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Abstract:

To solve the problem that traditional Time—Sensitive Networking (TSN) with microsecond—level scheduling cannot work

normally in Low Earth Orbit (LEO) wide—-area networks due to long propagation delay and large dynamic jitter, it proposes an
end-to—end LEO satellite—terrestrial integrated TSN architecture and a satellite—terrestrial TSN gateway (ST-GW) for high
delay jitter. The architecture realizes the deep integration of 5G Non-Terrestrial Network (NTN) and TSN protocol stack on the
control plane. On the data plane, large buffer is used for delay compensation, and the Macro—-Cycle Queuing and Forwarding
(MCQF) mechanism is adopted. OMNeT++ simulation results show that the proposed gateway can well cope with the delay
variation on satellite—terrestrial links. Under long propagation delay, the end—to—end jitter is less than 1 ps, which can meet
the requirements of wide—area deterministic communication.
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