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Unit-1 

MULTIPLEXING 

 

1. Define SONET? 

 Synchronous optical network 

SONET is a physical layer network technology designed to carry large volumes of traffic 

over relatively long distance on fiber optic cabling 

 

2.  Define SONET ring? 

 Known as self healing ring 

 SONET ring use two or more transmission path which are typically ADM/DCS. 

 

3. What is meant by data scrambling? 

 Data scrambling is the process of scrambling data using scrambling algorithm in to 

something indecipherable 

 

4. What is the need of multidimensional switching? 

                                   A multidimensional switching that utilizes at least three degrees of 

freedom, time, wavelength and space. In one embodiment that involves point-to-point switching, 

each space channel between an input and an output. 

 

5. Define FDM modulation? 

                     

In analog transmission, signals are commonly multiplexed using frequency-division multiplexing 

(FDM), in which the carrier bandwidth is divided into sub channels of different frequency 

widths, each carrying a signal at the same time in parallel.  

 

6. Define line coding? 

                            Line coding is the process of converting binary data, a sequence of bits to a 

digital signal. For example data, text, numbers, graphical images, audio and video that are stored 

in computer memory are all sequences of bits.  

 

7. What is digital biphase? 

                            A data recovery system for deriving digital data from a bi phase encoded 

stream wherein signal transition occurs at mid-bit or bit boundary having an edge detector for 

detecting the signal 
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8. What is Virtual Tributaries? 

                                   VT structures can be individually assigned to carry one of four types of 

signals. Depending on the data rate of a particular signal, more than one signal may be carried 

within a Vt structure as a group.  

 

9. What short notes on SONET networks? 

                            Gate way network elements provide interfaces to external digital signals.These 

signals are mapped and unmapped by the gate way using the mapping format.Only bit stuffing 

used to synchronize the asynchronous tributaries to SONET.  

10. Write down concept of freq justification? 

                         When the input data has a rate lower than the output data rate of a multiplexer, 

the positive stuffing will occur. The input is stored in a buffer at a rate which is controlled by the 

WRITE clock. Since the output (READ) clock rate is higher than the WRITE clock rate, the 

buffer content will be depleted or emptied.  

  

11. What is meant by data scrambling? 

A data scrambling part is provided with a extended key memory for storing addresses of 

extended keys, and one of the extended keys is used as a parameter for scrambling an input data 

to be scrambled.  

12. What are the advantages of bipolar coding with 50% duty cycle pulses? 

 Bipolar pulses with 50% duty cycle minimize ISI and simplify timing recovery in 

regenerative repeaters 

13. What is meant by telecommunication?  
Telecommunication network carry information signals among entities. Entities may be 

computers, a human being and data terminals. The process of information transfer may be file 

transfer, message transfer in between terminals, etc. 

14. Define calling and called subscriber. 
 
Calling subscriber:  
           In telephone conversation, the one who initiates the cal. 
Called subscriber: 
           The one for whom the call is destined. 

15. Define switching system?  
The subscribers are not connected directly with others; instead, they are connected to 

switching system. When a subscriber wants to communicate with another, a connection is 
establishing b/w the two switching system.  

Switching system also called as switching office (or) Exchange. 

 

16. Define control function?  
The function performed by a Switching system in establishing and releasing 

connections 

 

17. What are the types of switching system?  

        Manual Switching system Automatic Switching system  

 

18. What are the types of Automatic Switching system?  

Electromechanical switching system Electronic switching system  
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19. What are the types of Electromechanical and Electronic switching system?   
       Electromechanical:          Electronic:  

Strowger switching Space division switching  
Crossbar switching Time division switching 

 

20. What is meant by Electronic switching?  
The control functions are performed by the Processor (or) a computer.  
It also called as Stored Program Control (SPC). 

 

Unit-II 

DIGITAL SWITCHING 

 
1. What are the control functions in switching system?     

Event monitoring   
Call processing 

 Charging  

Operation and maintenance  

 

2. What is the need of multidimensional switching? 

                A multidimensional switching that utilizes at least three degrees of freedom, time, 

wavelength and space.  

 

3. What is switching system? 

                    Based on the principles of time-division multiplexing of digitized analog signals. An 

electronic switching system digitizes analog signals from subscriber loops, and interconnects 

them by assigning the digitized signals to the appropriate time slots. It may also interconnect 

digital data or voice circuits.  

