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An Adaptive GTS Allocation Scheme to Increase
Bandwidth Utilization in IEEE 802.15.4

Hee-Dong Park*, Do-Hyeon Kim”, Hyeon Park™

ABSTRACT

The superframe structure of IEEE 802.15.4, an international standard for low rate WPAN, is composed
of CAP (Contention access period) and CFP (Contention free period). CAP is the contention-based access
period, while CFP is contention-free access period for supporting QoS by allocating fixed bandwidth.
The standard can support QoS for only a few devices, because the maximum number of GTSs is 7.
Furthermore, as the value of BO (Beacon order) or SO (Superframe order) increases, the size of a time
slot increases. This makes it difficult to precisely allocate bandwidth for any device, because the bandwidth
is allocated by the unit of GTS. The proposed scheme of this paper can reduce the waste of BW in
CFP by adaptively reducing the size of a time slot in CFP as the value of BO or SO increases and
increase the number of GTSs to 127 by modifying the standard. The performance analysis shows that

the proposed scheme can dramatically increase the bandwidth utilization during the CFP when comparing
with TEEE 802.15.4.
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