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120 1ukAl 3F2(AOR-E)-(EGNOS)

121 Bl

122 njshet

123 ASTRA 5B-(EGNOS)

124 ARTEMIS-(EGNOS)

125 Luch-5A(SDCM)

126 1Al 4F2(IND-W)-(EGNOS)

127 GSAT-10-(GAGAN)

128 GSAT-8-(GAGAN)

129 MTSAT-1R(EE MTSAT-2)-(MSAS)

130 iy

131 iy

132 iy

133 S1mpAl 4F3-(WAAS)

134 WAAS (dleFe)

135 AZ A 15918 -(WAAS)

136 SES 5-(EGNOS)

137 MTSAT-2(MTSAT-1R)-(MSAS)

138 Anik FIR9A-(WAAS)

139 GAGAN(42P)

140 Luch—-5B—-(SDCM)

141 Luch 4-(SDCM)

142~157 Elleiges

158 NIGCOMSAT-1G

—- WAAS A|AElO)A AMESH= 994 PRNLS £ 3712 A 159480z &
1359, AnikFIR§IGg§o=2 e 138W, 2|1 AuRAZRE daps] AE-

kAl 4F3 940

gebE 13390] k2 ALg Sl 9lg

st

E:3

ofl
)

=1
sh=



T3 EGNOS A|2HoA ARgsHE 914 PRN2 & 572 AHIAE 98] AHEE
QAubAl 3F2 9149802 AgshE 1208, AupAl 4F294-802 ARES<l 1269, Ald
§oggt AHEE?l ARTEMIS9/-8 02 ARgoli= 124¥0]H g ARgAPor AL
= $14 ASTRA 5B9IAggo= Abg=E 1239, SES-59480=2 AMgd 136HY
A2 ] MSASAIAHEIOA ARESh= 914 PRN2 2702 MTSAT-1R {1802 ARE
&= 12997 MTSAT-2 9480 = Algst= 137H9

ANAEEEY A= GAGANAAHA ARgshH= 914 PRN2Z 3702 @A TARE
GSAT-8 9Agoz AMgsH= 1289, GSAT-10948 08 AMRSH= 1279, 181
FT IAE GSAT YAgoz2 ARESHE 1391 0] Sote ArejYl

A AR 2Aore] SDCM AlAHo| A ARgsh= 914 PRN2 Luch-4 9482 =
AFga] Aol 1419, Luch-5A & 5B 94802 ArgoAgel 125Wt 140Ho] zHz &

(& 2.1-3) PRN o] gAtg EA(GPS L541%)

PRN F L AHE A]2d"
120~ 125 0w
126 QlatAl 4F2(IND-W)-(EGNOS)
127 GSAT-10-(GAGAN)
128 GSAT-8-(GAGAN)
129 MTSAT-1R(EE MTSAT-2)-MSAS
130 INMARSAT 4F1
131 njarer
132 n|aher
133 QutAl 4F3-(WAAS)
134 njater
135 A Al 159148 -(WAAS)
136 oot
137 MTSAT-2(MTSAT-1R)-MSAS
138 AnikFIR YA -(WAAS)
139~158 u] sy
158 NIGCOMSAT-1G

WAAS A2EAq Agshe 94 PRNS & 3z 24 -15 g4gon guw
1359, AnikFIRSIGE.02 Q98 1389, 1ea AnpiAzye dxs) Agshe
ubAl 4F3 g0 BIE 13390 247 A1 B oS

EG EGNOS A2HA A8sts 914 PRNE £ 1742 Aulas 98] 4859
QUEA 4F291480R ALgFS 126M0] EA

Qo] MSAS A~Fo)A] ALESHE $14 PRNS 2712 MTSAT-IR 914802 A4
St 120917 MTSAT-2 §14802 Abgsts 1370

ABLEEFA AEe] GAGANAATONA AFgate $14 PRNS 3702 @4) @Arg
GSAT-8 94§02 Atgsh= 128H, GSAT-109144802 AREsl= 127Ho] &4



JEATA Y A AT B 7H @ F5 A Al 24
g4 Ae B 71
O GEO 945 F7H<l &4 A 4soddoez &gsto=n, GPS-like I84E 571
AlA SBAS ARGAFEOIA 71 B A5AdS FEAIA
O ol 9ol BEAWAAE FEotes BAAE $148e F7HQ GPS fido = AME 715
ot = A 75S Alsstes 44
O SBASE= AAHZ 14 $AE AREAIA AFstzl s, & 7] #AIAMTO,
MTINE °l&
O A Al=E st Hsl 2ot 7le2 = &=
NZVE7] 715
- GPS/SBAS 41712 7E] 9] 42t }9] F7]
- 1PPS ¥ 10MHz A13/47]%
- 3 9 vkt 57175
- GEO 413 Steering 715
FTEA Y= A97]E
- SBAS #2824 HH7%
- SBAS HA|A] #417]%5
GEO/GPS #24 ZAI7|%
- GEO 94 9] TLT(Test Loop Translator) A7
- SBAS St&F4le W SBAS HA|A] A TA7]E



o AENT 75 g A

O WAASO] $J44%5A1=+91 GUS(Ground Uplink Station)o] G5 AH] AtdlE o231 o

W w229 B4 dA AT GRS AT 5 gL

10

GROUNDUPLINK STATION (GUS) BLOCK DIAGRAM GCCS —
caupuL

RF UPLINK (RFU) iy s
™
i \
SIGNAL GENERATOR SUBSYSTEM TYPE 1 (SGST)

LILIGH,
LGE

LLBANDLNA
ASEMALY

L

LABANDLNA
ASEMALY

FREQUENCY | TEST
Laoe
[T vl TRASADR [* s
tane 5
.
Lo

KLYSTRON

WAAS
Network

AMPLFER

| | Ranging Az & A 89

(1% 2.1-6) WAAS-GUS =& At

O EGNOS9| 945412l NLES(Navigation Land Farth Stations)®] 5% ZH] Atel=

ot gow 2ERI(130), ZFHA3Y), HEHE(23D), olge]or23h)e] AA]

(="
Inmarzas-3/Fd
Cu = 645542 MHz ca
Cd = 363042 MH=
L1=1575.42 MHz o
L2= 112760 MHz -
g
- = = e = = = = e e = ===y GPS 51

! 5 M

99ME: I MITEQ C-band l

1564 029844 M (C)

i
1
MITE |
Compazmica Card - - Doun Comverter el
I: ' ©4- 12763 ||
D51 Cand 157542 ME2 (L1) =
“ 315 025844 MEz iz |

ISABUS

PC Controller

(18 2.1-7> EGNOS-NLES F-Z3H] A



6. SBAS A7 A% A 24

7F.

ot.

