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Implementation Plan
• MSAS V1:  Initial Phase (Op:2007 ～ 2020.3)

– Current MSAS, Dual PRN Operation with MTSAT-2

• MSAS V2:  System Update Phase  (Op:2020.4 ～) [Develop:～2020.3]
– Development phase from 2015 to 2020.3
– Single PRN Operation with the QZS-3(GEO).
– Continue to NPA service
– Evaluation of MSAS-LPV（250 & 200） performance(2019～)

• MSAS V3:  LPV implementation Phase  (Op:2023 ～ )【Develop:2020.4～】
– LPV service provided with the QZS-3(GEO), QZS-6(GEO), and QZS-7(GEO).
– Decision made with stakeholders at 2018.3.
– JCAB has developed MSAS v3 from 2020.4.

• MSAS V4:  DFMC Validation Phase (R&D：2017 ～) 
– ENRI began DFMC SBAS experiment from 2017.8 with QZSS satellites. 
– In support of ICAO SARPs validation activity, the initial target performance is 

LPV 200

Current Development Phase

Current Operation Phase
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MSAS V2 System Diagram with QZS-GEO 
(Op:2020.4 ～)
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MSAS V3 Configuration
【Develop:2020.4～】 (Op:after 2023～)
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MSAS V4 validation Configuration
DFMC-MSAS proto-type(R&D 2017.8～) 
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

MTSAT

MSAS V1
(with MTSAT)

【NPA】

QZSSs

MSAS V2
(with 1 GEO)

【NPA】

MSAS V3
(with 3 GEOs)

【SBAS LPV】

MSAS V4
(with GEOs and QZOs)

【DFMC SBAS】

R&D

Future Plan
(Near-term schedule)

Decision Making
(completed)

▼MTSAT-1R Re-orbit (2015) ▼MTSAT-2 Retirement (2020)

Developing PhaseDesign 
Phase

Preliminary study

【For 4 QZSSs】

【For 7 QZSSs】

Design Phase Developing Phase

1-Sattelite ConstellationMTSATs

(2-Sattelite Constellation)

NPA Ｓｅｒｖｉｃｅ【SBAS(L1)】
(1GEO,Dual PRN operation)

1-Sattelite constellation Operation
【QZS-1(QZO)】

7-Sattelite constellation Operation

3-Satellite Development（FY2013～）

Test & Evaluation
(TEST MSG)

LPV Service 【SBAS(L1)】
(3 GEO, 3 PRN operation(TBD))

Test & Evaluation
(TESTMSG)

Production Phase Traial Phase Verification Phase

NPA Service 【SBAS(L1)】
(1 GEO, 1PRN operation)

• Software Upgrade
• Development Add Hardware

4-Sattelite constellation Operation

▲ Launch QZS-1R(QZO)QZS-1R Development（FY2015～）

▲▲▲ QZS-5,6,7 (GEO and QZO)3-Satellite Development

DFMC SARPs Draft Validation Activities 
▲ Issue of DFMC SBAS baseline SARPs for validation

Under planning / Development of  MSAS V4
for operational DFMC SBAS  

QZS-3(GEO)

▲▲▲

QZS-2,3,4(GEO and QZO)
▼

MSAS LPV250 trialMSAS LPV250 trial

①Retire of MTSAT

②Shifting into QZS MSAS

①Retire of MTSAT

②Shifting into QZS MSAS

③set for starting development of MSAS LPV



MICHIBIKI

SATELLITE-BASED

AUGMENTATION

SERVICE

Michibiki Satellite-based Augmentation Service

Civil Aviation Bureau    Ministry of Land, Infrastructure, Transport and Tourism 6

MSAS users have been increasing
Regional Air carrier 
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▼
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▼

Now, They are interested in LPV

AMAKUSA AIRLINES / ATR42-600
https://www.amx.co.jp/dash/

JAPAN AIR COMMUTER/ ATR42-600

http://www.jac.co.jp/entertainment/aircraft_atr42_600.html

NEW CENTRAL AIRSERVICE
Dornier 228-212NG

HAC
ATR
▼

IBEX AIRLINES / CRJ-700
http://www.ibexair.co.jp/character/comfort/

ANA-WINGS DHC-8-Q400
http://www.anawings.co.jp/fleet/dhc8-q400/

Near Future (LPV Capable)

ANA-WINGS (ANA) MRJ
http://www.anawings.co.jp/fleet/mrj/

J-AIR(JAL) MRJ
http://press.jal.co.jp/ja/release/201501/002240.
html

MRJ ANA:25, JAL:32
JAL A350
http://press.jal.co.jp/ja/release/201310/001
842.html

Fuji Dream Airlines / ERJ-170
http://www.fujidream.co.jp/flight/kizai.html

JAL
A350

UP

HAC ATR42-600
https://www.info.hac-air.co.jp/wp-
content/uploads/2018/07/HAC_ATR_FN
L_.pdf

Ryukyu AIR COMMUTER/ DCH-8-Q400cc

https://www.jal.co.jp/aircraft/conf/dh4.html

Hoping to 
install LPV
・A320(Peach)

• B777-9X（ANA）

• B737max8(ANA)
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GNSS & PBN
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Detail plan for implementation MSAS LPV
Basic concept of MSAS LPV implementation 
＜MSAS LPV full-scale operation＞ 2023～
・At all airports designed IFR approach, excluding 2 military control 

airports, MSAS LPV is scheduled to commence to operate all at once.
(total more than 80 airport)

・After full-scale operation of MSAS LPV, sequentially RNP to LPV will 
be designed.

＜MSAS LPV trial operation＞ 2020～
・Using MSAS v2 (one GEO), LPV 250 approach will be introduced step 

by step from 2020 for the purpose of LPV method evaluation on 
Airline. 

・LPV 250 trial operation will be approved on the condition such as 
visual meteorological conditions(VMC). 

※ Now plannning

Year 2019 2020 2021 2022 2023 2024 2025
Development

QZSS satellites

M
S
A
S

SBAS
satellite

SBAS 
Service level

MTSAT-2 QZS #3,6,7

▲
Launch QZS#1-R

NPA Service  (1 GEO)NPA Service  (1 GEO)

QZS #3 QZS #3 

▲▲▲
Launch QZS#5-7

LPV200Service
(3 GEO)
RNP to LPVMSAS LPV250 trial
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“GIPTA” Program for enlightenment GNSS 
introduction in Southeast Asia region.
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Simulation of MSAS-v3 area expansion

＜LPV＞ ＜LPV200 ＞
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Thank you for your attention.


