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Abstract: Node mobility causes propagation delays to drift within a scheduling cycle. Time division (TD) scheduling
and timing advance (TA) based on static delays may lead to transmission-reception conflicts, making deterministic la-
tency difficult to guarantee. To address this issue, a scheduling mechanism tolerant of delay uncertainty was proposed.
First, a “TA envelope” locking mechanism was introduced, and redundant time slots were reserved to enhance the robust-
ness of the scheduling table against delay uncertainty. Second, a worst-case fractional interference coefficient for dy-
namic scenarios was derived to evaluate physical-layer interference. Finally, a time-expanded conflict graph was con-
structed, and the joint traffic-admission and resource-allocation problem was formulated as a mixed-integer nonlinear
programming problem. Delay-constraint generation and state-space pruning strategies were further designed to accelerate
the solution. Simulations show that, under the evaluated parameters and a 10 s control period, the proposed mechanism
achieves 100% on-time delivery for admitted flows in half-duplex mobile wireless networks with limited redundant-slot
overhead. Compared with a scheme using a 20% guard period (GP), slot utilization is about 30% lower, while the aver-
age end-to-end delay is reduced by 28.9%; the tolerable node speed is on the order of 10% m/s.
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