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CRGH: AE21                                                                SXEMHFW: DIGITAL COMMUNICATIONS

TLPH: 3 HRXUV                                                                                                     MD[. MDUNV: 100

 

NOTE: TKHUH DUH 9 QXHVWLRQV LQ DOO.

x      QXHVWLRQ 1 LV FRPSXOVRU\ DQG FDUULHV 20 PDUNV. AQVZHU WR Q. 1. PXVW EH ZULWWHQ LQ WKH VSDFH

SURYLGHG IRU LW LQ WKH DQVZHU ERRN VXSSOLHG DQG QRZKHUH HOVH.

x      OXW RI WKH UHPDLQLQJ EIGHT QXHVWLRQV DQVZHU DQ\ FIVE QXHVWLRQV. EDFK TXHVWLRQ FDUULHV 16
PDUNV.

x      AQ\ UHTXLUHG GDWD QRW H[SOLFLWO\ JLYHQ, PD\ EH VXLWDEO\ DVVXPHG DQG VWDWHG.
 

 

Q.1       CKRRVH WKH FRUUHFW RU WKH EHVW DOWHUQDWLYH LQ WKH IROORZLQJ:                                   (2[10)
                                

a.       The RQe RU PaUN, iV UeSUeVeQWed b\ a chaQge iQ OeYeO, aQd Whe ]eUR RU VSace iV UeSUeVeQWed b\ QR
chaQge iQ OeYeO ZiWh Whe

 

                   (A)  NRZ-L PCM ZaYefRUPV            

                   (B)  MXOWiOeYeO biQaU\ PCM ZaYefRUPV

(C)    NRZ-M PCM ZaYefRUPV          
(D)  RZ-M PCM ZaYefRUPV

       

b.      A V\VWeP XViQg a UaiVed cRViQe UROO-Rff fiOWeU chaUacWeUiVWic iV WUaQVPiWWiQg biQaU\ daWa aW 9600 biWV

SeU VecRQd XViQg 8-aU\ PAM. If Whe V\VWeP haV a fUeTXeQc\ UeVSRQVe RXW WR 2.4 KH], WheQ Whe

UROO-Rff facWRU Rf Whe fiOWeU chaUacWeUiVWic iV
 

(A)    2                                                  (B) 0.79

(C) 0.21                                              (D) 0.5

            

             c.   A geQeUaWRU SRO\QRPiaO g([) Rf aQ (Q,N) c\cOic cRde iV a facWRU Rf
            

                   (A)                                            (B)  

(C)                                          (D)   
 

             d.   If Whe iQSXW WR a UeceiYeU cRQViVWV Rf Whe QPSK VigQaO SOXV ZhiWe GaXVViaQ QRiVe aQd Whe biW UaWe iV

2400 biWV SeU VecRQd, WheQ Whe PiQiPXP WUaQVPiVViRQ baQdZidWh UeTXiUed fRU Whe cRPPXQicaWiRQ

V\VWeP iV
                                                                                                                              

                   (A) 2400 H]                                        (B)  1200 H]

(C) 4800 H]                                        (D)  NRQe Rf Whe abRYe

 

             e.   IQ a VWaQdaUd aUUa\ XVed fRU Whe eUURU cRUUecWiRQ ZiWh a (Q,N) bORcN cRde, each COSET cRQViVWV Rf
 

(A)   2Q K-WXSOeV                                 
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(B)  2Q Q-WXSOHV

                   (C)  2K Q-WXSOHV                                  

                   (D)  2N K-WXSOHV

             I.    FRU ODUJH HQHUJ\-WR-QRLVH UDWLRV WKH V\PERO HUURU SHUIRUPDQFH PE(M) IRU HTXDOO\ OLNHO\ FRKHUHQWO\

GHWHFWHG M-DU\ PSK VLJQDOOLQJ FDQ EH H[SUHVVHG DV 
 

(A)                         (B)   

                   (C)                      (D) 

                   ZLWK XVXDO QRWDWLRQV.
 