O SBAS AA AZ AHg EAL WAAS IOC Phase A7 A% (Design Verification) AHl

g Jtos 24 24

4A 2T

x A @AY ¢ Design Requirement

O En route through LNAV : % 7§9] GEO(Geostationary Earth Orbit)7} A= 444
oz s&sts A-F, HHIACld 7169 continuitys Re AHIA Ao AIZME (1

= 107) Azdfor &

Ol

7He] GEO(Geostationary Earth Orbit)7} A2 HAAAH oz F2Fs}
A continuity= (1 - 5.5 x 107°)Hc}t 7

H

O LNAV/VNAV @ &
= 7%, WAAS Signal-in—space U
ofgt

O St=gel © A=Y BF dlolel el

O AEE : AF A (=] et Heka

pS| 74] A

aA A5 YH

olN

O WIPP(WAAS Integrity Performance Panel) =<
- FAA, Raytheon, Stanford University, MITRE 59 H&7t2 #4449 7& AE #d
- A A" o A Technical Oversight(7]&2 A%hH AE
— Design Decision ¥ FZ o] thet A4 AE

— Safety/Integrity ©l4¢ HE



X

X PA EILEA], of

- GEO uplink gt



7. SBAS AZEo] AL HF Al B4

O SBAS AZE{o] 34 AT Al 242 WAAS(H=) AZEof SHd A At

=z O
H Az o

- MIL-STD-882C : System Safety Program Requirements
- ARP 4754 : Certification Considerations for Highly-Integrated or Complex

Aircraft Systems

- ARP 4761 : Guidelines and Methods for Conducting the Safety Assessment

Process on Civil Airborne Systems and Equipment

- DO-178B : Software Considerations in Airborne Systems Equipment Certification

O 5T DO-178BE <45t 2AAdE PSAC(Plan for Software Aspects of

Certification)& £ AZEY o] AW F7] Adlte] 24 AZ &5 47



Qualitative

1
Design Level B SW HMIFT structurs
esig =yl HMIF u
sssurance 7 - — FESUTANCE EView
;::,:,:;c cDog-mpIiiEc—- | Safety directed analysis & test |
. - S5SUrANCE review
review r- _f ______
L] WWICCIQA

________ Qualitative

HMI FT structurs

Safety directed analysis & test
of critical level D SW functions

SW component

aata

Other manitoring
check data

System architecture & functions| descriptions

Algorithm data - " Procedural
- mitigation
cert review

y

Algorithm failere || HMIFT base event
rates EHDDELEﬂmEE

HW HM| failure rates

from FMEA l

HW HMI FMEA
IESUMANCE review

CRC fsilurs rates

=xXposure times
ASSUTANCE review

CRC failura rates
A55UMANCE rEview

-

£ ’ HMI FT base event
probability calculstions

L7 o ot
= Diata flow - intersecting pathes Sre connscted. @ = Safety team safety assurance activites. *

i —R= . HMIFT base svent
= Dtz flow - Intersecting pathes are not connected. =Raytheon activites. probabiity calculstions

SSSUTENCE rEViEws

44

r-----

| : =Raytheon verification, validation, config control, & QA activitie:
e = 4 (placed behind comesponding Raytheon development activities)

(19 2.1-8) HAA HSE A 8% (FAA, 2005)

O FHA 7l+= SARP(Safety Assurance Process Requirements) 7]

SACIL(Safety Assurance Configuration Index List)& 2H4ste] ArE&9

AL =]
5 T3

o

ek |



8. SBAS 74 A2 £YAH 2 AZAA A BA

U SBAS P4 Aad £9AE HE U
O LYAFFL 541710 7151 dolelat ket Alxgo] 715H Hole] tat FA
2 2Ae 59 4%

- GEO AZA] 2 #4

- sy

-d
o

|
N
N
oo ml
o

|
re
1
o,

|
2
=)
[>

7IH =] 4]

® GEO 914 A% #4438 2 Lock &4 £4
- GEO gldozre 4408 Aze] A8 -152.5dBW ~ -158.5dBW] #9jolofo}
5t SBAS Z:A17]7} A5 2 FEF o] LockS =x]2] 91 &Aooz A5 =

o] 7FsaioF
- GEO 9dozfH S48 Ao AHE stelstel GEO 918 2 A4FAZY 5

) =
*5715!]_0'



@ CNMP(Code Noise and Multipath) 4

- CNMP #42 SIS 8 FAY 2 SAXE 271 98] Z& = % as4d= 24
E AaAZle YHo =N drEa 91 dE gt AAZE B&SH(smoothing) & ol &
THAE F45t0] 5479 e 2 A= o2 E4S 24
- CNMP 24& Fdto] 7IE=s Fdske GPS SHelu, #417], Ax] 2H3 5ol digt
wAo] 7HEstH ol FAll ZIE=Y 7lse dF
® GEO HAIZ] &4
= GEO A7 242 mAZ]9] FAVH 2 g3y 7Heol 7S Selsty A= thE |
AZ] FEoll et AEE BEIF #HAIZ] 7B @ FARY| SEShH=AE E4
- o]& ol WARTE SFAE=, AdEA=, GEO fiodA g ' AE He A
of ZAIZF WAst=AE dF
@ A% A5t Ald(Degraded Operations Tests)
- 45 Ast Al@& SBAS 5t9] A|ARE A5 Aot AEoA FEd= AL R
T2 o o8 7Hest Y 45 Asost=rHE Bt
- A% Aot A9 TR &
» s Aot oA AARE 518 7t o A5 74
» A2ELE oAE A T Al AR 9 Aol H fAHE 2AE ofj ot
N gFE EARE Hof qlojof o
® FIAY= 715 AT Ot
- TYAYFE TIEme ol U SHAE ol8ste] HAAREE stz AAHH
HAAES] fa4d 55 &dsh] Ss a2 &2 7Is<= 45
» UDRE A &4
» GIVE ZA &4
» Range 22} A &4
» AAAH A FEY 24
» FEA AR 24
» YAAH|A FEE 74
» XA EIA ZRRA A
» XA B AR EA4
» AAAHIA A5G B4



2t SBAS 74 A& Fhofl AEAlE B HSAA e

O SBAS 74 AlAH 7Ho] AFAEL HEHL 717 LAA)

do] JMEH ] 948, SBAS AAHle] 458 Wt
O SBAS T4 A2w 70| AEAY AZUAL chew
¢+ SBAS 5= AF
- GEO 43 F&
- ez 0
~ C&V(Correction and Verification) A|AH S
- B4 YEQZ S

- AzE A he/AAE AR



7F.

