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1. a)
How are the switching systems classified?  Compare SPC and HWC.  A 100 lime exchange is partly folded and partly non folded. 30 percent of the subscribers are active during peak hour.  If the ratio of local to external traffic is 4:1, determine the number of trunk lines required.

    b)
Compare single stage and multistage networks.  With constructional details and mathematical equations. explain the general structure of an N x N three-stage blocking network.  Calculate the blocking probability of a three stage network, given M=N=512, p=q=16, ( = 0.6, if s = 16.

2. a)
Design a STS switch for supporting 128 TDM trunks each carrying a primary CCITT channel.  The blocking probability should be less than 0.002.  The loading is 0.2E per channel.  What is the cost of the switch.  Draw the block diagram of the different time and space stages in No. 4 ESS.

    b)
In a group of 100 Poisson sources , each one generates messages at the rate of one in every 15 seconds to a single line.  If the line rate is 1200 bps and the average message length is 200 bits, find

i) Probability of a message entering the queue

ii) The average queuing delay

iii) The probability of delay being more than one second, and

iv) The utilization of the transmission link.

Name some important random variable in a queuing system.

3. a)
A telephone company proposes to introduce a simplified charging scheme where charging is directly proportional to the time a user remains off-hook.  Discuss the merits and demerits of such a charging scheme.

b)
There are basically four possible approaches to dialling procedures: name them and explain in detail.

c)
Three forms of signalling are involved in a telecommunication network: name them and explain in detail.

4. a)
Show that a mean number of times a frame is transmitted in a pure ALOHA system is 2.7 under maximum through put condition.

    b)
Measurements in a slotted ALOHA Channel show that 10% of the slots are idle.  What is the channel load G?  What is the throughput S? 

c) Explain in detail Token passing bus LAN.
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5. a)
Explain in detail the operation of a p-persistent CSMA protocol, with the help of a flow chart.

b) With a the help of a flow chart explain the operation of ARQ protocol.

c) Draw a typical packet format and a PSN schematic and explain.

6. a)
List the G.705 ISDN standards.

b)
Show that the segregated architecture performs better than the integrated architecture for high traffic intensities and Vice-Versa by comparing the performances at the traffic intensity values of 0.1 and 0.9.

c)
Comment on the structures of standards for PDN and ISDN.

7. a)
A compressed video source occasionally sends a burst at its peak rate of 4.5 MBPS for 10 s.  Its long-term-average rate is 1.5 MBPS.  What token bucket size must it use to have zero loss if the regulator has a zero-size data buffer, and the buffer drain rate is 1.8 MBPS? Recompute this value assuming a drain rate of 4 MBPS.  If the regulator has a 64 K Byte buffer, how do these values change?  Assume the bursts do not overlap.

    b)
List out the differences between email and telex.  Draw an email system configuration and explain.

8. a)
A CSMA/CD bus spans a distance of 2Km. If the data rate is 5 mbps, what is the minimum frame size?

b) Explain in detail the basic principles of cellular mobile telephony.

c) Determine the design parameters of a 3-stage switch with inlet utilization of 0.1 to achieve a PB = 0.002 for (i) N = 128 and (ii) N = 8192.
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1. a)
Draw switching network configurations and explain.  Draw a simple CB system operated by a human being and explain.

b)
In a hundred line folded network, how many switching elements are needed for non blocking operation?  Draw a typical control configuration of an ESS using centralized SPC and explain.

2.
Sketch a T-S-T Network to connect m incoming lines to m outgoing lines, each carrying n PCM channels.  Explain briefly how it works.  Let m = 10 high ways and n = 32 in the above statement.  The average occupancy of the incoming channels is 0.6 E.  Derive an equivalent space-divison network.  Estimate the blocking probability.  Estimate the grade of service when an incoming call must be connected to a selected outgoing highway but may use any free channel on it.

3. a)
Derive an expression for the grade of service of a lossy system with N full-availability trunks, offered a erlangs of Traffic.  A group of 20 trunks provides a grade to service of 0.01 when offered 12E of traffic. 

i) How much is the grade of service improved if one extra trunk is added to the group.

ii) How much does the grade of service deteriorate if one trunk is out of service?

b)
Derive an expression for the blocking probability of a TSTS switch is each stage is individually non blocking.

4. a)
Compare in channel signalling and common channel signalling  (at least 7 points)

b)
In a TASI system, determine the probability of clipping if 50 speech channels are supported on 25 speech circuits.  Assume an activity factor of 0.4 per user and a Poisson arrival.

c)
Explain out band signalling scheme with E and M control.

5. a)
Discuss data transmission in PSTNs (your answer should cover geographical coverage, speeds of data networks, data rates and  Modems)

    b)
Characterize an ARQ Protocol.  With the help of a flow chart explain the operation of an ARQ protocol.
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6. a)
List out the advantages and disadvantages offered by LANS.

b) Explain the principles of token passing Bus LAN.

c) Define a protocol suite and explain in detail MAP protocol suites.

