free condition. (5%)

{d)Does this system satisfy the Nyauist zero-1ST eriterion? Why? (5%)

5, Consider a passhand 16-CAM digital modulation system with bit rate Ry=20 Mbps, and using the raised
cosine pulse shaping with roll-off factor of a=0.5. (20 )

(a) Sketch the signal constellation for 16-QAM scheme with gray-eoded bit mapping. (5 %)

(b) Find the required transmission bandwidth Br for the passband 16-QAMsystem. (3%)

(¢) Let the minimum distance between the signal points be days = 2x10® and AWGN PSD Ny2 =107
W/liz, find the bit error rate (BER) in terms of the erfc function for the 16-QAM scheme. (10%)
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