Multiple choice
1. 
Low battery level will cause a mobile device to:
a) Avoid competing for contention slots

b) Shift to receive-only mode

c) Use another cell

d) Shut down altogether

2. 
Consider a PSTN which receives 240 calls/hr. Each call lasts an average of 5 minutes. What is the outgoing traffic intensity to the public network? 
a) 5 dB
b) 5 Erlangs
c) 100 dBW
d) 20 Erlangs
3. 
A single GSM service provider supports 10 digital speech channels.  Assume the probability of blocking is 1.0%.  From the Erlang B chart (in Lecture Notes) find the traffic intensity and determine how many 3 minute calls this represents:

a) 20 calls
b) 100 calls
c) 50 calls
d) 240 calls
4. 
Assuming 1 MHz bandwith and 24 dB signal-to-noise ratio, determine the required signaling levels.

a) 4
b) 20
c) 8
d) 16

5. 
The multipath effect of cellular RF signals bouncing off of many objects resulting in signal arriving at a mobile antenna at different times, in or out of phase with the direct signal, is known as:

a) Fessenden fading
b) Rayleigh fading

c) Free-space fading
d) Uplink fading
6. 
How much would be the attenuation of the power received, if transmission frequency is tripled or if the distance between transmitting antenna and receiving antenna is tripled?
a) 24 dB
b) 20 dB
c) 10 dB

d) 16 dB
7. 
What is the free space loss in dB for a transmission at 1 GHz, at a distance of 2 km?  Ignore any antenna gains.  
a) 98.44 dB

b) 50.44 dB
c) 124.54 dB

d) 54.56 dB
8. 
A cell phone has a 'SEND' or 'CALL' button because:
a) A regular wireline phone access is much more complicated and difficult than wireless access over the air
b) An electromagnetic voice channel needs to be set up, as it is not there ahead of time
c) The channels available from a cell phone to the base station are not shared by many users
d) A cell phone has a permanent channel assigned to it for voice calls.
9. 
The grater the frequency of a radio signal, the greater the:

a) Absorption rate

b) Free-space loss

c) Antenna reverberation
d) Co-channel interference
10. 
Assume that two antennas are half-wave dipoles and each has a directive gain of 3dB.  If the transmitted power is 1W and the two antennas are separated by a distance of 10 km, what is the received power?  Assume that the antennas are aligned so that the directive gain numbers are correct and that the frequency used is 100 MHz.

a) 4 ( 10–17 W
b) 20 W
c) 2.27 ( 10–9 W

d) 16 W
11. 
Consider a direct sequence spread spectrum (DSSS) system attempting to transfer data. The DSSS system has a data rate of 2 Kbps (2 thousand bits/sec) which is spread to 2 Mcps (two million chips per second). How much would be the processing gain:

a) 30 dB

b) 20 dB

c) 100 dB

d) 60 dB

12. 
The statistics that indicates how much revenue per customer a wireless customer obtains on a monthly (regular) basis is:

a) ARPU

b) CPU
c) CFS
d) RAM
Answer the questions. Explain your answer and show your work in a logical manner.  Use any needed formula -- show the formula, the substitutions made, and explain why. 
1. 
A TDMA cellular system uses a 200 KHz bandwidth carrier, which carries 8 channels. What defines or determines each channel, and how much bandwidth does each channel occupy and why?

2.  
Define what is meant by power efficiency and spectral efficiency for a modulation scheme? What is the measure used for each?

3.  
Order the following modulation types in terms of spectral efficiency (best to worse) and explain why (be specific, show a number and how you got it): 64-QAM, QPSK, 8-PSK, and BPSK.  Assume that the r=0, perfect filtering.
4. 
Propagation in a wireless channel is sometimes modeled using the propagation index n. Explain how the propagation index n varies and why.  If there are two channels, where n=2 for the first one and n=3 for the second one  (as for both the same power is transmitted and the same modulation/coding is used,) in which channel will the signal be detectable further away and why.
5. 
Describe why multipath occurs in wireless.  Describe fast fading, and some technique to counter it.
6. 
Describe how direct sequence spread spectrum (DSSS) suppresses interference from other transmissions in the same frequency band. 
7. 
A telephone switching board can handle 120 phones.  Assuming the following, determine the outgoing traffic intensity and the number of channels:

· On average 5 calls/hour per phone

· 60% of all calls made are external

· Average call duration time is 4 minutes

· QoS = 0.9%
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