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Iteration 1: failed antenna



Iteration 2: Five months later ...

Dicom GTR50



NMIA receiver setup (SYDN)

Optical 
Tx

Optical 
Rx

Weatherproof enclosureAshtech choke-ring antenna Laboratory

LMR400 antenna cable
~40m, in conduit

Corning SMF28 optical fibre
~520m, in trench and tunnels

Spare cores available (eg delay measurement)

2xTopcon Euro-160
L1/L2 GPS receiver,
Septentrio PolarX2e

Monument pillar
10m depth

GPS Rx 2

GPS Rx 3

GPS Rx 1



Receiver reconfiguration

Javad Euro GGD (SYDN)

Test on backup 
receiver

1 PPS

The output 1 pps is normally tied to the reference 
time scale (GPS) 

but

The calibration protocol required that it be untied.

Javad Euro GGD (NMI4)



Operational changes

1 PPS

10 MHz

Javad Euro GGD

Internal delay as defined by the 
calibration protocol depends on the 
phase difference between the 1 
PPS and 10 MHz

Need to be mindful of 
changes to the 10 MHz 
distribution

Monitor output 1 pps wrt
input 1 pps to detect 
changes 



Delays and signal distribution
Ashtech antenna

S/N CR519994908

4 way splitter
J1 J2 J3 J4

“J1” cable delay = 15.06 ns “J3” cable delay = 15.46 ns

“J2” cable delay = 5.72 ns

optical fibre link
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UTC(AUS)

1 pps 10 MHz

δ

Measurement of cable delays



Local delay measurements

only need to measure 
the delay of the 
reference 1 pps input

travelling receiver

Insertion delay measurement 
to measure the delay 
between the input 1 pps and 
output 1 pps.

REF 1 PPS

TIC

Rx

REF 1 PPS

TIC

REF 10 MHz



Optical fibre link delay measurement

Ashtech antenna

S/N CR519994908

4 way splitter
J1 J2 J3 J4

optical fibre link

Ashtech antenna

S/N CR620024322

cable “X”

Javad HEGD

S/N 8R633IOLON4

On NMI GPSSW On SYDN

cable “X”

Step in CCTF REF-SV

days

days

δ = 2475.1 ± 0.1 ns
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Check on fit



Documentation

signal distribution event log
receiver information
antenna information 

delays 



JANDECNOV

Shipping problems

OCT

Lesson: dealing with these kinds of problems can be the hardest part



BIPM report



Checking the receiver delays

BIPM assigns uB= 5 ns  to all GPS links calibrated via 
a receiver comparison (G.Petit)

Primary receiver (Topcon Euro-80)   no ext.10 MHz, 1 pps sync

L1 C/A delay (ns) Reference 

46.5 Transfer from our TTR6

2002 37,5 ± 4 BIPM_H

2004 37,6 ± 4 BPON

2005 42,3 ± 3 OP-APMP
INT

CAB

REF

REF CAB

INT

Unknown P3 delay 
calibrated by alignment 
with the GPS MC link

Using the new P3 calibration get a 
delay of

33.4 ns

Correct by +4 ns for C/A – P1 delay

37.4 ns
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