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vi-b) One linear fit treats all the data resulting from iv); the result of this
linear fit takes the form of an estimate of the quantity to be measured,
REFGPS, reported at the date corresponding to the midpoint of the
actual track, a slope, SRGPS, and a rms, DSG, given in the GPS data file.

vi-¢) One linear fit treats the modelled ionospheric corrections evaluated
in iii-2); the result of this linear fit takes the form of an estimate of the
modelled ionospheric delay, MDIO, reported at the date corresponding to
the midpoint of the actual track, and a slope, SMDI, given in the GPS
data file.

vi-d) One linear fit treats the modelled tropospheric corrections
evaluated in iii-3); the result of this linear fit takes the form of an
estimate of the modelled tropospheric delay, MDTR, reported at the date
corresponding to the midpoint of the actual track, and a slope, SMDT,
given in the GPS data file.

vi-€) One linear fit treats the measured ionospheric corrections obtained
from a Jonospheric Measurement System, if available, at the dates
corresponding to the results of ii); the result of this linear fit takes the
form of an estimate of the measured ionospheric delay, MSIO, reported at
the date corresponding to the midpoint of the actual track, a slope, SMS],
and a rms, ISG, given in the GPS data file.

* The constant part of the relativistic correction to the frequency, consisting of
the gravitational red shift and the second order Doppler effect, is applied before
launch to the satellite oscillators as a frequency offset.

Note:

The Group on GPS Time Transfer Standards gives a tolerance for data
which is not in the form of pseudo-ranges at intervals of 1 second if the
hardware of the GPS time receiver currently in operation does mnot
generate such data.

For existing receivers which takes short-term observations every 0,6
second, the data processing could copy closely the one given in this Annex,
with quadratic fits over durations of about 15 s followed by a linear fit.
For existing receivers which takes short-term observations every 6 seconds,
it seems reasonable to process directly 6-second data through a linear fit.

It is expected that new receivers will operate in accordance with the basic
1 second pseudo-range data.
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ANNEX Il

GGTTS GPS DATA FORMAT VERSION 01

The GGTTS GPS Data Format Version 01 comprises:

i) a file header with detailed information on the GPS equipment (line 1 to 16),

ii) a blank line (line 17),

iii) a line header with the acronyms of the reported quantities (line 18),

iv) a unit header with the units used for the reported quantities (line 19),

V) a series of data lines (line 20, 21, 22,...,, (n-1), n,... etc.), one line corresponding

to one GPS track. The GPS tracks are ordered in chronological order, the track
reported in line n occuring after the track reported in line (n-1).

Each line of the data file is limited to 128 columns and is terminated by a
carriage-return and a line feed.

Notes:

- A * stands for a space, ASCII value 20 (hexadecimal).
Text to be written in the data file is indicated by ' .

- The line order described in v) does not correspond to the line order
output by most receivers at present time.



1. File header
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Line 1: 'GGTTS*GPS*DATA*FORMAT*VERSION*=%*' N

Title to be written.
N =01.
34 columns (as long as N < 100).

Line 2: 'REV*DATE*=%*"' YYYY'-'MM'~'DD

Line 3: "RCVR#*=%"!
SOFTWARE NUMBER

Revision date of the header data, changed when 1
parameter given in the header is changed.

YYYY-MM-DD for year, month and day.

21 columns.

MAKER'* 'TYPE'#*'SERIAL NUMBER'*'YEAR'*'

Maker acronym, type, serial number, first year of
operation, and eventually software number of the GPS
time receiver.

As many columns as necessary.

Line 4: 'CH*=*' CHANNEL NUMBER

Number of the channel used to produce the data
included in the file,

CH = 01 for a one-channel receiver.

7 columns (as long as CH < 100).

Line 5: 'IMS#*=+' MAKER'*'TYPE'#*'SERTAL NUMBER'*'YEAR'*!

SOFTWARE NUMBER

Maker acronym, type, serial number, first year of
operation, and eventually software number of the
Ionospheric Measurement System.

IMS = 99999 if none.

Similar to line 3 if included in the time receiver.

As many columns as necessary.

Line 6: 'TAB*=%' LABORATORY

Acronym of the laboratory where observations are
performed.
As many columns as necessary.
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Line 7: "X*=*' X COORDINATE '#*m®
X coordinate of the GPS antenna, in m and given with
at least 2 decimals.
As many columns as necessary.

Line 8: 'Y*=x' Y COORDINATE '*m'
Y coordinate of the GPS antenna, in m and given with
at least 2 decimals.
As many columns as necessary.

