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USN

10EC086

M.Tech. Degree Examination, Dec.2014/Jan.2015
Wireless Communications ﬁ%a

: 3 hrs. Max. Marks*00

Note: Answer any FIVE full questions. %

:““:Brleﬂy describe the basic mechanics that govern the electromagnetic waveé%‘mphasmng

Whlch are relevant to wireless communications. &\; . (08 Marks)
De:ﬁﬂe B
i) ”‘c:i'2 Jand d* power loss in wireless communications. %}"
i) F resn%n—KIrchhoffs Diffraction parameter and diffraction \é (06 Marks)
Given the folié‘%v)ng geometry (Fig.Q.1(c)). Determine the 10 e'to knife edge diffraction:
oy (06 Marks)
Seny
“"ng;mg
" o oo M
{
fo ky 2km
4@\ Fig.Q.1(c)
What 1s the need to model w1re1es5rc{;%;is‘? ~ (02 Marks)
Briefly describe the following mé éthods used in modeling wireless channels:
1) Stored impulse response.method of modeﬁng
ii)  Deterministic method 5i%%modehng
i) Stochastic method of modelmg >
Name some of the 1mpdéfant channel models that are @ed from these methods.(09 Marks)
Differentiate tlme-mvarlant and time-variant two path models. {04 Marks)
Derive the equatlon for the time-variant-multipath channel model interms of time-variant
attenuation and’ propagatlon delay. g (@ . (05 Marks)
Kgg}"' ;@X
Define the‘*followmg terms related to multipath: ‘iﬁ -
Do %;‘,S‘wer delay profile. & 4
{0 First arrival delay. 'y
Mean excess delay. <. &ﬁ
: RMS-delay spread. A el
"~ v}  Maximum excess delay. az Marks)
Calculate mean excess delay, RMS delay and the mean excess delay (10dB) proﬁ%wGiven
in Fig.Q.3(b). Estimate the 50% coherence band width of the channel. (08 Marﬁ:s:?%
a4
ti) o~ @
.’3‘ ~ -‘3
~roak ‘ J
| .
) ¢ 2 s Tty
Fig.Q.3(b)
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What is the difference between attenuation and fading? (02 Marks)
State various factors influencing large scaling fading and small scaling fading. (04 Marks)
Differentiate the following:

i) Flat fading and frequency selective fading.
iiy  Slow fading and fast fading.

iii)  Cohérence band width and coherence time. (09 Marks)
A radio channel is characterized by multipath spread of 5 milliseconds and a doppler spread
of 0.1Hz. Determine: Coherence bandwidth and coherence time. If a signal is ransmﬂ:ted
@ er this channel with a band width of 50Hz, State:

Whether the channel is flat of frequency selective. L
if) "f:%hether the channel is slow or fast. o (05 Marks)
a. Explam%f‘ the modeling of Rayleigh fading channel. @;:‘“‘ - (04 Marks)
b. Compare i 1 Raylelgh Recian and Nakagami fading char gzmodels (06 Marks)
¢. InaRayleigh: gn distribution, what is the probability that{@e signal powder is 20dB, 6dB
and 3dB down thi é’ lative mean power? f (06 Marks)
d. A vehicle receives a{g MHz transmission while trav??ihng at a constant velocity for 15
seconds. The average eﬁduratlon for a Rayleigh fa ﬁﬂ ing signal level 10dB. Below the RME
level is 1 millisecond. 03 . FAR does the yehicle travel during 15 seconds duration?
Assume that the local mean rcn?fg(s constant @;&ﬁg travel. (04 Marks)
a. Differentiate macro diversity and versity. (02 Marks)
b. Briefly explain the different dxvers@@%ghmque used. In wireless mobile system. (08 Marks)
c. What do you mean channel stat%xrgg maf:qon (CSI)? State its importance. (04 Marks)
d. In a Religh-Fade-Time-Diversi vvaI uatlon, %aﬁculate the probability of error for signal to
noise ratio (SNR) of 23dB | 5, what wil ‘&%he ‘BER’ improvement. (06 Marks)
a. How does MIMO techq@es differ from smart ante*nn%& (04 Marks)
b. Define spatial multi (04 Marks)
¢. Write the cha atrtx for the MIMO system Mf = (04 Marks)
d. Show that ther%w; a logarithmic increase in capa01ty with the; ngmber of elements when the
transfer fupc‘ﬁ)ns are identical and linearly increases Wheﬁ&fhcm transfer functions are
dlfferentml\a IMO system. (08 Marks)
y
‘FDM’ 1s achieving the objectives of a MIMO? Explain the prmc‘iple (10 Marks)
%ﬁf}xs V-Blast and how does it work to give reliable wireless C(:ommunn:zatlon‘7 What is
hulling and cancelation process? (o 3 (06 Marks)
€5~ What are the draw back of D-blast? = (04 Marks)
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