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WIRELESS & MOBILE COMMUNICATION
000006 plleaal)
Instructions:

e Attempt All Questions.
o All Questions Carry equal Marks.
* Erlang tables have been provided with this question paper.

\/Q.l. A satellite carrying an 11.7Ghz continuous wave beacon transmitter located in
geosynchronous orbit. The beacon’s output power is 250milli-Watt, and it feeds an antenna
with an 18.9dB gain toward the earth station. The earth station rcceiving antenna is 3 meter
in diameter and has an aperture efficiency of 55%. The overall system noise temperature of
this earth station is 1230Kelvin. Determine the following:

(1) The satellite EIRP in Watt (i1) Receiving Antenna gain in decibel

(111) Path loss in decibel (1v) Received Signal Power in dBm

(iv) The earth station G/T in dBk™

(v) The Receiver carrier to noise ratio in decibel in a 10011z noise bandwidth. -~ (10)

\/Q.Z. (a) Which types of different services does GSM offer? Name some cxamples and give
reasons why these services have been separated. (4)
VQ/.Z. (b) Describe the functions of the MS and SIM. Why does GSM separate the MS and
SIM? How and where is user-related data represented/stored in the GSM system? How is
user data protected from unauthorized access, especially over the air interface? How could
the position of an MS (not only the current BTS) be localized? Think of the MS reports
regarding signal quality. (6)

ﬁ.l (a) In the discussion of the hard handoff procedure based on relative signal strength with
threshold, it was pointed out that if the threshold is set quite low. the mobile unit may move
far into the new cell. This reduces the quality of the communication link dnd may result in a
dropped call. Compare and contrast the above mentioned scheme with Soft Handoff in a

CDMA System. (5)
.3. (b) What are the functions of authentication and encryption in GSM? How is system
security maintained? (5)

v Q.4. (a) An area of Karachi has a population of two million resident. Three competing
trunked mobile networks (Systems A, B, and C) provide cellular service in this arca. System
A has 394 cells with 19 channels each, System B has 98 cclls with 57 channels each, and
System C has 49 cells with 100 channels. Determine the number of users that can be
supported at 2% blocking if each user averages two calls per hour at an verage call duration
of three minutes. Assuming that all three trunked systems are operated at maximum capacity,

compute the percentage market penetration of each cellular provide. (6)
\/6.4. (b) Differentiate between QOS and GOS. Also compare Erlang B based trunked

system with Erlang C based trunked system. (4)
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\/Q‘n A hexagonal cell within a four-cell system has a radius ol 2.63 miles. A total ol 64
channels are used within the entire system. If the load per user is 0.035 Erlang, and A = 1 call
per hour, compute the following for an Erlang C system that has a 2% probability of a
delaved call:

(1) How many users per square Kilometer will this system support?
(it) What is the probability that a delayed call will have to wait for morc than 12 seconds?
(ii1) What is the probability that a call will be delaved for more than 12 seconds? (10)

Q.6. (a) Suppose in a line of sight Wircless Local Loop. a signal encoding requires that Ey/Ng
= 7.6 decibel for a bit error rate of 107, If the effective noise temperature is 290 Kelvin and
the data rate 1s 9600bps. Determine the required signal level of received signal to overcome
thermal noisc. ()
vA.6. (b) Consider a 6 Kilometer long Wireless Local Loop link at 28GHz. What is the free
spacc loss? What 1s the additional loss duc to atmospheric absorption on a hot. muggy day

with a temperature of 30° and a relative humidity of 100%?7? (2]

vQ/‘F (a) Bricfly discuss multiple cell WLAN configuration and state its key requirements. (3)
7. (b) Compare and contrast various techniques used for Infrared 1.ANs and Narrowband
Microwave [LANSs. (3)

Q.8. (a) With no intervening obstacles. the optical line of sight can be expressed as:

d =3.57h
Where: ‘
d  distance between antenna and horizon (km)
fr -~ antenna height (m)

Using valuc of earth’s radius of 6370 Kilometer, derive this cquation. Assume that the
antenna is perpendicular to the carth’s surface, and note that the line trom the top of the
antenna to the horizon forms a tangent to the carth’s surface at the horizon. Draw a picture
showing the antenna, the line of sight. and the carth’s radius to help visualize the probiem. (2)

Q.8. (b) Write short on various contributors of transmission impairments in terms of
Wireless Communication. ~ (3)

(Note: Erlang Tables have been provided with this question paper [or candidates)
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g1 59.62 62.71 64.18 68.04 69.94 72.04 ey 77591 79:69 81.00 83.16 84.79
92 60.43 63.54 65.02 68.90 70.82 1292 76.08 78.83 30.63 §2.01 84.12 85.76
3 61.23 64.36 65.86 69.77 71.70 73.81 76.99 79.76 81.57 82.95 85.08 86.73
94 62.04 65.19 66.70 T0.63 12.57 74.71 77.90 80.69 32.50 §3.90 86.03 87.69
85 62.85 66.02 67.54 71.50 73.43 75.60 78.81 81.601 33.44 84.84 86.99 88.60

96 63.66 66.85 68.38 12.36 74.33 76.49 719.72 82.54 84.38 83.79 87.95 89.62
97 64.47 67.69 69.22 73.23 75.21 77.38 80.63 83.47 85.32 86.74 8891 90.59
98 65.28 68.52 70.06 74.10 76.09 1827 81.54 84.39 86.26 87.68 8§9.87 91.56
99 66.09 69 .35 70.90 74.97 76.97 1917 §2.40 85.32 87.20 88.03 90.82 92.53
100 66.91 70.19 71.75 75.84 77.85 80.06 53,37 8§6.25 88.13 89.58 91,78 93.49

N is the number of servers. The numerical column headings indicate blocking probability B in %. Table gencrated by Dan Dexter






