Wireless Multimedia Systems Fall, 2003 (Nov 15, Lecture 5)

1. Today's topic:
Finishing the fundamental study of the MAC

MAC for Multimedia Applications: Current Solutions: Bluetooth, 802.11, GPRS”
Suggested Reading:

Required Reading:
(Haartsen2000) Jaap C. Haartsen,”The Bluetooth Radio System”, IEEE Personal Communications, February 2000

(Barry2001) Michael Barry, Andrew T. Campbell, Andras Veres, “Distributed Control Algorithms for Service Differentiation in Wireless Packet Networks”, IEEE Infocom 2001

(Cai1997)Jian Cai and David J. Goodman, “ General Packet Radio Service in GSM”, IEEE Communication Magazine, Oct 1997
a) MAC Requirements

Fundamental Requirements and pure traffic support (wireless data network, wireless voice network

Multimedia MAC: to carry mixed traffic over the same wireless medium (Bluetooth (ACL, SCO), 802..11 (DCF, PCF), GPRS (different QoS))

Soft-Resource (CDMA) and Dynamic bit rate

b) Concerns for Multimedia Medium Access

Channel Acquisitions

Collision Free Transmission

Interference Suppression (Spread Spectrum)

c) Mobile Ad hoc Network (MANET)

Evolution of Mobile Ad hoc Network

Commercial Applications of Mobile Ad hoc Network

Challenges of MANET

d) Typical Multimedia Medium Access Examples:

Bluetooth (ISM 2.4 G, Frequency Hopping (FH) )

   Connection Establishment: Inquiry/Inquiry Scan/Page

   Transmissions: SCO, ACL, Polling

   Power Saving: Park, Hold, Sniff

   Implementations

802.11 (ISM 2.4 G, Direct Sequence (DS) )

   DCF (Distributed Coordination Function, RTS/CTS/DATA/ACK)

   PCF (Point Coordination Function, POLLING)

GPRS (General Packet Service, GSM Band)

   Multiple SLOT Access
II. Detailed Discussion of 802.11

A. 802.11 CSMA/CA: RTS/CTS/DATA/ACK

Transmission Range (Rtx) represents the range within which a packet is successfully received if there is no interference from other radios. The transmission range is mainly determined by transmission power and radio propagation properties (i.e., attenuation).

Carrier Sensing Range (Rcs) is the range within which a transmitter triggers carrier sense detection. This is usually determined by the antenna sensitivity. In IEEE 802.11 MAC, a transmitter only starts a transmission when it senses the media free.

² Interference Range (Ri) is the range within which stations in receive mode will be ”interfered with” by an unrelated transmitter and thus suffer a loss.
B. Basic Scenario: (Could be Ad hoc Scenario or Infrastructure Mode)
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C. Hidden Terminal/Exposed Terminal
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Figure 1: Hidden and Exposed Stations




D. Capture Effect/Near Far Problem
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Figure 2: Interference and Capture




   E. Interference Effect (Large Area Interference)
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Fig. 1. Effectivencss of RTS/CTS handshake when d is larger than
Ty Rep and smaller than Ry,
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Fig. 2. Effectiveness of RTSICTS handshake for TWO-RAY
GROUND model and SNR threshold as 10




F. QoS Issues: (EDCF, Access, Back Window)
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