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White Rabbit Network India Builds One
Nation One Time

18 July 2026 - 4 minread -

® Every fact web-verified against primary sources

WHY IN NEWS

Around July 16-17, 2026, India inaugurated its first White Rabbit technology-based Indian

Standard Time (IST) dissemination demonstration network at the Regional Reference
Standards Laboratory (RRSL), Jakkur, Bengaluru. Inaugurated by Union Minister Pralhad Joshi,
the network delivers sub-nanosecond time synchronisation over fibre-optic cable, independent of foreign

satellite navigation systems.

Precise, sovereign time is quietly one of the most strategic pieces of national infrastructure. Stock exchanges,
5G networks, power grids and defence systems all depend on clocks that agree with each other to within
billionths of a second. Until now, much of that synchronisation in India has relied on the Global
Positioning System (GPS), a foreign-controlled satellite constellation. The White Rabbit network is India’s

move toward “One Nation, One Time.”

WHAT IS WHITE RABBIT

White Rabbit is an open-source technology, originally developed at CERN for particle-accelerator
experiments, that extends the Precision Time Protocol (PTP) to achieve extraordinary accuracy over

ordinary Ethernet and fibre-optic networks.

The Accuracy Leap

The network delivers time synchronisation to better than one nanosecond (less than a billionth of a
second) between distant clocks. This is orders of magnitude tighter than what GPS-based synchronisation
typically provides, and crucially, it travels through the ground via cable rather than depending on a satellite

signal that can be jammed, spoofed or switched off.
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FEATURE DETAIL

Technology White Rabbit, based on Precision Time Protocol (IEEE 1588)
Accuracy Sub-nanosecond (less than 1 nanosecond)

Medium Fibre-optic cable and Ethernet

Location RRSL, Jakkur, Bengaluru

Lead body Legal Metrology Division, Ministry of Consumer Affairs
Time custodian National Physical Laboratory (NPL)

IST offset UTC+5:30

How It Works

The system uses the Precision Time Protocol (IEEE 1588) and adds phase-locking, which continuously
measures and corrects the tiny drift that every clock experiences. By accounting for the exact time a signal

takes to travel down a length of fibre, White Rabbit can align a distant clock to the master clock with sub-

nanosecond precision.

WHO IS BUILDING IT

The project is led by the Legal Metrology Division of the Ministry of Consumer Affairs, Food and

Public Distribution, which is responsible for standards of measurement in India, including time.

The Partners

The demonstration network brings together an unusual coalition of national institutions:
e The National Physical Laboratory (NPL), New Delhi, which maintains India’s official IST at
UTC+5:30 using atomic clocks.
e The Indian Space Research Organisation (ISRO), contributing space and timing expertise.
e Bharat Sanchar Nigam Limited (BSNL), providing the fibre-optic backbone.

® The Securities and Exchange Board of India (SEBI), whose interest is in accurate

timestamping of financial trades.
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WHY IT MATTERS

Strategic Autonomy

The core rationale is strategic autonomy in critical time infrastructure. A nation whose grids,
exchanges and military systems rely on a foreign satellite for their sense of time is exposed to a single point of

failure. A terrestrial, indigenously controlled time network removes that dependency.

The Applications

Accurate, traceable time underpins a widening range of high-value systems:

e 5G and future 6G networks, which need tight synchronisation to coordinate base stations.

e Stock-exchange timestamping, where regulators require trades logged to microsecond or better

precision to detect manipulation.
e Defence systems, radar and secure communications.
e Power grids, where synchrophasors monitor stability across the network.

¢ Quantum technology research, which depends on exquisitely precise timing.

Metrology as National Security

The network reframes metrology, the science of measurement, as a matter of national security rather than a
technical afterthought. Owning the definition and dissemination of time is now recognised as a sovereign

capability, in the same category as controlling one’s own maps or currency.

UPSC RELEVANCE

GS Paper 3: Science and technology developments and their applications; indigenisation of technology;

awareness in the fields of IT, space and computers; strategic infrastructure.
Prelims pointers:

e The National Physical Laboratory (NPL) maintains IST at UTC+5:30 using atomic clocks.

© White Rabbit is based on the Precision Time Protocol (IEEE 1588) and achieves sub-

nanosecond accuracy.
e The initiative is led by the Legal Metrology Division, Ministry of Consumer Affairs.
e Partners include NPL, ISRO, BSNL and SEBI; the demonstration site is RRSL, Jakkur,

Bengaluru.

Mains question: Sovereign control over precise time is emerging as a pillar of national security and strategic

autonomy. Discuss with reference to India’s White Rabbit IST dissemination network.
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FACTS CORNER, KNOWLEDGEPEDIA

FACTS CORNER

IST is UTC+5:30, based on the longitude of 82.5 degrees East passing near Mirzapur, Uttar Pradesh.

The National Physical Laboratory (NPL) is a constituent laboratory of the Council of Scientific and
Industrial Research (CSIR).

White Rabbit technology originated at CERN, the European Organization for Nuclear Research.
Legal Metrology in India is governed by the Legal Metrology Act, 2009.

RRSLs (Regional Reference Standards Laboratories) function under the Legal Metrology Division to
maintain and disseminate national measurement standards.

Sources: PIB / Ministry of Consumer Affairs, National Physical Laboratory (CSIR-NPL), CERN White
Rabbit project

Source: White Rabbit Network India Builds One Nation One Time — Ujiyari.com | Free UPSC & State PCS Current
Affairs
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