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To share the “Just-now”
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B5G/6G

From the 5G era onwards, communication terminals will expand beyond mobile phones to include drones, robots, and connected cars. Thus, the
range of mobility will be greatly expanded, and localization will become a very important issue post-5G.
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Time-space synchronization (Super localization)
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Grain size of the grapes of time
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Our activities for Nanosecond synchronization
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Atomic clock

Atomic resonance system

4 7\ Atomic Clock
Atomic clocks are a technology that stabilizes high-frequency oscillators using stable atomic
spectra. The principle is simple.
However, some advanced technologies are additionally implemented.
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CLIFS
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Wireless Two-Way Interferometry (Wi-Wi)

AT.=(T-T.)+P  :measurement at Germany site
AT= (Tg-T))+P : measurement at Japan site
Two-way satellite
time and frequency P=(AT, + AT)/2 (P =Sum of both meas.)
transfer (TWSTFT) T,- Tg =(AT, - AT))/2 (T-T.=Difference)

T,-T;: Clock difference P: Propagation time

measurement of time difference and transmission time
via satellite communication.
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State of clocks » State vector x=(time, frequency, drift, etc) » State space x=

State equation

Observation equation
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Summary

In this presentation, from the physical range where "Just-now" can be shared, we
targeted nanosecond synchronization and attempted to introduce a cluster-like time
synchronization network composed of them.

This cluster-like time synchronization network will provide appropriate answers to the
requirements of next-generation B5G/6G.

To achieve this cluster-like time synchronization network, we introduced the
development project of Atomic Clock Chip (CLIFS) as a proposal for drift-free clocks,
and the Wi-Wi, which was developed as a handy time synchronization system. We also
showed the investigation activity for the techniques that link the modules of CLIFS and
Wi-Wi with a high degree of freedom.

If you are interested in the NICT activities introduced today, please do not hesitate to
contact us: hara.motoaki@nict.go.jp
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Thank you for your attention.
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development for expansion of radio wave resources (JPJ000254) from the
Ministry of Internal Affairs and Communications (MIC), Japan.

/ITN
National Institute of Information and Communications Technology /2022
Radio Research Institute, Electromagnetic Standards Research Center, \\/

Space-Time Standards Laboratory




