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1. a) Briefly explain the PSTN intraoffice and interoffice call with a block diagram.

b) Discuss the formation of MSISDN and IMSI identification numbers.
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2. Discuss the characteristic features of the different generations of cellular systems and
give the comparison for the same.

[10] CO1 L2

3. Explain in detail AMPS mobile – originated and mobile-terminated call with a flow
diagram.

[10] CO1 L4

4. a) What is the need of SS7? Explain its working with a neat block diagram. [05] CO2 L1

b) Summarize the hardware and software view of a cellular network with block

diagram

[05] CO2 L2

5. Explain the OSI layers with a neat block diagram. [10] CO1 L4

6. Discuss the Base Station system components in detail with block diagrams. [10] CO1 L2

7. Explain in detail the steps involved in mobile terminated call operation with
diagram.

[10] CO2 L4
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CO1: To explain the basics of
propagation of radio signals

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

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

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

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

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

CO4: To identify diversity afforded by
radio propagation to improve
performance

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

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

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

CO6: To illustrate technologies used in
Time Division Multiple Access
(TDMA), Code Division Multiple
Access (CDMA) and WiFi
Networks

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



Internal Assessment – I Solution
1) a) Briefly explain the PSTN intraoffice and interoffice call with a block diagram [6]



1)   b) Discuss the formation of MSISDN and IMSI identification numbers[4]

 MSISDN is primary key to the HLR record number with maximum 15 digits without prefixes.
Example, one number in America
MSISDN: 13109976224
MSISDN = CC + NDC + SN
CC = Country Code
NDC = National Destination Code
SN = Subscriber Number

In the GSM standard PCS 1900, format has next value
MSISDN = CC + NPA + SN
CC = Country Code
NPA = Number Planning Area
SN = Subscriber Number



 The IMSI is a fixed 15-digit length. It consists of a 3-digit Mobile Country Code (MCC), a 3-digit
Mobile Network Code (MNC), and a 9-digit Mobile Station Identification Number (MSIN).
Telcordia Technologies is responsible for the assignment and administration of the first six digits
(the MCC + MNC) to network operators, and the network operator to which these digits are
assigned is responsible for the assignment and administration of the last 9 digits (the MSIN).

2)   Discuss the characteristic features of the different generations of cellular systems and
give the comparison for the same. [10]
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3) Explain in detail AMPS mobile – originated and mobile-terminated call with a flow diagram. [10]





4) a) What is the need of SS7? Explain its working with a neat block diagram.[5]



4) b) Summarize the hardware and software view of a cellular network with block diagram [5]



----------------------------------------------------------------------------------------------------------------------------------------

5) Explain the OSI layers with a neat block diagram.[10]

Layers of OSI model:

Physical layer

The Physical layer is also called as the Layer 1. Here are the basic functionalities of the Physical layer:

 Responsible for electrical signals, light signal, radio signals etc.

 Hardware layer of the OSI layer

 Devices like repeater, hub, cables, ethernet work on this layer

 Protocols like RS232, ATM, FDDI, Ethernet work on this layer



Data Link layer

The data link layer is also called as the Layer 2 of the OSI model. Here are the basic functionalities of the

data link layer:

 Responsible for encoding and decoding of the electrical signals into bits.

 Manages data errors from the physical layer

 Convers electrical signals into frames

 The data link layer is divided into two sub-layers

o The Media Access Control (MAC) layer

o Logical Link Control (LLC) layer.

 The MAC sublayer controls how a computer on the network gains access to the data and

permission to transmit it.

 The LLC layer controls frame synchronization, flow control and error checking.

 MAC address is a part of the layer 2.

 Devices like Switch work at this layer

Network Layer

The Network layer is also called as the layer 3 of the OSI model. Here are the basic functionalities of the

network layer:

 Switching and routing technologies work here

 Creates logical paths between two hosts across the world wide web called as virtual circuits

 Routes the data packet to destination

 Routing and forwarding of the data packets.

 Internetworking, error handling, congestion control and packet sequencing work at this layer

 Router works at layer three

 Different network protocols like TCP/ IP, IPX, AppleTalk work at this layer

Transport layer

The Transport layer is also called as the layer 4 of the OSI model. Here are the basic functionalities of the

Transport layer:



 Responsible for the transparent transfer of data between end systems

 Responsible for end-to-end error recovery and flow control

 Responsible for complete data transfer.

 Protocols like SPX, TCP, UDP work here

Session layer

The Session layer is also called as the layer 5 of the OSI model. Here are the basic functionalities of the

Session layer:

 Responsible for establishment, management and termination of connections between

applications.

 The session layer sets up, coordinates, and terminates conversations, exchanges, and

dialogues between the applications at each end.

 It deals with session and connection coordination.

 Protocols like NFS, NetBios names, RPC, SQL work at this layer.

Presentation layer

The Presentation layer is also called as the layer 6 of the OSI model. Here are the basic functionalities of

the presentation layer:

 Responsible for data representation on your screen

 Encryption and decryption of the data

 Data semantics and syntax

 Layer 6 Presentation examples include encryption, ASCII, EBCDIC, TIFF, GIF, PICT, JPEG,

MPEG, MIDI.

Application Layer

The Application layer is also called as the layer 7 of the OSI model. Here are the basic functionalities of

the Application layer:

 Application layer supports application, apps, and end-user processes.



 Quality of service

 This layer is responsible for application services for file transfers, e-mail, and other network

software services.

 Protocols like Telnet, FTP, HTTP work on this layer

6) Discuss the Base Station system components in detail with block diagrams[10]







7) Explain in detail the steps involved in mobile terminated call operation with diagram[10]


