Wireless Multimedia Systems
Fall, 2006 (HOMEWORK 2, Due Day: Oct 26, 2006)

wmshw@wmlab.csie.ncu.edu.tw (electronic submissions and hardcopy)
http://wmlab.csie.ncu.edu.tw/course/wms
1. The mechanisms which govern radio propagation are complex and diverse, generally describe three basic propagation mechanism. Can you explain the attached figure, the effects of small-scale fading and large scale signal for indoor radio communication system.

[image: image1]
2. Path loss is a measure of the average RF attenuation (such as inside a building), and it is measured by averaging the received signal over several wavelengths at the receiver. Show the equation to describe the path loss situation and explain what parameters reflect different building or environments? List the related factors for a practical link budget?
3.  If a transmitter produces 60 W of power, express the transmit power in units of (a) dBm, and (b) dBW. If 60 W is applied to a unity gain antenna with a 1800 MHz carrier frequency, find the received power in dBm at a free space distance of 100 m from the antenna. What is Pr (10 km)? Assume unity gain for the receiver antenna.

      Hint:  PL (dB) = 10 log 
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4. (10 Points) Consider an indoors 802.11a LAN that operates in a small office environment. Suppose the transmitter and receiver are located 6 m apart and there is a reflection point on the ceiling that contributes to multipath effects. 

(a) If the ceiling height is 4 m relative to the transceiver levels, what is the time delay between signals going directly from the transmitter to the receiver and those bouncing off the reflection point?

(b) If the system operates at 54 Mbps, what is the effect of the delay on the signal spread?

(c) If the signal attenuates as r2 in propagating through the air, what is the strength of the reflected to the direct-path signal? Assume an ideal reflecting surface.

(d) How does 802.11a deal with hidden terminal problem?
(e) Does 802.11a have fairness problem? Explain.
5. In recent years, a wide variety of mobile computing devices has emerged, including portables, palmtops, and personal digital assistants. Providing adequate network connectivity for these devices will require a new generation of wireless LAN technology. (A) Describe aloha protocol. What is the problem for applying aloha protocol to LAN? (B) Describe how CSMA protocol may cause and experience “hidden terminal” and “exposed terminal” problems? (C) Explain the conditions for “collision”, “capture”, and “interference”? (D) Karn proposed MACA (RTS/CTS/DATA without carrier sense) as an alternative to traditional CSMA scheme. Explain why MACA might solve problem (B) (E) Can you explain the problem for MACA scheme? (F) In a shared-channel multicell IEEE 802.11 environment, can you provide two scenarios that two neighboring base stations might conclude wrongly that their clients might be either turned off or in a very congested area?  

6. .Explain the difference between infrastructure mode and ad hoc mode? Explain the difference between DCF and PCF for wireless LAN? 





































[image: image7.png]1
1
I
I

Wis e e 0 s T
R sersion freen)




_1095100367.unknown

_1095101382.unknown

_1095101586.unknown

_1095100487.unknown

_1095100223.unknown

