§72.3210 Channel Modeling for Radioc Communication Systems
Examination 15.12.2008

Problem 1.

a) Give single slope and dual slope models for average path loss, and name and briefly
explain the parameters. What is the path loss exponent in free space propagation?

b) Explain ‘reflection from flat ground'-phenomenon. Where does it take place? Why
does it impact on the received signal strength and what is the impact? Draw a figure and

explain the parameters that impact on the phenomenon.

Problem 2. Use 3GPP microcell model (Berg model) to compute the path loss from the
transmitter (blue circle) to the receiver (red circle). Transmitter antenna height is 5 m
and receiver antenna height is 1.5 m. carrier frequency is 2 GHz, visibility factor is 0.002

and effective road height is Im.
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Problem 3. Deduce the formula for total path loss on cell edge in terms of average path
loss Liax, outage probability Py, and shadow fading standard deviation o,. According to

system link budget allowed average path loss is 141.9dB. Using average path loss model
L{r) = 137.4 + 35.2log,(r)

compute the number of sites per km? when shadow fading standard deviation is 8dB, and

10% and 1% outage probability on cell edge is allowed.

Problem 4. Define (verbally) level crossing rate and average fade duration. Assume
a system where channel coding provides best performance if instantaneous signal power
crosses (to the positive direction) at least once (in average) the mean power level during
an interleaving period of 10 milliseconds. What is the minimum receiver speed that is
required for this crossing rate? What is the cerresponding average fade duration? Carrier

frequency is 2GHz.



Problem 5. Give a definition for average delay amd rns delay spread for continuons
Power Delay Profile (PDP) of a signal. Define PDP in ease of two clusters with delayvs
Teq. Top il powers Poyo Pog (Ip). Alter averaging over nstantaneous values of channel
realizations it was found that power angle-delay spectrum is of the form
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where Oy and o are constant parameters. Compute Power Azimuth Spectram (PAS)
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