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Problem Set 1 (due April 14, 2003).

The purpose of the first four problems is to give you some familiarity with wireless technologies and standards.

1. [20 points] What are the characteristics of existing physical layers for IEEE802.11 and Bluetooth.
	Physical Layer
	Data Rate
	Modulation/

Coding
	Power Level/Range
	Frequency band

	IEEE802.11
	1 Mbps
	BPSK
	
	2.4GHz

	IEEE802.11
	2 Mbps
	QPSK
	
	2.4GHz

	IEEE802.11b
	
	
	
	

	IEEE802.11b
	
	
	
	

	IEEE802.11a
	
	
	
	

	IEEE802.11a
	
	
	
	

	IEEE802.11a
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


You can search the internet and the data sheets of WLAN cards manufacturers to find the answers. The (power level, range) values depend on the manufacturer. You only need to provide one and indicate the card type/manufacturer. Add more entries to the table if you need to.

2. [10 points] give a short definition for:
PLL:


Mixer:

3. [10 points] What frequency bands are available for second generation cellular and PCS systems? For each frequency band what is the bandwidth available for Uplink (from MS to BS) and from Downlink (from BS to MS)? Describe the structure of the bands if any.

Look at http://wireless.fcc.gov/services/cellular/data/bandplan.html.

4. [10 points] IS-95 is a PCS standard initially proposed by Qualcomm. What is the minimum frequency spectrum needed to deploy IS-95 and what are the expected rates?

The following problems are related to Chapter 5 and are more technical.

5. [10 points] textbook 5.10 page 130.
6. [10 points] textbook 5.11 page 130.
7. [10 points] textbook 5.15 page 130.
8. [10 points] textbook 5.16 page 130.
9. [10 points] A mobile terminal is communicating with a base station using a carrier frequency fc = 1500MHz. The communication antennas have gain G = 1. The data rate of the communication is 100Kbps and the transmission power is 1W. We assume that the noise power density is N0 = 10-11 W/Hz and that there is no other source of interference. What is the Eb/N0 as a function of the distance d between the mobile and the base station? Show a graph (use MATLAB). Your program will be used it in the next homework.

