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ITSF 2001 — London — Royal Kensington Garden Hotel, organised by Chronos Technology
ITSF 2004 — London — organised by the Institute of Engineering and Technology (IET)
ITSF 2005 — London — organised by the IET

ITSF 2006 — Prague — organised by the IET

ITSF 2007 — London — organised by the IET

ITSF 2008 — Munich — organised by Avren Events
ITSF 2009 — Rome — organised by Avren Events
ITSF 2010 — Dublin — organised by Avren Events
ITSF 2011 — Edinburgh — organised by Avren Events
ITSF 2012 — Nice — organised by Avren Events

ITSF 2013 — Lisbon — organised by Avren Events A
ITSF 2014 — Budapest — organised by Avren Events s Nl
ITSF 2015 — Edinburgh — organised by Executive Industry Events .
ITSF 2016 — Prague — organised by Executive Industry Events
ITSF 2017 — Warsaw — organised by Executive Industry Events
ITSF 2018 — Bucharest — organised by Executive Industry Events International «Telecom « Sync » Forum
ITSF 2019 — Brighton — organised by Executive Industry Events
ITSF 2020 — Online — organised by Executive Industry Events
ITSF 2021 — Brighton — organised by Executive Industry Events
ITSF 2022 — Dusseldorf — organised by Executive Industry Events
ITSF 2023 — Antwerp — organised by Executive Industry Events
ITSF 2024 — Seville — organised by Executive Industry Events e
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10H27H Tutorial + Opening
10H28H~10H30H &*%

He2sE R (BHRE) +Poster Box  (29H. 30H)

Hf T—<
10A28H Challenges and Requirements for Time and Sync in
Defence 6{EMDHFHFE
Sync in the Infrastructure 13{E®M K
10A29H Practical Implementations of Timing & Synchronisation
and Network Performance Monitoring 20{E D F &
10A31H Strengthening Resilience and Integrity in Timing +
Alternate PNT 11BN
Source and Building Blocks of Timing Architecture
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IEHE™ (Accurate) | #8E (Precise) . ZE% (Stability) . o] (Availability) .
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GPS spoofing detected with AtomiChron eGNSS GEO service (GPS NMA authentication, not

Galileo OSNMA), so switching to alternate Iridium LEO STL signal
© GPS spoofing no longer detected, so switching back to GPS signal
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System Architecture
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Transition Performance: GNSS < Alternate Source
Reference Switching: GPS < GEO-L

Time Error (ns)

Time Error {ns)

20'

GPS

GEO-L

0 10 20 30 40 50
Reference Switching: GPS « STL
20 GPS STI i : :
N T-’I/I'—Li—— i
0 i ] :
10 | | |
—2ﬂ T ; ; T ;
0 10 20 30 40 50

¥ Iah® 0

Time (minutes)

WIAWI fHuDic

Source a(ns) |P=P {ns) Moan (ns)
GPS window 4.52 18.4 1.37
GEO-L window 4 57 181 1.36
Source a(ns} | P-P(ns) Llan (ns}
GPS window h.47 7.2 6,43
STL window 5.15 24.1 4,31
22025 V1AV Solutions Inc. 9
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Time Error (ns)

400 1

200

24-Hour Disciplined Performance (Rubidium Oscillator)

Source Std. Dev. (ns) RMS (ns} P-P (ns) Mean (ns) — GPS
GPS 2.05 2.22 11.9 0.84 - STL
STL 29.01 62.83 108.4 -55.73 — GEO-L
GEQ-L 15.85 16.63 56.6 5.04
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Time (hours)

15 20
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Time Stability (TDEV) — 24-Hour Disciplined Tests

s+ Source T=1s T=10s T=100s | 1=1ks T=Tks GPS
1 —_— ETL
GPS =012 ns =0.07 ns =0.18 ns =(.58 ns =14 ns GEO-L
STL =012 ns ={).08 ns =0.19 ns =0.53 ns =4 2 ns
GEO-L =012 ns ={).09 ns =024 ns =2 6 ns =99 ns
Llns
100ps
&lps —
2 o0 ' ' s ' - s
Dhservation Interval
YiIAVI VIAV1// Public £2025 VIAVI Solutions Inc. 11



B I TSF

24-Hour Holdover Performance (Accumulated Drift Magnitude)

400 1

Drift Magnitude (ns)

100 -

After Rate (ns'h) Total @24h (ns) — After GPS
GPS 11.8 261 = After STL
STL 17.3 a47 = Afer GEO-L
GEO-L 12.5 a8

300

g

10 15 20
Time (hours)
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Performance Aspect | STL(LEO) GEO-L
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HURUET I
B3 ] [R] 2R & ML B [ R
Indoor/Outdoor

Bz 2O Bk A
UTC(NIST) LD E &
<65 ns RMS

~63ns

GPS<STL 0=5.5ns
Std. Dev = 29 ns

= 17 ns/h drift (447 ns total)

BT I
i % [2] 2R
Outdoor

BEHN—T)7T
Network#® B
<100ns RMS
~17ns

GP

Std. Dev = 16 ns

= 13 ns/h drift (318 ns total
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