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Specification

500 bps256 bps(High rate)Superimposed data rate
1 Hz1 HzMeasurement rate
2.2 MHz(-3dB)1.5 * Chip rate(-6dB)BW

> 45dB・Hz> 44dB・HzC/N0

70 MHz±500 kHz70 MHz±18 MHzIF frequency
2.0475 Mcps0.5/1/2.5/5/10/20 McpsChip rate

8Max 3No. of Rx channels
21No. of Tx channels

NICT modemSATRE modem
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Time division measurement
* xx:10-xx:40 SATRE
* xx:40-xx:10 NICT
* via JCSAT-1B
* 2006/8/29 – 2006/8/31
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Fig.1 
Time difference of
UTC(NICT)-HM

Fig.2
Frequency stabilities of
UTC(NICT)-HM

Results

2.0 ns

10-9

10-10

10-11

10-12

10-13

10-14

1 s

1000 s

10 hours



Fig.3 
Double differences: 
DMTD - TWSTFT

Fig.4
Time stabilities of
double difference

There was no clear difference between data by SATRE and NICT modems.
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Simultaneous transmission 
of NICT and SATRE signals 
from PTB
*2006/11/13-2006/11/17
*via PAS-4
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Long baseline measurement 1
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There was no clear difference between data by SATRE and NICT modems.
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Long baseline measurement 2
with NICT and SATRE modems
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Diurnal variations were observed in data measured by both NICT and SATRE modems.

Results

Studies of diurnal variation
*D. Piester et al., PTTI 2007    * M. Fujieda et al., PTTI 2006
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Long term comparison with GPS AV
NICT-PTB: 2006/6 – 2007/6

KRISS-PTB: 2006/6 – 2007/6

-20

-10

0

10

20

30

40

50

53900 53950 54000 54050 54100 54150 54200 54250

frm 2006/6 to 2007/6:
Data acquisition rate 86 %

TWSTFT
P3AV
Circular T

Ti
m

e 
di

ffe
re

nc
e 

[n
s]

MJD

-10

-8

-6

-4

-2

0

2

4

53900 53950 54000 54050 54100 54150 54200 54250

GPS-TWSTFT

D
ou

bl
e 

di
ffe

re
nc

e 
[n

s]
MJD

Rx level unstable @ PTB

1.35 ± 1.02 ns

GPS receiver 
offset@PTB

10-16

10-15

10-14

10-13

103 104 105 106 107

2006/6 - 2007/6 TWSTFT
P3AV
Circular T

M
od

ifi
ed

 A
lla

n 
de

vi
at

io
n

Averaging time [s]

-10

0

10

20

30

40

50

60

70

53900 53950 54000 54050 54100 54150 54200 54250

frm 2006/6 to 2007/6:
Data acquisition rate 81 %

TWSTFT
P3AV
Circular T

Ti
m

e 
di

ffe
re

nc
e 

[n
s]

MJD

-6

-4

-2

0

2

4

6

8

53900 53950 54000 54050 54100 54150 54200 54250

GPS-TWSTFT

D
ou

bl
e 

di
ffe

re
nc

e 
[n

s]

MJD

Rx level unstable @ PTB
GPS receiver 
offset@PTB

2.23 ± 0.85 ns

10-16

10-15

10-14

10-13

103 104 105 106 107

2006/6 - 2007/6

TWSTFT
P3AV
Circular T

M
od

ifi
ed

 A
lla

n 
de

vi
at

io
n

Averaging time [s]

10 ns

10 ns

50 days

2 ns

50 days

50 days

2 ns

50 days

10-15

10-14

10-13

10-16

10-15

10-14

10-13

10-16

1 hour

1 hour

1 day

1 day



Conclusion
• Performances of NICT and SATRE modems were evaluated 
in comparison to DMTD at zero baseline. 

• In long baseline, measurement results by NICT and SATRE 
modems were compared. 

• These results proved that their performances were equivalent 
and there was no clear difference for mid-term (several days).  

• Regarding long-term performance of NICT modem, 
consistency with GPS AV seems to be enough. 
Long-term comparison of NICT and SATRE modems is 
planed in long baseline. 



Thank you for your attention!


