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LPV250 Availability (current service level : LPV250)

lonospheric irregularities can affect LPV250 performance at the areas south of Lat 25N line.
further info avail from https://msas-raim.mlit.go.jp/gpm/summary.html

Undertaking a study
on LPV200 (SBAS CAT-I)
service
implementations

Lat 25Np

June 2025(specific 24h) Aug 2025 (specific 24h)



https://msas-raim.mlit.go.jp/gpm/summary.html
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Procedure
implementations

AIP(LPV250)
published at 25
airports




®RNP approach down to LPV250 minima

- MERBE AR L SRR -

Performance Based Navigation implementation
4
% L inA (pe) @@ o m
é; eoonm ® I Rcn)
ﬁz.% JKA) b, _. ”
eonm (R.IKN;“ == %
% _ﬁra'j(pgm'r) J'I’ikﬂ*ﬁ(nms)b. (RIK) @@ m

" em HEFMeoON-Fhpeen

T 5 9\*5 4 RORY) Ak B (RORK) @ W
(RORS) (Rok) ~ BBE(RoAH)  AFIAH(ROMD) @™
%BI‘I(ROYN) PR on

IS EE.%(ROMY)

25 airport / 83 airport

(ROIG)
oo eoomN oom O ONEA(RISY,
jmi 2% [ ] |
oon oom (mom F.E:i (%{fm EEET & %
HERoD BERE [T gom TNO om & HiEwsoom 202448 A8HRAC B
Hi% (RIDB) (RIDC) = ¥°  om M ST ol AEB RS om
oon oom Z3"on, BR o > sl 4« RADAR % Non-RADAR
ZZAIP 2 hM AR 1 RIOR &Eitem .ﬁ‘ ﬂ““‘F £ A h
o & (RJQ 5 (RIAH)OE GNSS pproac
(RIFH)® (RIFR) Iﬁm(mo (RJNF) . ) —
{8 (RIFS) *o W EEe % ] ﬁ ﬁE(FUTY) Required ® RNP 55:;‘%': 1
o RE . EBRR L 5@ 42 gg __ -1~ A BHEERAOR RNP AR ) 4275
: - : lRINA) A MSAS @ RNP (LP minima) 1 Z23#
g oﬁé':-[gg(}:ﬁ"w (,u ; &/ §k ) ARTTO0N Required @ RNP (LPV minima) 2522 #:: 2
= oo i~ - ﬁfﬁ’s) #ﬁ%mm. SID/STAR/Transition
X i iR WS casem B RNP1 63 2%
© 0 9 (RIDA] (RIBD)O W ‘. RNAV1 28 T
=l_ # 1 EEH. = RRTRI
® O B(RIFK)" n #ALBRTHON s EWBRS oI s e [RNAVERS
ke hEftEs LT RNP s errtived Nawication B
?E&Rge.) (RJBE] (RJ“GG).. RN Required Navigation Torman

Eﬁ.%(.m.ﬂ:.) +BEERAW O xJ\ : .\;\l:._.--.ll;_--_::| ation Require

30.



AIP Japan RJFC AD2.241AC-3
YAKUSHIMA
INSTRUMENT APPROACH CHART
RJFC / YAKUSHIMA RNP RWY 32
KOBE CONTROL RMP APCH YAKLSHIMA RADIO
133.85-315.3 MSAS CHT4T3E M‘:;&Eﬂ NO RADAR
1348 - 225 85 M32A by Mingeabioa Apest Offca
Baro-VMAW nat authorized below 0°C |
VAR TW TAMEGASHIMA
MSA Z5NM 'r
THOD r
303722.93N
1303853.06E
303607_TEN
1308525, 526
301938 7N
1308004. 26E
— 307554 10N
g 1304701 57E
Ld I0DTR5T.5TN
a 1304321 74E
T i 302251200
q ‘#‘q. } 1303553406
E HAHATANE MAX 190KIAS FC250 302456 1TH
AN ot roscus NOT T SEALE (TGE) (MATF) 1303723266
‘D. MK e Mesd Fix MAPL 4 FAF
=t
o3| ALT (30 APCHPam) | - | 1447 | 1500 |
=
1 VDP
MISSED APPROACH il i A CAT 8]
'uz 3 EMM o MAPUCAT C) MNOLIM
[ Direct to FC250, turn right direct (IF}
M| to ONSKE and hoid at 5000FT. e i i
|  Contact YAKUSHIMA RADIO. - i L /ﬁ/
- (LMAVY | A= Ll
O -0 i =T
5 e ¥
= i 1300
Q RDH 50" mAI (1178) ‘
w NMisTHR 0 4z 86
@ | Missed APCH climb gradient MMM 5 0%
Q MINIMA THR elev. 124 AD elev. 122
k=] LPv LMANNAY LAY CIRCLING
CAT
o DAH) MV DA{H) CMV |  MDAH) CMy MDAH) | wis
E A |452(328) | o 1140 (1018) 1500 1140 (1018) 1500 1140 (1018) 1600
~.| B | 462 (338) 1190 (1066) 1190 (1068) 1180 (1068)
g C | 472 (348) | 1800 |1240 (1116)] 2000 |1240 (1118) | 2000 | 1240 (1118)| 2400
Z| D - - - - - - - -
% MINIMA, wilth Missed APCH climb gradent of 2.5% ane nal estabished.
5 | Cirding 10 EAST side of RWY oriy.