O PIFI FEoNA SBAS 29 F WS @ A1y AT =AYt shAgere] thsh

nl= WAAS of=7]|<

O "=l 7% 20073 GEO 4= Ak A olg=2 #+&78 4 9o GEO ¢4

Qs Aol BstAd u oS A 2A% e fRAde A4UAS B4
SE

(1) GEO 94 oA & A% 9 ofzAr

2)

x 918 Al Al7T 2007

e T 94 AR, GEO AFAILH
W 7178 ARG Locks @7 =W AH|2 Foig za

O 7EF $4719 AgA $417] AA o]z WAASS] BAARe £417] 24 X7
o]

71E A9 EFA7] dgZo] 22MHz(F9) o2 HlolojA @ato] FeFs| GEO g
A AAZHO EBEAE of7|AlAH GEO A SAHZIE LPV(Localizer

Performance with Vertical Guidance)o] &-8x]2] Z3gt

GEO 914 thAl ¥ 4% 2 of=Akg o2

O U4 YAl CREHA (Telesat®] Anik F1R)¥} CRWA (Intelsate] ZAEHA]15)L o

4 (20MHz) SA7IE BA

ol B Bt WAAS ARgAtE vl HiE oldolA: 270 AAAE A=A Yol &
AstA =ol AFE7t AA FH

71zel wAStAR a4 @
o2 GEO 9142 LPV AHIAE 18 o



=

WAAS AHEAFEL GPS Y449 df
oI WAAS #elA A5 5 o]&3gt
o EEO 97~100% A ¥olA 100%2] LPV 7S oIS 5 A1, defA7te
85~90% A FollA 100%2] LPV 715 4 5 A &

Azt A 9] A9 T AT EXfotEE JAubAl 4F3 1S AAte 914
AW 2] o|FeE 44

WAAS GEO d91AE 53 LPV MHIAE AT & Qe ol th3d Ze AR
2 7bssH #

- SBAS A5 E AlFst= 91480 ALt JAAEE 74

- A A= 40l Algote AAAEH et HEE FAsHA metstal S

- 3709 AAAE f180] BEF 7]E QIupAl Alg]=9

A
o5 Fll SBAS HH ol tiet #24e HET + A

% EGNOS o274

(1) EGNOS A|AHQ] o1& A§ of ZALE

O @A EGNOSOAE GEO #le1# A7t MT99 MT17 HAIAS Ha Al&Aoz v

I 417104 Bgata Tk olg

|0

& Foluk e UZA7IA X

[¢]

O EGNOS Alzsle] 9914 7% #A1%

- MT9e} MT17 WA =]l A 178 91217F 200km o] T8
- MT17 #AIRIQ] 914 &b (Almanac) AE7F 300 44 Het 2 x[¢do] HA= Y,

AEEH= 948 912 AEEZE 150km o A



O FAI719] A5 FHTAoA MTIeE MT172 A&l Akt H2$144 #1#17F 200km
o] oAt IAEER X At wolA SBAS A AT A9
O 417l MTI17 &b dlolg7h 300% ool 4l=A] & 7
AZ19] AP HARE 3D 4 glol, SBAS 29 AR E A}%%‘ T A =
O EGNOS A|~AH”I] GEO #IA9] A =4 A
- ARTEMIS 91439] =2 A o] 914917 ek d3dF= =
» ARTEMIS $1/4=2 2001de] FALE Y FAZ o] HapHog F7t
» dA= 9° o AAE 7H

o AAZRe B gldo] Tharet AMASE FUSIL oS

Hir

- MT99F MT17 wAIR]o] ekt 914 #12 29°] &71s

(2) EGNOS OWA(Operation Work Around) t-8 2k

O @713 fgeoz: AA9 ARTEMIS A4S A& #A$, disde glon
ASTRA-5B 2 SIRIUS-5 YAHAIE E3) 312

O F714 deloze MT9% MT179] 224 Al +417] 47 ¥4 &3l si2

O #7713 H-$o2E EGNOS MT99F MT17 WAA 9] BAHS 2HE & Q= EF

R

() *FAE 9 dF B

O SBAS &@Ad2 Ala" B2 45 Ast A SIS & A7 719 2A 5188 5+ 3
+ Ae B A" S Btk Aol 2HS 79, AFAE A2" 2t A|(SAT,
System Acceptance Test)S A5HOo2 4=t & 57



A2d APV-IF SBAS /TS QI3 AR 7l& =&

O APV-IZ SBAS t}29] 51¢] AlAHlog A H

- A A2

> BIFLGT  SBASE WA U Alol, Belshe] FAALR, 7%, JHENZY o
oJHE EgHoR e A A%

» FAAEE A EFORHE S PPElolE, ZHA 52 olgste] BAYR
524 JRE PP SBAS HlAA FAoR WIste] IBATOE FA

» PABAR | FYATORIE 5418 SBAS AN ol-85to] SBAS B E A

A3 RAY A, A7) 5o A AR AAAEHoR S4
» A1ET S A Ao n2d BEg
§ 48, A% 2 ol A2 52 49 T 5TLDR, FUHe
- A= 94
> SBAS AHAl AAAZAGOIA L1 Ex L5 o] Fuira washel We Ao
Qo] Al 71 AsmEch gekstn e gy Aus A
» AAAZSHNA ot FRol GNsset FAAEIAe] A% 2 AA B

H/REAY AR, AEs BEEE/FEY R 50l U=

2 ARG #3510 gons FAAE A4S dxtste] A



%
w29~
ore SBAS BIAIX| SA { 4

GEO

KS-R KS-P KS-U
INEZ FYgH2= 2ldEM=
(e ) (o)
N RNy
GPS ¥ SBAS HE SBAS HIA|E|
2+ f24 " A gl =g
Al
HE HE HE
'Y i 3
KS-C
SR B
IET/SYHET/AGE LT T A HY
(19 2.2-1)> SBAS A=
E 2.2-1) SBAS A AlAH] AR 75
REEE S A 2 H] e
KS-C-F1000 golg 3 4 24
KS-C-F2000 A 2" Al E Ao
KS-C Eg8 o=t KS-C-F3000 PRS- I-DAREES
KS-C-F4000 4 =9
KS-C-F5000 7|t
KS-P-F1000 tlolg 3 9 A
KS-P-F2000 N8 Ax/AZE Y AR AR
KS-P-F3000 N8 A=/ANZE 72 HAE AF
s KS-P-F4000 des Bg AR 24
KS-P TIAE = KS-P-F5000 AeE 2A4 AR A%
KS-P-F6000 F274 AA
KS-P-F7000 SBAS H|AIA] A4
KS-P-F8000 SBAS HIEY T A7+ AA
KS-R-F1000 dolg 3 9 A%
KS-R-F2000 3 dlolEl A= A2
_ - KS-R-F3000 3] AdH A=
KSR e KS—-R-F4000 org A2 P4
KS-R-F5000 3 dlolg F4
KS-R-F6000 o fA|z] F41
KS-U-F1000 SBAS AT AA 7%
KS-U-F2000 A&7
KS-U-F3000 SBAS/GPS A2 4417]%
- o KS-U-F4000 TdAE= A=)
KS-U FeEA= KS-U-F5000 GEO/GPS 274 7HA]7]%
KS-U-F6000 GEO 914 A&7&
KS-U-F7000 AT HE57)s
KS-U-F8000 A C&M 75




