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Abstract: It’s essential to achieve reliable transmission by accurately characterizing the delay upper bound in space-air-
ground integrated network (SAGIN). Based on deterministic network calculus and time-aware shaping (TAS) mechanism
in time-sensitive networking (TSN), a delay upper bound analysis model for low earth orbit (LEO) satellites was con-
structed. Firstly, a delay upper bound guarantee architecture for LEO satellite network (DGA-LEO) was developed using
network calculus within the context of SAGIN. Next, a traffic model was formulated based on leaky bucket model, con-
sidering the worst-case impact of interference from different priorities, and then the service curve for a satellite node was
established. For the same-priority interference, a new left-over service curve calculation method was proposed, and
based on the convolution theory in min-plus algebra, an improved network calculus algorithm was developed. Finally,
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was conducted with three traditional algebraic network calculus algorithms. Experimental results demonstrate that the
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