             J.   TKH PLQLPXP QXPEHU RI PN FKLSV WKDW DUH UHTXLUHG IRU HDFK IUHTXHQF\ ZRUG IRU D KRSSLQJ

EDQGZLGWK RI 400 MH] DQG D IUHTXHQF\ VWHS VL]H RI 100 H] LV
 

                   (A) 12                                                 (B) 30

                   (C) 42                                                 (D) 22
       

             K.   TKH SURFHVVLQJ JDLQ IRU IUHTXHQF\ KRSSLQJ VSUHDG VSHFWUXP V\VWHP LV ZULWWHQ DV GS HTXDOV 
 

                   (A)                                         (B) 

                   (C)                                     (D) 
       

             L.    TKH PLQLPXP GHFLEHOV UHTXLUHG WR DFKLHYH DQ HUURU UDWH RI IRU WKH QRQFRKHUHQW DPSK

VLJQDOOLQJ VFKHPH LV

             
                   (A)  > 9.6 GB                                      (B) < 9.6GB

                   (C)  > 12.5 GB                                    (D) > 10.4 GB
 

             M.    TKH H[WHQGHG GROD\ FRGH LV IRUPHG E\
 

                   (A) DGGLQJ DQ RYHUDOO PDULW\ ELW WR WKH PHUIHFW (24,12) FRGH           
                   (B) DGGLQJ DQ RYHUDOO PDULW\ ELW WR WKH PHUIHFW (23,12) FRGH

                   (C) DGGLQJ DQ RYHUDOO PDULW\ ELW WR WKH PHUIHFW (12,23) FRGH           
                   (D) DGGLQJ DQ RYHUDOO PDULW\ ELW WR WKH PHUIHFW (12,24) FRGH           

 
 

 

Answer an\ FIVE Questions out of EIGHT Questions.



1/23/12 Code: A-20

3/5ieWe-elan.ac.in/QPJXn08/AE21-8-D07.hWm

Each TXeVWion caUUieV 16 maUkV.
 

 
  Q.2     a.   HRZ aUe baQdSaVV digiWaO cRPPXQicaWiRQ VigQaOV SURdXced? WiWh a QeaW VNeWch, iOOXVWUaWe aOiaViQg

iQ Whe fUeTXeQc\ dRPaiQ. AOVR, iOOXVWUaWe hRZ higheU VaPSOiQg UaWe eOiPiQaWeV aOiaViQg. SXSSRUW
\RXU aQVZeU ZiWh UeOeYaQW

cRPPeQWV.                                                                                            (8)
       
             b.   DeUiYe aQ e[SUeVViRQ fRU Pa[iPXP SigQaO WR NRiVe RaWiR (SNR) iQ PCM V\VWeP WhaW XVeV LiQeaU

TXaQWi]aWiRQ.                                        (8)
 

  Q.3     a.   WheQ dR \RX geW aQ M-aU\ PXOVe PRdXOaWiRQ ZaYefRUP? NaPe Whe fRXU iPSRUWaQW gURXSV WR
Zhich Whe PCM ZaYefRUPV faOO. Which iV Whe gURXS WhaW iV SURbabO\ Whe PRVW cRPPRQO\ XVed

PCM ZaYefRUP? WhaW aUe Whe SaUaPeWeUV ZRUWh e[aPiQiQg iQ chRRViQg a PCM ZaYefRUP fRU a
SaUWicXOaU aSSOicaWiRQ?                   (12)     

 
             b.   E[SOaiQ cRUUeOaWiYe-OeYeO cRdiQg aQd cRQVWUXcW dXRbiQaU\ cRdiQg aQd decRdiQg fRU Whe fROORZiQg

VeTXeQce:

                   AVVXPe Whe fiUVW biW Rf Whe VeTXeQce WR be a VWaUWXS digiW, QRW SaUW Rf Whe daWa.                      (4)
 

                  
  Q.4     a.   IQdicaWe Whe TXaQWiW\ WhaW iV cRQVideUed aV a VWaQdaUd TXaOiW\ PeaVXUe fRU Whe SeUfRUPaQce Rf a

digiWaO cRPPXQicaWiRQ V\VWeP aQd ZhaW iV Whe XQiW Rf Whe abRYe TXaQWiW\? DefiQe a PaWched fiOWeU,

VXSSRVe WhaW a NQRZQ VigQaO V(W) SOXV AWGN Q(W) iV Whe iQSXW WR Whe LTI UeceiYiQg fiOWeU fROORZed
b\ a VaPSOeU, fiQd Whe fiOWeU WUaQVfeU fXQcWiRQ HR(f) WhaW Pa[iPiVeV Whe UaWiR Rf Whe iQVWaQWaQeRXV

