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|. System description #*A
(1/2)

Concept of the QZSS

QZSS is designed so that at least one satellite out of three satellites
exists near zenith over Japan.

Three satellites are in  elliptical and inclined geosynchronous orbits In
different orbital planes to pass over the same ground track.

(a=42,164km, e=0.06-0.09, i=39-47deg, = 120deg apart)

Constellation of 3 satellites

I

QZSS Ground Track 5
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Concept of the QZSS (2/2)

QZSS can provide a seamless service
from high elevation angle.

Increasing the availability of PNT
services in downtown and
mountainous areas.
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|. System description

System architecture

Navigation Signals
L1: 1575.42 MHz
L2: 1227.60 MHz
L5: 1176.45 MHz
LEX: 1278.75 MHz

TWSTFT
Up: 14.43453GHz

Down: 12.30669GHz

Laser Ranging

NS

SLR Site '

TT&C, NAV
Message Upload**

Time Management
Station

Monitor Station NW —"‘

 I— [

Master Control Station MCS)

correction, etc.

Function distributed in each institutess==
Timing management, WDGPS

**: S (Up: 2025-2110, Down: 2200-2290MHz) band for L EOP ~
and C (Up:5000-5010, Down:5010-5030MHz) band for Nom inal Operation

TT&C NAV
Message Uplink
Station

SR

SLR: Satellite Laser Ranging, TWSTFT: Two Way Satellite Time and Frequency Transfer

'// User Receiver
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|. System description

Space Segment - QZS-1 -

Mass Approx. 1,800kg (dry)
(NAV Payload Approx. 320kg)

Power Approx. 5.3 kW (EOL)
(NAV Payload: Approx. 1.9kW)

Design Life | 10 years

Radiation Cooled TWT
TWSTFT Antenna
‘%band TTC Antenna

\ Laser Reflector
L1-SAIF Antenna L-band Helical

Array Antenna

Satellite Configuration on Orbit
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Navigation Payload on the QZS -1
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Ground Segment (1/2)

Koganei

Soya

B  GPS MS site

® QZSS & GPS MS site

TT&C NAV Message Uplink Station

n.

Okinawa is primary TT&C station for nominal operatio

und TT&C Network

LEOP operation is to be conducted by using JAXA Gro
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Ground Segment (2/2)




|. System description

Planned signals

HHA

Frequency Notes
L1-C/A Complete compatibility and
L1C 1575.42MHz Interoperability with existing and future
L 2C 1927 6MH modernized GPS signals
' . Differential Correction data, Integrity flag,
LS 1176.45MH lonospheric correction
. Z
Almanac & Health for other GNSS SVs
L1-SAIF 1575.42MHz Compatibility with GPS-SBAS
LEX Experimental Signal with higher data
rate message (2Kbps)
1278.75MHz

Compatibility & interoperability with
Galileo E6 signal

* L1-SAIF: L1-Submeter-class Augmentation with Inte  grity Function



|. System description ﬁxA
System time and geodetic reference frame standards

Time scale: QZSST

The length of one second is identical to  International Atomic
Time (TAI).

Integer second offset for TAl is the same as GPS,and  TAlis 19
seconds ahead of QZSST.
Interface with GPS:

The SV clocks of QZS and GPS satellites are both co  ntrolled with
respect to the offset with the GPS time scale (GPST ).

GQTO: The time scale offset with the GPS islessth an 2.0 [m] (95%).
Coordinate System: JGS
The QZSS coordinate system is known as the J _apan satellite
navigation G_eodetic S ystem (JGS). This coordinate System is

operated so as to approach the International Terrestrial
Reference System (ITRS).

The coordinate system offset with GPS is less than 0.02 [m].
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Expected Performance - Service Area -

20 deg 10 deg

,,,,,,,,,,,,,,,,,,,,

Minimum Elevation Contour for 3 QZS over 24 hours

* for maximum elevation of visible satellites
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Expected Performance - Accuracy
The Signal-in-Space (SIS) User Range Error

Is less than 1.6 m (95%) Including time and coordination offset
error.

User positioning Accuracy

define as positioning accuracy combined GPS L1 _C/A and QZSS
L1_C/A for single frequency user, L1-L2 for dual frequency user.

Specification | Simulation result
SIS-URE 1.6m (95%) 1.5m (95%)
Single frequency user 21.9m(95%) 7.02m(95%)
Dual frequency user 7.5m (95%) 6.11m(95%)

L1-SAIF signal can provide WDGPS correction data, its positioning
accuracy is 1m (1 sigma rms) except in cases of Iarge multipath

error and large ionospheric disturbance. 1
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Timetable for system deployment and operation

2005~6: Phase B (August 2007 PDR)

2007~8: Phase C (August 2008 CDR)

2008~10: manufacturing, assembly, integration and test
2010 Summer : Launch of QZS-1

3 months later from the launch (for 1 year) : In Orbit Validation
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