Civil Aviation Bureau,Japan (EFF:15 JUN 2023)

18/5/23

RIFC RNP RWY 32

Three types of operation in one chart

- LPV minima (MSAS guidance)

* Baro-VNAV minima (Baro Vertical guidance)

» LNAV minima (GNSS Horizontal guidance)

Protection Level OO m
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LPV
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Surveying

Check

FAS DB

Final Approach Segment Data Block
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Publish Install
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FAS DB

Final Approach Segment Data Block

mmmm%

PFD : ILS Look alike (ILS>SLS)

AIP Japan RJFC AD2.24-1AC-3
YAKUSHIMA
MSAS CH74738
VMIMR-1 INSTRUMENT APPROACH CHART M32A
LPV STATUS RJFC / YAKUSHIMA RNP RWY 32
KOBE CONTROL RMP APCH YAKUSHIMA RADIO
132.85-315.3 ; . NO RADAR
134.6 - 225.65 M32A =y Kagoarans Aurzort Crtes
TUNING CHANNEL Baro-VMAW not authorized below 0°C |
- ONSKE A AL
(IAF/MAHF) NAKATANE(TGE) Wy ao
MSA 258 ’ 5000 (IAF) y

LPV AVAILABLE

DATABESE:
EFF : 140CT2025
EXP: 160CT2025 MMR-1
LPV APPROACH
<RETURN APPROACH>
TO RWY
. RIFC 32
(i @ APP CRS
321°
S LPV NOT INSTALLED
LPV FAILD
STBY Ch

DB NOT LOADED
DB EXPIRED
ILS ACTIVE

65789

When cleared for the approach, push switch to arm the approach and landing mode.
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https://www.airbus.com/ https://www. atr-aircraft.com /

- \U ™ \/ :
The Long Range Leader

Aircraft family

ATR

2 aircraft type X 5 Operators

AHX (Regional) ORC (Regional) NTH (Regional) JAL Group JAC (Regional) JAL Group
ATR42-600 ATR42-600 ATR42-600 ATR42-600

https://www.info.hac-air.co.jp/wp-
content/uploads/2018/07/HAC_ATR_FNL_.pdf

http://press.jal.cojp/ia/ release/201310/001842 html https://www.amx.co.jp/dash/ https://www.orc-air.co.jp/service/seat/



Hokkaido Air System , HAC

ATR-42-600

4 4
Amakusa Airlines , AHX ATR-42-600
QOriental Air Bridge , ORC ATR-42-600 2 2
Japan Airlines , JAL A350-900/1000 24 24
B777-300ER 12
Japan Air Commuter , JAC ATR-42/72-600 11 11
New Central Airservice ,CUK DO-228 5 1
All Nippon Airways , ANA DHC-8-Q400 24
IBEX Airlines , IBX CRJ-700
Fuji Dream Airlines , FDA ERJ-175L
Ryukyu Air Commuter , RAC DHC-8-Q400 5
ANA B777F/-300ER 15
As of Aug 2025 Total 120 43

Public service helicopter, business jet etc

Fleet capabilities

Registered aircraft

With SBAS / LPV capability
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Next

Airbus family

B777X B737MAX10

Others
Public service helicopter sometime uses

LPV procedures.
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PRN code
and Satellites

PRN 137 Operational
PRN 129 Operational
PRN 139 Next year




To 7-satellite constellation e
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# Cabinet Office

Mational Space Policy Secretariat

m QZS-6 was launched to GEO on 90.5 East Longitude on 2nd Feb, 2025.

m Two additional MICHIBIKI(QZS-5,7) will be placed on an IGSO and a
Quasi-Geostationary Orbit on 175 West Longitude, respectively.

B This /7 Satellite constellation aims:
— To be visible more than four satellites and get better DOP.(PNT)
— To be visible more than one satellite at high elevation angle.(Augmentation)

— . . Satellite Orbital
T Satellite orbit |\ mber |  Position
QZS-1R 133deg E
QZs-2
IGSO (4satellites) | qzas | 139 ggg E
QZS-5 139 deg E
: Qzs-3 127 degE__| PRN137
. GEO (2 satellites) Q756 90.5 deg E PRN129
$Qzs7
- QGEO (1 satellite) QZS-7 175 deg W PRN139
=/ 7 Satellite constellation
. (4 1GSO + 2 GEO +1 QGEO) will be
2.? completed within Japanese FY2025.
= & QZS-5 and 7 will be launched respectively in

