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Coordinated Wniversal ihime (UTC)

« Paper time scale computedby the International
Bureau of Weights and Measures (BIPM, Paris)

0 No physical clock realizes UTC
d Not available inireal time

» UTC(lab): physical time scale computed by timing
laboratory and steered to UTC
SUTC(NI ST) ;" OUTIC(USNO), UTC(NHL)

0 UTC o UTC(lab) ~ few ns
ADocumented in BIPM Monthly Circular T




Time Traceabihlity 1

« An unbroken chain of measurements from the enc

user applicatiorback to the national reference time
scale

« Each link in the measurement chain characterized by
time delay and uncertainty

«» Ensuring adequate traceabillity is usually the
responsibility of the end'-user




Time Traceability- 2

o0 Comparison of events or data referenced to different
sources of time
AForensic analyses
A International time coordination

0 Legal requirements
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Time Traceability- 3

» Log files and documentation

n Cconcerns:

d Uncalibrated and unmonitored client hardware operation
and path delay

ALink between output of GPS receiver and UTC

d Calibrating and documenting latency in link from time
reference to application

0 Traceability if application is in the cloud

0 Log files document only errors and failures or totally
absent
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BaseélineRequiiements

« Full traceability documented and validated
0 Consistent with: requirements of application

« Log files and indicators reviewed forproper
operation

« Correct handling of leap seconds

d Extra second inserted at correct time
Afollowing 23:59:59 UTC (not local time)

ONo Google oOsmearo
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Traceability \WMetrics

«» Traceability requires time accuracy

oStrabildty measures: (AVAR, T
ANot sensitive to offsets in time or frequency

« Traceability parameters not always stationary
0 Statistical (RMS) models may be misleading

«» MTIE may give better insight
0 Necessary but not sufficient
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Tradesspace

« Independent of navigation satellites

«» Monitoring and validating strategy
0 Network requirements
0 External assessment

« Availability/Redundancy
+ Holdover performance
0 Network requirements

« Time delay im establishing traceability
o0 Important for GPS-based systems

« Recurring and non-recurring costs
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NIST Time Service 1

Multiple, independent sites; redundant hardware at

every site
0 4 sites, 19 systems

Reference clock ensemble at every site

( Alnuost (_‘(41111}_‘»'164’;-:1\' Independent of any XEERal ettt

Internal monitoring every 10 seconds
External validation of traceability every 35 minutes
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