 

4. Define time switching? 

            A time switch is an electric switch with a built-in clock that plugs into an electric socket, 

between the socket itself and a power plug.  

 

5. Define space switching? 

                        The simplest switching structure is a rectangular array of cross points. The 

switching matrix can be used to connect any one of N inlets two any one of M outlets.  

 

6. Define Multiplexing? 

                   In multiplexing is a process where multiple analog message signals or digital data 

streams are combined into one signal over a shared medium.  

 

7. Define path finding? 

                          Determining a path through a single stage switch is virtually automatic since the 

necessary cross point is uniquely specified by the inlet-outlet pair to be connected  

 

8. What is non-blocking switching? 

                           A single Stage Switch is that it is strictly non blocking it is the main feature of 

this switching. If the called party is idle, the desired connection can always be established by 

selecting the particular cross point dedicated to the particular input output pair  
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9. What are the functions of TSI circuit? 

                   The exchange of information between two different time slots is accomplished by 

time slot interchange. The data words in incoming time slots are returned into sequential location 

of the data €™s store memory  

 

10. What are the functions of TSI circuit? 

            The exchange of information between two different time slots is accomplished by time 

slot interchange. The data words in incoming time slots are returned into sequential location of 

the data €™s store memory  

 

11. Write short notes on switch matrix control? 

           When an available path through a common control switching network is determined, the 

control element of the switch transfers. The necessary information to the network to select the 

appropriate cross points.  

 

12. What is the principle of crossbar switching?  
To provide a matrix oh n*m sets of contact with only n+m activators (or) less to select 

one of the n*m sets of contacts. 
 

13. Why higher sampling rates are preferred in analog time division switching? 
 Higher sampling rates simplify band limiting filters and reconstruction filters in the line 
interface. 
 
14. How the control memory in TS switch implemented? 
 Control memory is implemented as random access memories with counters to generate 
address in a cycle fashion. 
 

15. When a network is called as analog and digital time division switching?   
When PAM samples are switched in a time division manner, the switch is called as 

analog time division switching.   
When PCM samples are switched in a time division manner, the switch is called as 

digital time division switching.  
 

16. What are the two modes of time division time switching? 
 Phased operation  
Slotted operation  

 

17. Define combination switching?  
It can be built by using a number of stages of time and space switches according to time 

space (TS) and space time (ST). 
 

18. Define loss and delay system?  
       Loss system:  

Under overload traffic condition a user call is blocked and is not serviced unless the user 
makes retry. 
       Delay system:  

A good operator registers the user request and establishes connection as soon as network 

becomes availability without the user having to make another request. 
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19. List out the few examples of delay systems in telecommunications.  
a) Message switching  
b) Packet switching  
c) Digit receiver access  
d) Automatic call distribution  
e) Call duration 

20. Difference between single and multistage 

networks?  

  i) Inlet to outlet is through a       Inlet to outlet is through a 

   Single cross point         multiple cross point 

 ii) Use of a single cross point per      Use of a multiple cross point may 

   connection  results in better quality link     degrade the quality of a connection 

    iii) Time for establishing a call is less     Time for establishing a call is more 

   

 (iv)  The network is none blocking     The network is blocking 
 

Unit-3 

NETWORK SYNCHRONIZATION XONTROL AND MANAGEMENT 

 

1. Define baseline networks?   
Networks that support N simultaneous connections but under restricted traffic distribution 

conditions 

 

2. Define clock instability? 

           The variation in the output frequency Vco is called clock instability.  

 

3. What is Doppler shift? 

               The most significant source of potential timing instability received clock occurs as a 

result of Doppler shifts from air planes or satellites. The Doppler shift occurs in essence as a 

result of path change.  

 

4. What is an elastic store? 

                 In case of noise and interference induced jitter, the change in bit store occurs because 

the data are sampled at little earlier or little latter than nominal.  

 

5. Define slip rate? 

                    The difference between the Elastic store input data rate and its output data rate is 

known as slip rate  

 

6. What is waiting time jitter? 

           The Jitter is commonly specified by the communication theorist as a power measurement. 

