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Abstract In this paper, we propose and analyze two adaptive channel allocation schemes for
supporting multimedia traffics in hierarchical cellular systems. It is guaranteed to satisfy the
required quality of service of multimedia traffics according to their characteristics such as a
mobile velocity for voice calls and a delay tolerance for multimedia calls. In the scheme I, only
slow-speed voice calls are allowed to overflow from macrocell to microcell and only adaptive
multimedia calls can overflow from microcell to macrocell after reducing its bandwidth to the
minimum channel bandwidth. In the scheme II, in addition to the first scheme, non-adaptive
multimedia calls can occupy the required channel bandwidth through reducing the channel
bandwidth of adaptive multimedia calls. The proposed scheme I is analyzed using 2-dimensional
Markov model. Through computer simulations, the analysis model and the proposed schemes are
compared with the fixed system and two previous studies. In the simulation result, it is shown
that the proposed schemes yield a significant improvement in terms of the forced termination
probability of handoff calls and the efficiency of channel usage.
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