Line 9: 'Z2*=%' Z COORDINATE '*m'
Z coordinate of the GPS antenna, in m and given with
at least 2 decimals.
As many columns as necessary.

Line 10: *FRAME*=*' FRAME
Designation of the reference frame of the GPS antenna
coordinates.
As many columns as necessary.

Line 11: 'COMMENTS*=%*' COMMENTS
Any comments about the coordinates, for example the
method of determination or the estimated uncertainty.
As many columns as necessary.

Line 12: 'INT*DLY*=*' INTERNAL DELAY '#*ns'
Internal delay entered in the GPS time receiver, in ns
and given with 1 decimal.
As many columns as necessary.

Line 13: 'CAB*DLY#*=*' CABLE DELAY '*ns'
Delay coming from the cable length from the GPS
antenna to the main unit, entered in the GPS time
receiver, in ns and given with 1 decimal.
As many columns as necessary.

Line 14: '"REF*DLY#*=%*' REFERENCE DELAY '#*ns'
Delay coming from the cable length from the reference
output to the main unit, entered in the GPS time
receiver, in ns and given with 1 decimal.
As many columns as necessary.
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Line 15: 'REF*=*' REFERENCE

Line 16: "CKSUM*=%*"

Line 17: blank line.

XX

Identifier of the time reference entered in the GPS time
receiver. For laboratories contributing to TAI it can be
the 7-digit code of a clock or the 5-digit code of a local
UTC, as attributed by the BIPM.
As many columns as necessary.

Header check-sum: hexadecimal representation of the
sum, modulo 256, of the ASCII values of the characters
which constitute the complete header, beginning with
the first letter G’ of "GGTTS’ in Line 1, including all
spaces indicated as * and corresponding to the ASCII
value 20 (hexadecimal), ending with the space after '=’
of Line 16 just preceding the actual check sum value,
and excluding all carriage returns or line feeds.

10 columns.
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2. Line header

2.1. No measured ionospheric delays available

Line 5 of the header indicates: TMS = 99999

No ionospheric measurements are available, the specific format of the line header is
as follows:

Line 18.1: 'PRN*CL**MJD**STTIME*TRKL*ELV*AZTH***REFSV**&%*
*SRSV***x%**REFGPS****SRGPS**DSG*ITOE*MDTR*SMDT*MDIO*SMDI*CK"
Line to be written.
The acronyms are explained in 4.
103 columns.

2.2. Measured ionospheric delays available

Line 5 of the header indicates, for instance:

IMS = ATR NIMS 003 1992
(Example with fictitious data of Section 6.)

Ionospheric measurements are available, the specific format of the line header is as
follows:

Line 18.2: "PRN*CL**MJD**STTIME*TRKL*ELV*AZTH***REFSV* %% %%
*SRSV*****REFGPS****SRGPS**DSG*IOE*MDTR*SMDT*MDIO*SMDT *
MSTO*SMSI*ISG*CK"'

Line to be written.

The acronyms are explained in 4.

117 columns.
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3. Unit header

3.1. No measured ionospheric delays available

Line 19.1: "* %k k% kkkkkkkkhhmmssk*skx 1dg*.1ldgrk** Inskkxk**
.1ps/s**k%*k 1nstkkk_ 1ps/s*.lns***x*x* Ins.1ps/s.1lns.lps/s*+!
Line to be written
103 columns.

3.2. Measured ionospheric delays available

Line 19.2: "* %k kkkkkkk*x*xhhmmss**s**_ 1dg*.1dg**x** Inskxkk

.lps/s**%%*k ]1nskk*%, lps/s*k.lns***%% 1ns.1lps/s.lns.1lps/s
.Ins.1ps/s.lns**!

Line to be written
117 columns.
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4. Data line
Line 20, column 1: space, ASCII value 20 (hexadecimal).

Line 20, columns 2-3: *12' PRN
Satellite vehicle PRN number.
No unit.

Line 20, column 4: space, ASCII value 20 (hexadecimal).

Line 20, columns 5-6: *12"' CL
Common-view hexadecimal class byte.
No unit.

Line 20, column 7: space, ASCII value 20 (hexadecimal).

Line 20, columns 8-12: '12345' MJD
Modified Julian Day.
No unit.

Line 20, column 13: space, ASCII value 20 (hexadecimal).

Line 20, columns 14-19: '121212' STTIME
Date of the start time of the track (see Annex I).
In hour, minute and second referenced to UTC.

Line 20, column 20: space, ASCII value 20 (hexadecimal).

