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1. List the different GSM call-setup operations and explain any two using relevant
diagrams. [10] CO1 L1,L2

2. Explain Inter-MSC Handover in GSM. [10] CO2 L2

3(a) What is the received power in dBm for a signal in free space with a transmitting
power of 1W, frequency of 1900 MHz and distance from the receiver of 1000m
if the transmitting antenna and receiving antennas both use dipole antennas with
gains of approximately 1.6? What is the path loss in db? [06] CO3 L3

(b) Write a brief note on (i) Multipath fading (ii) Doppler effect [04] CO1 L2

4 With the neat block diagrams, illustrate the basic spreading procedures, pilot
channel and synchronization channel in CDMA Forward Logical Channels. [10] CO5 L3

5(a)

(b)

Differentiate between FHSS and DSSS.

Explain RAKE Receiver with a neat block diagram.

[04]

[06]

CO2

CO4

L4

L2

6 Discuss the different CDMA Handoff operations. [10] CO2 L3

7 Explain: (i) Mobile Terminated Call operation
(ii) Smart Antenna Technology

[05]
[05]

CO1
CO4

L2
L2
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CO1:
Explain the basics of propagation of radio
signals

3 - - - - - - - - 2 - -

CO2:
Explain how radio signals can be used to
carry digital information in a spectrally
efficient manner.

3 - - - - - - - - 2 - -

CO3:
Explain how radio signals can be used to
carry digital information in a power efficient
manner.

3 1 - - - - - - - 2 - -

CO4:
Identify diversity afforded by radio
propagation to improve performance

3 - 2 1 1 - - - - 2 - -

CO5:
Explain the design considerations for
effective  spectrum sharing through multiple
access

3 1 - - - - - - - 2 - -

CO6:

Illustrate technologies used in Time Division
Multiple Access (TDMA), Code Division
Multiple Access (CDMA) and WiFi
Networks.

3 - - - 1 1 - - - 2 - 1

Cognitive level KEYWORDS

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend

L3
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,
experiment, discover.

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.

L5
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,
conclude, compare, summarize.

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions;
PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7-
Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work;
PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning





1. List the different GSM call-setup operations and explain any two using
relevant diagrams.

 Interrogation    (only for  mobile terminating calls)
 Radio Resource Connection Establishment
 Service Request
 Authentication
 Ciphering Mode Setting
 IMEI number check
 TMSI allocation
 Call initiation
 Assignment of a Traffic Channel
 User alerting signaling
 Call Accepted Signaling





2. Explain Inter-MSC Handover in GSM.











4. With the neat block diagrams, illustrate the basic spreading
procedures, pilot channel and synchronization channel in CDMA Forward
Logical Channels.

Basic Spreading Procedure



Pilot Channel:

• Provides a reference signal for all the SDs within a cell.

• The all 0s Walsh codes (W0
64) used for initial signal spreading on sequence of all 0’s.

• Resulting signal is un-modulated spread spectrum signal.

• Short PN sequence is used to identify the Base station.

• 4-6 dB  stronger than any other channel ( transmitted power)

Synchronization Channel :



• Initial time synchronization.

• Here Walsh code W32
64 ( 32 0’s and 32 1’s) is used to spread the synchronization channel

signal.

• Even Synchronization channel message is also uses (32 0’s and 32 1’s).

• Short PN sequence is with offset and is used for further spreading.

• The synchronization message is about 1200 bps.

• The sync message undergoing convolution encoding, symbol repetition and Block inter-leaving
by raising the rate to 4.6 kbps.

• Sync message includes system and Network identification codes, paging channel n data rates,
offset values short PN spreading rate. ( Fixed o/p power)





5 (b) Explain RAKE receiver with neat block Diagram

 Combat multipath fading effects.
 Exploit by isolating signal paths at the receiver
 If fading of multipath signal is different, the isolation process will yield diverse signals needed to

improve receiver performance.
 RAKE receiver was introduced in 1950’s for equalization of multipath.
 It posses the ability to dynamically adjust the taps in response to search algorithms and to locate

multipath components.
 The smart receiver several signals combined by several standard diversity combining techniques

that provide more reliable receiver output therefore improves the system performance.
 In cases where the CDMA systems do not suffer from ISI, these types of receivers can be

implemented.





7. Explain:

(i) Mobile Terminated Call Operation







6. Discuss the different CDMA Handoff operations.
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