  

7. List out the various approaches used in synchronizing a digital network? 
                  Network Synchronizing can also specify how the various nodes respond to 

degradation are complete failure of their references. Abrupt switch over often occur in the 

stratum four nodes can cause phase transients in the output clock.  
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8. Define time interval error? 

                A TIE is the difference in delay between a ideal timing signal measured at the end of a 

particular time period an MITE is the maximum peak to peak variation.  

 

9. Define timing jitter. 

              When De Multiplexing high level TDM it is necessary to generate a clock for each 

derived sub channel. Because the sub channels are transferred as a synchronies data stream  

 

10. Define an elastic store and also give its application. 

                   A functional model of an multiplexer is associated with each lower level input is an 

elastic store to hold incoming data until it is transferred to the higher level output.  

 

11. What is meant by Pulse Stuffing? 

                 In the Essence the TDM links of the network would provide TDM Channels through 

which user data flows at lower and variable rates the difference being absorbed by the pulse 

stuffing.  

 

12. Define an elastic store and also give its application 

 

 An elastic store is a data buffer that is written into by one clock and read from another. It 

is used to compensate short term instabilities occurring in clocks of digital networks  

 

13. What is meant by elastic store? 

 Synchronization is the key factor in communication network. Elastic store is a buffer rate 

conversion. 

 

14. What is the purpose of SS7  

SS7 is used to generalize the common channel signaling. 

 

15. List out the characteristics of SS7  

1. Optimizing digital communication  

2. Designed reliability  

3. Suitable for point to point terrestrial link  

 

 

Unit-4 

DIGITAL SUBSCRIBER ACCESS 

 

1. Differentiate ADSL and VDSL. 

             ADSL allows for high data rates to the subscriber and moderate to low rate to low rates 

from the subscriber to the network. ADSL channels are separated from the public network at the 

line interface of the PSTN.  

 

2. Write the concept of PCM modem operation. 

             The method is eliminates echo during channel estimation and removes any dependencies 

on the performance of the echo canceller normally used.  
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3. What is ADSL? 

                        Asymmetric digital subscriber line (ADSL) is a form of DSL, a data 

communications technology that enables faster data transmission over copper telephone lines 

than a conventional voice band modem can provide.  

 

4. Define ISDN? 

                         Integrated services digital network is a set of communications standards enabling 

traditional telephone lines to carry voice, digital network services, and video. Prior to ISDN, the 

phone system was viewed as a way to transport voice, with some special services available for 

data.  

 

5. Name some services provided by ISDN. 

Integrated services refer to ISDN's ability to deliver at minimum two simultaneous connections, 

in any combination of data, voice, video, and fax, over a single line. Multiple devices can be 

attached to the line, and used as needed.  

 

6. List out the various features of ISDN B channel? 

                      A B channel is a 64-Kbps unit of clear digital bandwidth. Based on the data rate 

required to carry one digital voice conversation, a B channel can carry any type of digital 

information (voice, data, or video) with no restrictions on format or protocol imposed by the 

ISDN carrier.  

 

7. Define S/T interfaces?  
It is defined as in ITU-T recommendation 1.430 to be supplied by network 

termination equipment. 
 

8. Define ISDN D channel protocol? 

It is defined in two separate series of ITU-T: the I series and the Q series 

 

9. Define ADSL? 

ADSL-Asymmetric digital subscriber line  
ADSL is allows high data rates to subscriber and moderate to low data rates from the 

subscriber to the network. It delivered switched digital video over a copper loop. 

 

10. Versions of digital subscriber lines. 
                     DSL  
                    ADSL                       

                    HDSL  

                    SDSL  

                    VDSL  

 

11. What are the two versions of ADSL transmission? 

Carrier less amplitude and phase modulation (CAP)  

Discrete multi tone modulation (DMT) 

 

12. Define DMT implementation?  
It utilize an inverse FFT as a modulator as the corresponding demodulator. 
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13.  Define VDSL?  
VDSL-Version of ADSL to achieve even higher bandwidths on particularly short lines 

as would be available from remote terminals of fiber to the curb system 

 

14. List out the various features of ISDN D channel? 

              A D channel is a signaling channel. It carries the information needed to connect or 

disconnect calls and to negotiate special calling parameters (i.e., automatic number ID, call 

waiting, data protocol). The D channel can also carry packet-switched data using the X.25 

protocol. The D channel is not a clear channel. It operates according to a well-defined pair of 

layered protocols:  

