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<50% >50% >>75% >B5% >00% >095% > 099% >005% >00.9%
Availability with VAL = 50, HAL = 40, Coverage(99%) = 19.42%
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3.1.

[]

O

=29 ¥%
&g Mulx A BAS 213 SBAS Al2Hl 2 I

FEE& AHlZ A BAS 9% SBAS Al2HE =A WX FEU|T
(ICAO)Y S FAE W HIAZHSARPs, Standards and Recommended
Practices)= Wshe Al2®lo® A9dEz i 8l &9 st Sl AHlx
A9(FH, P, A, L&)l wet g Al 2 AT

free 38 AHI2=(EGNOS, European Geostationary Navigation Overlay
Service)vx  2011d  4€5H NPA(Non  Precision  Approach)%}
APV-I(Approach with Vertical Guidance)E Al&3tH o™ 20151 9L HE &
SF7}&E LPV-200(Localizer Performance with Vertical guidance to 200-food
decision height)= Al&3ta U+

H =2 3F8 AH2(WAAS, Wide Area Augmentation System)E= 2003
94 HE LPV(Localizer Performance with Vertical guidance)E #8342
o, AHlz= W9 Ui AHe FHES Fsted 20089 8ERE=
LPV-200(Localizer Performance with Vertical guidance to 200-feet decision
height)& Al 33kl A+

=9 &8 AHIZ(GAGAN, GPS Aided GEO Augmented Navigation)+=
20139 12¢€ ¥ RNP 0.1(Required Navigation Performance)E #|33}H,
20159 4¥F-E = APV-I[(Approach with Vertical Guidance)E A33tiL U=

dEol FFE A HI(MSAS, Multi-functional Satellite Augmentation
System)© 2007'd 9€FE NPA(Non Precision Approach)E Al33til U+

FHE, FE& AR=E AFstr] S8 =, HAof, 25, ok=zgdt B T
= i ol S+



T8 AMulx kA BAES 9% SBAS Al ~H YA}
FFE Al g RS 9 SBAS A"l 92 SBAS Alz=Hle] A
H, 45 9 AAAE A4 7FeAdo Ui HA HERE A" 294 2
AB| 2 AlF A Al A L7
AA =9 T FFE AHE FIAE v 29 2o
[ & 3-1 ] SBAS &5-& Av|A SFAF
A 2=l EGNOS WAAS GAGAN MSAS
WE w9 Ay R A= [ Y A
NPA NPA
2~z APV-I APV-1 NPA
T APV-I
LPV-200 LPV-200
ESSP’ FAA™ AAT™ JCAB™
297
(131 B ) B
"ESSP : European Satellite Services Provider, 3 %] A 8] 24 37| &
“FAA : Federal Aviation Administration, 7]=+ <&+ A
""AAI : Airport Authority of India, $1% &&=
“™JCAB : Japan Civil Aviation Burecau, ¥ ¥ ZENEA I3
gFg& Al A RS 93 SBAS &9 Ve F

EGNOS
Service Provider

System operations

Conformity

Service provision

[ 2= 3-1 ] ESSP9] SBAS 29 &7l



H 9] SBAS EGNOSE *>%3h= ESSPE AlEl 2% (System Operations),
4 Q1 (Conformity) F A{B]2 AF(Service Provision) 52 +% AAE

7o 2 FHI A=

- AN=" &9 AAl= SBAS AlzHEl 9 Al AER HH A2FE Ao

- 29 dF Ads =9 dFT

(Evolutions Control), &% ¥ &](Operations Management), % R ¥
(Maintenance Management), A Al ¥ 38} (System Engineering), A8l g
A (Support Service management) 22 FAE ] 5

= (Certification), Al2=® <¢HHAE HF

3]
(Safety-of Life Acceptance) 3 7|€F 7 A|7|(Other Management means)
so® TAEH AF

- AR 2 Al Ve ARl 2dd 9l A A (Service Modeling and Design),

AMBl 2 Al F FH](Service Provision Preparation) % AH|2 AlF ¢
< (Downstream Capacity Building) 5 2= /%
o] AAE= EGNOSS 338 A&t digk FdE& BASZ] 98|
EC-550/2004, 482/2008, 552/2004, 1035/2011 <] AL wEIeE