L AA Mds AT 71 24

O NxH fFAY B4 gzt A%l B2l ALY AA, FHAE RN 75
9 427} glew, Zztol dstel e olael 28
- AR e
» A2El SsteEge] B AZEQC] Vi, A A, 94 B HeF ¥ Fo 8
e 59 9 ARst 24
- A2 AA
» AAE LS 913 A1E A, AW AeHol s, YEND 58 g AL T
Z AA 9 B, AlLE AEA ARF 5O 84S Y 9 HESHL 74
- S}/ HF
> MR A2 27 BB AW B AW U A4 5 AA9E Saeh A%
shedl Waw a7ARE £7 2 AEST B4
A LI =R -
» 71237, JHBAR, BRedD, FUANR, UEAD A4 5 27T 52
2 AEsT 4
O 974} BAoE= dF a7ARY AE (MRR, Mission Requirement Review)el Al

8 87

HE (SRR, System Requirement Review)©] -2

. AaE A4 9 A 7S B
O AN&® AA 4 g GA'= ALY QAR 9 2 AA|, oAH] A 2 A A
A, 2 g4ugE Y 9 st A" T T AR T ERll 8 EHE A
5
T ©°
O A&dl AA 9 74 A7]e] HE 3]e= of|H] AA HE (PDR, Preliminary Design
Review), AA AA AE, Ef};} ZH] HE (IRR, Integration Readiness Review) 5©]
Qom AA HE A= HAE dFe AHEE g1l



O Axgel B4, Beb §ABS W, AP W ¥ 5 ALY AT $H=E kol
AL 7] FEE AXBE] ot ofs] A EHL
53, ShEde] W AXEGY] 47 Fol Ba

- olo} paiste] HEsfoRE BAL SIG JIW g A, GPS $1X2A Ba BA
90| SBAS Tl BA, AAAEGE T BA, G, e, BY, B 5 ol &
o

7ol BA50] U3

O A&d”l A H7F 2 A5 /dE stegolde AZEQo] 75 Aoz AL,
o] £ AY (PQT, Preliminary Qualification Test), &4 &4 Al (FQT, Formal
Qualification Test), A &2 Al¥ (DQT, Design Qualification Test), A &2 A]

& 4 (DQTANA, DQT Analysis)o] &

o
i

stal, Ak Hi 9 HE 9)9F s,

= r S
o [ =
el A7 A, A 29, 7ls 98 A 5ol A=
2

O ¥ &2 &2, 4, 919, 44, A, AE=, B 5ol e ol gt B}
2 HIA 2, 24

S Azd D QEels AL AT A4 W R gAA T2 fashe A

- A2 W elEuola MAL obslEA Ao, AA W ey B glon dlEel
g 5

SEGRE T R

“ —
94 BAL Zaste] SOAAH A% @7EAS d
e Aol
SEE DESE
C R 9 e qlEdels AR 2 g, PF Aol dlHHols 5 oR AR,
Qo] s WA W WA A )% B 58 59

Fed=, TS 52 shAaE AF 24, sheAa" AR 9 A Ve



o A2" T 2 27 29 €4 @AVle 24

O Az T 9 27 &4 &¥] @A'E AlLH stedoiet AnEoe] Tebyd HA
A, daE % T Ade s $A2 Holy B AZE S &85}

O A&’ dA 9 7 A7le] HE 2o= A@ +FH HE (TRR, Test Readiness
Review), A|A®l A3t HE (SQR, System Qualification Review), =% FH] HE

(ORR, Operation Readiness Review) 5©°] 9lom HES] st AEE <21 29

O Azxge] Qleso|x HA ARt 5

A2E 9 QEHols AAL AxY A W AL AN T2 LAt Az
¢ 9 27 9 26 9N f4 BE, B 5L 5

O N2® 9F B AF F' A2He] AgAuze] BfF AFE ety 2 Fu
SUe AFHoR Agste BAR Axd AF, 5F AW AY, AcE ES 4
Potn AFHoE WPPLE £

O Al&a”l AA = A A7lo] AE 3o AAF A AE (SQR, System
Qualification Review), =% <H] HAE (ORR, Operation Readiness Review) 5°| )

orq 7415._01] old—o]- A}%% ﬁq_ JQQL

ahAsd ABEE W AE 1S B

O Azd 4% W7k 9 AFL AU FESoiie] 2ZES o J15 Ages FHE,
o] &4 A (PQT, Preliminary Qualification Test), &4 &4 A& (FQT, Formal
Qualification Test), A &4 Al (DQT, Design Qualification Test), A &4 Al

3 24 (DQTANA, DQT Analysis)o] -
O Al 4587t ¥ 455 S5t =9 <499 HHe 1Y

1) 4587 2 A3 A 5

O SBAS 1% 71F, AL® ATAG, ALY AT AL, Fq9 @ 4F A SL W)

E% 450t U PF ASe 24
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'l SBAS HIAIAE #ﬂ s @Al Aol AAE A= 4 AE= GPS 914l AlEst
Zrto 2

= C/A IEet &

OB A TLo] A= GEO

ol Algs= GPS %*301 A-gote HelA Aoet A
SHA A 4 =2 24 1PPS ¥

APEAFE T GEO @l 427k GPS 4] Aok eI Alzst gstet
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AT TS A% 7s 24

TEEET Al2E Y Ve

O SBAS &o9=2 SBAS AJ2®l 2Y(System Operation)?} -FAES  (Main-
tenance)E HE o= SEAQ Fwolm A|AHS] AubAQl Al 9l A|lojE F5 SBAS
MEAE MR w FgEok=dl 11 FHo] =

O Wty == F5517] 9ol 2F5HE 715 2 87 Ass d=E= AEss
IO dge FARCE A ZHart glow, Fed=e 544 #Q(with
human)2 & 7} 7Fed A2 SEoIAYELE Aol glol(without human)k= 7]5H
848 HE 29 W GARS, AA 2 Alo] Fo] AEstE1 9A {FAESs B A

