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1. Calculate the mean excess delay, rms delay spread and the maximum excess delay
Course
Code :profile
EC 332shown in figure. Estimate the 50% coherence
(10 dB) for
multipath
bandwidth of the Channel. Would this channel be suitable for AMPS and GSM?

2. Show that the condition of flat fading is Ts ≥ 10 *
bandwidth.

given the 50 % coherence

3. For the following digital wireless systems estimate the maximum rms delay spread
to maintain the channel as a flat fading channel.
System
USDC
GSM
DECT

RF Data rate
48.6Kbps
270.833Kbps
1152 Kbps

4. For the power delay profile shown in the figure below

Modulation
⁄ DQPSK
GMSK
GMSK

a.
b.
c.
d.
e.

Calculate the mean excess delay.
Calculate the Excess delay spread (15 dB).
Calculate the delay spread.
Calculate the 50% correlation coherence bandwidth.
If it is required to send 8 PSK with a bit rate of 200 kbps. What type of
fading will the modulation undergo? (For flat fading assume that the 10 x
signal bandwidth<coherence bandwidth).

5. Consider power delay profile

a. Calculate the mean excess delay.
b. Calculate the delay spread.
c. Maximum symbol rate for flat fading.

6. For the power delay profile shown in the figure below

a.
b.
c.
d.
e.

Calculate the mean excess delay.
Calculate the Excess delay spread (15 dB).
Calculate the delay spread.
Calculate the 90% correlation coherence bandwidth.
Given that an M-QAM Modulation is to be adopted. Find the
minimum M which satisfies the Flat fading considering the bite rate
equals 600 Kbps. (For flat fading assume that the 10 x signal
bandwidth<coherence bandwidth).

COLLEGE OF ENGINEERING & TECHNOLOGY
Department : Electronics & Communication Engineering
Course Title : EC 550 Selected Topics in Communications
Lecturer

: Prof. Dr. Ehab Badran

TA

: Eng. Nour El Din El Madany

Sheet #2
1- For the shown
power: EC
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Find
a)
b)
c)
d)

Mean excess delay
RMS Delay spread
50% coherence bandwidth
If it is required to send 16 QAM with a bit rate of 600 kbps. What type of
fading will the modulation undergo (For flat fading assume that the 10 x
signal bandwidth<coherence bandwidth)
e) If the Mobile user that experiences that channel is traveling at speed of 3
Km /hr. Determine whether his communication channel undergoes slow or
fast fading Knowing that the height of the base station is 18.2 m and the
height of the mobile is 1.8 m and mobile user is 200 m from base station
(f= 900 MHz)
2- A channel exhibiting multipath fading has a rms delay spread of
and Doppler spread of
. the baseband pulse duration is choosen
to be
Find
a) coherence bandwidth
b) Coherence Time
c) Classify this channel
d) Change the data rate so as not to be effected by the fading.

3- For a mobile wireless application , a phase based modulation scheme is
susceptible to phase distortion .Such a distortion can be avoided if the rate
of signaling is at least 100 greater than fading rate .Consider a radio system
operating at 1900 MHz and moving at 96 Km/hr. In order to avoid
degradation due to fast fading, what is the slowest Symbol rate that should
be sent over the system?
4- Consider a mobile communication system which has a framing and time
slot arrangement There are a total of 4 time slots per frame each user is
assigned one time slot per frame each time slot is 98 bits the signaling is
QPSK with carrier of 700 MHz the symbol rate is 33.6 k symbols/second
transmission bandwidth is 47 KHz the system must perform on a physical
channel with
.
a) Will this system suffer from fast fading?
b) Will this design suffer from frequency selectivity?
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1. We need to design a system with user data rate of 1Mbps. Typical moutdoor

channel shows RMS delay spread σ = 10 μ sec .Determine whether ISI will
occur in a single carrier system? If yes, propose a multicarrier system that
avoids ISI. Please note that channel coherence bandwidth is defined as,
and frequency selective channel occurs when σ < .
2. List of parameters of a (802.11a) using OFDM is given below"

 64 subcarriers, 48 for data, 4 pilots and 12 null subcarriers.
 Symbol duration 4 μ sec.
 0.8 μ sec for CP.
 BPSK,QPSK,16-QAM,& 64QAM
 Convolutional coding with rates 1/2 , 2/3&3/4.
 System bandwidth 20 MHz.
 Bit rates of 6, 12, 18, 24, 36 , 48 ,& 54 Mbps .
Calculate
 FFT period.
 Subcarrier frequency spacing
 Max and Min bit rates.