G4 AUz FAL A% SBAS A% A4 2 A V1% 5T
£ A TE WA fEe) 29 AF WAS} AT B3
Al e Astel F 199 A AA 2 PA J1Ee AR
A

(1) The Archive Server and associated Analysis tools

SBAS H|o]E 7]& &=
(2) Sub-Systems monitoring statistics tool

SHAAA 1 2L 7549 Holy 3 2 &4 =7
(3) Operational Analysis

9AA A% HlolE £Y 2 B =
(4) Reference Station Tools

71E= "oy F4 EYHP =7

(5) External Data Acquisition tool



o5 Holy 5 =+
(6) Configuration Management Tool
SBAS % S9AA 4 B =+
(7) SBAS Network Monitoring Agent
HEHND ZYUEH dojdE
(8) WAN Monitoring with the FEE
HESZ ZUHE 2 £4 =7
(9) System Tool Real Time Monitoring
sl AA EUEE =
(10) SBAS Data Replay simulator with Control Station
TEEE= 719k SBAS ©lolE A =T
(11) Fast SIS Performance Monitoring
FAAZE APV SIS 8% $4 =7
(12) Performance Degradation Alert Tool
SBAS 353t o=
(13) Service Volume Simulator
SBAS AH|Z AW A A& olE]
(14) SBAS Computation chain & fast data replay simulator
34 SBAS EAANZ A 2 Hole A AlEdeld

(15) Control Station simulator for Local Maintenance Equipment and Subsystem
Maintenance Tools

SHAAA FARFE A% ST AlEdoly
(16) Assets Simulator for Control Station Analysis and Test
FHeds B4 2 AS5S 9% SBAS sHAA AlEH ]
(17) Assets Simulator for Training
=38 SBAS sHe|AAl A& ClH
(18) Anomalies/ Observations Report Tool
oY A% Yl =T

(19) Operation Management Tool
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2, Avlz AlFA 15 Z 7E Qo B83 #HE] VeE FEY F A
- FEE Al 9l Ve AA A, &9 8, bR Qe HE
=374 3 SBAS AFA YT 7lsol LT
- SBAS AMI= AlFA 1T e 78 BUE A8 AE, 8y vwd 9
Ak, Aulz AFA AL B Az AFA AR AF 10l L
- 718k g 2, AR A", A B2 HY, FE BRSO Ht 2 Y #y
7lso] Q3
g Aul2z kHA BAS 9% SBAS AlAElS AH|2 AlF JAo] AF
95 3 ) ANSP lEe] BRF /&S HAdw FA EEL Esdte
SBAS A|2Hl Q1F e Felo] agh
: In-Service /
Development Phase : Operational Phase
Safety Assessment Process ] : [ Safety Assessment of Aircraft i
Guidelines & Methods : In Commercial Service
(SAE ARP 4761) (SAE ARP 5150/5151)

Function, Failure
& Safely Iinformation

Aircraft & System Development } Functlonai System
Processes v
(SAE ARP 4754A) J

System Design

Guidelines for Integrated
Modular Avionics

(RTCA-DO-297)
Electronic Hardware Software Development
Development Life-Cycle Life-Cycle H
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} EU T = EC-550/2004, 482/2008, 552/2004, 1034/2011,
o™, EU-2017/3730 4] Al2~Hl &4 AZo tisted 5

- EU 78 2018/1139 73, (HR)ESH 3=, #IFo
H] 2~(ATM/ANS), Single European Sky, &3, A|4<+%9, SHE
L7E W] 9t sHE AS.

* AR YY), 28, daaleed, AlolH AlFFEE SOl thed o e o Y

A /a3 4
sl o

o

A /&Y A H 2 (ATM/ANS) okl tialiAl= 71E 4 <1 552/20042]
B 74, &F 5 HFJA(Air Traffic Flow Management)ol] g #4, 39
2] (Airspace management)oll 3 A o] Z3H