O o]t SBAS AlAH9] 9 9 FAHS 755 Al sd&F= 715 ot &
o] A4 47}7] F8 F7]5E(subfunctions)& 3
- dolg 3 W 74
- A2E A B Ao
- A AE {AES
- 94 &9
O fi9t Zo] AA 7|FEHE e 47149 FEd=9 F7lsE= A8l H4AM &
AEGTolA AHESH= HolHE A7 sh= SBAS A|ARS] 8 7|5HE FEo] T8
O THY= 99 Function #82 A|2]qt SBAS A|AHIA AlFE|ojof Sh= F8 7]
59 WY 7les AYstH TR Us 4 s
- Function #1 : glo]y %
- Function #2 @ 0|23 HAAHE 24
- Function #3 : 914 A= Z2A
— Function #4 @ 914 BEFHE 2A
- Function #5 : 9§14 724 HE 274
- Function #6 : =32 ©lolg HF A
— Function #7 : SBAS WAIZ] ¥ W AYAE AlF
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Y 1 |
Function #1 === ==
G EO Function #7
Collect Data
H Provide
Sate”rte SBAS Message
»| Function #2 Broadcast and
Rangin,
Determine Bille
lonospheric
Corrections
vl  J
Function #6
»| Function #3 Provide
Detatining Indl.afEJenfient Data
satellite Verification
Orbits
Function #8
»| Function #4
Determine
Satellite
Corrections
»| Function #5 :
- <= = GPS Signal
Determine
satellite «+— SBAS Communications
Integrity

O ¢ 19 2.1-3& Function #1 ~ Function #79] 7|5E°] &
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1

—

<19 2.2-7) SBAS 71
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glojg 43 @ B4 (Data Collection and Analysis)

SBAS <& QlgHo]lA Hlolg 4+H(SBAS External Interface Data Collector, SEIDC)
| BURIT A ool SR SBAS A28 7 wF—ETa 94

SEIDR) : B£35te] % atislolaol Algat SBAS Asdle] 4 fiBas

B we 2% HolHE Bgeqae £9 U fAuse] A8 4 s R

olf| PHI= A4t EIE, SBAS AARCY Feed=ol AMREE S AZEY]
ojof AR 7HESte R HoIHE 7hEstAY AREAE EE 4 Sl E B4 ZUlo=
Gk

SBAS dlo]g] A 2](SBAS Data Processing, SDP) : SBAS A|AHIS E3f Ao Z}% o

Eat
olg 5l AAYLHE HloJElE SBAS AlAHIS] Hes ZAY W golsteE HlolE A
= Adeitt. o] i, dlolH A== FF SBAS *l_E“—‘ﬂ %Oé R FAEg Al AT
wotH, o HigoRE &8 o ks AHHE 4. SEIDRI FAReRA|RE SDP

SHEF=Y W A2E e oy Az 9 7]5o] Eﬂ AEas

SBAS 271 dlo]§] EA](SBAS Log Data Display, SLDD) : SEIDROJA AA4-H E4
ZUO| Hlo|EHE HA|

AR a9 A EA](Position Error & Satellites Display, PESD) @ SBAS A&
o #A717F Q1 FAal] 4+ 9 F] YA A} A9 5 HA

SBAS dlolg] #<I(SBAS Data Backup, SDB) : 53e9=2] dlojy Az} A
¥ RE JHE o]Fo® AW ¢ uoprt SBAS AAHIY FE Y H A A4S
el Heflol8 (Big Data) 28 oL AA| A, HE DBMS(Data Base Management

System) 7|&k A&

X
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A AE ZEA] 2 A o] (System Monitoring and Control)

O A& g (Data Processing, DP) : SBAS A|AEl ZIAS 9J5te] ZF T4 QAE0A &

dujs A 2 A4 AR, 43T dolEse] AuAe

SBAS Al2A®l 2ekQl A5 FAI(SBAS System On-line Performance Monitoring,
SSOPM) : Ztm 2]¥l SBAS AA®] 7+ 41 wA[Z], SBAS W[ e, FA4l
BHl, B4 AP Toll diet ARE AL 5 e 71528 Jlew, A=, 94

A=, HESA, dd 55 A4

SBAS AH|A 2atel ZFA(SBAS Service On-line Monitoring, SSOM) : #& =¥
9

SBAS /\] é.—l ’] zx%g)\- D7=Ud XAQL/H o]%ﬂ-l:k] cq]Z_/H EJ,} SBAS 7]2,3;-94
JH, E*J *H, E4 Ak tHﬁJ AHE AN & &= 7el= 7+, TYA

SBAS #H] 9 A9 4 ZFA(SBAS Equipments & Components Monitor, SECM) :
SBAS AARlE FAshHe AH] 2 715 Q4o figt Holy S5, Holy ZH, 7|8
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O

O

BA f2H4(Corrective Maintenance) : SBAS A|AHl &4 F H|AAA S Ae, X
A 55 A TAEE Ay 1S BASHAY e AAHoE mgEA] gk
= A, E9], st=gold SHAME A2 A FA(LRU : Line Replaceable Unit)
2 A 7 9RES A9, o) u, LRU A4 2Ale) bz A 2%l thel

B4 §ABS 9. GH, 2BEC] ZUAE LRUY 71542 B Hgste] A}
1% g Gqe] WE S wohe] Sare 3

57149 §7]8%(Periodic Maintenance) 1 4718 94 F2 og= Qo] 2Asto]
MR Bt A50E FH Y

A2 29 (Remote Operation)

HA ZA(Remote Monitoring) @ 94 #A| 7152 7IE=, SSA =, 4-84=%
718t SBAS 4 AARIES A&HOR TS| $iste] 7 7ls ¥ FHLAE
HE Ao digt HAZAY 7]5H HoleEs &elsta, GUIY 215d JH= A

oAl Ag. ES, SRR 2 AHgAS] HEYIE o8 Hde HAl

¥4 Alel(Remote Control) : 7IE=, TYA=, A= @ 1 59 5F=2F
o] 7l5= "EEohs Ao’ HEol Zhsdkal, 74 Vsss A4 2
5 SBAS A|2" 9] ZF AH] Bl A|A'S Alojd & qle =
sl LA Aofel Bagt 71552 GUI FHIZ FAAEHM, ALSA HE Al do3E F

o ool Bu A4S Adsie, Wmol Yerug Fof grEol AYL B4
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SBAS Component and Equipment’s
Conflguration Data

(Data Collection and Analysis)

System Operations and
Maintenance Data Collection

)

SBAS Component and Equipment’s
Status & Performance Data(Main, Standby, Backup)

Processor, Transmitter, Receiver, Antenna’s Configuration Status,
CPU & RAM utilization, Computer System Throughput,
Signal Strength at GPs receivers

Function #1 Data

Gathered SBAS Component and Equipment’s

Configuration Data

GPS L1-C/A psaudorangs & GPS L1/L2 code differantial measuremants,
S satellile navigation dats,
GEO 11-0/A cade psetdorange & GFO <atellita navigation data,
Tropospheric data, Antenna phase center locations,
Receiver L1/L2 differential pseudorange bias data,
notification of data failure, etc

Function #6

Gathered SBAS Component and Equipment’s
Status & Performance Data(Main, Standby, Backup)

Gathered Function #1 Data

Data

Verified Indications for “Don’t Use” and “Not Monitored” satellites or IGPs,
Verified satellite fast corrections and long term clock. ephemeris corrections,

Verifie

Function #7 Data

IGP locations, vertical delay estimates, GIVE data,

Verified GEO satellite ephemeris and almanac data,

Verified satellite UDRES, verificd fast corraction degradation factor,
Verified estimated KM pseudorange error, etc.

