
Ensure Traceability to the National Time Standard 
with the BlueSky® GNSS Firewall
Compare Your Time to the National Time Scale Using the BlueSky GNSS Firewall

Description
TMAS meets the requirements of any facility or organization 
that needs to maintain a high-accuracy time standard. It is an 
excellent solution if your organization requires high-accuracy 
timing and needs to certify that its time measurements 
are traceable to the national time standard. If you are 
using a BlueSky GNSS Firewall 2200, a TMAS Data Service 
subscription will allow you to compare your time to the US 
national time standard. This enables you to compare your 
time standard to UTC(NIST) 24 hours a day, 7 days a week.

Figure 2 illustrates the end-to-end operation of the TMAS 
service with the BlueSky GNSS Firewall 2200. The boxed area 
on the left side of the graphic represents UTC(NIST), which 
includes a time scale that is directly connected to a BlueSky 
GNSS Firewall 2200 unit physically located at NIST. The boxed 
area on the right side shows a BlueSky GNSS Firewall 2200 
connected to timing equipment from critical infrastructure. 
Measurements from the subscriber’s location are uploaded, 
where common-view calculations are performed relative 
to the US national time scale. As shown in the center of 
the diagram, the portal allows a subscriber to view the 
traceability of their time to the national standard.
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Summary
The Time Measurement and Analysis Service (TMAS), 
provided by the National Institute of Standards and 
Technology (NIST), monitors a remote time standard by 
continuously comparing it to UTC(NIST), the national time 
scale for the United States. TMAS reports new results 
every 10 minutes and uses signals from GPS satellites to 
simultaneously make common-view measurements at a 
subscriber’s location.

A commercial time measurement system, such as the 
BlueSky® GNSS Firewall 2200, can also be used to achieve 
similar results by subscribing to the TMAS Data Service 
to view the system’s timing performance relative to the 
national time scale. Time is measured with a combined 
uncertainty of 10–15 nanoseconds.

UTC(NIST) - Subscriber Clock 

Figure 1: Time Offset Between UTC(NIST) and a Subscriber

Common View Dashboard
The web-based portal provides a comprehensive and detailed 
plot that compares the performance of the subscriber’s 
timing equipment relative to UTC(NIST), as illustrated by the 
example shown in Figure 1. This comparison is presented in 
one-hour averages, providing a clear and concise view of the 
device’s performance and accuracy relative to the standard. 
Ten-minute averages are also available. As seen in Figure 3, 
the blue and gray sections of the dashboard provide detailed 
information about the units being compared, including data 
such as the latitude, longitude, and altitude of both the 
subscriber's location and the US national time scale location. 
The dashboard displays additional parameters that are 
crucial for thorough analysis, including the reference delay, 
reference source, mask angle, and receiver delay of both 
devices.

A key feature of the dashboard is its configurability: 
subscribers can customize the dashboard to show common-
view data over various time frames, ranging from short periods 
to up to 200 days. The dashboard also provides a summary of 
the common-view data, including important metrics such as 
the mean time offset, range, and frequency offset.
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Figure 2: BlueSky Subscriber being compared to UTC (NIST)

Laboratory 1 National Time 
Standard ID Number 200 End Date 2025-06-01

Latitude
39 deg 59 min

44.685 s N
– – Reference Source National Time 

Standard 

Longitude
105 deg 15 min

42.988 s W
REF Delay 122 ns Mask Angle 15

Altitude 1646.71 m Receiver Delay 137.55 ns – –

Laboratory 2 BlueSky® UTC 
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ID Number 202 Baseline 109.980 km
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–
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105 deg 14 min

21.008 s W
REF Delay 85.096 ns Mask Angle 15

Altitude 1590.149 m Receiver Delay 121.83 ns – –

Hours in Common-View Mean Time Offset (ns) Range (ns) Frequency Offset

233 0.93 4.85 2.97 × 10-15

Figure 3: Dashboard

To learn more about TMAS, visit the TMAS Data Service page on the NIST website 
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https://www.nist.gov/programs-projects/tmas-data-service