Line 20, columns 21-24: '1234' TRKL
Track length, 780 for full tracks (see Annex I).
In s.

Line 20, column 25: space, ASCII value 20 (hexadecimal).

Line 20, columns 26-28: '123' ELV

Satellite elevation at the date corresponding to the
midpoint of the track.
In 0.1 degree.

Line 20, colurmn 29: space, ASCII value 20 (hexadecimal).

Line 20, columns 30-33: '1234' AZTH

Satellite azimuth at the date corresponding to the
midpoint of the track.
In 0.1 degree.

Line 20, column 34: space, ASCII value 20 (hexadecimal).



Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,

Line 20,
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columns 35-45: '+1234567890' REFSV
Time difference resulting from the treatment vi-a) of
Annex II. '
In 0.1 ns.

column 46: space, ASCII value 20 (hexadecimal).

columns 47-52: *+12345' SRSV
Slope resulting from the treatment vi-a) of Annex II.
In 0.1 ps/s.

column 53: space, ASCII value 20 (hexadecimal).

columns 54-64: '+1234567890' REFGPS
Time difference resulting from the treatment vi-b) of
Annex II.
In 0.1 ns.

column 65: space, ASCII value 20 (hexadecimal).

columns 66-71: '+12345' SRGPS
Slope resulting from the treatment vi-b) of Annex II.
In 0.1 ps/s.

column 72: space, ASCII value 20 (hexadecimal).

columns 73-76: '1234' DSG

[Data Sigma] Root mean square of the residuals to the
linear fit vi-b) of Annex IIL.
In 0.1 ns.

column 77: space, ASCII value 20 (hexadecimal).

columns 78-80: '123' IOE
[Index of Ephemeris|] Three digit decimal code (0-255)

indicating the ephemeris used for the computation.
No unit.

column 81: space, ASCII value 20 (hexadecimal).

columns 82-85: '1234' MDTR
Modelled tropospheric delay resulting from the linear fit
vi-d) of Annex II.
In 0.1 ns.

column 86: space, ASCII value 20 (hexadecimal).
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Line 20, columns 87-90: '+123' SMDT
Slope of the modelled tropospheric delay resulting from
the linear fit vi-d) of Annex IL
In 0.1 ps/s.

Line 20, column 91: space, ASCII value 20 (hexadecimal).

Line 20, columns 92-95: '1234' MDIO
Modelled ionospheric delay resulting from the linear fit
vi-c) of Annex IIL
In 0.1 ns.

Line 20, column 96: space, ASCII value 20 (hexadecimal).

Line 20, columns 97-100: *+123*' SMDI
Slope of the modelled ionospheric delay resulting from
the linear fit vi-c) of Annex II.
In 0.1 ps/s.

Line 20, column 101: space, ASCII value 20 (hexadecimal).

4.1. No measured ionospheric delays available

Line 20.1, columns 102-103: *12' CK
Data line check-sum: hexadecimal representation of the
sum, modulo 256, of the ASCII values of the characters
which constitute the data line, from column 1 to column
101 (both included).

Line 20.1, columns 104-128: '1234567890123456789012345"
Optional comments on the data line, constituted of

characters which are not included in the line check-sum
CK.

4.2. Measured ionospheric delays available

Line 20.2, columns 102-105: '1234"' MSIO
Measured ionospheric delay resulting from the linear fit

vi-e) of Annex II.
In 0.1 ns.

Line 20.2, column 106: space, ASCII value 20 (hexadecimal).

Line 20.2, columns 107-110: '+123' SMSI
Slope of the measured ionospheric delay resulting from
the linear fit vi-e) of Annex II
In 0.1 ps/s.
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Line 20.2, column 111: space, ASCII value 20 (hexadecimal).

Line 20.2, columns 112-114: '123' ISG
[Tonospheric Sigma] Root mean square of the residuals
to the linear fit vi-e) of Annex II.
In 0.1 ns.

Line 20.2, column 115: space, ASCII value 20 (hexadecimal).

Line 20.2, columns 116-117: *12' CK
Data line check-sum: hexadecimal representation of the
sum, modulo 256, of the ASCII values of the characters

which constitute the data line, from column 1 to column
115 (both included).

Line 20.2, columns 118-128: '12345678901"
Optional comments on the data line, constituted of
characters which are not included in the line check-
sum.

Notes:
- Any missing data should be replaced by series of 9.
- When the number of columns reserved for reporting a quantity is too large,

the value of the corresponding quantity must be preceded by spaces, ASCII
value 20 in hexadecimal (see Section 6 of Annex III).