Gathered Function #6 Data

Gathered SABS Signal Quality Parameters

lonospheric Grid Defi

SBAS message, ranging signal, SBAS signal quality parameters
(sBAS signal Quality Paramcters]

lonospheric Grid Definition

List of GPS/SBAS satellites

Updating internal SDAS process parameters

Additional Manual Inputs

Gathered Additional Manual Inputs

List of GPS/SBAS satellites, Information on GPS, State change request

Universal Time Coordinated(UTC)

Universal Time Coordinated(UTC)

(1% 22-10) Flole 53 715 ¢

ol

=

PSSR

Gathered SBAS Comp.

-

System Monitor and
control

)

Configuration Data

and Equi g

it’s

Gathered SBAS Component and Equipment’s
Status & Performance Data(Main, Standby, Backup)

ot

1—

glol8 A= o

A|o1(System Monitoring and Control)

Display of status, coverage, and service quality

Gathered Function #6 Data

GPS and SBAS data to archives

Gathered SABS signal Quality Parameters

ed indications for “Don't Use” and “Not Monitored” satellites or IGPs,
ed satellite fast corrections and long term clock, ephemeris corrections,
Verified IGP locations, vertical delay estimates, GIVE data,
Verified GEO satellite ephemeris and almanac data,
verified satellite UDRES, verified fast correction degradation factor,
Verified estimated RMS pseudorange error, etc.

System alarms(visual and audio)

System alerts(5seconds ~ 8seconds)

Maintenance Prioritization Data

Gathered Manual Inputs

System Configuration Data

Universal Time Coordinated(UTC)

System fault data internally generated
by SBAS components or equipment

List of GPS/SBAS satellites

SNT(Tentative Name : SBAS Network Time)/UTC offset

List of satellites that should be in view
but whose signals are not being received

GEO

satellite testing mode command

PS/SRAS Nata Presentation(generate data and graph),
Protact the SBAS against unauthorized access,
SBAS Maintenance Alarm(visual and audio alarm},
Alert and Alarm Lstency(Sseconds ~ Bseconds),
AlerUand Alarm Acknowledgement(no more Lhan 2 keystrokes),
stem certification,
Lata Recording, Archiving and Ketrieval, etc.

. J

¥ 2.2-11) Az" 24 2 Alof /%5 9]
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® A" G2 H4(System Maintenance)

Corrective Maintenance

SBAS Component and Equipment’s
Configuration Data ”

i Fault indications

SBAS Component and Equipment’s

Status Data(Main, Standby, Backup) i s
> Failed LRU indications

SBAS Configuration Change Data . Reconfiguration Commands
SBAS Component and Equipment’s
Change Data Equipment verification support commands
Maintenance Archives Maintenance data records
External Maintenance Reports and Data . 5
> Maintenance data archives
Reconfiguration Request ¥ g ’ e
P List of corrective maintenance priorities
Equipment Verification Support Requests
> Initialization commands
Alarms, Alerts and Self-Generated Data on Faults
> Reloading commands
All Function #6 verification and Validation Outputs

Fault Detection and Isolation,
System Configuration Status,

Maintenance During Normal Operation, Maintenance Priority Generation,
Remote Initialization, Remote Reloading of Software and Databases,
Off-line Equipment Verification, Resumption of Operation,

Record Keeping,

Archival of Maintenance Data, Ratrieval of Maintenance Data, atc.

- J
" 2.2-12) B4 fAES 7= At dlol" Az #A

PM

Periodic Maintenance
)

Manufacturer’s / Vendor's
recommended PM schedules

Maintenance schedule display

List of Corrective Maintenance Priorities

Maintenance prioritization data

v

PM approval

Manufacturer's Recommended PM,
Maintenance Coordination,
Maintenance During Normal Operations,
Maintenance Schedule, etc.

L
A" 2.2-13) F714Q fFAES 7152 9 dlold A= A

- 120 —



®
o

2 2% (Remote Operation)

Remote Operation
)

M 1 A ;i .
= Operation Status display

v

Automation by Job Scheduling Control Command Transfer

O

O

v

Operator Approval,
Normal Operations,
Maintenance Schedule, etc.

"
O™ 2.2-14) 94 29 7I5<= At ol A= 8

[AE2HE A (Configuration) HloJg A ofF
Adle] ZF @452 R AFH (Status) HlolE A4l o7
QAEZHE A5 (Performance) Ho]E 441 o F
FARY] BE &9 Ho]E ] 4l off
FTHAY=T] BE &9 HolE o 4l ofF
Q43T Al=re] SBAS A5 4 mpatu|g 41 o

A% AA A 2J(lonospheric grid definition) 41 o

2% (Manual) €12 dlo]g 441 o8
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A 2" ZHA] E Ao
O SBAS?9] 29 AA(Operational Configuration)e] ¥z 2 Ao} ofF
O GPS/SBAS 41t Aol tigh dlolg A4 2 fAaZgo] ofF

- SBAS BE Q40| AH 9 AAe oigt Iz

— GPS/SBAS A= ]of] gt 2|24l T1=f=

- AR FGo AFE= AHA9 22HQl Tz 3H

- GPS 9144¢] /i

- SBAS &A1 HIEQZe] AH

O 39A 9 AFH Het Al oF

O AZAARS} A JAF W 24 HE(Alarm)E A|Esh=A] ofF

=

O AlZ+

4

o

Heol 3 4 2 24 Ai(Aler)E AFTH=A oF

dlolg 715/R /A4 A o

GPSet SBAS®] AlH|olEl(GEO ¥4 ¥ Hlold) 7=

- 4 7=l FAE 2e g0l gt olddelEE A 1Hz= 7=
- A HAa o H2 Be S 91449 GPS W W HlolHE V1=
- 129 & ®2 di7d dHel"HE 715

O SNTE Z&stal GPS AlZtel tiste] fAlot=2]9] of

- SNT: GPS Azt 50nso]5te] @ Al
- UTCell tigt SNTE] @3}= 20nso]stA| A8 G2 R4
A

O 1% (Faults)= B+t 5%, 2ol 82 o] H=E5tL

O B §AHS Fol= PPEEO] AT ego] ALHEA] of%

O 21 dold, A2® 474 dole, AR ¥ A1 dold, Sl
2 gAus PRE ABHOE 7%, 44, FYSEA OW—

O 714l fARSe Y §ARS 2AES A 272 BAA f
of 2
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- WAAS?] ALeo] CONUS(Conterminous  United  States) = TCN(Terrestrial
Communication Network)2] o 2H-& 50ms ©]5}

