EE 302 Problem Set 24
Complete the following problems from the textbook Principles of Electronic Communication Systems, 3rd ed. 
Chapter 11
Questions: 44, 47

Problems:  9
1. The following is a BPSK transmission.
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a. What is the bit stream? _____ _____ _____ _____ _____ _____ _____ ______

b. What is the bit rate? _______________

2. 8-PSK can be used for higher data rate transmissions.

a. One symbol can represent how many different phase positions? ______

b. How many bits per symbol are transmitted? _______


[image: image2]
3. Choice of a digital modulation format is usually a trade-off between data rate and noise. You are tasked to design a wireless LAN system which will change digital modulation modes as background noise level rises to maintain the highest possible bit rate and maximize transmission speed. Your wireless LAN system will use QPSK when ambient noise levels are high (carrier-to-noise C/N < 15 dB), and either 8-PSK or 8-QAM when ambient noise levels are low (C/N ≥15 dB).

a. Considering the spectral efficiency of the following digital modulation formats, calculate the transmission speed (bit rate) for each of these methods, assuming a 1-MHz bandwidth is available. (Use spectral efficiency 8QAM=8PSK)
___________ 4-PSK

___________ 8-PSK

__________ 8-QAM

b. Determine the number of bit errors that are likely to occur during a transmission of 10 MBits for each of these methods given carrier-to-noise ratio C/N of 15 dB. (Use Figure 11-31, page 413)
___________ 4-PSK

___________ 8-PSK

__________ 8-QAM

c. Which modulation mode should you choose for the low noise environment and why did you choose this method? Why do 8-QAM and 8-PSK have different bit error rates?
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