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Time and Frequency VLBI 5
WIRCOM

(Time Scale System v. 2.0)
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Modern services which require precise time

signals:
1. Cooperation with VLBI networks - Time and Frequency
transfer over optical networks - Projects Clock Network
Services.

2. Time Keeping Service — The National Service of Time
and Reference Frequencies .

3. GNSS technical support projects (Galileo et al.) -
EGNOS and Galileo Timing Service.
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Time and Frequency transfer over optical networks .WIRCOM

In European (Project CLONETS)
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Projects Clock Network Services @ WIRCOM

- INRIM’s Ti F
Project OPTIME s Time and Frequency program

Central Office of Measures (GUM) -
Astrogeodynamic Observatory (AOS) -Torun

Centre for As%on?cmy Faculty of Plhysics, https://www.bipm.org/cc/CCTF/Allowed/2
Astronomy and Informatics at Nicolaus Copernicus )
University 0/CCTF_15-05_INRIM_report.pdf.

Webpage of the OPTIME project, available at
http://www.optime.org.pl/node/47
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The Service of Time and Reference Frequencies @m‘

of Ukraine

Time and Frequency Synchronization System and Time
Keeping Service in UKraine
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Time and Frequency
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The Service of Time and .
@ WIRCOM

Reference Frequencies of Ukraine

UTC (UA)
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NTP/PTP
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Audit
user
Time and Frequency — |RIG A/B

synchronization
System RT-32

Example: Project DEMETRA (DEMonstrator of EGNSS services based on Time
Reference Architecture)
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Time Scale System RT32 & Timing Service @m—

GNSS (EGALITE)

EGNOS and Galileo Timing Service
Extension and Consolidation

Main Functions

+ Storage of CGGTTS Files

+  Accept demands for traceability from users

+ Storage of RINEX
Repository management

* Identification of the adequate RINEX and CGGTTS
files

* Traceability computation with CV Time Transfer
Technique

~ * Generation of Traceability Report

S ' Login &User Management

A, Security Management Time and Frequency
. mgsment of traceability reports download

* PPP computation of the User antenna position in sync hronization
order to enhance she £GGHS file generated

~ System RT-32

~

<.  CGGTTS

\ .
~, Files

Traceability Report

Nav&Obs RINEX
CGGTTSFiles

Main Functions National | Main Functions

*  Record Nav&Obs RINEX files Tlmlng * Generate CGGTTS file
*  Upload Nav&Obs RINEX files *  Automatic upload of

* Download Traceability Report Laboratories CGGTTS files
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Time Scale v 2.0 RT-32 (2022) (+Mazer)| @yrcom
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Frequency and time stability
requirements in VLBI

G WIRCOM

1E-11
Cesium Clock Primary Frequency Standard 5071A HP.
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Results of Research Long-Haul Time Dessimination @m_

System based on WDM and Boundary Clocks

Scheme for measuring the time synchronization error on the main
optical line DWDM Kharkiv - Kyiv - Kharkiv.
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DWDM fiber line

DWDM Eurotranstelecom company
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Equipment G WIRCOM

Appearance of a set of equipment for measuring the timing error in the
main optical line DWDM Kiev - Kharkov - Kiev.
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Time Provider 4100 -
GRANDMASTER PTP

Ethernet switch

Time Provider 4100 -
CLIENT PTP
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Monitoring Time Error TimeProvider 4100 @ WIRCOM

Performance Monitoring Windows (PTP, PPS, GNSS) Web Interface
client PTP TimeProvider 4100.
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Accuracy of time synchronization on

G WIRCOM

Time synchronization error using the RTR IEEE 1588 protocol on the
main optical lines DWDM Kyiv - Kharkiv - Kyiv

optical main DWDM

Client PTP / Profile
PTP

TimeProvider 4100 / Profile PTP G.8275.2

Grandmaster PTP/
Profile PTP

TimeProvider 4100 / Profile PTP G.8275.2

Release Client PTP,
Grandmaster PTP

TimeProvider 4100 , Software Version: 1.0.5

Mode PTP

Profile PTP unicast ITU-T G.8275.2, one-step,
Sync- 64/s, Delay-reg — 64/s, Announce — 4/s.

Measurement of time | GNSS - Output Input PTP - Input PTP — GNSS- Client
error between.... PTP GNSS GNSS PTP (Client
(Grandmaster (Client PTP, (Client PTP, PTP)
PTP) load <20%) |load =20...40%)
Constant Time Error 014 240 30,0 15
(cTE), ns
RMS (o), ns 9,9 131,9 165,6 51,9
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High Performance Boundary Clock Mode @ ¥ircoM

‘3\ Testing Microchip:
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«White Rabbit» vs HP Boundary Clock Mode

High Performance Boundary Clock Mode: Time Error: <5 ns (RMS)

@ 1993 Time Error Aok 0 Vpps Time Error Abschie
. .
he

m’*ﬂh, gu"t J;- hw I M'u,wsﬁh, .h,' M\Mf (Il With hp-bc

QO l
Tt |

i

6 hops E2E Performance
Min,:n:;‘}sE',Efpr.eST,’gi':,’jsns Min/Max TE/CTE : -4/+4.5/0 5ns
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