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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Consider a wireless channel where power fall off with distance follows the
formula P,(d)zP,(do/d)?’ for d, =10m. Assume that the channel has AWEN
with noise power spectral density of N, =10°W/Hz and a band width of
B =20KHz. Calculate the capacity of this channel for a transmit power of 0.5
watt and a distance of separation as 500 m.

Define the Shannon capac1ty for time-invariant frequency selective fading
channel.

When is a channel known as a frequency selective fading channel and when
does it 1nduce inter symbol interference?

For a BPSK signal in-Rayleigh fading why do we set the minimum SNR equal
to 7 dB? How will you find the required average SNR for the same channel?

Point out the advantage of using moment generatmg functions in diversity
analysis of MRC.

Without an increase in bandwidth or transmit signal power, is it p0331ble to
obtain independent fading paths. Justify.
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Calculate the total bandwidth of a multicarrier system with T = 0.2 ms. The

system has N =64 subchannels. Each subchannel experiences minimal ISI
raised cosine pulses with =1 are used. The additional bandwidth due to time

limiting required to insure minimal power outside the signal bandwidth is
&[Ty =0.1.
In a multicarrier system, what is the significance of PAP Ratio?

Suggest a suitable technique which combines the advantages of OFDM and
CDMA. List down its unique features.

Consider an SFH system with hop time T, =10 x4 seconds. Calculate the chip
rate if the symbol time, T =14 second calculate the processing gain ‘G’ of the
system. '

PART B — (5 x 16 = 80 marks)

(@) Discuss the features of the statistical channel models deployed in
wireless communication.

Or

(b) Consider a flat-fading channel of bandwidth 10 MHz. The transmitter
has a fixed power S . Only the receiver has CSI. The received SNR is one
of the six values y, =10dB, y, =15dB, y, =20dB, y, =5dB, vs =0dB
and y;=-5dB. The probability associated with each state is
P =F=01, P,=P,=025 and P, =P, =0.15.
()  Find the Shannon capacity of this channel
(i) Find the maximum average rate C, and plot the capacity versus

outage for O <Pout<1.
(@) When the fading environment is a superposition of both fast and slow

fading derive suitable expressions for finding the combined outage and
error probability.
~ Or

(b) Consider a wireless channel with an average delay spread of 100 n
seconds and a doppler spread of 60Hz. Given the error floors due to
Doppler and ISI for DQPSK modulation in Rayleigh fading ‘and uniform
scattering approximately what range of data rates can be transmitted
over this channel with a BER less than 107. [Assume suitable values for
any missing data].

(a) Find the average probability of error for DPSK modulation under two-
branch ii.d. Rayleigh fading on each branch for threshold values of
=4.6 and 10 dB. Assume the average branch SNR is # 12dB. Analyse

how the average probability of error changes with 7i. Also compare

average error probability under SSC with that of SC and with no
diversity?

Or

(b) When the channel is unknown at transmitter, prove how the Alamouti

scheme achieves a diversity order of 2 derive suitable expressions for
" SNR.
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Discuss the design choices of the IEEE 802.11a wireless LAN standard.
Or

Consider a multicarrier modulation transmission scheme with three
nonoverlapping subchannels spaced 300 KHz apart with subchannel
baseband bandwidth of 100 KHz. '

We want the subchannels of our multicarrier scheme to exhibit flat
fading? What will be the corresponding values of the channel coherence
bandwidth. If it is independent fading when will be the subcarriers
exhibit it and what will the respective coherence bandwidth. If the
subcarriers exhibit correlated fading, what impact will this have on
coding across subchannels.

Illustrate the benefits of RAKE receiver and the optimal choice of
multipath components for combining when the receiver complexity is
limited.

Or

Compare the features of multiuser DSSS systems with that of FHSS
systems. '
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