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1. System Qverview

Functional Capalbility:
GPS Complementary
GNSS Augmentation
Messaging Service
Coverage: Asia and Pacific region
Signals(QZS-1):
L1C/A, L1C, L2C and L5

L1S (L1-SAIF) on 1575.42 MHz
L1Sb wil/ be added

L6 (LEX) on 1278.75MHz

1st QzSS satellite AMI CHI BI KI

Four satellites constellation will be established and the service will
start in 2018.



Quasi-Zenith Satellite System (QZSS) “ 2

QZSS is positioning satellite system for complement and augment GPS.

§ Contribution$S :

k GNSS capability, Asia-Pacific region

k Japan - U.S. cooperation

k Enhancement of disaster management and national security

§ Plan(Original)S :

Prepare the 4 satellites constellation(3 IGSO + 1 Geostationary orbit) by
the end of the 2010s. In the future, 7 satellites constellation shall be
completed to enable continuous and more sustainable positioning.

S Current StatussS

System and application verification by using the first satellite, MICHIBIKI.

§ Number of SatellitesS (as of the beginning of 2018JFY)
IGSO: 3 satellites constellation, Geostationary Orbit: 1 satellite




Organization and Contractual Frameworks, -2

Government of Japan
QZSS Project SBAS Project
Office of National Space Policy, Ministry of Land,
Cabinet Office Infrastructure,
\l'Comract [ Transport and
(PEL) Tourism
QZS System Service Inc. S
D QSSP Civil Aviation
System and Service Bureau of
Provider - JERAICAE) i
Contract for Ground System Procurement I from SBAS signal generated
‘L pzP \t : system owned by JCAB.
NEC Corp. Mitsubishi Electric :]QﬁBS_yStem will be operated by
P NECP Corp. p MELCOP i
4_

Product(System) Developer(s) ~"SBAS Signal defined by

ICAO

ZThe contract for QZSS Satellites procurement has been con%I



System Configuration of QZSS

Quasi-Zenith Satellite System

(Total System) Project under ministerial jurisdiction
Satellite System QZS System Satellite bus
3 satellites include
MICHIBIKI Payload
Geostatlona_ry Orbit Satellite bus
i Satellite
1 satellite Payload
'r- -------------------------------------------------------------------------------------------------------------------------------------------------------------- N
Ground System Master Ground Station
Telemetry command
Not only MICHIBIKI, 3 other satellites are also Monitor station

able to substitute anytime. — :
Public signal delivery

Ground System always maintains these 4 LI
) . . Short message
satellites (3 QZSS orbit, and 1 geostationary -
orbit) as 1 component. Messaging Service Center
Technology verification

of positioning facility

LPFI project

SBAS Signal Generator

SBAS project facility




Conceptual Scheme of QZSS
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Orbit(s) oh QZSS Q

4-Satellite Constellation;

15t QZS(launched in 2010) plus
3 additional satellites (2 QZ Orbit, 1 Geostationary Orbit)

Japan Region
k Over 20 degrees elevation
More than 2-QZS are available ” , 2
k Over 60 degrees elevation Wi
1 QZS is available

1 Geostationary satellite I i

HEXRIE

Quasi-zenith arbit

Equator

(C)JAXA




Orbit(s) oh QZSS

Q-Z Orbit Parameter and Tracking Range

Orbit Parameter

Nominal Allocation

Tracking Range

Semimajor Axis(A) 42164km -
Eccentricity(e) 0.075 0.075 0.015
Inclination (i) 40 degree 36 45 degree
Argument of Perigee(w) 270 degree 270 2.5 degree

RAAN( q )

Block |_Q: 117 degree
Block Il_Q: 117 130 degree

Central Longitude ( &)

136 degree

130 140 degree

Orbit Parameter

Longitude

RAAN: Right Ascension of the Ascending Node

Nominal Allocation
E 127

Geosynchronous Orbit Parameter and Tracking Range

Tracking Range

127 0.1 degree

Latitude

O 0.1 degree
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QZSS Visibility, Time
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Positioning Signalof QZSS

(as of Sept. 2015)01

Positioning Signal of QZSS

Not only positioning complementation signal, but satellite orbit, time, and ionosphere

correction information will be also transmitted as augment information.

1% Satellite 2"d_4™ Satellite
QzO QZO GEO
L1C/A Positioning |complement GPS
L1C 1575.42 APositioning complement GPS
MHz ugmentation
L1S (SLAS)
Message Service
L2C 1227.60 Positioning |complement GPS
MHz
L5 Positioning |complement GPS
1176.45 | Augmentation
L5S MHz Experimental
Use
L6 1278.75 | Augmentation
MHz (CLAS)
L1Sb 1575.42 | Augmentation SBAS
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QZSS Program Status QL

A Basic policy on the implementation of the operational
QZSS project (Cabinet Decision on September 30, 2011)

I The Government of Japan has decided to accelerate the
deployment of the operational QZSS as expeditiously as
possible.

I Four satellites constellation shall be established by the
2018JFY.

I This year (Jan. 2015), the Japanese government has
decided to up-grade the QZSS to 7 satellites constellation
In 2023(around)JFY.
A Verification of QZS-1 MICHIBIKI
I Technical Verification by JAXA.

I Application Verification by private companies.
13



QZSS Program Schedule (Up -date)

Jey 2%715 H28 ,"'2%?7 H30 | H31 | H32 | H33 | H34 H350
P P p 2016) P P (2018) | (2019) | (2020) | (2021) | (2022) (20230)
Replacement sat. of Michibiki
e i i A Launch _
1st Michibiki _ 6|ProspectP
In-Operation -‘
Launch No.2,3,4 I
QZSS P Estimaig P R JJ
4-Sat. A In- Service T
Constellation R N
I SBAS Service ,J‘
QZSS Development / Design (Additional 3 Sat.) In- Service
7-Sat.

Constellation

Note: JFY (Japanese Fiscal Year)begins April and ends March in next calendar year.
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2. Mission of the
QZSS
(Planned Services)
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2. Mission of QZSS Gl

QZSS provides positioning- related service and messaging service.

Positioning- related service
#‘= \

Satellite Positioning Service
The service to provide the same as GPS satellites in spite of urban area or
mountain area.

Sub-meter Level Augmentation Service
The service to provide accurate positioning around 2-3 meters. p 8 P

Centimeter Level Augmentation Service
The service to provide highly accurate positioning around 10 centimeters.p B P

B lonosphere disturbance(fluctuations), multipath and others will affect the accuracy.

Positioning Technology Verification Services
The service to provide an application demonstration for new positioning

technology.

.

Messaqing Service

Short message delivery service
The service to provide users in the field with disaster management and rescue .

C K These services are under investigation for overseas users.
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QZSS Service: Positioning related Service '«

Satellite Paositioning Service

§ Coverage RangeS
More than 10 degrees elevation to QZS constellation

AElevData Q70— AL LS inppr m—G25-2018-2032
T T T T

80—

Latitude[dee]

_an i I i i i I | i
1] a0 G0 a0 120 240 270 a0n 330 360

Contributing to the reduction
of positioning error

High compatibility with
the GPS satellite
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Satellite Positioning Service

A lonosphere Parameter for LIC/A  p Two types of
parametersP

O

=~ | TypelK Narrow

(Japan and around Japan)

/

4~ | Type2K Wide
(Asia-Oceania Region)

The average ionosphere

URE of the two type of

parameters shall satisfy;
<7.0mp 95%P

B Japan and areas around
Japan By utilizing the Typel
parameter, more accurate
URE can be obtained.
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