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Abstract

For remote communication between smart gas meters equipped with Narrow Band Internet of Things (NB-IoT) and remote data
acquisition systems, synchronization of system clocks between both ends is essential to enable the meters to utilize the acquisition
system’s clock. Although NB-IoT modules in smart gas meters feature manufacturer-specific time synchronization AT commands,
differences in meter embedded systems, NB-IoT module models, and telecom operators often prevent unified access, configuration,
and operational management of clock servers. Building on the NTP clock synchronization concept for universal servers, this paper
proposes a timestamp-based method to calculate network transmission delays for clock synchronization. This approach allows gas
companies to achieve standardized clock synchronization across meters using different manufacturers’ IoT modules through NB-
IoT networks via a unified application-layer protocol. Experimental verification demonstrates that clock synchronization accuracy
between smart gas meters and information acquisition system servers can reach 5ms.
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