[ &&7] AZA AA 2 717 #A A%

o & AGelMe &7 B olsA

_4

A

A

A = e i P B R e o = |

- ICAOE= Doc 98308 &3] #3}=x
of 3t e FFAL HAS L Y-S

(o13k =A% o] %A <
- Doc 9830914 LF3F= A-SMGCS* Level 55 24317 siAd= A4 o]
A gk AR A=Y =2 A APl aTF
- S BALs SYRH0R FPAY GV L olFAS] AA AR A5E
735k U+
¥ A-SMGCS (Advanced Surface Movement Guidance and Control Systems)= 7|&2| SMGCS
ROl ATC HBZAIS 2ol BY OIS W #37] AXYE L O|SAY 9IKE I
HAMOIA SAISID, EF2 AHABE I st= A|AH
o U-Space
8 WIZheZAn] 7| Bl EUROCAEE 438 F-ol7]o Aaux FHolAo
+8S 93 FTF(U-space 1A #H e-ID, geo-fencing, geo-caging ) A3
o
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- U-Spacew FZ2Ao] HAEE= 77 F3lS sl 1 SBASS! EGNOSY
RANZE AF B

- EGNOS 2135 #dglo](Seamless) A& HH7] $3] AEHUS 7HEo 2 BA
A& 5 AlF3t= EDAS(EGNOS Data Access System) A&

[ 2™ 3-3 ] EUROCAE®] U-Space AH|A T

Ul uz 3
[Foundation services) (Initial Services) (Advanced Services)
E—registration Tactical geofencing ] “ Dynamic geafencing v “
E-identification Wi n Tracking M n Collaborative interface with ATC
Pre—tactical geofencing Flight planning management Tactical deconflictian ¥4 -
Strategic deconfliction Dynamic Capacity management
A < | S « |

Weather information

Drone aeronautical information
management

Procedural interface with ATC

Emergency management
Monitoring

Traffic information

o F<17] wE#A A2E(UTM, Unmanned Aircraft System Traffic Management)

- UTME A4 150m o)WY AHamx &
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[ 23 3-4 ] EGNOSY] Al2]A AH]A0l EDASZ &8st 2.2i0] UTM

Critical areas|
to Monitor

l' GN5SE BEE 3 AIh

UTM{UAS Traffic Management) AH|~ B2 @l GNss 2FT x| (HAIZH
O sl 2F| (AAlZH




[] SBAS Al2Hl 7jd 2 &8 J|& 5

0 SBASE =2 AFARKA)E 7= 47 FHA "o AT
GFEH Bofo] 8 FAHLAZE AYAL Qow, AU SBASE 1A F
A3 A4 1HE GNSS RAAR AFo] 7IsstH, A MAAHSZ Qs

Z] zsg zOl
X ICAO, 2016-2030 Global Air Navigation Plan(Fifth Edition), 2016

o SBASE FFFW ¥ ohie, ZAAN2H ADSBEIN At F4E 7]
A

5¢ ABSE ol Jbedtn, 33 ARPANE A HEA2YORE @
gol b5 ROz Yerd

AT SSSA, 57| NY0lsRE A SHAILE 7Y XFLELDAM, 2017

A g, QUE A A5 A A N A e Eane

4€ 744 SBAS B4 BloElE ABTHE Aol 7hsd

[ 2A8] B0l AgFAW Mux E3F F

o A AAHoZ FFE QAFS WS SBAS AlxHS HFo] WAAS(Wide
Area Augmentation System), -FHe EGNOS(European Geostationary
Navigation Overlay Service), 2152 GAGAN(GPS and GEO Augmentation
Navigation = System), ¥&¢ MSAS(Multi-functional Satellite  based
Augmentation System)©] 0o, 45 /M L FE&EF SE AT AT
7F ASHI e
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'LPV count includes
Category 1 approach

0 SBAS MM~ A B E ==
&5 o, ol = % TAHA
SBAS Hlo|E|E T 37HA 4 & B8 thd - A}%Z}Oﬂﬂl AE Fo Ae

- &F8& ¥ EGNOS SOL2 SBAS 914<S &3l AlHI2=E AFshH,
ICAO SARPs Annex 109 A A% *é%— STFAE A= A2

- 178 A2l EGNOS OSE SBAS #1448 &Fdl AulxaE AFsid, 7t

B4 99%t 73/ 8 34mE A STANFORE At AHjx

£ st Qo Ao AgAHLe FH/5E 44 1/1.5mE YERE

W78 A8]2=%] EDAS(EGNOS Data Access Service)= EGNOS X A Ho]H
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EDAS provides free-of-charge access to the GNSS data generated and
gathered by EGNOS infrastructure over the internet.