7. a)
List out the guide lines used for evolving the numbering plan for ISDN (at least 5 Points).

    b)
A number of parameters have been identified for characterizing the quality of ISDN service. list and explain them.

    c)
Compare expert systems and conventional programs.  Why is that a packet switched network is more suitable than a circuit switched network for ISDN signalling?

8
Write notes on:

i) Vo coders 

ii) Inter channel signaling

iii) Fiber optic networks
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1. a)
How are switching systems classified?  In what way is stored program control superior to hardwired control?

    b)
In a 100 line folded network, how many switching elements are required for non blocking operation?

2. a)
Draw the block diagram of centralized SPC and explain in detail.

b) Discuss about three stage networks.

3. a)
Explain basic Time Division space switching.

b)
Calculate the number of trunks that can be supported on a time multiplexed space switch, given that

i) 32 channels are multiplexed in each stream

ii) Control memory access time in 100 ns.

iii) Bus switching and transfer time is 100 ns per transfer.

4. a)
Explain Time multiplexed time switching 

b)
10,000 subscribers are connected to an exchange.  If the exchange is designed to achieve a call completion rate of 0.8 when the busy hour calling rate is 4.8, what is the BHCA that can be supported by the exchange, what should be the call processing time for this exchange?

5 a)
Explain the echo suppressor operation with a neat diagram

b)
A telephone conversation is routed through four switching systems.  Compare the times required to establish the call in the case of in channel signaling and CCS systems given that.


Circuit switching time between exchanges = 2 s


Signaling time between exchanges = 0.2 s


Dialing time = 8s


Circuit links can be setup in parallel in the case of CCS.
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6. a)
What is the difference between circuit switching and packet switching with neat diagrams explain circuit switching and packet switching networks.

b) A network offers both circuit and packet switching facilities.  Given that

Ts = circuit set up time per station

Tq = Processing and queuing delay in each node for packets.

P = data bits in a packet

 d = overhead bits in each packet

R = data rates in bps over all links and

K = number of hops or links for a connection in both circuit and packet switched modes

Compare the delay in sending a message of M bits in circuit and packet switched models.  Under what conditions the packet switching mode has a lower delay?

7. a)
Explain the ISDN protocol architecture with a neat diagram.

b) Explain electronic mail briefly.

8. 
Answer any two

a) In channel signalling

b) Multiple Access Bus LAN

c) ISDN Message format and Addressing structure.
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1. a)
What is the significance of side tone in a telephone conversation?

b) Discuss in detail about distributed SPC.

c) Compare and contrast single stage and multistage networks.

2. a)
With a neat diagram explain Input controlled time division space switching and output controlled time division space switching.

    b)
A three stage switching structure supports 128 inlets and 128 outlets.  It is proposed to use 16 first stages and third stage matrices.

i) What is the number of switching elements in the network if it is non blocking.

ii) At peak periods, the occupancy rate of inlet is 10%.  If the number of switching elements required for nonblocking operation is reduced by a factor of 3, what is the blocking probability of the network?

3. a)
Explain the Time multiplexed space switching necessary diagram.

b)
An analog non folded time division space switch is to be designed to support 32 inlets and out lets each.  Assuming bidirectional  traffic.

i) What  is the time duration that is available for exchanging samples for one connection?

ii) What is the size of control memory if the switch is output controlled?

iii) What is the clock rate

4. a)
During a 2 hour busy period, 2400 calls arrive at an exchange.  Average holding time per calls is two minutes.  What is  the traffic load in 


a)
erlangs and
b)
in CCS?

    b)
What are the different transmission systems?  Explain Ionosphoric communication in detail.

5. a)
Explain common channel signaling in detail?

    b)
Two central offices are 100km apart.  They are to be connected by a coaxial cable which has a loss of 22 dB/km.  There is a coupling and leakage loss of 4dB at the central office.  The area has wide temperature variation and to compensate for this a factor of 1.1 is to be provided as far as losses are concerned.  From the noise point of view, loss in any section should not exceed 25 dB.  Determine the 

a) distance between the central office and the first repeater.

b) Distance between two repeater, and

c) Number of repeaters required.
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6. a)
Draw the ISO-OSI reference model and briefly explain each layer.

b)
A network offers datagram, virtual circuit (VC) and permanent virtual circuit (PVC) facilities.  A user has 50 messages of 9600 bytes each to be transmitted over a period 10 hours in a day.  Determine which one of the services is best suited for his requirements, given the following tariff 


Call setup charges per call = Rs. 5


One time special charges for setup up PVC for one day = Rs. 300


Packet transmission charges = Rs. 1 per packet

The packet size is 120 bytes.  Overhead bytes are eight and four for datagram, and VC and PVC, respectively.

7. a)
Explain ISDN Message format and Addressing structure.

b)
Discuss the CCITT 1984 definition of ISDN, giving rationale behind each of the key points.

8.
Explain any two

a) ISDN protocol architecture

b) Token passing Bus LAN

c) Subscriber loop systems.
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