VigQaO SRZeU WR Whe aYeUage QRiVe SRZeU aW a WiPe W=T OXW Rf Whe
VaPSOeU.                                                                          (10)

 ��������������������������������������������������������������������
b.       DeWeUPiQe Whe iPSXOVe UeVSRQVe aQd RXWSXW Rf MaWched fiOWeU, if iQSXW [(W) iV             

�

 
                                                                                                                                                                        

                                                                                                                                             (6)
 

  Q.5     a.   WhaW iV baQdSaVV PRdXOaWiRQ? LiVW Whe baVic QRQcRheUeQW baQdSaVV VigQaOOiQg VchePeV XVed iQ
digiWaO cRPPXQicaWiRQ V\VWeP.                        (6)                                                             

 

             b.   WhaW iV ASK PRdXOaWiRQ? WUiWe Whe geQeUaO aQaO\Wic e[SUeVViRQ fRU ASK aQd iQdicaWe Whe
feaWXUeV Rf BASK VigQaOOiQg.                                             (6)
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             c.   A continuously operating coherent BPSK system has a data rate of 1000 bits/sec. The single-

sided noise power spectral density is W/Hz. If the value of the received average

signal power is adjusted to be 10–6 W, What is the average bit error

probability?                                         (4)

 
  4.6     a.   Make a comparison of bit error performance for various modulation types.       (10)

 

             b.   A system using matched filter detection of equally likely BPSK signals, 

 and , operates in AWGN with a recieved  of 6.8 dB.

Assume that . If the decision threshold is , find the minimum

probability of bit error PB.                                                                    (6)

  4.7     a.   Draw the state diagram, tree diagram and trellis diagram for the convolutional encoder

characterized by block diagrams.                                   (6)

                                                            
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             b.   Name the matrix which enables the communication engineer to decode the received vectors when

working with linear (n,k) systematic block codes. How are the components of the above matrix

written and what are the two properties required of the

same?                                                                            (4)
 

             c.   For a message vector 1011, find the cyclic code in systematic form generated using the generator

polynomial �                            (6)                                                             

 

  4.8     a.   Write the error detection scheme with an (n–k) stage shift register for a   (7, 4) cyclic code, if the

input to the scheme in polynomial form is . Assume the generator polynomial

as . Explain the operation of the scheme you would

use.                                            (9)
                                                                                                                                                            

                                                                                                                                                                                   

             b.   Explain µTURBO CODES¶ and compare its performance with convolutional

codes.                       (7)
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  4.9     D.   CRQVLGHU DQ FH/MFSK V\VWHP. LHW WKH PN JHQHUDWRU EH GHILQHG E\ D 20-VWDJH OLQHDU IHHGEDFN

VKLIW UHJLVWHU ZLWK D PD[LPDO OHQJWK VHTXHQFH. TKH PLQLPXP VWHS VL]H EHWZHHQ FHQWHU IUHTXHQFLHV
(KRS WR KRS) LV 200 H]. TKH UHJLVWHU FORFN UDWH LV 2 KH]. AVVXPH WKDW 8-DU\ FSK PRGXODWLRQ LV

XVHG DQG WKDW WKH GDWD UDWH LV 1.2 NELWV/V.                                               

                   (L)   WKDW LV WKH KRSSLQJ EDQGZLGWK?

                   (LL)  WKDW LV WKH SURFHVVLQJ JDLQ?                                                                         (4)
 

             E.   WKDW LV WKH XVXDO GHVLJQ JRDO RI DQ DQWL-MDP FRPPXQLFDWLRQ V\VWHP? WKLFK LV WKH UDWLR WKDW LV

FRQVLGHUHG DV D ILJXUH RI PHULW DQG ZKLFK SURYLGHV D PHDVXUH RI KRZ LQ-YXOQHUDEOH D V\VWHP LV WR

LQWHUIHUHQFH? DHULYH WKH DQDO\WLFDO H[SUHVVLRQ IRU WKH DERYH
TXDQWLW\.                                                        (9)

 

F     WKLFK V\VWHP KDV EHWWHU JDPPHU-UHMHFWLRQ FDSDELOLW\? JXVWLI\ \RXU DQVZHU.         (3)

�


