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REGULATIONS 2009
SECOND SEMESTER
CP 951 - WIRELESS MOBILE COMMUNICATION
COMMUNICATION SYSTEMS

Time: Three Hours Maximum:100 marks

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

Define Coherence bandwidth and Coherence time.
Distinguish between flat and frequency selective fading.

Consider an AWGN channel with bandwidth 50MHz,
received power 10 mW, and noise PSD of No = 2 x
109W/Hz. How much does capacity increase by doubling
the received power? How much does capacity increase by
doubling the signal bandwidth?

Define outage probability and average error probability.
What are the advantages of diversity techniques?

Find the outage probability of QPSK modulation at
P:=10% for a Rayleigh fading channel with Selection
“ombining diversity for M = 1 (no diversity), M = 2, and
M= 3. Assume branch SNRs y, = 10 dB, 7, = 15 dB, and

7, =20dB.

List out the merits and demerits of multi-carrier
modulation technique.
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10.

11.

What is the significance of adding a Cyclic Prefix of
optimum length to the signal in OFDM systems?

If the channel bandwidth used in a Direct Sequence
Spread Spectrum System is 1.26MHz and the processing
gain is 30 dB, what is the maximum data rate that can be
transmitted?

How are the chip rate, the hop rate and the symbol rate
related to each other in the Fast and Slow Frequency
hopping spread spectrum systems?
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PART-B (5x16=80 marks)

Consider a wideband channel with

multipath intensity profile
al <<
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mean and rms delay spreads of the
channel and find the maximum symbol
period such that a linearly-modulated
signal transmitted through this channel
does not experience 1SL.

Explain the Clarke's model for multipath
flat fading channel.

Or

Consider a wireless channel where power
falloff with distance follows the formula
P.(d) =Pido/d)? for dy = 10m. Assume the
channel has bandwidth B = 30KHz and
AWGN with noise power spectral density
of NO = 10-*W/Hz. For a transmit power
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of 1W, find the capacity of this channel
for a transmit-receive distance of 100m
and 1Km.

Consider a flat-fading channel with iid.
which can take on three possible received
SNRs: y,= 0.8333 dB with p(y,)=0.1, y,
= 83.33 with p(y,)= 0.5, and y,= 333.33
with p(y;)= 0.4. The transmit power is
10 mW, the noise spectral density is NO =
10~* W/Hz, and the channel bandwidth is
30KHz. Find the ergodic capacity of this

channe] assuming both transmitter and
receiver have instantaneous CSI.

Find the average fade duration for a
threshold level of p=0.707 when the
Doppler frequency is 20Hz. For a binary
digital modulation with bit duration of
50bps, is Rayleigh fading slow or fast?
What is the average number of bit errors
per second for the given data rate.
Assume that a bit error occurs whenever
any portion of a bit encounters a fade for
which p<0.1.

Derive the average probability of error for
BPSK and Binary FSK in Rayleigh
fading.

Or

(b) Derive the expression for the moment
generating function for Rayleigh fading.
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(i)  With suitable diagrams, explain the
different diversity techniques,

()  Explain the different diversity combining
strategies and compare their
performances in terms of the probability
of signal outage due to fading.

Or

Derive the average probability of bit error for
BPSK under MRC and EGC with iid.
Rayleigh fading. Compare the average
probability of bit error of BPSK under MRC
and EGC two-branch diversity with i.i.d.
Rayleigh fading with average SNR of 10dB on
each branch.

With neat block diagram, explain the OFDM
transmitter and receiver. Also bring out its
advantages and disadvantages.

Or

Consider a frequency-selective fading channel
with total bandwidth 12MHz and coherence
bandwidth Bc = 4MHz. Divide the total
bandwidth into 3 subchannels of bandwidth
Be, and assume that each subchannel is a
Rayleigh flat-fading channel with independent
fading on each subchannel. Assume the
subchannels have average gains E[|H\(1)|?] =
L E[|Hx®) |2 = 0.5, and E[|H31)|2] = 0.125.
Assume a total transmit power of 30mW, and a
Teceiver noise spectral density of .001uW per
Hertz.
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[image: image5.png](1) Find the optimal two-dimensional water-
filling power adaptation for this channel
and the corresponding Shannon capacity,
assuming both transmitter and receiver
know the instantaneous value of Hj(t), j =
1,23

(i) Compare the capacity of part (i) with that
obtained by allocating an equal average
power of 10mW to each subchannel and
then water-filling on each subchannel
relative to this power allocation.

15. (@) (@) Implement a 4-stage feedback shift (8)
register based PN generator with
feedback tap given by [4, 1]. The initial
state of the register is assumed to be
1000. Find the output sequence of the
shift register. Demonstrate the balance
property, autocorrelation and the run
property of the PN sequence obtained.

(i) Explain the working principles of RAKE (8)
receiver and-give its features.

Or

(b) Explain the acquisition and tracking of (16)
frequency hopping spread spectrum.