- WAAS9] 7o ¢]F CONUS TCN9| #Hdf AL 200ms ©]5}
- WAAS?] 7%l 914 54 TCNZH Hdf 22 310ms o]s}
- EGNOS9| A9 7|&=1 $d2F=< 710ms ©]s}

- EGNOS9| A9l $1454=% &322 160ms o5t

G F7 nAN

O NOTAM A{H|A8}0] ¢1F of 7
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) Ae¥87r 2 A5 A

A
=

Jot

@ Contractore] 2§t MITP(Master Integration and Test Plan) 49

——}

z A< A

ol

O MITP= Al AES 9st 7

i
2
29,
o

O AE A st 3= SOWE] Section 8.09] 7]&
O MITPE E=EAHContractor) EWl o g ZFH| oo} Tt
O LTHEA(Contractor)= MITPoA t}e-9] 3}=-2 istsfjof gF

- AzE DAYl B W HAE B 2] B

=

— VRTM(Verification Requirements Traceability Matrix)
T2tAle AM2F  Factory Acceptance Test Y Site Acceptance Test

ES
- 53 9 glAE ZY(resources)

|
oft
oot
e

HAE 2] = (description)

@ AznEfo] 9 stElo] F<l(qualification)

@)
P
|El
|
ﬂ—lg‘
2
ol
ro,
ko
—Ll
\1
rlo
)
—
@)
>
~
)
O
:
(@]
oo
=2
H
i)

A
1o
i
2
o

o

QIL

O stEflo] #FdKF(assurance) A5 A LlsfioF 9
® AW U AL 9T B 8T 2e
O Development Test and Evaluation (DT&E)
- Reliability testing : B4l W oz AIJFE I reliability 4 Z2so2 QAF
— Qualification testing : Preliminary Qualification Test (PQT), Formal Qualification

Test (FQT), Design Qualification Test (DQT), Design Qualification Test Analysis
DQTANA)

O Production Acceptance Test and Evaluation (PAT&E)

— Factory Acceptance Testing (FAT), Site Acceptance Testing (SAT), Contract

Acceptance Inspections (CAI)
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O

Operational Test and Evaluation (OT&E)

— Static testing @ A7]7+e] A&5A Q1 HolE (of: 30¢

Degraded operations testing : TFFRF A|AH] Ao gt A7]7F dlolg (o 30Y)
Flight testing : 9] 53} en-route H|Y7]9] ofg] WOl 25 (¢:20~302])
Shakedown testing : AX|, &A], dH|F&, HSl ZRQId, &Y+HIE HSoH] <

gt tHo] HAE AE (] 2038] oAb

SHF R AFS % BES e e

A

SBAS Q1% 712, Axg @AY, A" A A, sl 8 BF A

’ - X d

=% A@E7t A% 2y

A7 dA/A=/27E 0 Ao, Ad®E e B TA U = B2 AEEOF g=

187l AHgE HIAE Z2A[A gl HAE Alo|Art b4 7 23t HAE 7

HIAE Alolx, HIAE ZRAA, HAE AW 7|E & 24

HAE ZRAA 4, A AN 54, dAE AvkPass/Fail) 7]
HAE Adelr} AF 7152 BEskA 2T A9 A AolA/IRAAE F715t

of AldH7E AAE Het

Ju
ol
B
o
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- Galileo 914 =9 ©lo]g o4 #A] 7]
- Beidou 9143 A= ©lolE] o] A 7]
- GEO 94 A= dolg ol #Al 7% [#d9]
- GPS 9114 A= dHolg 474 7& [F98g]
- GLONASS 914 =g dlolg] 44 7|&
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- Galileo 94 A= Hlolg AA 7|&
- Beidou 94 HAEY dlolg AA 7=
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- A=Y dolHE ¢
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- GPS 914 HA=/AA 2t =4 =
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- GLONASS 914 %/A17 o3 #4498 7%
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A 71e
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$1/4 PRN ghHrpet
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O PRN = Be 93t 04 FAL GPS olAHEl7h Aol Aojel e 350l e
o mgog FAEo] glom FPAL oot &

APPLICATION FOR PRN DATE Page 1 f 3
NUMBER ASSIGNMENT 9
TO  GPSWIEN
483 North Aviation Bivd.
E'Isiegundo,mmlds-ﬁsﬁ Subonit by Email
Fax +1-310-653-3676
Email smc.gp prglosangeles.at mil
APPLICANT'S INFORMATION
1. FIRST NAME 2. FAMILYNAME 3. MIDDLE NAME
4 Tme 5. ORGANIZATION
6. ADDRESS 1 7. ADDRESS 2
ary amy
STATE STATE
ZIP CODE 2P CODE
COUNTRY COUNTRY
5. TELEPHONE [ 5. 7ax [ 10.emar
SYSTEM INFORMATION
11, SYSTEM MAME (F any) 12. SPONSORING GOVERNMENT
13, ORGANIZATION/DEP ARTMENT 14. DATE OR ANTIATED DATE OF ITU for other regulstory agency) FILING
152, T eal 15b. PRN NUMBER[S) IF YOU HAVE PREF-
53 QUANTITY OF PRNS REQUESTED ‘ ERENCE, OTHERWISE INDICATE NONE'
16. SATELLITE ORBIT PARAMETERS 163, SEM-MAJOR AXIS, SMA meters)
16b, ECCENTRICITY, & [ 16¢. INCLINATION, | (degrees)
16d. RAAN (degrees) FOR EACH 6. ARGUMENT OF PEDIGREE
SATELLITE (degrees
166, MEAN ANOMALY (degrees) 16. UTC TIME OF EPOCH
FOR EACH SATELLITE (MMDDYY HHMMSS)
17. MAXIMUM RECEIVED ISOTROPIC POWER (dBW) ON SURFACE OF EARTH
Va.ll /A I |
b2 I |‘kL2 |
17d.515 I | 17e505 |
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APPLICATION FOR PRN NUMBER ASSIGNMENT (continued) Page2of3

18. RECEIVED ISOTROPIC POWER (RIP) ON SURFACE OF EARTH AS A FUNCTION OF ELEVATION ANGLE

182 LIC/A

Elev

angle [ s | o s ||| =|[x|m|s|o]e|n|s|e|ls|n|n|o|ls]|=

(degrees)

RIP
(dBW)

18b. L2CL

Elev
Angle | s [ o | s e s ]s|w|sofefofls|e|s]|n]s]|n]s|n

(degrees)

RIP
(dBW)

18 L2CM

Elev

Angle | s [ o | s || m ]| |x|w|s|0fe|lofls|e|s]|n]|n]|nls|n

(degrees)

RIP
idBw)

18d. LS15

Elev
Angle | s | o | s [ w | w | @ s [ )s ) 0| s ) w| s e |s | w6 s|®

(degrees)

RIP
(dBW)

182. L5 Q5

Elev
Angle | s | o | s [w || = [w|s ] w]e]n]|s|eles|n]s]|n|s|s

(degrees)

RIP
(dBw)

19, REMARKS

APPLICATION FOR PRN NUMBER ASSIGNMENT (continued) Page3of3

20. PRN NUMBER REQUEST FOR TESTING PURPOSES OMNLY (use additional pages if necessary)

In special cases, PRN assignments are made on a temporary basis for a 6-month or 1-year period for testing purpose only. If the PRN
request is anly for testing purpose the following additional i ion should be provided before the PRN assi is made

200 PROPOSAL/TEST DESCRIPTION
Please provide a short test description clarifying detadls of your operations and what you hope to accomplish from the test.