B A EGNOS Workshop 20149

[ 22 3-6 ] 93 EGNOS AMu]A 2 EDAS AH|A 743
o 9 EDAS Al2~¥Hl2 EGNOSS 1AFHAHI 34, ALY S8Fok9

EGNOS A|2=H"lo] AHdS &83517] sl 3714 529 Avl2E AlF Fol

=

17 £ v

220w DOKSE ihancs
LRt

1 = S

RENES corcections provides] For all EGNDS station m rosl

LiiFie

Enpected scourscy fewel: .5m-Lm |horloortsl, 959%)

RTK anlution 1

: n [heorizontal, 35%) 1
3 krm froun EGRIOS siatior I

B & EGROS Workabap 2019

[ 23 3-7 | 89 EDAS Hu|A 45 Ao




[ & 3-2 ] 93 EDAS MU|A £z4 Mslg 0 qu]A oo v]7
MH| A T BEr (95%) MH|A A9
SBAS Solution 1m(EeD, 3m(F) a8 89
. EGNOS 7|&= Ht4
DGNSS Solution 0.5~1Tm 250km
J|&== gty
RTK Solution 10cm EGNOS 7l&= &3
50km

J GPS and GLOMASS obsarvations and navigation data coflected by the

EDAS Services

Type of Data

enfire network of EGNOS ground stations

.= EGNOS augmentation messages.

4 RTHK {Real-Time Kinematic) messages.

¢! Differential GNSS (DGNSE) comections,

Sorvice Description

Service Leyved O (5100 EDAS Service
U EHUHE IO
ii'l?-":li-l L 3‘;{ * bt S el
C|A| & gapy =
A1 EDAS
qu{H il g i x RTLM3.1 EDAS
SENel
E_ GNOS CojER SISNET x ATCA StsNeT
SE|RaE :I‘.} | = g “ i
"5~”‘| HYp o=ZE® ATCM 2.x
Ntrip x Wtrip
. - T W | RTOMal | a
Pt - RIMEX,
- GMSS CEojEll Archive FTP g x EMS, FTP
_FI""" E HI07| #el i 1OMEX...
T :'.'ii MR R
2 = 0= =
B FGNOS Woakshop 2019
[ 2™ 3-8 | 73 EDAS AH|A &5 ¥ 54 28F U Hojy JE| Ao

- SBAS Solution& EGNOS Als 9
%], EDAS AA] T2 EZS

of v

Sl tlolH

NFEE HolHE WS 3
e WA A
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|38t e

- DGNSS Solution2 EGNOS 7|== H|°]EH & NTRIP ZZEZ3} RTCM v2.1
I v23S &gsle] ALgALo A FAalstE WS on| gt

- RTK Solution> EGNOS 7|3 H|o|E|E& NTRIP ZZEZ3 RTCM v3.1=
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[ 234" BAdely A4 7le ME &%
29 BAH Y A Zled A ¢T3 5767\]’\‘5“44' FdEg 24
Nedeoz ydn, el ga4 RANsHeRE o FF a5/ TEA
7 (DFMC; Dual-Frequency/Multi-Constellation) SBAS7} .QUJ] e =B

A 2Hl © == PPP(Precise Point Positioning)®t Network RTK(Real-Time
Kinematic) Al 2=®lo] U3

A Y A FHAI2'(GNSS) 7l=re] GPS, 2]AloFe] GLONASS, 4
o Galileo, %3] Beidou7} A5, Adjst AL Wk oE Foke Al
59| B8l JMsaiA 2 A9

GPS(CDMA): L1, L2, L5

GLONASS(FDMA/CDMA): G1, G2, G3

Galileo(CDMA): El, ES, E6

BeiDou(CDMA): BI1, B2, B3

System BaiDou Galileo GLOMNASS GPS
Owner | China Eurppean Linion RUSsia Uinited States
Coding  COMA COMA FOMA & CDMA COMA
— 24 by design
23 in orbit (Oct 2018 ' 24 operational .
Satellites ! 22 operational pet
35 by 2020 1 commisssoning 24 by design
6 1o be faunched
1in Mghit tests
1.561098 GHz (B1) 1.555-1.592 GHz (E1) 1.503-1.610 GHz {G1) | 1.563-1. 587 GHz (L1)
1.589742 GHz (B1-2) A7 ~-1.25 iGN 5-1 GHz (L2
Frequency |, 2714 GI:.* (82 1.964-1.215 GHz (Esapy | 12571254 GHI (G2) | 1.215-1.2386 GHz (L2)
: (he) 1 2601 300 GHz (E6) 1 185-1 214 GHz [G3) 1 164-1,188 GHz (L5)

