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Abstract: In response to the difficulty of GNSS satellite timing to cover time service requirements
within 10 ns,the National Time Service Center of the Chinese Academy of Sciences has established a low-
cost, standard time remote reproduction system with a service range equivalent to GNSS satellite-based
timing, which can provide users with time services better than 10 ns. As an important part of the
reproduction system, the selection of the frequency sources needs to meet the characteristics of high
accuracy.small size,and low cost. Compared with hydrogen masers and cesium clocks, rubidium clocks are

smaller in size and lower in cost,and have better long-term stability than crystal oscillators. They are thus
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ideal for frequency sources of reproduction equipment. Through the designed experiments, the effect of
reproduction was verified under the conditions of zero-baseline and mid-baseline,and the difference between
the reproduced signals based on GNSS common-view and GNSS all-in-view mode were compared and
tested. The experiments showed that the zero-baseline standard deviation is 0. 72 ns under the GNSS
common-view condition,and amounts to 0. 88 ns under the GNSS all-in-view condition. The performance of
the two is equivalent. The standard deviation in the mid-baseline case is 1. 23 ns under the GNSS common-
view condition,while it amounts to 3. 19 ns under the GNSS all-in-view condition, which is different from
the expectation. For this reason, we analyzed these differences in effect and developed improvement plans
for the system to provide data for future optimization.
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