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KEY WORD : MULTICHANNEL MEDIA ACCESS CONTROL PROTOCOL / WIRELESS

COMMUNICATION SYSTEMS
PONGSATORN SEDTHEETORN: DESIGN OF A MULTICHANNEL MEDIA ACCESS
CONTROL PROTOCOL FOR INTEGRATED VOICE AND DATA SERVICES IN
WIRELESS COMMUNICATION SYSTEMS. THESIS ADVISOR : LUNCHAKORN
WUTTISITTIKULKIJ, Ph.D. 1563 pp. ISBN 974-13-0150-2

This thesis presents a development of an effective multichannel media access control protocol, supporting
integrated voice and data services and satisfying different quality of services requirements in wireless
communication systems. The concepts in developing the proposed protocol can be divided into 2 main parts, i.e.
channel reservation and channel assignment. For the channel reservation, this thesis proposes a method of
distributing reservation slots uniformly all over a frame and a technique of using different time offsets for frames of
different frequencies, in order to reduce the delay in waiting for the next reservation slot. Furthermore, this thesis
introduces 2 dynamically updating packet transmission probability techniques, namely defining the average
probability for every frequency and setting the probability separately for each frequency. In determining an
appropriate transmission probability, two distinct algorithms are applied, i.e. exponential backoff and Bayesian

broadcast.

For the channel assignment, the proposed protocol will allocate bandwidth of the channel based on the
requirement or characteristics of each traffic. In the process of improving the channel assignment, this thesis
proposes several new techniques as follows. In the case of voice traffic, the last bit of each packet is used to
indicate the source status in order to reduce unnecessary waste of information slots. For data traffic, three
mechanisms are added to alleviate the unfairness problem .of different.message. sizes; this includes limiting
transmission, fair sharing of information slots and always assigning shortest data message first. Moreover, this thesis
presents a queue technique that can decrease the number of reservation attempts and reservation slot overhead.
Although the proposed protocol is more complicate than the previously known the multichannel slotted-ALOHA and
the MDPRMA, it has superior performance and can support more users than the multichannel slotted-ALOHA and

the MDPRMA protocols about 10 and 50 percents, respectively.
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Abstract

This paper presents concepts for improving the performance of
multichannel media access control protocol that supports voice and data
traffics in wireless communication systems. Four different concepts are
proposed, namely dividing frame structure into reservation part and
information transfer part, uniformly distributing request slots all over
frame, adding different offset time at the beginning of frame for different
frequency, and assigning channel to individual traffic according to its
characteristic and priority. Based on the simulation results, it is found that
these concepts can effectively improve the systemquality of service
provision in comparison to the other known protocols.
Keywords multichannel media access control protocol, wireless

communication systems, wireless local area network.
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