1.26852 GHz (B3)

Basic nav. service by 2018 end | Operating since 2016
Status o = Operational Operational
fo be completed by H1 2020 2020 completion

: 105 (Public) 1m {Pubiic) _
Precision 4 5 - T 4m om (no DGPS o WAAS)
0.1m (Encrypled) 0.01m (Encrypled) { J

System BelDou Galileo GLOMNASSE GP5

=5 https:/fenwikipedia.ong/wikifSatellite_navigation

[ 3% 3-9 ] A% 9FUAILGNSS) Hat 2 A

o AAAFHAI2=E HAUsiel A, 2 25 E BAS] A% dF&
A3 B 73A 2~EQl DFEMC SBAS 7HF 7)< Jidto] 351 Q&



- DFMC SBAS Al2®l %= P9k 7182 ICAO DS2(DFMC SBAS SARPs
Sub Group)oll 9J3] 3= o, 2022 del /Y $EE HFRZZ 3t Q)

[e)

=

- DFMC SBAS AF&A & P eh 7/lE& RTCAS EUROCAE®] 2l3l <=3}
Ha om, 20220 M d5E EXE 1 Y

=" Plial Frequency / Constellation
& Current SBAS Systems

4 Availability 83  function of user location

” .
ik & [

Latitucks foha)
L=}

1 . = L Ll
<B0M >S50 >TEW >BEN »80M > BN >N BASE PR L
Ayallabilty with VAL = 50, HAL = 40, Coveragel00%) - 50% —

.‘n& o :
£ 4: SBAS IWG
[ 2% 3-10 ] DFMC SBAS 7184
- "ol WAASE A DFMC SBAS Al2®l #3893 7|HkAlAd A 2He
H=3M o™, DFMC SBAS SARPs2} MOPS 70 A 3 20241 GPS L5 4!
%9] FOC(Full Operational Capability) G0l S3o] Al2H Q1F 2 &85
FHFol IS
- 499 EGNOSE Galileo FOC®F GPS FOC YAE I#H3lY DFMC
SBAS(EGNOS V3) Al2®HlS 7 Fol o™, 202572 DFMC SBAS
AN ANTE BET o Holn, o]F DFMC SBAS A B AE AAE oY
- 4B MSASE 71E @Y T 7|Rke] SBASA tigk AN A &
7, DFMC SBAS HIZEHE=E 79t 3(2018~20224, 5d)o] Aom, 2022



@A7kA] DFMC SBAS HIZ2EHI =9 7|5 2 A5 AFES 4T JHY
- S22 dYFa 7)) SBASSE DFMC SBAS /NS HWalste] 2=
of dom, 20200 A|FAET WS A|FO R 2025W7FA EA A L
kA3 5 S P gAHY
U Zokelld B&He 2148 BAAN2EL IA Network RTK Al 2=H]
I} PPP Al2HloZ UHHY, 38 A"y =27 5ol aEEA &
o

AR B AL FAH A SHNAH w2 AFEE HAF

(@]

- 8 HAYA 2H O] %7} T2 AN 2@ F5H3 = ¥, Network
RTK =& PPP A|2HlS F217] AZA 9152 AF70EE 9oy, 57}
FEZ FFo] FIYPHI }}v

- Network RTK®} PPP AlAElS BE Th9] 7|&E W 7[HEo g 31,
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- dloly 43 Al2:El(External Data Acquisition tool)
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14:23:50 GEO.ON-317-501
14:23:50 INFO-501.select_cpf 317 nosis
14:23:50 INFO-501 select cpf 317 SiS
14:23:50 INFO-502 select_cpf 313 SiS
14:23:50 GEO-ON-315-502
14:23:50 GEO.ON-317-502
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14:23:50 GEO-ON-317-501

