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“Homeland Security Says PNT a “National Critical Function”
By Dee Ann Divis, May 6, 2019, “Inside GNSS”

NIST Technical Note 2187

A Resilient Architecture for the
Realization and Distribution of
Coordinated Universal Time to Critical
Infrastructure Systems in

the United States

Methadologies and Recommendations from the Navional Instinute of
Standards and Technolegy (NIST)

o 2020%F : KIRFED ST RICOVTAKIRBESHES

Executive Order 13905 . . .

A Presidential Document “Strengthening National Resilience
Through Responsible Use of Positioning, Navigation, and
;lnglra% 2S(;er\arlces" by the Executive Office of the President on
eb. :

https://www.federalregister.gov/executive-order/13905

This pablication  svailable free of charge froo
hitipe: “dorory/ L0602 NIST TN 2187
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NIST Recommends Steps to Boost Resilience of U.S. NH T

Timekeeping
https://nvipubs.nist.gov/nistpubs/TechnicalNotes/NIST.TN.2187.pdf
Nov. 2021

NIST Technical Note 2187
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ZNPL, Resilient time for the future

National PNT resilience

A system of systems approach

No single solution can provide a
fully resilient assured capability

+ Space assets — LEO/MEO

+ Terrestrial broadcasts

+ Network deliveries

« Local holdover clocks

+ Quantum sensors

+ Monitoring and alerting systems

NPLE

Time underpins several key PNT
# e  solutions (eg. GNSS)

NTC as the source for UK time,
feeding other PNT solutions

PNT resilience recognised as
globally significant

NICTHRE I LU

RKNPLT(EINational Timing
Centre(NTC)%&3I5 LIFUTC(NPL)D
AciEZRia.
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Robust financing
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Direct delivery model - time-as-a-service Hﬁzulﬁjgﬂ EEt >g —_— (Ti me node) EE&":Z

u A fully managed time service with SLA that guarantees 30ps accuracy

from UTC E
m Delivered over separate VLAN at IX port or dedicated port Swedish distributed time SerVice
b e = 6 time nodes placed in secure bunkers throughout
Cl:) Lttt —o—( Sweden (Stratum-1 time servers)  Luled
K ™ 000 s = Time traceable to UTC "
m Free and commercial service with SLA
IETHOD GL ACENTER GROSS CONNECT

= Operated by Netnod, monitored by RISE
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NTP (Network Time Protocol)
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PTP(Precision Time Protocol) ‘@IE
> IEEE 1588-2002 (PTP v1) O—AJLREHAI - Hlfflry hD—0OTHI YA OORRDREEZ S —5"Y b
> IEEE 1588-2008 (PTP v2)
077140 EVWDSERZERD AN, AENGER/ (S A—FZREILTEZ DL (CUTERIRKDIF,
Boundary Clock (BC) /Transparent Clock (TC) MDEATHRwW hDJ—UHERNHEOMEFERNEFM=MN
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