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Problem

The GPS TOW as it is currently stated in 3GPP TS 04.31 may lead to a bias of about 20 meters.

Indeed, assuming

- a position is estimated with 4 satellites the same orbital plane,

- TOW is known with the only 20ms accuracy.

the satellites speed is about 4km/s, then a 20ms error leads to a rotation of the set of satellites of about 80m, which corresponds to an angle (with respect to the earth center) of 80/(Hsat+Rt) radian, where Hsat is the satellite altitude (20200km) and Rt is the earth radius (6400km).

The GPS fix will then be affected by a rotation of the same angle, which leads to the earth surface, to 80/(Hsat+Rt)*Rt = 19.2m. (in fact the whole picture is affected by a rotation).

Thus, if the GPS TOW is only 20ms accurate, leads to a distance bias of about 20 meters.
Proposed solution

One straightforward definition of the GPS TOW, which is transmitted to the SMLC in the GPS measurement information message described in table A.7, is that GPS TOW is directly read on the signal of the first satellite of the list of measurements. It is then up to the SMLC to derive the GPS system time in an accurate way.

It leads to fix for the first satellite in the list :

- Whole Chips = 0

- Fractional chips = 0

In the example below :
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Observed SV#1

Time tsv_1

Observed SV#2

Time tsv_2

Observed 

SV#nsat

Time 

tsv_nsat

Nchips_2

Nchips_nsat

Nchips_1=0

GPS TOW = 142 = GPS

TOW read one satellite

for sv1 : Whole Chips = 0

for sv2 : Whole Chips ~650

for sv_nsat : Whole Chips ~180

Conclusion

The GPS TOW definition should be explicitly mentionned in the specifications; table A.7 in 3GPP TS 04.31 and 3GPP TS 44.031 should state that GPS TOW represents the GPS TOW directly read on the signal of the first satellite of the list of measurements, rather than any other proprietary means which introduce a bias.










_1134975733.doc


139







140







141







142







143







144







145







146







135







134







133







132







131







130







129







128







139







138







137







136







135







134







133







132







Observed SV#1



Time tsv_1







Observed SV#2



Time tsv_2







Observed SV#nsat



Time tsv_nsat







Nchips_2







Nchips_nsat







Nchips_1=0







GPS TOW = 142 = GPS TOW read one satellite












