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2010-11
MOBILE COMMUNICATION - I

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

1 a)
b)
c)
40080

as far as practicable.

Answer Question No. 1 and any two from the rest.

“Due to complexity of the environment it is impossible
to derive theoretically a model which predicts the net
resulting wave in radio propagation as a function of
distance in real environment.” Do you agree with this
statement ? If yes, suggest a suitable method to deal

with the above problem. 5

Discuss how synchronization is achieved in a GSM
network ? State the reasons for delays in a GSM system

for packet data traffic. 5

Suggest a technique to improve network coverage and

capacity in cellular systems. 5
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In a TDMA cellular system, the one wa énﬁwid is
12:5 MHz. The channel bandwidth is 3Q-kHz and.there
are 395 voice channels in the system. The frame
duration is 40 ms, with 6 time slots per frame. The
system has an individual user data rate of 16-2 kbps in
which the speech with error protection has a rate of
13 kbps. Calculate the efficiency of the TDMA frame. 5

Explain the “free space propagation model” to predict
the strength of the received signal at a distance from the

transmitter. 5

A mobile device can at best find six mobile devices
reaching in its vicinity. Let there be FDMA mode access
by a node. Assuming that f,, is the bandwidth
requirement between two neighbours, what bandwidth
will be needed when all next hop neighbours
communicate in full duplex mode and in same time
slots ? If each node path and each direction hop is
scheduled to operate at different instants, as in TDMA,
then what will be the required bandwidth ? 5

Estimate the number of mobile users that can be
supported by a CDMA system using a RF bandwidth of
1-25 MHz to transmit data at 9:6 kbps. Assume
E,/N,=6 dB, frequency reuse efficiency is 0-45,
bandwidth efficiency factor is 09 and efficiency of
sector-antenna in cell is 1. Suppose the voice activity
factor for the talk spurts is 60% and the power control
accuracy is 80%. What is the number of mobile users

that now can be supported ? 10
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station and the mobile results in random. frequemncy

modulation. 5

How is synchronization achieved in a GSM network ?
What are the reasons for delays in a GSM system for

packet data traffic ? 5
Discuss the factors influencing small-scale fading. 5

What is the significance of Delay spread of a multipath

channel ? 5

The PDC TDMA system uses a 42 kbps data rate to
support 3 users per frame. Each user occupies two of

the six time slots per frame.
i) What is the raw data rate provided for each user ?

ii) If the frame efficiency is 80% and the frame
duration is 6:-667 ms, determine the number of

information bits sent to each user per frame.

iii)  If half-rate speech coding is used, six users per
frame are accommodated. Determine the number
of information bits provided for each user per

frame.

iv) What is the information data rate in half-rate

PDC ? 10
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Prove that for a hexagonal geometry, th

reuse ratio is given by Q=+/3N where Nfi‘z- +ij+ j2; =P

We consider a cellular system in which total available
voice channels to handle the traffic are 960. The area of
each cell is 6 km® and the total coverage area of the

system is 2000 km?. Calculate

i) the system capacity if the cluster size, N ( reuse

factor ), is 4 and

ii) the system capacity if the cluster size is 7. How
many times would a cluster of size 4 have to be
replicated to cover the entire cellular area ? Does
decreasing the reuse factor N increases the system

capacity ? Explain. 7

Usually picocells and microcells are made of splitting
the macrocells. Develop a theory for designing

macrocells by grouping the microcells and picocells. 5

Discuss how radio propagation characteristics
determine the carrier-to-interference ratio at a given

location. 5




