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This thesis presents the development of new channel reservation techniques that offer high
efficiency and are suitable for the relatively long delay systems in which each user has only one chance per
frame to access the channel. The proposed techniques can be classified into 2 types, the reservation
techniques without and with priority, according to the ability of the system. The performance of all proposed
techniques are evaluated through mathematical analysis.

the first part, Cascade Fix Probability (CFP) and Random Slot Selection (RSS) without priority
determination are introduced. The development of CFP is carried out with an assumption of the relatively
short delay systems  which the reseivation of users in each frame must perform sequentially slot by slot.
This results in the inability of the system to utilize all slots equally as the reservation at the beginning of frame
are more likely to be loaded than the slot at the end of frame.  order to solve this limitation, this thesis also
introduces the RSS, namely Uniform (UNI) and Uniform + Limited Access (UNI+LA). The numerical results
show that this two schemes are able to consistently distribute the use of all slots and results in the higher
system throughput than that of CFP.

The second part extends RSS techniques to support the systems with multi-class traffics, for
example, multimedia systems. this kind of network, the settling of different priority is found to be
advantageous in guaranteeing QoS. The proposed techniques are called Uniform + Divided Slot (UNI+DS),
Uniform - Multiple Limited Access (UNI+MLA), Uniform + Divided Slot + Multiple Limited Access
(UNI+DS+MLA) and Partial Uniform + Limited Access (Partial UNI+MLA). The mechanism of UNI+DS
scheme is simple and uncomplex. Nevertheless, the system cannot control priority to meet the user's
requirement in general. While, UNI+MLA, UNI+DS+MLA, and Partial UNI+MLA schemes are capable of
controlling and defining priority to satisfy the QoS requirement. However, the parameter adjustment of these
schemes are more complex. The performance of these three techniques are comparable depending on the

system ccnfiguration and requirement. However, these techniques are better than the existing technique

both throughput and QoS guarantee.
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