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Ranging Accuracy of MSAS Signal
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Abstract SBAS (Satellite-Based Augmentation System) is the standard system which augments GNSS using geostationary satellites.
The structure of SBAS signal is same with GPS and this means the SBAS satellites have capability to work as additional ranging satellites
like GPS. Japanese SBAS called MSAS once provided messages for this ranging function, but nowadays does not. Recently MSAS has
updated its geostationary satellite in April 2020, and this likely means the ranging accuracy also has some difference due to change in the
signal generation payload if MSAS provides the ranging function again. The authors have evaluated the ranging accuracy of the MSAS
signal before and after the replacement of its geostationary satellite and confirm an improvement over the past to the same level with GPS.
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Table 1 Definition of SBAS message types.

Type Message
0 SBAS test mode
1 PRN mask

2~5 Fast corrections
6 Integrity information
7 Fast Correction degradation parameters
9 GEO ranging function parameters
10 Degradation parameters
17 GEO satellite almanacs
18 lonospheric grid point masks
24 Mixed fast/long-term satellite error corrections
25 Long-term satellite error corrections
26 lonospheric delay corrections
27 SBAS service massage
28 Clock-ephemeris covariance matrix
62 (Reserved)
63 Null message
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Table 2 SBAS signals transmitted by MSAS V1 and V2.

System MSAS V1 MSAS V2
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Figure 1 The final configuration of MSAS V1.
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Table 3 Observations for ranging accuracy evaluation.

System MSAS V1 MSAS V2
Observation Jan. 12 to 18,2020 | June 28 to July 4, 2020
Period (Week 2088) (Week 2112)

Observation Hours | 15:00 to 21:00 GPST (0:00 to 6:00 Local Time)

Epoch Interval 1 second
Carrier Smoothing 50 seconds
KP Index <1+ <2+
PRN 137 137
SBAS Satellite MTSAT-2 QZS-3
Receiver JAVAD Alpha-G3T
site 1 Antenna NovAtel GPS-703-GGG
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(Sendai Airport, lwanuma-Shi, Miyagi)
Receiver JAVAD Alpha-G3T
Site 2 Antenna NovAtel GPS-703-GGG
Location 24.3451N 124..172.2E . _
(Chuo Undo Koen Park, Ishigaki-Shi, Okinawa)
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Figure 10 Detrended double difference of pseudorange.
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Table 4 Standard deviation of measurements.

Period System | Location Standard deviation, m
4 Pseudorange DD
MSAS Site 1 1.69 917
Jan. 12 to V1 Site 2 1.66 '
18, 2020 Site 1 0.53
GPS Site 2 0.59 088
MSAS Site 1 0.53
0.85
J“ﬁ;i o V2 Site 2 0.44
' Site 1 0.56
2020 .
GPS Site 2 0.58 087
# 5 HEE S B

Table 5 Estimated ranging accuracy.

Measurement Period Accuracy in standard deviation, m
MSAS (O_SBAS) GPS (ngs)
Jan. 12 to
18, 2020 1.67 0.56
Pseudorange
June 28 to 0.49 057
July 4, 2020 ) '
Jan. 12 to
oo 18, 2020 147 0.44
June 28 to
42 44
July 4, 2020 0 0
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