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EPIC Project Objectives
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 The objective of the EPIC project was to design, develop and implement an
enclosed solution for the new ePRTC (enhanced Primary Reference Time
Clock) standard, implementing additional features to enhance the robustness
and quality of the solution, considering the most advanced techniques
available in the timing community.

 The ITU-T ePRTC standard defines a synchronization source, which provides
the necessary precision, robustness and reliability required by todays and
next-generation telecom, banking, data centres and energy distribution
networks. The ePRTC system generates its own independent time scale that is
aligned to UTC and reduces its dependency on GNSS by means of an atomic
clock. With ePRTC, a maximum time error of 30 ns w.r.t. to UTC in nominal
working mode and a maximum time error of 100 ns w.r.t. to UTC after 14
days of holdover (without GNSS input) is guaranteed.
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 EPIC is composed by the
following HW elements:

 External Passive Hydrogen 
Maser

 Clock Adapter

 Frequency micro-stepper

 GNSS receiver and antenna

 GPSDO

 Processing unit

 1PPS/10MHz switches

 1PPS/10MHz distributor
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EPIC SW Architecture
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 The EPIC processing chain is
composed by 3 main elements:

 Access to UTC via
UTCO+CGGTTS combination.

 Computation of clock model
and steering from the
UTCO+CGGTTS data.

 Alarms monitoring the
continuity and accuracy of the
data.
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GNSS Signal Calibrated 
Receiver Delay 

[ns]

Relative Diff. 
[ns]

EPICA TOTAL 
delay [ns]

Uncertainty* 
[ns]

'L1P' 15.45 2.06 17.52

1.5
'L2P' 14.94 0 14.94

'E1C' 17.67 2.18 19.85

'E5Q' 17.05 0.18 17.23

GNSS Signal EPICA TOTAL 
delay [ns]

Relative Diff. 
[ns]

EPICB TOTAL 
delay [ns]

Uncertainty* 
[ns]

'L1P' 17.52 -1.61 15.91

1.5
'L2P' 14.94 1.06 16.00
'E1C' 19.85 -1.56 18.29
'E5Q' 17.23 0.37 17.60

GNSS Signal EPICA TOTAL 
delay [ns]

Relative Diff. 
[ns]

EPICC TOTAL 
delay [ns]

Uncertainty* 
[ns]

'L1P' 17.52 -1.00 16.52

1.5
'L2P' 14.94 1.69 16.63

'E1C' 19.85 -0.72 19.13

'E5Q' 17.23 0.42 17.65

*The 1.5ns uncertainty is the typical uncertainty assumed by the
BIPM when performing this type of calibration.

EPICClk-UTC(PTB)
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New UTCO RINEX
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 The proposed UTCO RINEX format 
provides detailed information related to 
UTCO and leap seconds, which allows 
easily analysing, process and detecting 
any anomaly that affects any system 
using GNSS as a timing reference.

 The "u" extension is not taken in the 
existing RINEX convention, we could use 
it for our new RINEX UTCO files. For 
example, for the following file sample, 
the file name will be EPIC0110.22u
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EPIC Timing Integrity – Data Anomalies
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 NAGU 2020021 - 14th of December 2020 - Degradation of service on all Galileo satellites
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EPIC Timing Integrity– Data Anomalies
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 Induced ionospheric errors
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EPIC Timing Integrity – Data Continuity
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 The first alarm from 2020-10-16 00:00:00 to 2020-10-16 05:00:00 
 The second alarm from 2020-11-22 to 2020-11-25



GMV 2022

EPIC Micro-stepper
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 Zero steering
 10 days recording
 Slop of 0.96ps/day 

PHM ADEV Micro-stepper ADEV 
with 0 steering
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EPIC Micro-stepper
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 10ps/day steering
 10 days recording
 slope of 9.82ps/day

 100ps/day steering
 10 days recording
 Slope of 101.47ps/day
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EPIC UTC Time Scale
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 Comparison of the UTC(EPIC)-UTC(GPS) vs Circular-t UTC-UTC(USNO)_GPS data from 
18/03/2022 to 31/03/2022 (14 days).
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 Holdover from the 1st of April 2022 at 12pm to the 27th of April 2022 at 12pm (27 
days).
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Project Outcome - WANtime station - HW
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The product generated during the EPIC project is now being offered by GMV, under the 
name of WANtime station. WANtime is now a registered trademark at European and UK 
level (https://trademarks.ipo.gov.uk/ipo-tmcase/page/Results/1/UK00918074643).

https://trademarks.ipo.gov.uk/ipo-tmcase/page/Results/1/UK00918074643
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Project Outcome - WANtime station - GUI
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Project Outcome - WANtime station - Configuration
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The EPIC project has designed, developed and implemented an enclosed solution for the
new ITU ePRTC (enhanced Primary Reference Time Clock) standard.

The product generated during the EPIC project is now being offered by GMV, under the
name of WANtime station. WANtime is now a registered trademark at European and
UK level (https://trademarks.ipo.gov.uk/ipo-tmcase/page/Results/1/UK00918074643).

The WANtime station generates its own independent time scale that is aligned to UTC
and reduces its dependency on GNSS by means of an atomic clock. A maximum time error
of ±5ns w.r.t. to UTC in nominal working mode (i.e., when using GNSS signals in nominal
conditions) and a maximum time error of ±15ns w.r.t. to UTC after 14 days of holdover
(i.e., after a total loss of GNSS signals) is guaranteed.

The WANtime station provides a synchronization source, which provides the necessary
precision, robustness and reliability required by todays and next-generation telecom,
banking, data centres and energy distribution networks.

https://trademarks.ipo.gov.uk/ipo-tmcase/page/Results/1/UK00918074643
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