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This thesis investigates the problem of channel reservation for media access control protocols in
wireless communication systems. Seven channel reservation schemes are proposed, namely, CFP, CAP,
COP, COP+SPL, CFP+SPL, UNI and UNI+LA. Key basic techniques applied in developing the schemes
include the use of fixed request probability, adaptive request probability, random group splitting, uniform and
limited access. All schemes are designed and optimized specifically for the system in which the round-trip
propagation delay is comparatively longer than the transmission delay. The performance of each proposed
scheme is evaluated in terms of the average number of successful users provided that the number of users
and the number of request slots are given.

this thesis mathematical analysis is extensively used for evaluating the system performance.
Mathematical formulations for all schemes are derived in detall to determine the appropriate System
parameters so that optimal performance can be achieved. Numerical results of all introduced schemes are
presented in comparison to those of known techniques, namely the APB and AEB algorithms. The results
show that all developed schemes are superior to the existing techniques, i.e., greater system throughput is
obtained. This is as anticipated because the APB and AEB techniques consider only the number of active
users whereas the proposed schemes take into account both the number of request slots as well as the
number of users. This finding also indicates that the additional information on the number of request slots is
useful because such information can help improve the overall system performance. When comparing the
performance among the proposed schemes it appears that the COP+SPL offers the highest system
performance. However, the COP+SPL scheme is highly sophisticated and can not be realized in practice.
Among all other schemes that exhibit lower throughput, the UNI+LA scheme is considered very desirable as
it offers useful performance while it is practically realizable.
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