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There are 4 (four) questions. Question 1 and Question 2 are compulsorY. Answer anY 1 (one) Bom
Question 3 and Question 4. The symbols have their usual meanings. Marks of each question and

corresponding COs and POs are written in the brackets.
=n=n=aMen=VV=HannaHnUnnUUP=nUnn =••••H•nn==••••p====•=•Hl==•=•anU=nUnn+=+=n=an=al•RU•aa•=•nl•=•=•gn•=•=••=n•HH•=•U•=•=•=•

1. a)

b)

Showing proper diagTan7 dscuss the concept ofnequency reuse in cellular systems. 5

(COI,
POI)

7
(COI,
POI)

Consider a channel with bandwidth of 1 MHz and an SNR of 63.

i) Determine the mucimum theoretical limit of the data rate that the channel can

carry.
n) The result of part (i) is the maximum theoretical limit. However, as a practical

matter! better error performance will be achieved at a lower data rate. Assume
we choose a data rate which is 2/3 of the maximum theoretical limit. Calculate

are required modulation order to achieve this data rate.

C) Explain quadrature modulation and demodulation process of an QPSK scheme,
where mapping between QPSK symbols and its equivalent digital bit sequence can
be shown in mathematical form as –
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2 a) Consider a wireless channel which has L multipath components due to the effect of
fading, as shown in Fig. 2(a).

13
(C02,
P02)Where,

sd) = Transmitted passband signal
hd) = Impulse response of the channel
yd) = Received signal

Develop an analytical model for this wireless channel considering the effect of
multipath fading.
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Define coherence bandwidth. Explain how variation in delay spread can affect the
Requency response of the channel using suitable graphical examples.

b)

DefIne cyclic prefix. Explain why cyclic prefix is necessary in OFDM.a)3

Explain how orthogonality property is utilized in OFDM with a practical example.
Discuss the benefits OFDM achieves by utilizing orthogonality property.

b)

c) Briefly explair the working principle of the following techniques used in modern
wireless communications.

i) Code Division for Multiple Access (CDMA)
ii) Multiple-Input Multiple-Output (MIMC))

Morty built a BPSK based wireless communication device for his school project. To test
his device> he transmitted a signal xd) to his sister Summer’s phone. Now, this device
uses a single ender modulation (SCM) technique for modulation. However, as the signal
xd) had a very high data rate of 10 Mbps, it was causing a severe intersymbol
interference at the receiver. Morty’s grandfather, Rick suggested that multicarrier
modulation (MCM) can be used here instead of SCM to minimize the effect of
intersymbol interference

a) Explain how a data rate of 10 Mbps can cause severe intersymbol interference. (Typ-
ical delay spread of wireless channel is given as 1 – 3 ps)

4

Assume> xd) has a symbol rate R, and after modulation, xd) occupies a bandwidth
of B. Describe multicarrier modulation process for transmitting this signal xd) with

necessary diagrams.

Widr neat diagrams, explain how multicarder modulation will minimize the effect
ofintersymbol interference for the signal xd) .

b)

C)
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