Seven-QZS Ground Track Late FY2025.
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message
Authentication

Under phototyping
and SARPs validation




SBAS message Authentication
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* SBAS Spoofing detection capability under standardization at ICAO NSP
* The Authentication prevents giving integrity to “the spoofed position (spoofed vertical path)”

PKI based on ACCP aviation Common Certificate Policy (Doc 10169)

igned root certificate

Effective through 20 years
Level 0 CA (ICAQO) Level 0 Public Key (Trust Anchor) }

MT22(L2 Public Key+ 823I73)

L1 Public Ke*!_.i
: s

BYN -
h O
SREIOK(L2 FATEHR(L3 Public Key)|®BH5ET) “

Loadable Software Airplane Part:

%84 (Private Key.
Entity signing CA certificate

Effective through 3-4 years
Level 1 CA ( State) Level 1 Key

FA7284 ( Private Key) » L1 Public Key L28~7 (FRi2di& H) O E5hA

Entity signing CA certificate Effective through 6 Month(2 AIRAC Cycle +)
eVe SBAS provide Level 2 Key
T —————
SBAS Authentication certificate

Effective through a couple of Days

% | LsAPs | Rx |
) LalMAC
L3 Public Key_'_.

FlE-T +
Aot =it <> By —5
BN v
oK
(SBASA»T2—UFIH)

Out of Band

L i In Band
MT22/52 Authentication Certificate (600s) joprk

Over the Air Rekeying (OTAR)

DSl —— Level 3 Key (TESLA Hash chain) |

='| Authentication Code Message |

.b'“‘nfm :'n
% 1CA0
=>M

TESLA Timed Efficient Streamed Loss-Tolerant Authentication

TESLA one . ! MT21/51 TESLA chain & Signature (300s) jopT
B> MACHEA 2k (Public Key)
- - B e

MT20/50 aMAC, BEC1/2, TESLAHP (6 s)

SBASHwz—UMEYISL(H AT 22 i, ZEE (Private Key) (CTIF={EZ/zaNAC(SBIEFR)E ST

WIEMERiRIE 25 U 2L FEHNECDSA

L (Elliptic Curve Digital Signature Algorithm)
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Airline’s
feedback

Feedback from
operators fly LPV
approaches
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LPV - VAT —
LPV course 2008 Ny v \
(MAPT)
* Adiscrepancy of 1 to 2° may be observed in AT AL
the final course displayed on the PFD iy |z, maow
compared to the MCDU 3096 ¢
o] '-J-'h f‘?
 MAGVAR is different in the PFD and wax 21k | ey 7%

in the MUDU

LPV APPROACH

-~
—

/ Magnetic Variation
//_/\;\/égd\“% (MAGVAR)
oede to

A \\o%

ACT CH TO RWY

[7[][3][s] RIFC 32

APP CRS

321°

STBY CH
65789

IGRF Model  AIP Chart

The International Geomagnetic Reference Field
i i <RETURN

PFD MCDU



LPV - PAPI
* PAPI indicates slightly low at 300ft AGL, low at 200ft AGL. (ATR42 Pilot)

* Eye position — Glideslope ANT (EA) for LPV capable aircraft can be used for LPV path refinement.

a vertical offset to adjust the difference of reference b/w GNSS and ILS antenna

19

1000m
EA 6.4m-0.3m
. EA — L-tanl consistent
Too High D= -7 D
_____________ tanP —tan | 500m M
‘‘‘‘‘‘ EA2.1m-0.3m
------------- consistent
APl on paih T AN
T RN\ T 50m 100m
T Ry | —— -
—— T IR e e « MEHT Ref : Hiroyoshi KAGAMI, 1983
Too Low N -h‘--m-"-‘--""'"""“-“-“-___‘___'__ﬁ__“:“-----‘::::::::::::_‘“"-;-‘:_—___-::::::::‘:-:-.-'::_‘:: --------
TCH —f B :_:_:_:_:fff:‘fff:“:‘f:‘s;;_.-e_;:&
® 0 Doc9157 (RDH) | yay A '
o= EA by Aircraft Type FAS DB PAPI

A350-900 3.84m LPV Path

A350-1000 3.89m

A321lneo 1.87m L

Ref : Airbus Aircraft Data for Visual Aids Calibration

ATR42 227 m < D > T g
B777X ???m P R .
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SBAS benefits

PBN based 3D
approaches
everywhere

20
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SEAS benefits

v Precision Vertical Guidance ( PBN-based CAT-I minima will support continuous safety )
v Vertical path integrity (In case, QNH miss setting )

v Precision Lateral Guidance (After RF leg flight, No overshoot or undershoot e.g. RNP AR)
v No GP Hold line ( Efficient airport operations )

v ETOPS Alternate ( Planned-fuel saving )
v Flight Regularity ( Networked LPV minima will support flight connections / fleet management )




Questions?

22
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