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NTP (Network Time Protocol)
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Multlcast
Profile | PoHE | blofileg APP"Cé\tIO Domainz | SYnct>5—/\ Transpor
= o Unlcast

Default

Default  IEEE 2008 2008 ERE Undefine 1pps Multicast L2/L3
Telecom ITU-T  G.8265.1 2010 T LA Non 4(4-23) 16pps-128pps  Unicast L3
Telecom ITU-T  G.8275.1 2014- T LA a\l/:vLélrl‘e 24(24-43) 16pps Multicast L2
Telecom ITU-T  G.8275.2 2016- T LA Partial 44-63 1pps-128pps Unicast L3
Power IIIEEE/ Power 2012- & PI\;?Q;I 0(0-127) 1pps Multicast L2
Ind:lstri IEEE 8(;2P'|%§ > 2011- R al\\l/\(/):r/e 0 1pps Multicast L2
Video SMPTE ST 2059-2  2015- B a'\\'/;’:r/e 1%;%’ 8pps I\:Ju:{:it L3

v IETF “Enterprise Profile for PTP” &UT RFC 9760 h' 202558 (CR7E
v OCA-TAPTI& DC PTP Profile] ZREI(CR}T;EENH
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GNSS: Global Navigation Satellite System
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- Earth orientation data’,

https://www.iers.org/IERS/EN/DataProducts/EarthOrientationData/eop.html
IERS : International Earth Rotation and Reference Systems Service
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Transparent Clock(TC)
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Multicast Hybrid
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AvE—S035 K ==
min | max | TS-295x

FIRAME

AnnounceiX Stk logAnnouncelnterval 8pps~ 1612 TEihm -3 4 (4;)2ps)
Syncix{S fEipE logSyncinterval 128pps~ 212 fEibR -7 1 (8;)3ps)
Delay_ReqzF&EiX (SRR logMinDelayReqInterval | 128pps~32%f ks | -7 > (8;)3ps)

(= 57
A?I%c%;r)\cex{ng’l’AJ D announceReceiptTimeout | 2~10[d] 2 | 10 3[e]
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ZNPL, Resilient time for the future NEY

Swedish distributed time service

National PNT resilience NELS

m 6 time nodes placed in secure bunkers throughout

Sweden (Stratum-1 time servers) * Luled
A system of systems approach m Time traceable to UTC » Sundsvall
No single solution can provide a Time underpins several key PNT m Free and commercial service with SLA
fully resilient assured capability solutions (eg. GNSS)
m Operated by Netnod, monitored by RISE

* Space assets — LEO/MEO NTC as the source for UK time, » 2 x Stockholm
« Terrestrial broadcasts feeding other PNT solutions and financed by PTS
« Network deliveries
+ Local holdover clocks PNT resilience recognised as » Gothenburg
* Quantum sensors globally significant
* Monitoring and alerting systems o

& Malmé

NB: All localions indicative for illustrative
purposes

Resilient Time for the Future  The future of time
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