14:23:50 INFO-501 select_cpf 317 nasis
14:23:50 INFO-501 select_cpf 317 SiS
14:23:50 INFO-502-select_cpf 313 SiS
|14:23:50 GEO-ON-315-502

14:23:50 GEO-ON-317-502
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Scenario : testd 5
generated with mkscen.sh fron configuration tree OP_ESR241M Y1 DP10 —=

— scenario
*I. E1I) Scenario testd fron YSRLDEP1O used for tests of ASCET V3

Time mode : real tire

hasat 1ist 1

GBL (ALS) 002 (ACR) 063 (BRA) 004 (CHR) 085 (CTH) 605 (CRK) 067 (W) 068 (03A) 009 {es) om0 (a16)
611 (HBK) 012 (GOL) 014 (LSB) 015 (SWA) 016 (WAD) B17 (MLG) 018 (ALY) 019 (KIR) 020 AR)
553 (Now) 023 (W) 024 (R 078 (LAP) o7 (She) 27 (LPE) 028 (S0F) 639 (G 635 (now) okt (T8}
32 (TRD) 033 (TRO) 034 (ZUR) 035 (ABS) 037 (AGA) 639 (LYR) 040 (JME) 041 (ATH

RIMSE
e el omm(ackl o (o) oo (o) sen ol con (oo omy ) one (hon) e (et ecn (e
091 (HBK) 092 (GOL) 894 (LSB) 095 (SWA) 036 (MAD) 897 (MLG) 098 (ALY) 699 (KIR) 1 2 (HON)
165 (RK) 104 (R06) 205 (Lie) 108 (206) 107 (LpT) 168 (SOF) 100 (61 116 (hou) 111 (15) 113 (120)
113 (TRO) 114 (ZUR) 115 (ABS) 117 (AGA) 119 (LYR) 128 (JME) 121 (ATH)

RIMSC

2 . S50 e () 265 (L) SPLORRY, PRGOS R 2 OO 285 AT
168 (SOF) 190 (NoU) 193 (TR(

NLES
501 (AUS) 503 (BUA) 507 (BTZ) 508 (RDU)

311 (TOREJON) 313 (SWANWICK) 315 (LANGENL) 317 (CIAMPINO)

321 (TOREJON) 322 (TOREJON) 323 (SWANWICK) 324 (SWANWICK) 325 (LANGEN1) 326 (LANGENL) 327 (CIAMPINO) 328 (CIAMPINO)

RPMS :
891 (ALB) 005 (CTN) 067 (WRS) 614 (LSB) 024 (ROM) 625 (LAP) 027 (LPI) 041 (ATH) 507 (BT2) 508 (RDU)

Initial state :
OPERATIONAL: 601 (ALB), 062 (ACR), 003 (BRN), 804 (CNR), 065 (CTN), 006 (CRK), 867 (WRS), 0GB (DJA), 609 (EGI), 016 (GLG), 611 (HBK), 612 (GOL), 014 (LSB), 615 (SWA), B
16 (WD), 017 (MLG), 618 (ALY), 019 (KIR), 620 (PDH), 621 (PAR), 022 (MON), 623 (RKK), 624 (ROM), 025 (LAP), 626 (SDC), 627 (LPI), 028 (SOF), 629 (GVL), 830 (NOU), 631
(TLs), 032 (TRD), 033 (TRO), 634 (ZUR), 035 (ABS), 037 (AGA), 039 (LYR), 640 (JME), 641 (ATH), 501 (AUS), 503 (BUA), 507 (BTZ), 508 (ROU), 311 (TOREJON), 313 (SWAWWLCK)
, 315" (LANGENL), 317 (CTAWPTNO),

BACKUP: 563 (BUA), 508 (ROU),

Initial NLES submode : L
ACTIVE: 501 (AUS), 507 (BT72), ‘
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o IAA 9 E FAES #E A" (Operation Management Tool)
KASS 2 AN SBE/Fo22|E/AXILIGZENA 225t | ![ot0] f7E= 4y
8E HHIZ, SIAIAHRC] FYBEE SIER0] FAIEs R 7HMo| M2 SIEQ HE AR,
EX E(Trouble Ticket), 2 X|A|(Work Order) 52 2t2|gt
o SIER0] HE 22
F8 o SIRA|AHEN B FHE =X A2
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