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PEEC 5302
Sixth Semester Examination — 2011
MOBILE COMMUNICATION

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)
(c)
(d)
(e)

e

(h)
(i)

What are the different classes of wireless data networking ?

How 2G GSM systems are moving to achieve 3G services ?

Define 4 : 1 cell splitting.

What is segmentation in a cellular system ? Why it is required ?
Determine the number of analog channels per cell for the case of n=3
propagation path loss, where the minimum adceptable C/I=14dB. Whatis
appropriate cluster size for the system ? Assume channel BW =30 KHz and
total spectrum allocation =20 MHz.

What is adjacent channel interference? How can it be minimized ?
Determine the critical distance for the two-ray model in an urban
microcell (h,= 10 m, h =3 m) and an indoor micro cell (ht=3m,hr=2m)
for f_=2 GHz. Is this a good size for cell radius in an urban macro cell? -
Compare system capacity of DS CDMA versus TDMA ?

The GSM TDMA system uses a 270.833 kbps data rate to support 8 users
per frame. Each user occupies two of the six time slots per frame. What is

the raw data rate ?

P.T.O.




image2.jpeg
() Whatis frequency hopping spreads spectrum multiple accesses ? Whatis
the difference between fast frequency hopping and slow frequency
hopping ?

2. (a) Explainwith neat diagram evolution of cellular network from 1Gto4G. 6

(b) Prove that in a hexagonal geometry the number of cells in a cluster,
N =2+ j2+ k?, where the symbols have their usual meaning. 4

3. (a) ConsideraGSM system with a one-way spectrum of 12.5 MHz and channel
spacing of 200 kHZ.There are three control channels per cell, and the reuse
factoris 4. Assuming an omni-directional antenna with six interferers in the
first tier and a slope path loss of 40 dB/decade, calculate the number of
calls per hour per cell site with 2% blocking during the system busy hour
and average call holding time of 120 seconds. The GSM use eight voice
channels per RF channel. What is the S/l ratio ?

Assume traffic load of 110 Erlangs at 2% blocking. 2+3

(b) Whatis the need of cell sectoring ? Explain for worst case interference with
60° sectorized cells. 5

4. (a) Whatare the different synchronization methods available for demodulation
of a signal ? Explain carrier recovery for MSK circuit. 1+4

(b) Explain with neat diagram different types of small scale fading based on
signal and channel parameter. 5

5. (a) Explain Frequency hopping spread spectrum system. 5

(b) Consider an FHSS system in which the input data rate is 200 bits per
secohd. The modulation scheme of 32-ary FSK is used to generate the
modulation symbol. The frequency hopping rate is 200 hopes per second.
Calculate hopping bandwidth and processing Gain. 2+3

6. (a) Explainwith neatdiagram the TDMA burst and frame structure of wireless
system and calculate overall cell capacity and frame efficiency of a TDMA
system. 3+3

(b) Calculate the capacity and spectral efficiency of TDMA system using the
following parameters : BW efficiency factor M, = 0.9, bit efficiency 1 =2,
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voice activity factorv, =1.0, one way system Bandwidth, B =12.5 MHz,
Bit rate, R = 16.2 Kbps and frequency reuse factor, N =19. 4

7. Explain the capacity of a DS-CDMA system. In an tri-sectored CDMA system,
E/l,=20dB is required for each user if 100 users each with base band data
rate of 13 Kbps, are to be a accommodated, determine the minimum channel bit
rate of the spread spectrum chip Sequence. Voice activity considered is equal to
40%. 6+4

8.  Write short notes on any two : 5x2
(a) COST 231 model
(b) Narrowband channelized system
(c) Adaptive Equalization Technique
(d) M-ary FSK.
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