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REGULATIONS 2009

SECOND SEMESTER
CU 954 - DIGITAL COMMUNICATION RECEIVERS
COMMUNICATION SYSTEMS
Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART—A(10x2=20 marks)

Information bearing signal is called ‘baseband signal’.
What is its significance? :

Compare the energy density spectra of raised cosine pulse
and rectangular pulse.

Compare M-ary and Binary modulation schemes with
respect to bandwidth and power efficiency.

What'is a matched filter?
What is Rayleigh fadirig channel?

Give the significance of diversity techniques for fading
multipath channels.

State the need for various synchronization schemes.

Give the two approaches for carrier synchronization at the
receiver.

State the condition for convergence in LMS algorithm.
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Explain equalizer coefficient adjustment in zero forcing
algorithm.

PART-B (5x16=80 marks)

(@) Draw the signal space diagram of a coherent (16)
QPSK system and also find the expression for
average probability of error, if the phase of the
carrier takes on one of four equally spaced
values such as 0°, 90°, 180°,,270°,

' <Or

(®) (i) Derive the expression for the power ®
density spectrum of a CPFSK signal,

(i) Ilustrate  spectral shaping  using (8)
rectangular and raised cosine pulses.

(a) Prove that 'If a signal s(t) is corrupted by (16)
AWGN, the filter with an impulse response
matched to's(t) maximizes the output SNR and
give the frequency domain interpretation of
matched filter.

Or
() (i) Derive the expression for probability of (8)
error for envelope detection of Correlated
Binary signals.
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(i) Explain Maximum-Likelihood sequence
Detector.

Explain RAKE demodulator and derive the
expression for error probability for slow fading
condition.

Or

(i) Givean overv,ieW of statistical models for
Fading Channels.

(i) Derive the probability of error for soft-
Decision Decoding of Linear Binary Block
codes.

Determine the signal and noise components at
the input to a fourth power (M=4) PLL that is
used ‘to generate the carrier phase for
demodulation of QPSK. By ignoring all noise
components except those that are linear in the
ioise n(t), determine the variance of the phase
estimate at the output of the PLL.

Or

With suitable block diagrams and equations
explain Symbol timing estimation and joint
estimation.
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An equivalent discrete-time channel with
white Gaussian noise is shown in the figure
below. Suppose we use a linear equalizer to
equalize the channel. Determine the tap
coefficients ¢1, €0, cl of a three-tap equalizer.
Also determine the range of values of A to
ensure convergence of the recursive algorithm
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Write-a short note on Stochastic Gradient
Algorithms.

Explain adaptive zero-forcing equalizer
with a neat block diagram.




