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== Prime Objectives of NavIC PTF

0 Generation of the NavIC System Time
o Time Synchronization

o Traceability of IST to users
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== Generation of the NavIC System Time

0 Ensemble of atomic clocks
0 Active Hydrogen Maser
0 High Performance Cesium Atomic Clocks

0 Passive Hydrogen Masers

0 Steering Reference
0 Indian Standard Time (IST) i.e. UTC(NPLI)
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=7 Time Synchronization

o Satellite Clocks

o Ground Clocks
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57 Traceability to IST/UTC(NPLI)

o GNSS Common-View Method
O Through GNSS Receiver at both labs

0  Accuracy: better than 10 ns

NavIC PTF has
direct links
with
UTC(NPLI).

o GNSS All-In-View Method
O  Through GNSS Receiver at both labs

O  Accuracy: better than 5 ns o 1

o Two-Way  Satellite  Time and: |
Frequency Transfer Method I o N !

O Through Ku-Band TWSTFT terminals at: — = I
. ecfwer t 1 I

both labs . !

l |

0 Using 2.5 MHz bandwidth l l

| |

O Accuracy: better than 3 ns L )
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37»47% Comparison of Co-located Timescales
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Through Direct Comparison

Through GNSS AV

Through TWSTFT
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/1 Comparison of

Bl NavIC System Time & UTC(NPLI

ITSB - NPL using GNSS AY ITSB - NPL using THSTFT
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Through GNSS AV Through TWSTFT
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Jitter in TWSTFT Measurements

Jitter in ns
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At NavIC Timing facility

At National Physical Laboratory
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/1 Traceability of NavIC System Time to IST
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Using Two Way Satellite Time Using GNSS All-In-View
& Frequency Time Transfer Time Transfer
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Improvements achieved with TWSTFT

o Improves the accuracy of the traceability to UTC(NPLI)
0 Makes the system independent of any other constellation

0 Enables  precise steering of the NavIC timescales to

during June 2021
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Performance Certification of NavIC
il e System Time by NPL

CSIR-National Physical Laboratory Qﬁ.W.E}]’I’é.S{H. !@H mﬁfﬁ Q?fTUTSHEIT
Time and Frequency Metrology CSIR - NATIONAL PHYSICAL LABORATORY
Time and Frequency Traceability to ISRO (mﬁﬁ LU m A
By Two-way Satellite TilFlt' and Frequency (Council of Scientific & Industrial Research)
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Using Two Way Satellite Time Using GNSS All-In-View
& Frequency Time Transfer Time Transfer
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Summary

U Traceability of NavIC System Time to Indian Standard Time (IST) i.e.
UTC(NPLI) has been established using both GNSS AV and TWSTFT.

O TWSTEFT operations are being carried out regularly

O Results have been validated and both the techniques are

operationalized.

(] Real time measurements are being used to steer the NaviC

timescales to UTC(NPLI).

 Precise offsets (NavIC TS - IST) are being broadcast through the

Navigation message to the users.
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