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E 9.1 
a. A direct-sequence system has a PN code rate of 192(106 chips per second and a binary message bit rate at 7500 b/s.

b. If QPSK instead of biphase modulation, what is the processing gain?

c. Assuming that the received signal power is 4(10-14 watts and the one-sided noise spectral density level, No, is 1.6(10-20 W/Hz, find the signal-to-noise power ratio in the input of the receiver of the power.

a) ANSWER:

b) 
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b) 
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E 9.2

A frequency-hopping spread spectrum system is to have the following parameters:

Message bit rate = 2400 bps (after error correction coding)

Hops per message bit = 16

Frequency multiplication = 8

Processing gain ( 45 dB

f1t1=1   

a) Find the smallest number of frequencies required if this number is a power of 2.

b) Find the bandwidth of the spread spectrum signal

a) ANSWER:

b) 
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b) 
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E 9.3

A direct-sequence system has a PN code rate of 40(106 chips per second and a binary message at 75 b/s. The received signal power is 2(10-15 watts and the receiver noise spectral density at the same point is 4(10-20 W-s. For this system, in which the correlation time is exactly one message bit, find the ratio of the code noise at the receiver noise at the output of the correlator when the system is not correctly synchronized.

ANSWER:
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E 9.4

Given the following parameters of a spread spectrum communication systems:
No=2(10-15 W/Hz

J=Interference power = 5(10-7

Pr=1.2(10-8 watts

Equivalent receiver noise bandwidth = 50 MHz

a. Find the input SNR, (SNR)i.

b. If the message bit rate is 10 kbps, find the output SNR, (SNR)o.

ANSWER: 
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E 9.5

A total of 30 equal-power users are to share a common communication channel by CDMA. Each user transmits information at a rate of 10 kps via DS spread spectrum and a binary PSK. Determine the minimum chip rate to obtain a bit error probability of 10-5. Additive noise at the receiver may be ignored in this computation.

ANSWER:

Assume that the interference is characterized as a zero-mean AWGN process with power spectral density J0
To achieve an error probability of 10-5, the required 
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The answer is, Minimum chip rate=W=3.2538MHz
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