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(b) Consider a binary optimum systern with

source probabilitics P, 4 P\^t) and

P, 4 P(mr) for messagcs m, & m,

respectively. Show that for such a system,

the threshold voltage in calculating the

system BER will be given bY

,, E1-Er.Nn, r4)vr =_=Z-+i* lp, ),
where 'l?;' is the signal encrgy and 'Ne' is
thc two-sided power spcctral density. l0

h) Consider a BPSK Communication system

using spread spcctrum technique. Show that

the system noibe n(l) becausc of the

interfering signal only will be supprcssed by

the system. l0

(b) Find an elpression for the maximurn error

probability in case of pulse-noise jamming.

I{cnce show that the optimised pulse noise

j arnmer causcs a degradation of
approximately 3l'5dB relanve to continuous

jamming at a BER of l0-5 10
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J. Calculatc thc power spcctrum of thc dircct
scquencc sprcad spcctrum tlansmitter signal whcn
l]l'}SK is uscd lor both thc data modulation and

the sprcading codc rnodulation. Assume that thc

sprcading codc is 100 timcs thc data ratc and thc
pcriod of thc sprcading codc is infinitc. 20

k, Supposc that IIPSK is uscd for both thc data

rnodulation and the spreading rnodulation
and that thc intcrfcrcncc is a singlc tonc
having powcr '.,f. Also assumc that thc
jammcr placcs thc jan-rning tonc dircctly in
thc centcr of thc tnodcm's transmission
bandwidth. Show that thc n.ragnitudc ol thc
jammcr power passed by an IIr filtcr with

translcr l'unction /1(/) will bc givcn by

J n = J -f ; whcrc thc symbols havc thcir

usual mcaning. l0

(b) Considcl a randotn PAM pulsc train. Show

that thc p.srl of such a random pulsc train is
given by l0

lP(/)l:.sy(/)=t'\+)t . \ R,,.e i:"'Lr ti'

'b tt:6

whcrc'7!' is thc bit pcriod and 'R,,' is thc

corrclation of the ItV's of thc arnplitudcs.

^
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5. An FFISS/BFSK is used for transmitting binary

d4ta coming at a ratc of 20kbps. The unsprcad

BFSK signal occupies a bandwidth of 25kIIz.
'l'he rcccived signal power is -l5dBm. A jammer

which can produce a reccivcd power of at thc

most -20dBm either has a narrowband signal ol
25kIIz bandwidth, or as a broadband signal

occupying thc full bandwidth of the FI{SS

systcrn, is trying 1o jam the FIISS signal. If the

sprcading factor 'I' of thc FFISS/BITSK systern

is 25, find thc improvement in the SNR (d/l)

under broadband j amming as comparcd to

narrowband jamming. Assumc thc one-sidcd psd

of the AWGN channcl to be 10-tt lt I I-Iz. 20

Ilxplain thc operation of a FI.I/MFSK

(frequency hoppcd/min. frequency shilt

kcying) system. l0

Iixplain how ranging is pcrformed using a

DS-sprcad spectrum system. l0
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7 . Write short notes on sny two of the following :

lcr l0

Polynomial mulliplication circuit

Power calculation in a single channel system

using binary phase modulation

RAKE receiver

Low probability of detection (l,PD).

100

(a)

(b)

(c)

(d)-
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