Wireless Multimedia Systems Fall, 2004
(Oct 6, 2004)

1. Today's topic:
I. Finish Introduction( Modern Wireless Communication Systems)
II. Propagation and Radio System Design Issues in Mobile Radio Systems s

Reading

(A) Andersen, J.B, Rappaport, T.S, Yoshida, S. “ Propagation measurements and models for wireless communication channels”, IEEE Communications Magazine, Jan 1995

(B) Wireless and Mobile System Chapter 3

I. Modern Wireless Communication Systems:

  Mid 1990s, the cellular communication explosive growth

  600 million users in 2001, 2 billion by the end of 2006 (30% of the world’s population).

  1800~2000 MHz frequency bands: TDMA/FDD (GSM), CDMA/FDD (WCDMA)

  the success of cellular leads to the development of newer wireless systems:

a) next generation cellular network for high speed data communications traffic (multimedia)

2G-> 2.5G -> 3G -> 4G

b) allow wireless networks to replace fiber optic or copper lines between fixed points several kilometers apart (fixed wireless access)

LMDS (Local Multipoint Distribution Service, 802.16 WMAN)

   One solution to provide last mile broadband solution

   Fixed wireless communication systems are able to take advantage of the very well-defined, time-invariant nature of the propagation channel between the fixed transmitter and fixed receiver (LOS, line-of-sight)

   Satellite Communication for broadband Solutions

  WLANs (Wireless Local Area Networks, 802.11)
    Replacement for wires within homes, buildings, and office settings 

  PAN (Bluetooth, Ultra-wideband short range communication)
    Replace troublesome appliance communication cords within a person’s personal workplace

  Ad hoc N

    From Packet Radio Network (for military usage) to Bluetooth/WLAN ad hoc connection (for connecting to the printer and video conference)

I. Mobile Radio Propagation (Slow Fading and Fast Fading):
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c) Large Scale Path Loss Model (Link Budget Design)

Exercise 1: (Power Issue & Link Budget)
Maximum separation distance vs. transmitted power (with fixed BW)

•Given
Cellular phone with 0.6W 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

•What will be the maximum distance?

•Solution:
N= -174 dBm + 10 log 30000 + 10 dBM

For SNR > 25 dB, we must have Pr > (-119+25) = -94 dBm

Pt=0.6W = 27.78 dBm

This allows path loss PL(d) = Pt – Pr < 122 dB
      ( = c/ f = 1/3 m

      Assuming d0 = 1 km, PL (d0) = 91.5 dB

      for free space,          n=2, so that : 122 > 91.5 + 10 * 2 log (d / 1 km) )  

so  d < 33.5 km, 

      for shadowed urban with n=4,  so that  122 > 91.5 + 10*2*log (d/1km)) 

so  d < 5.8 km

      Exercise 2: (Free Space Propagation Model, 
[image: image2.wmf])
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         If a transmitter produces 50 W of power, express the transmit power in units of (a) dBm, and (b) dBW. If 50 W is applied to a unity gain antenna with a 900 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.
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d) Small Scale Fading Effects

Exercise 2: Time Dispersion & Multi-path Effect

          Calculate the mean excess delay, rms delay spread, and the maximum excess delay (10 dB) for the multipath profile given in the figure below. Estimate the 50% coherence bandwidth of the channel. Would this channel be suitable for AMPS or GSM service without the use of an equalizer?
(AMPs 20kHz, GSM 200 kHz)
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Exercise 3: Mobility & Doppler spread
       A BS has a 900-MHz transmitter, and a vehicle is moving at the speed of 50 mph. Compute the received carrier frequency if the vehicle is moving
    (a) Directly toward the BS

    (b) Directly away from the BS

    (c) In a direction that is 60 degrees to the direction of arrival of the transmitted signal

e) Radio System Design Issues

Spread Spectrum: Direct Sequence and Frequency Hopping

Smart Antenna

f) Location Services

GPS / Locating technology

   911 Services

2. Next  Topic: Wireless Link I: Modulation and Multiple Access

Distribute the course list papers and planned projects.
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