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1.  The mobile radio channel places fundamental limitations on the performance of wireless communication systems. The transmission path between the transmitter and the receiver can vary from simple line-of-sight to one that is severely obstructed by buildings, mountains, and foliage. Modeling the radio channel has historically been one of the most difficult parts of mobile radio system design, and is typically done in a statistical fashion, based on measurements made specifically for an intended communication system or spectrum allocation. (A) Usually the higher carrier frequency (such as 1800 MHz) or the lower carrier frequency (900 MHz) will experience larger path loss? (b) What is the path loss exponent n? Usually what determine the value of n? (c) List the factors to determine the Link budget (SNR) (d) Describe what are the two main factors to cause the small-scale fading? (e) Explain the ways (at least two schemes) to combat small-scale fading?

2. Given
Cellular phone with 1W transmitted power

Unity gain antenna, 900 MHz carrier frequency

SNR must be at least 25 dB for proper reception

Receiver BW is B=30KHz, noise figure F=10 dB

Determine the maximum distance (free space n=2 and shadowed urban n=4) ?

3. 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 how CSMA protocol may cause and experience “hidden terminal” and “exposed terminal” problems? (B) Explain the conditions for “collision”, “capture”, and “interference”? (C) Karn proposed MACA (RTS/CTS/DATA without carrier sense) as an alternative to traditional CSMA scheme. Explain why MACA might solve problem (B). (D) Can you explain the problem for MACA scheme? (E) Is CSMA/CA an appropriate access protocol for Geo-Satellite system? Explain your answer.
4. 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) Does 802.11a offer solution to avoid exposed terminal problem?
(d) How does 802.11a deal with hidden terminal problem?
(e) Although 802.11a offer higher data rates (up to 54 Mbps), it may suffer from RTS/CTS (basic rate) and collision overhead to degrade the corresponding total throughput. Do you have performance improving solutions for 802.11a?
5. (I) (A) Illustrate what is stronger-last collision? (B) Does Adaptive CSMA protocol (recently proposed by Intel Corporation) try to eliminate the exposed terminal problem and the hidden terminal problem? (C) Describe the advantage and dis-advantage of Adaptive CSMA protocol. (II) IEEE 802.11b uses the CSMA/CA protocol to share the radio channel in a fair way. However, we have observed that in some common situations in a wireless environment, the method results in a considerable performance degradation. In a typical wireless local area network, some hosts may be far away from their access point so that the quality of their radio transmissions is low. In this case current 802.11b products degrade the bit rate from the nominal 11 Mb/s rate to 5.5, 2, or 1 Mb/s – when a host detects repeated unsuccessful frame transmissions, it decreases its bit rate. If there is at least one host with a lower rate, a 802.11 cell presents a performance anomaly: the throughput of all host transmitting at the higher rate is degraded below the level of the lower rate. Such a behavior penalizes fast hosts and privileges the slow one. 

(D)Can you offer the reason for the 802.11b performance anomaly?

(E) Can you offer a solution for the 802.11 performance anomaly?

6. Spread spectrum multiple access uses signals which have a transmission bandwidth that is several orders of magnitude greater than the minimum required RF bandwidth. There are two main types of spread spectrum multiple access techniques: frequency hopping spread spectrum (FH-SS) and direct sequence spread spectrum (DS-SS). (A) Bluetooth adopts FH-SS or DS-SS?  (B) Explain how Bluetooth devices avoid collision with other Bluetooth devices (in the same personal area network and in the different personal area networks). (C) Can you explain how Bluetooth devices support (offer) real time traffic (such as Audio) and non real time traffic (such as Data) services?  (D) Explain why Bluetooth systems require master stations? (What major functions master station will offer?) 
