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A dynamic coding and scheduling system of MPTCP
based on deep reinforcement learning
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Abstract

By using multiple network interfaces on multi-hosted devices, the existing multi-path transport control protocol
(MPTCP) transport protocol can achieve throughput aggregation across physical links and connectivity recovery from
the single-path failures, and greatly improve the network quality of service (QoS) of the traditional single-path trans-
port control protocol (TCP). However, when any one of MPTCP’ s multiple TCP subflows suffers serious performance
bottlenecks such as delay jitter, network congestion or packet loss, these high delay or high loss subflows will block
the data transmission of other subflows, which makes the overall performance of MPTCP far lower than expected. Ex-
isting studies have shown that using packet scheduler or encoder can effectively alleviate the negative effects caused
by the heterogeneity of such networks. However, it becomes important to design an efficient and adaptive packet
scheduler and coding algorithm in the dynamic and changeable heterogeneous network environment. Based on the ex-
isting MPTCP dynamic coding and splitting ratio, a dynamic multi-path encoding schecluler (DMES) is proposed by
using deep reinforcement learning. By using the transformer network and deep reinforcement learning agent, DMES
observes the state space of current MPTCP network environment and searches the best action, so as to maximize the
overall performance of MPTCP. The experimental results show that compared with the most advanced solutions,
DMES can better adapt to the dynamic and changeable network environment. Especially in the case of high packet
loss and multiple subflows, DMES can reduce the out-of-order queues (OQS) by up to 24.6% , and increase the
goodput by 18.3% while reducing the application delay by about 12.2%.

Key words: multi-path transport control protocol (MPTCP), dynamic forward error correction coding, packet

scheduling, deep reinforcement learning
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