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Answer ALL questions.

- PARTA— (10 x 2 = 20 marks)

1 Differentiate small from large scale fading.

2.  What are the two factors that contribute to the rapld ﬂuctuatlons of the sngnal
amplitude? ‘ N

-3, How FDMA handles ncar-far problem?

5. List the features of offset QPSK. -

4. What do you mean by mobile-assisted handoff?

6. What are the differences between zero-forcing and mean squared error
equalizer? '

7.  What do you mean by macro diversity?

8. Name'the three techniques used to imprové the received signal quality.

9. Differentiate transmit diversity from random beamforming.’

10. Define precoding.



PART B — (5 x 13 = 65 marks)

®)

14, (a)

15. (a)
o - ®
L 16, (a)

Y

~Draw and explain a sunphfled commumcatmn system usmg an adaptive

equahzer at the receiver.
Or o
()  Explain with a sketch, the working of RAKE, receiver . N

(i) Write a brief note on categ011es of space dwe131ty reception
methods. _ . . _ (6)

Explain clearly l:.tOW spatial multiplexing works with a neat diagram and .
write down the e‘(plessxon for the channel matrix and 1ece1ved signal
vector.

. Or

Explam the concept of diversity with CSI at the tr ansmlttel and Denve- ,

" the explessmn for the capacity:

 PARTC—(1 X156 = 15 malks)

@ Dete;mme the proper spatial samphng mtewal lequu‘ed to make
- small scale propagation measurements which assume that

- consecutive samples are highly correlated in time. How many
-samples will be required over 10m travel distance if £=1900 MHz
cand v = 50 m/s. How long would it take to make these

~ measurements, assuming they could be made in real time for a
movmg vehicle? What i is the Dopple1 splead for the channel‘? (7)

.(ii) Draw the chart showmg the clasmﬁcatmn of equahzers 8
Or - o

@) In a cellular MIMO system: let the BS have 8 antenna elements,
and each-MS have 2 antenna elements. The system has 5MHz

-~ bandwidth centered at 2GHz carrier frequency, and operates in a
__channel with 250 kHz coherence bandwidth. The coherence time is
b ms, corresponding to typical vehicular speeds. With 30 users in

. the cell, what is the total overhead data rate for the feedback? -

| | | | @)

1L (@ @ Describe the free space plopagatlon model and derive the loss in the
signal st1e11gt11 : s ' 0
(i) If the transmit power is 1W and carrier ﬁequency is 2,4GHz and
the receiver is at a distance of 1 mile from the transmitter. Assume
-that the tlansmlttel and receiver antenna gams are 1.6, (6)
(1)  What. is the received power in dBm in the free space of a
signal? o _
(2) What is the path loss in dB?
(3) © What is the transmission delay in ns? -
-_(b) ) :Dlscuss the ﬂat fadmg channel chalactenstlcs w1th 1elevant
D _dlaglams S - AR ®) -
R (i1} -Describe the claselﬂcatlon of smal} scale fadmg w1th lespect to -
_ © . . Dopplexrspread. - oo R (5)
"12.: :"(_a)‘ - (®  Describe the p11nc1ple of CDMA L | R ‘ 5)
() Write a brief note on' . "
(D _Tlunkmg and o
@ Cellsplitting. . g
_(b_)_ ® ' .Illustrate ‘the handoff scenario at cell boundary o 7_(7) |
i (i) Ifa total of.33 MHz of bandwidth i is allocated to a par tlcular ¥DD
o cellular telephone system whlch uses two 25 KHz simplex channels_ .
to provide full duplex voice: and . control channels, compute the
number of channels avallabIe percellif a system uses
(1) 4 cell reuse, 7 ‘ ,
) - (2) 7cellreuse : e o ' . - (65
13 - (a) -State the principle and descnbe the workmg of m‘ 4 QPSK tlansmlttel
' with a neat dlaglam '
, Or . :
b @ Explam the p11n01ple of OFDM by compaung it with FDMA with a

. sketch. . _ _ _ (8)

(if) Discuss any four reasons for the physical cause of error ﬂoms n
_delay and frequency dispersive fading channels. - . (5)
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“(Assume that real and 1mag1na1y palts are. quantlzed with 6 bits
~each, and a rate 2/3 code.is used to protect the feedback.
information.) Justify with the answer why the feedback reduction .

techmques are 1mpm tant'? S I . (®)
(i1) Compale and cont1 ast wired and w1reless commumcatlon )
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