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SECTION A
Q1 (a)
(b
(c)
Q2 (a)
®
(c)
Q3 (a)
(k)
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There are (three mobile standards adopted by the [nternational
Telecosnunication Unjon (ITU)  for 1he International Mobile
Telecommunication — 2000 {IMT-2000). Choose any one of the standard in
terms of its migration path, minimum data rate, adopted countries/ region and
multiple access technique used.

{4 marks)

General Packet Radio Service (GPRS) provides GSM network with packet
data network capabilities. Dscuss the advantages of GPRS compared to data
service available in the original Global System for Mobile (GSM) service.

{2 marks)

Draw the migration path from 2G GSM 1o 3G Universal Mobile
Telecommunication System (UMTS).
(2 marks)

Analyze the source and the effect of Co-chanmel Interference (CCI} and
Adjacent Chunne! Interference (ACI) in cellular design.
{4 marks)

Find the minimum cluster 5ize, Nms, for a GSM systemn with minimum carrier
to interference ratio {C/1) of 13 dB. Assume propagation loss constant, 7 = 4,
and the mobike is located equidistance from every interfering base station.

(2 marks)
Calculate the Co-channel Reuse Factor (Q} for system in Q2(b).
{2 marks)
Define the meaning of Doppler Effect.
(2 marks}

Determine the maximum and minimum spectral frequencies received from a
statjonary GSM transmitter that has a center frequency exactly 1950 MHz .
Assuming that the receiver is travelling a1 speeds of 100 km/hr.

{6 marks)



Q5

{a)

{b}

(a)

{b}
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Frequency modulation {(FM) is the most popular analog modulation technique
used in mobile radio systems. Classify two advantages and disadvantages of
FM over amplitude modulation {AM).

{4 marks)

Find the first zero crossing RF bandwidth of a rectangular pulse which has
T, =41.06us. Compare this to the bandwidth of a raised cosine filter pulse
with T, =41.065 and & = 0.35.

{4 marks)

Explain the terms of narmowband and wideband systems that been group in
wireless communication system.
(2 marks)

Tlustrate the diagram that can show the comparison among frequency division
multiple access (FDMA), time division multiple access TDMA and code
division multiple access CDMA.

{6 marks)



SECTIONB

Q6

{a)

(b}

(c)

(d)

BEFP 4273

Handover or handoff is an imponant activity in cellular network. Describe
THREE (3) commmon scenarios in GSM system where handoff is executed and
list the components involved in each scenarios.

(6 marks)

Mobile Assisted Handover (MAHO) is a technique employed by GSM system
to monitor handover process. Discover how this technique works in GSM
sysicm.

(3 marks)

Handover requires the cellular network to transfer the call from oee radio
channel to another radio channel. Point out the steps that shovld be taken by a
mebile network 1o ensure that each handover is successfully executed and no
call is lost during handover process.

(3 marks)

A GSM system with cluster size of four (4) is allocated 8 MHz of frequency
bandwidth for its forward channel. The system employs three (3) sectored
cells with each sector having roughly the same number of channel. During
peak hour, a clieat is expected 10 make 1wo (2} calls that Iasted for about 190
seconds each and the system is designed for blocking probability of 2% in a
block call lost system. Determine,

{i) the number of available physical and logical channel in each sector in
each cell ,
(i)  the amount of traffic generated by cach clieat during peak hour , and
(iii)  the maximum oumber of clients that can be serve in one (1) cluster,
(% marks)




Q7

(a)

(b)

(c)

BLEP 4273

Fxplain the following propagation mechanism related o mobile radio
propagation.

{i} Reflection
(i)  Diffraction
(iii)  Scattering
{6 marks)

Consider the following scenario:

A 30 meter high base station transmits 5 W of signal power using omni-
directional antenna with gain of 2.6 dB over a medium. A mobile station,
located some distance away from the base station, is receiving signals from the
base station with a 2 dB antenna at 1.5 meter height. Operating frequency is at
900 MHz and average noise floor is -110 dBm. Minimum received signal
strength at the mobile station shall not fsll below -920 dBm for the
communication to be established.

{i) Find the maximum distance between the mobile station and the base
station.

(i1} Find the signal to noise ratio if the mobile station is Jocated al the
distance found in Q{b)(3}.

(iii}  Ifthe system is designed to provide coverage 10 an area approximately
1000 km?, find the minimum number of cell and cluster to provide full
coverage to the area. Assume cluster of size of 4 is chosen for the
system.

Hata model is given as below:

L, =69.55+26.16log £ —13.32logh, —a(h,) +{44.9 —-6.551og i) logd
with  a(hy)=(l.1log f - 0.T¥, -(1.561og f —0.8)
{12 marks)

Few models are developed to specifically target mobile indoor propagation.
Explain why such models are necessary to estimate the propagation loss in the
buildings.

(2 marks}



(a)

{b)

{c)

{al

(b)

{c)
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State why mmpulse response is usefol in channel charactenzation?
(2 marks)

(i} Prove that a mobile radio channel can be modeled as 2 linear
filler with tme varying impulse response, consider the casc
where time variation is due strictly to receiver motion in space
as shown in Figurs Q¥(h).
(9 marks)

(iiy  What you can conclude from your proving in Q(b}i)?
{3 marks)

Construct a tree structure of FOUR (4) diffecent types of small scale fading.
{6 marks}

Modulation is the process of encoding information from a message source in a
manner suitable for transmission,

(i) Identify modulation schemne uzed in GSM system.
(4 marks}

(ii)  Using suitable figure, analyze technique thai can be used to produce
the modulution signal.
{4 marks)

Apart from TDMA, GSM alse employs slow frequency hopping. Explain why
and how it is done.
{4 marks)

TDMA/ Frequency division duplexing (FDD) and TDMA/ Time division
duplexing (TDD) are two possible modes of TDMA system. Using suitable

figure, compare both systems.
{8 marks)



Qi0

(4)

{b}
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Figure Q10{a) shows a power delay profile for a certain outdoor channel.
Determine

{i) The RMS delay spread.

{ii) If BP5K modulation is used, what is the maximum bit rate that can be
sent through the channel without needing an equalizer?

(iii)  Estimate the 50% coherence bandwidth of the channel.

{iv)] Recommend would this channel be suitable for GSM service withoul
the use of equalizer?

Where the mean aceess delay, excess delay spread and rms delay spread is
given as below;-

Yair, YPao . 2am PRLCAS T
n _a 1 g, =T —{1)

£= —=de—— = —= .
E a Pt Ya Y P

i k

1
Correlation =0.9, B, = and Correlation > 0.5, B, ~ 5—

ar a‘f
{16 marks)

Find the theoretical maximum data rate that can be supported in a 200 kHz
channel for signal-to-noise ratio {(SNR) of 10 dB. Compare this value with the
actual data rate for GSM system.

{4 marks)
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