5. Conclusions

The format for one data l1ine can be represented as follows:

5.1, No measured ionospheric delays available

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000111111111111211111111111111111
00000000011111111112222222222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678
PRN* CL**MJD**STTIME*TRKL*ELV*AZTH***REFSV***%**kSRGY**k*k**REFGPS****SRGPS**DSG*I0E*MDTR*SMDT*MDIO*SMDI*CK
hkkkkkrkkkkkkkhhmmss**g** 1dg*, 1dgrrr*, Ing*h***x 1pg/shrksk Jngr*** Jps/s*, Ins***** Ins, 1ps/s.1lns.1ps/s**
*12*%12%12345*121212*1234*123*1234*+1234567890*+12345*%+1234567890*+12345*1234*123*1234*+123*1234*+123*120ptfonalcommentsoptionale

)
©

5,2. Measured ionospheric delays available

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000011112111221111211111111111111
00000000011111111112222222222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678
PRN*CL**MJD**STTIME*XTRKL*ELV*AZTHA**REFSVA****ASRSY**x***REFGPS****SRGPS**DSG*IQE*MDTR*SMDT*MDI0O*SMDI*MSTO*SMSI*ISG*CK
Rk Rk kdknh imme SR es % 1dg*. 1dgrhed®, L ngdrrtn, 1 ns/ghernd, I nghddr Tns/ 5%, Inshdere, Tns, 1ps/s.1n5. 10875108 1ps/5. 1ns*s
*12*%12*12345%121212*1234*123*1234*+1234567890*+12345*+1234567890*+12345*%1234*123*1234*+123*1234*+123*1234*+123*123*120ptcomments



6. Example (fictitious data)

6.1, No measured jonospheric delays available

GGTTS GPS DATA FORMAT VERSION = 01

REV DATE = 1993-05-28

RCVR = AQA TTR7A 12405 1987 14

CH = 15

IMS = 99999

LAB = XXXX

X = +4327301.23 m
Y = +568003.02 m

Z = +4636534.56 m
FRAME = ITRF88
COMMENTS = NO COMMENT
INT DLY = 85.5 ns
CAB DLY = 232.0 ns
REF DLY 10.3 ns
REF = 10077

CKSUM = C3

PRN CL MJD STTIME T
hhmms s
3 80 48877 20400
18 02 48877 35000
15 11 48878 110215
15 88 48878 120000

S

RKL
s

780
780
765
780

ELV AZTH

.1dg .1ldg

251 3560
650 910
425 2700
531 2850

REFSV
.1ns
-3658990

+56987262

+45893
+45992

SRSV

.1ps/s

+100
-5602
+4892
+4745

REFGPS
.1ns
+4520
+5921
+4269
+4290

SRGPS

.1ps/s

+100
-5602
+4890
+4745

(11

DSG IOE MDTR SMDT MDIO SMDI CK

.1ns

21
350
306
400

221
123
5b
55

.Ins.1lps/s.

64
102
54
57

+90
+61
-32
-29

1ns.1lps/s

452 -27 BBhello

281 +26 52

620 +15 A9

627 +16 18receiv. out of operation



6.2. Measured ionospheric delays available

GGTTS GPS DATA FORMAT VERSION = 01

REV DATE = 1993-05-28
RCVR = AQOA TTR7A 12405 1987 14
CH = 15

IMS = AIR NIMS 003 1992
LAB = XXXX

X = +4327301.23 m

Y = +568003.02 m

Z = +4636534.56 m

FRAME = ITRF88

COMMENTS = NO COMMENTS
INT DLY = 85.5 ns

CAB DLY = 232.0 ns
REF DLY = 10.3 ns
REF = 10077

CKSUM = 49

PRN CL MJID STTIME TRKL ELV AZTH
hhmmss s .1dg .1ldg

3 8D 48877 20400 780 251 3560
18 02 48877 35000 780 650 910
15 11 48878 110215 765 425 2700
15 88 48878 120000 780 531 2850

