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sing Matlab, generate the QPSK waveform with the following
rameters: Symbol rate: 2000 symbols/second; carrier frequency:
000 Hz, bit sequence to be transmitted: 101100 1 1. The in-phase
and quadrature waveforms should be separately plotted. Use
sufficiently high sampling rate to ensure smooth waveforms. Submit
your waveforms with Matlab code.

Using Matlab, simulate the BER performance for QPSK signals.
Geometric representations should be used. Plot the simulated BER
together with the theoretical result given in (6.79). The evaluated
values of E,/N, should be 0, 1, ..., 10 dB. Sufficiently high number of
random bits should be used to ensure high accuracy of the simulated
BER. Submit your waveforms with a separate Matlab code.

6.12 (a) (b) (c) from the textbook.

6.13 from the textbook.
A 18 fram thea tevthnnl
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2 channel is obtained as
- Equation 6.79.

<> 25,
P, opsk = Q[ N_,]
o

=
< A striking result is that the bit error probability of QPSK is identical to BPSK, but twice as much data
£

can be sent in the same bandwidth. Thus when compared to BPSK, QPSK provides twice the spectral
& efficiency with exactly the same energy efficiency.
- Similar to BPSK, QPSK can also be differentially encoded to allow noncoherent detection.

SPECTRUM AND BANDWIDTH OF QPSK SIGNALS

»e

The power spectral density of a QPSK signal can be obtained in a manner similar to that used for BPSK,
B with the bit periods T}, replaced by symbol periods T;. Hence, the PSD of a QPSK signal using

rectangular pulses can be expressed as

Equation 6.80.
i - A ()
b[(stn(/—ﬁ )T,,)z +(sm2n(-f_ﬁ "”ﬂ
2n(f =17, 2n(—f-1)T, .

The PSD of a QPSK signal for rectangular and raised cosine filtered pulses is plotted in Figure 6.27. The
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6.12  Assume a binary bit stream is to be modulated on an RF carrier. If the baseband bit

stream has a data rate of 1 Megabit per second, then:

1. What is the first-zero crossing bandwidth of the RF spectrum if simple rectangular

pulses are used, assuming BPSK is used?

2. What is the absolute bandwidth of the RF spectrum if raised cosine rolloff pulses are

used, for a = 1? Assume BPSK is used.

3. What is the absolute bandwidth of the RF spectrum if raised cosine rolloff pulses are
used, for a = 1/3? Assume BPSK is used.

4. If a timing jitter of 107° seconds exists at the receiver and raised cosine rolloff pulses
are used, will the detector experience intersymbol interference from the adjacent

symbols? Explain.

5. If GMSK modulation is to be generated as shown and a 3 dB bandwidth of 500 kHz is
used for the Gaussian low pass filter, what is the proper choice for the FM peak

frequency deviation, AF?

6. For GMSK modulation using BT < 0.5, how many spectral sidelobes occur?
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6.13 If amobile radio link operates with 30 dB SNR and uses a 200 kHz channel, find the
- theoretic maximum data capacity possible. How does your answer compare to what is
offered by the GSM standard, which operates at a channel rate of 270.8333 kbps?
<>
=
6.14 Compare the channel spectral efficiencies of IS-54, GSM, PDC, and IS-95. What are the
e theoretical spectral efficiencies for each of these standards if they operate at 20 dB SNR?
&
) 6.15 Design a raised cosine rolloff filter for T = 1/24300 s and a = 0.35. Write expressions
for, and plot, the impulse response and the frequency response of the filter. If this filter
o were used for 30 kHz RF channels, what percentage of the total radiated energy would
s, fall out-of-band? Computer simulation or numerical analysis may be used to determine
results.
[cd

6.16 Design a Gaussian pulse-shaping filter with BT = 0.5 for a symbol rate of 19.2 kbps.
Write expressions for, and plot, the impulse response and frequency response of the
filter. If this filter were used to produce GMSK in 30 kHz RF channels, what percentage
of the total radiated energy would fall out-of-band? Repeat for the case of BT = 0.2, and

BT = 0.75. Computer simulation or numerical analysis may be used to determine results.
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