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Problem 1. (20%)

(a) Why IS-136 system has more voice channel/radio channel than AMPS system?
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(b) Point out three important mechanisms needed in order for CDMA systems works?
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(c) The advantages for using GMSK modulation scheme?
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(d) What are intra-cell handover and inter-cell handover?
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(f) What is the definition of wide-sense (weakly) stationary?
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(g) Briefly explain Sampling theorem?
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(h) Brief explain Nyquist’s first criterion for zero ISI? '
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Problem 2. (20%)
Two-ray model is show below.
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Find:
(1) Find the plane-earth equation from —1;—— G, G, (——) |1+ P exp(— ]A¢)| (Hint: Assume p=-1,

t
Using Taylor Series Expansion, and assume AT¢ <% to obtain the received power falls off with

distance raised to the fourth power).
(2) Explain Fresnel zone ellipsoids?

(3) What is the break distance, dj,?

(4) Consider an antenna transmitting a power of 10 W at 1 GHz. Calculate the received power at a distance
of 500 m, if propagation is' taking place in two-ray model? (Assume G =G,=1dBd,
h,=10m, h. =1.5m)

(5) Consider an antenna transmitting a power of 10 W at 1 GHz. Calculate the received power at a distance
of 3 Km, if propagation is taking place in two-ray model? (Assume G, =G, =1dBd,
h,=10m, h_=1.5m)
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Problem 3. (20%)
Signal transmission through a system:

(1) A nonlinear system y(f) = x(¢) +0.0002 - x> (¢)
Find y(¢) andY(f), where input signal is x(¢) =1000-sinc (10007 ¢)

(2) A linear distortion system caused by multipath with different delays. (Assume TX , Interactlve objects,
and RX are all fixed. We only consider two-path model for simplicity).
Find
(a) The magnitude and the phase characteristics of H(f) = exp(—j27 ft,) +a -exp[—j27 f(t, + Af)]?

(b) How do we name this kind of short-term fading and what kind of distortion caused by multipath
effects (hint: time-invariant distortion or time-varying distortion)?

(3) A linear distortion system caused by Doppler shift with the same path delays. (Assume TX and
Interactive objects are fixed. However, RX is moves towards to the TX. We only consider two-path
model for simplicity).

(a) Describe and plot a well-known effect of “beating” of two oscillations with slightly different

frequency. Channel response is A(¢) = cos[2zt(f, —'—;jcos 0°)1+ cos[2}rt( f. —%cos 45°)] where vis the

mobile velocity and A is the wavelength?
(b) How do we name this kind of short-term fading and what kind of distortion caused by Doppler
effects?
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Problem 4. (20%)

Four received power measurements were taken at distances of 100m, 200m, 900m, and 2 km from a transmitter.

These measured values at these distances are -0dBm, -20dBm, -30dBm, and —40dBm, respectively. It is
assumed that the path loss for these measurements follows the model below

PL(d)[dB] = PL(d)+ X, = PL(d,)+10 n 1og(di) +X,
0
Where d, = 100 m and the standard deviation of log normal shadowing is X _ .

(a) Find the minimum least square error (MLSE) estimate for the path loss exponent, n.
(b) Calculate the standard deviation about the mean value, X _.

(c) Estimate the area-mean received power at d=1 km using the resulting model.
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