REFSV
.1ns
-3658990

+56987262

+45893
+45992

SRSV

.1ps/s

+100
-5602
+4892
+4745

REFGPS
.1ns
+4520
+5921
+4269
+4290

SRGPS

.1ps/s

+100
-5602
+4890
+4745

Ig

0SG IOE MDTR SMDT MDIO SMDI MSIQ SMSI ISG CK
.1ps/s.1ns

.1ns

21
350
306
400

221
123
65
55

.1ns
64
102
54
57

+90
+61
-32
-29

452
281
620
627

.1ps/s.1ns
-27 480
+26 9999
+15 599
+16 601

.1ps/s.1ns
-37 18 F4hello

9999 999 89no meas fon
+16 33 29
+17 29 00rec out



PRACTICAL RECAPITULATION

GGTTS GPS DATA FORMAT VERSION = 01

No measured ionospheric delays available
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000011121111111111111111111111111
00000000011111111112222222222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678
PRN*CL**MJD**STTIME*TRKL*ELV*AZTH***REFSV******xSRSY****XREFGPS****SRGPS**DSG*IOE*MDTR*SMDT*MDI0*SMDI*CK

*kdkkkkdkkhkkhhmmgshrgh* Jdg*, Ldghr*® Lnskskss ] pg/skrrds ] pngrkk Jpgfek, Ins***** Ins. 1ps/s.ins.lps/sh*
*12%12*12345*121212*1234*123*1234*+1234567890*+12345*+1234567890*+12345*1234*123*1234*+123*%1234*+123*120ptionalcommentsoptionalc

Measured ionospheric delays available
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000011111111111111111111111111111
00000000011111111112222222222333333333344444444445555555555666666666677777777778888888888999999999900000000001111111111222222222
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678
PRN*CL**MJD**STTIME*TRKL*ELV*AZTH***REFSV****x*x*xSRGY*****xREFGPS****SRGPS**DSG*IOE*MDTR*SMDT*MDIQ*SMDI*MSIO*SMSI*ISG*CK
*kkiRkkhdnxiehmmss*Askk ldg*, ldghsas, Insk**k® ]ps/skskdk pexkds Tos/s* Insk**&x Tns . 1os/s.1ns.1ps/s. Ins.1ps/s.Ins*>*
*12*12*12345%121212*%1234*123*1234*+1234567890*+12345*%+1234567890*+12345*1234*123*1234*+123*1234*+123*1234*+123*123*120ptcomments




Example (fictitious data)

GGTTS GPS DATA FORMAT VERSION = 01

REV DATE = 1993-05-28

RCVR = AOA TTR7A 12405 1987 14

CH =15

IMS = 99999 or IMS = AIR NIMS 003 1992
LAB = XXXX

X = +4327301.23 m
Y = +568003.02 m
Z = +4636534.56 m

FRAME = ITRF88
COMMENTS = NO COMMENTS

INT DLY = 85.5 ns
CAB DLY = 232.0 ns
REF DLY = 10.3 ns
REF = 10077

CKSUM = C3 or CKSUM = 49

No measured ionospheric delays available

PRN CL MJD STTIME TRKL ELV AZTH  REFSV
hhmmss s .1dg .ldg .1lns
3 8D 48877 20400 780 251 3560 -3658990
18 02 48877 35000 780 650 910 +56987262

15 11 48878 110215 765 425 2700
15 88 48878 120000 780 531 2850

Measured ionospheric delays available

+45893
+45992

PRN CL MJD STTIME TRKL ELV AZTH  REFSV
hhmmss s .l1dg .ldg .1ns
3 8D 48877 20400 780 251 3560 -3658990
18 02 48877 35000 780 650 910 +56987262

15 11 48878 110215 765 425 2700
15 88 48878 120000 780 531 2850

+45893
+45992

SRSV

.1ps/s

+100
-5602
+4892
+4745

SRSV

.1ps/s

+100
-5602
+4892
+4745

REFGPS
.Ins
+4520
+5921
+4269
+4290

REFGPS
.1ins
+4520
+5921
+4269
+4290

SRGPS

.1ps/s

+100
-5602
+4890
+4745

SRGPS

.1ps/s

+100
-5602
+4890
+4745

DSG IOE MDTR SMDT MDIO SMDI CK
.1ns.1lps/s.1lns

.1ns

215221
350 123
306 55
400 55

DSG IOE

.1ns

2l 221
350123
306 55
400 55

64
102
54
57

+90
+61
-32
-29

452
281
620
627

MDTR SMDT MDIO
.1ps/s.1ns

.1ns
64
102
54
57

+90
+61
-32
-29

452
281
620
627

.1ps/s

-27 BBhello

+26 52
+15 A9

+16 18receiv. out of operation

SMDI MSIO
.1ps/s.1ns
-27 480
+26 9999
+15 599
+16 601

SMSI ISG CK

.1ps/s.1ns
-37 18 F4hello

9999 999 89no meas ion
+16 33 29
+17 29 00rec out






