SC/CSE 4215 Mobile Communications Winter 2014
Quiz #1, Thurs. Apr. 3, 2014 Name:

. (4 points)

a.) On coordinates (a) sketch the PDF's of the received signal amplitude (not power) of a signal coming through
a Rayleigh channel and a signal on a Ricean channel with a very high K-factor [i.e. draw 2 curves on (a)].

b.) On coordinates (b) sketch the PDF of the received signal power and indicate what mathematical function
best descnbeq our curve.
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2. (8 points) Channel measurements show a two impulse channel response, one at 0-dB and 2 us arrival and
a second at -1 dB at 2.8 us. What is the RMS delay spread?

T - 0
pi=l pat 0.7943 = (0

= 12+ 073123 KD (K2 0. 7M3 228
/. 7943 l, 7943
P 2825 555 F

Gy =[@ES- b

= 0.4?—13/,\5

3. (8 points) You are designing a receiver in a multipath channel capable of recovering signals with a
correlation (p) of only 0.1 across frequency. If the rms delay spread of your channel is 2.3 ns what is the size
of the spectrum that your system should be able to handle?

0.l = /
|+ 25 af «(23n)
EPRNCANINS /O
of 9 -~ 623MM
27231

h



4. (2 points) You are using a 800-MHz cellular system in a car moving at 135 km/hr. What’s the worst case
carrier frequency shift that you can expect? Give your answer in Hz.
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5. (3 points) You are using a wireless system operating at 500-kbps that experiences a Doppler shift of
200-Hz. Every how many bits will you have to adjust your channel equalizer to make up for temporal changes
in the channel?
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Q [dB] = 10log(Q), log(A- B/C) = log(A) + log(B) — log(C)