 

15. Write short notes on basic rate and primary rate access to ISDN. 

                     It designed to provide service to individual users or small businesses, Basic Rate 

Access provides two 64-Kbps B channels and one 16-Kbps D channel Primary Rate Access, 

which is based on pre-ISDN digital carrier technology, is designed to provide high-capacity 

service to large customers for applications 

 

16. What is S bus? 

                   The ISDN S Bus is a 4-wire digital bus, with isolated transmit and receive pairs. This 

invention uses these isolated pairs to establish an analog signal path between extension phones 

on the S Bus.  

 

17. Write notes on fiber in the loop? 

                           Fiber in the loop designed to provide a media of return patch for a fiber optic 

signal; typically it is used for fiber optic testing applications or network restorations. For the 

testing applications, the loopback signal is used for diagnosing a problem.  

 
18. What is the transmission technologies used in providing local digital loop. 

Copper wire pairs   
Fiber Coaxial cables 

Wireless  

 

19. What is Broadband ISDN?   
Broadband ISDN (BISDN) is defined as a network capable of supporting data rates 

greater than the primary rate (1.544 or 2.048 Mbps) supported by ISDN. The main aim of 

BISDN is to support video and image services 

 

20. What are the three types of ISDN services?   
Bearer services (layer three function), Teleservices (4 to 7 layer), supplementary services     
(conjunction b/w bearer and Teleservices). 

 

Unit-5 

TRAFFIC ANALYSIS 

 

1. Define an Erlang. 

              Traffic intensity is usually expressed in terms of Erlang.  
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2.  List out the basic performance parameters for a loss system     
                     a. Grade of service  

b. Blocking probability  

c. Delay systems. 

3. Define grade of service.  
It is defined as the ratio of lost traffic to offered traffic. Offered traffic is the product of 

the average number of calls generated by users and the average holding time per call. 
GOS =           

A − A0 
A 

   Where, 
A = Offered traffic  
A0 = Carried traffic  
A-A0 = Lost traffic 

4. Define traffic intensity. 

         Traffic intensity is obtained by dividing the traffic volume by the length of time during 

which it is measured. Thus the traffic intensity represents the average activity during a period of 

time.  

 

5. Define busy hour. 

               The maximum capacity of a single server is defined as one erlang, which is said to be 

busy hour.  

 

6. What is loss system? 

                          The long term average of offered traffic is less than the capacity of the network. 

A delay system carries all carried traffic. If the number of requests that can be waiting for service 

is limited. A delay system also takes on properties of a loss system.  

 

7. What is TASI? 

                          System that closely fits the lost calls held model is time assignment speech 

interpolation (TASI). A TASI system concentrates some number of voice sources onto a number 

of transmission channels. In modern counter parts of TASI rate referred to as digital circuit 

multiplication systems.  

 

8. What is delay system? 

The Tele traffic analysis concerns systems that delay non serviceable requests until the necessary 

facilities become available. These systems are variously ref as the delay systems. 

  

9. What is blocking probability? 

        The arrival rate when N servers are busy is (M-N)/M times the arrival rate when no servers 

are busy, then the blocking probability is determined for lost calls cleared with a finite source.  

 

10. What are the two categories used to analyze the traffic? 

            Arrival distributions holding time distributions Network blocking probabilities  

 

11. Distinguish call congestion and time congestion. 

                           Time congestion is a percentage of time that all servers in a group are busy 

Time congestion and Call congestion are identical because the percentage of arrivals 

encountering all servers busy is exactly equal to the time congestion. In a finite source system, 

call congestion is always less than the time congestion.  
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12. What is packet switched node? 

                  When the ATM packet is an intermediate node, the IP packet is passed back down 

through a AAL5 interface to get back into the ATM network.  

 

13.Define carried traffic.  
The actual traffic carried by the network is called the carried traffic. 

 
14. Define blocking probability (PB). 
 

The blocking probability PB is defined as the probability that all the servers in a system 

are busy. When all the servers are busy, no further traffic can be carried by the systems and the 

arriving subscriber traffic is blocked. 

 

15. Call Congestion? 

Call Congestion or demand congestion is the proportion of calls arising that do it find a 

free server. 
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