3. We want to design a n OFDM WiMax system for 60 GHz channel a RMS

delay spread of 25 ns. The Target bit rate is 80 Mbps using 1/2 coding and
QPSK modulation.
Find
 Guard Interval and FFT period.
 Number of FFT points.
 Number of subcarriers for data.
 Sampling frequency.
4. Consider a HiperLAN system which operates at 5.2GHz with Bandwidth of

20MHz
and N= 64 carriers The design specifications assumes that velocity for
pedestrian mobility
and a maximum delay spread of 250 ns.
Find
 OFDM symbol duration
 Coherent Time.
 Check the channel for that system.

5. Check the two systems and whether it should be single or multicarrier

systems in a wireless channel maximum delay spread of 8 μ sec.
System
1
2

Data Rate
100 Kbits/sec
10 Mbits/sec

Modulation
QPSK
BPSK

6. A binary coherent PSK signal 1, 0 < t < T. Assume the channel is AWGN,

with channel impulse response h(t) = 0.8δ− 0.6(δ − 1.5T ). Combat ISI,
OFDM is used with coherent BPSK. Determine the minimum required guard
interval that allow ISI free system.
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1. We want to design an OFDM system for a 60GHz channel with a max RMS delay spread of
approximately 25ns (max delay spread around 200ns). The target bit rate is 80Mbps using rate
1/2 coding and QPSK modulation. Suggest the following parameters:
a. Guard interval and FFT period.
b. Number of FFT points (should be a power of 2).
c. Number of subcarriers used for data.

2. For the following OFDM block diagram, suppose that the input stream is s0 s4 s6 s7 s2 s5 s3 s1,
and suppose that the added noise samples to the output after the CP are 0.01, -0.001, -0.002,
0.001, 0.01, -0.02, 0.003, 0.005, -0.005, 0.04. show:
a.
b.
c.
d.
e.
f.
g.
h.
i.

The output after the 8-QAM modulator.
The output after the first S/P.
The output after the IFFT.
The output after the first P/S.
The output after the CP.
The output after adding the noise.
The output after the second S/P.
The output after the FFT.
The output after the 8-QAM demodulator (Bonus).

8-QAM
modulator

S/P

IFFT

P/S
8

8

CP
2 samples

1
s0
-3

s1
-1

s4

s5

-1

s2
1

s3
3

s6

s7

8-QAM
demodulat
or

n(t)
+

P/S

FFT
8

S/P
8

CP
removal
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 mk k21
K

1. Let

be all the vectors in the space V K over GF (2) , which are coded using

1 0 0 1 0 1
Generator matrix G  0 1 0 1 1 1 , to the codewords
0 0 1 1 1 0

 c k k21 , find the block code.
K

For the following received corrupted codewords, find the corrected codewords using the H
matrix. r1  [101011] ,

 mk k21

r2  [110101] , r3  [111011]

K

2. Let

be all the vectors in the space V K over GF (2) , which are coded using

1
0
Generator matrix G  
0

0

0
1
0
0

0
0
1
0

0
0
0
1

1
1
0
1

1
1
1
0

1
0
, to the codewords
1

1

 c k k21 , find the block code.
K

For the following received corrupted codewords, find the corrected codewords using
syndrome r1  [0101011] , r2  [1101010] , r3  [0111011] , r1  [0101011] .
3. Consider the rate r=1/2, constraint length k=2 convolutional encoder shown below Find the
encoder output produced by the message sequence 10111…

Filp-Flop

4. The figure below shows the encoder for a rate r =1/2, constraint length k=4 convolutional
encoder. Determine the encoder output produced by the message sequence 10111..

Filp-Flop

Filp-Flop

Filp-Flop

