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1. Background

® (1) Necessary for GNSS compatibility and interoperability.
® (2) Will improve the consistency of time service by GNSS.

¢ (3) Improve the responsibility of GNSS provider .
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2.Methods for GNSS time difference
monitoring

a) Time-link method
— Time links(TW,PPP,etc.) between GNSS time center

b) Single Station method
— High performance GNSS receiver

c) Multi-Station method
— Many stations with GNSS high performance receiver



2.1 The Principle of Time-link GNSS Time
Difference Monitoring

Time links between GNSS time center

—

Time links
GNSS CV/PPP/TW

Time links
GNSS CV/PPP/TW

~ Data transfer . Data transfer
Middle = e Middle

_rﬂe_r_!a!l_cﬂin_le_J reference time |

GNSS1 Time

GNSS2 Time




2.2 The Principle of Single Station GNSS
Time Difference Monitoring
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2.3 The Principle of Multi Stations GNSS
Time Difference Monitoring
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2.4 The Principle of Monitoring
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2.5 GLONT and BDT monitoring

Example: BGTO (Time offset of the BDT and GLONT)
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The RefGLONASS. RefBDS are the time difference between local time and the
navigation satellite system, then the time difference between two navigation
satellite system can be calculated by:

GLONT-BDT=RefT-BDT-(RefT-GLONT)=GLONT-BDT

Time Difference

The receiver and
process program
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2.6 GLONT and BDT monitoring
(Time-link method)
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3. Results and analysis
(Date:2017.04.09—2017.04.23)
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The result of UTC(NTSC)-GPST by different ways (Multi Station& Single Station).
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3. Results and analysis
(Date:2017.04.09—2017.04.23)
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3. Results and analysis
(Date:2017.04.09—2017.04.23)
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The data fluctuates within 15 nanoseconds.
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3. Results and analysis
(Date:2017.04.09—2017.04.23)
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3. Results and analysis
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The result of UTC(NTSC)-GPST by different monitoring methods. 18
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4. Summary

« BDS has provided the time difference of BDT and GPST, BDT and
GLONT in the test satellite, and will provide the formal time
difference parameters in the BDS global navigation satellite system.

 The difference methods all can be adopted in the time difference
monitoring, but the usage is different.

» Single Station GNSS Time Difference Monitoring: real
time GNSS time difference monitoring.

» Time-link GNSS Time Difference Monitoring: time
difference results verifying.

» Multi-Station GNSS Time Difference Monitoring: study.
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4. Summary

The GNSS time difference prediction model should be studied. (quadratic
model , linear model , the other) How many original data should be used
In the construction of the prediction model ? How long can the model
parameter be used (the prediction window)? ...

We just did a simple test for the GNSS time difference monitoring, many
test will be done to check and verify the validity of the principle.

We can use the time links between GNSS ground time center, and
indirectly calculate the time offset between two GNSS, verify the results
from the different methods.

Time link calibration is also very important, all the time links used in the
time difference monitoring must be calibrated accurately.
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