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Taktur og rauntimi (rr/Ph/ToD)
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Gondola runs 45 times per
hour

Train to London will leave at
12:35, 13:25,14:12...
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GNSS - Global Navigation Satellite Systems et | ol van
+ GPS, Galileo, BeiDou. GLONASS (IRNSS, QZSS) 7000 mph | oo
« 20,000 km in the sky
+ Traveling at 3.9 km Per Second
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Samtoktun um aldamotin
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Krofur um rauntimaklukku i 5G

T-BC
PRTC / T-GM L
”
G.8272

Class B PRTC ~ 40ns

G.8272.1
ePRTC ~30ns

G.811.1
ePRC ~30ns

’ T-BC
[ Random Network

G.8273.2
Class C T-BC ~ 10ns
Class CT-TSC ~ 10ns

G.8262.1
eEEC - 7ns MTIE, 1ns TDev

TDD : Time-division duplexing (Tx/Rx)
FDD : Frequency Division Duplexing (Tx/Rx)

i R T-BC *“n"! / ((( )))
' ‘ [, Aok Asymemetiy” 2\ ‘ { Short Term Hold ™
il ~ Variations P = ~ —\_ Compensation - ‘ i { " oe : _.

% 1.7usNetwork EquipmentBudget
=+ 1.5usEndto End Budget

End Apphcauon

G.8273.2
Class CT-TSC ~ 10ns

G.8273.2 /| 802.1CM / eCPRI
|TEgg] = 15ns or 20ns
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5G ,Day 1”: GNSS a 6llum sendistodum

«  Einn eda fleiri GNSS geta nyst samtimis
«  Skilar ncegilegri nakveemni
«  Ekki had neinu stofnneti

« parfnast atio sjonlinu til GNSS og dreifileidir til allra senda
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Askoranir pegar einungis er stélad 6 GNSS
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Performance in urban canyons Jamming and spoofing on the rise
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Hlutverk GNSS (PNT)
Stadsetning

® Lelésogn Agriculture: 2.9% Rail: 1.8%
° M Non-priority: 7.6% \\ \

Share of 7-day economic loss, by sector

Finance: <1%
Aviation: <1%

Maritime: 19.6% ————— Emergency Services:

Total Loss: AR

£7.6bn

Road : 21.7%

Source: London Economics
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Helstu ahcettupcettir fyrir utfalli GNSS

 Veikleikar i mottakar A (Jamming/Spoofing/Meaconing)
Médttakari kaffeerdur/ folsun /afvegaleiding

« Umhverfispaettir
Solstormar, geimdrasl, speglanir, tidnitruflanir

« Mannlegir peettir
Vinna vid jardstédvar, rong kerfisvirkni, midleegar kerfisbilanir
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Hvad ef GNSS bregst ?

Hofum vid eitthvad sem getur gefid okkur réttan tima ?

Technology Accuracy
NTP timing servers (NPL) <1ms—30ms
NPL MSF 60 kHz radio signal 10ms

PTP

NPL-Time

eLoran

Locata

Omnisense S500
Iridium STL service

10ns (1*107~-5ms) — 100ns (0.0001ms) — but dependent on network
setup and clock used as a timing source

100ns (0.0001ms)

100ns (0.0001ms)

2.5ns (2.5x10°ms) — potentially much better

100us (0.1 ms) — possibly up to 10ns (1*10”~-5ms) in the future
Compatible with IEEE-1588 standards: 10ns-100ns

Timandkveemni stadgdongukerfa
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Precision time Protocol (PTP)

Nakveemni upp a 10-100ns

Parfnast burdarnets

LJTimestamping” i bunadi, ekki i hugbunadi eins og NTP

Mikilveegt ad timauppsprettan komi ekki eingdngu fra GNSS, heldur parf
gott ,holdover” ad vera til stadar

» G.8275.1 - Fullur timastudningur fra burdarneti

Parf helst Cesium taktgjafa sem uppsprettu med GNSS
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NR-TDD taktur sem byggir a PTP

I C G.8271.1 Network Reference Points A/B
PTP Full Timing Support %
GNSS
NR-TD G.8275.1 G.8275.1 l
— leerrsssnsansnnnansnnnnnannannnnnnnnnnn. > Mrsssrsnansnansanananannnannnannnnanannn S _
Base station T-GM
RBS internal
TE budget
Link cTE / NW transients
(upto +2586 ns)

dTE of T-BCs CTE of T-BCs
(upto +260 ns) (upto 2550 ns)
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Munurinn a takt og rauntima

Mun audveldara var ad flytja takt yfir burdarnet

Einnig mun audveldara ad viohalda takti (holdover)

Flutningur a rauntimaklukku kallar a sérheeft burdarnet og hénnun
Heildar timakréfur eru oronar mun prengri

m 1 hours 2 hours 4 hours 5 hours 8 hours 14 hours 1 month

Quartz HQ+ 4 hours 8 hours 14.5 hours 16.5 1.5 days 2 days 0.5 years

hours
10 hours 17 hours 1.5 days 22days 4.4 days 6.6 days >1.5 years
w 1 day 1.8 days 3.5 days 4 days  days 12 days > 5 years
3.1 days 4.6 days 12.7 days 17.3 days 1.9 month 3.8 oo
) : ) i : months
(SRR N 25 .2 days 43 .2 days 4.2 months ri;nths 1.6 years 3.2 years =
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ePRC/G811.1
SynCE (eSyncE)

PTP(G.8275.1)

Seydisfjordur

Muli
XA @100Ghb

Keflavik

Hvolsvallur

GNSS FlexGrid @50/75/100.../200+GHz
CDC (Colorless, Directionless and Contentionless)
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OTC til 05 Iﬁgmarka 6samhverfu (Optical Timing Channel)

*  Halda sem mest somu leidum(path), lagmarka skipti yfir d lengri leidir

«  Vinna a leegsta lagi- 6had PDV vegna IP/Ethernets

*  Nyta einn prad til ad utiloka samhverfu tengt vegalengd ljosprdda (Tx/Rx)
*  Minnka ,dispersion” dhrif med vixlun tidna
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GM
ePRTC

GM
ePRTC

DWDM

G

@ —"

DWDM

-

IP-VP LS Network
-BMCA selection-

IP-NP LS Network
-BMCA selection-

BMCA(Best Master Clock Algorithm)

IP-MP LS Network

IP-MP LS Network -BMCA selection-

-BMCA selection-



Takk fyrir
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