20b. POWER LEVELS AND MODE OF OPERATIONS
Effective Isotropic Radiated Power (edrp.), dBW.

20¢. TRANSMIT ANTENNA GAIN PATTERN

204, PULSED MODE

pulse duty cycle ‘

pulse repetition rate }

20 INTERFERENCE ANALYSIS
Describs aken

21. COMMENTS/SPECIAL REQUESTS

(19 2.3-6) PRN FE TF-S 93t @ ¥4
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— Security Certification ©f|4]+=, FAA Order 1370.82E 7|
A, A7, 4 o s @At
Mission Need Safety Srovdards
Statement Assurance
l
DC-1788
Safety
Assuance
Requirements .
AVR
Sy stem Sakety ARP 475114754 |
AZurance
Guidmice

FMECA

Fault Tree Analysis

— Safety Certificatione {5l /W=7t AASE T2 A|Aet A QFARRES A|AF 0]
A%, e9A L fARSA)

Pro-gram
Requirements
System Process Input
Drevelopment Program Plan
Plan
= . — - h 4 ——
ARP 4754 System Imegriy Thréats Safety ARP 4761 |
Drevelopment Assessment
|
Requirements | [ g gem Design L Hazard Requirements, | | yerification
Definition E,E_.Eign Implementation || Verfication Analy sis Design, and Review
and M and and Code
Maintenance Integration Identification Renieuy
1 LErien ;
H + Feguremene Desien  aud Iemlemenition
. Ferglcaton Metfvdr aud Results
(19 2.1-2) WAASO] FHA BHE 2 A (FAA, 2005)
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Safety
Assurance Complete

WIPP Safety Design
Approval Approval
. Safety Assessments Establish Baseline
glsn:Fgrtpevﬂomentt & Requirements of
alidation Lomplete Verification Safety Artifacts

(Id 2.1-3> WAAS P4 B 59 Z2AA (FAA, 2005)

O AFE 9dll FAA o= WAAS Integrity Performance Panel(WIPP)& +4 2 &

1
gotol, 919 B9 Ao, ©A FTAZ U HMI BHL 5T BF BF 59

Algorithm Development -
Algorithm
Threat Definition wiPP wipp
g”F‘P Model Evaluate Document Approval Approval -
uidance Monitor | with Field | | (ADD) : Prototype : Operational | | Sys. |
. Data + - & Validate Software Inteq.
Design & Threat Coding Spec
Trades . HMI Plan & Ready for
ry Prelim Results Test
Provability
Assessment
HMI Analysis
3 wiee wiep
wiep Define Approval | Collect v Data- HMI Approval
Guidance . Data/ Prelim. - :
Analysis * Develop | Eval || Driven — Analysis —><>
Methodology T p : Analysis Report
ools
Theoretical

Analysis

(18 2.1-4) WIPP 4& (FAA, 2005)

O FAA= WIPPo] AQtet 7]&2] &F4o digt =HA<Ql H7HE 9ol Independent

Review Board(IRR)E A5t &4

O WAAS A3 &5
- T Q1SS T
=l FAAE BER QT
- Al Al BE S4 dolElE Y Ao, A3E dolelg &8sto] AEdeldS

Sastglon, A&Hor 34 golHg wag
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- DT&E(Development Test & Evaluation)+= 7H'd 7|3
NEArel Raytheon®] 7-¢ t}2-9] 4712 Ald 8

» Preliminary Qualification Test(PQT)

» Formal Qualification Test(FQT)

» Design Qualification Test(DQT)

» Design Qualification Test Analysis(DQTANA)

JotRal, WAASQ]

Reliabkility Testing
and
Maintainability Demonstration

~ OT&E(Operational Test & Evaluation)= FAA FA|Z2 st o, 34+ A|F
e oz 2R
» Static Testing
» Flight Testing
» Operational Testing
» Shakedown Testing
% OT&ES 918 57 TdolA 217F 20~3089] ud Ag 2 u)3 Gahg dolat
3o Y 5
X Static Testing®] AT 602 (244171/72) He4e] 5417 Z4zkt WAAS Al E# o]
[e] = 3
A HAgE S5 &
Production Acceptance Test
and Ewvaluation (PATEE}
{hardvwerare}
Factory Site
Acceptance Acceptance
Test [FAT) Test [SAT)
Algorithm and
Parameter Validation
Through Prototyping
and Analysis \
Development T{i:it-;;"n :rs;valuatinn {DTEE) Operational IE,%EET
d
. L i Design Opear;tinnal
{operational Preliminary Formal Design Gualification Readiness
software —= Qualification Gualification Qualification Test Analysis = Ewvaluation [ORE)
unit test) Test (PQT) Test (FQT) Test (DQT) (DQTANA)
{CSCl-lewvel tests) {end-to-end system test and analysis {p:rﬂnw:gi:;tiitg

—

(¥ 2.1-5) WAAS

=

=

[e)

o
R

O Azd PA 9z A, F
- AvAYL 9T 87
>

4ol 297

=0
[

o =
°15= gt

>
et
ok
offt

2
ok

CommissioningS

1

Operational Test & Evaluation(OT&E) €=

S AR et W&

=9 ¢=
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=

O EC(European Commission),

O

O

» In—-Service Review(ISR) AAZAE &=

» Union Coordination 7%

» L= o] ot Joint Acceptance Inspection(JAD) €t= 5

- In—Service Review H|IHAE

» Background

» Technical Performance Requirements

» Functional Integration
» Human Integration

» In—Service Management

» Systems Safety Management

» Security
» In—Service Support

» Test & Evaluation

» Implementation & Transition

» Quality Assurance

» Configuration Management

% WAASE 20034 74 £ An|XAYE gL

©3 EGNOS 1= Al

ESA(European Space Agency), Eurocontrol2 44

ETG(European Tripartite Group) =2 Thales Alenia Space T4H<] 7 ALAIA
oM FH SAA R Adstion fH =A4oR Q15 3

Q5= : NSA(National Supervisory Authority)

o 2 o

FHAY(EU, European Union) 7= EU Al w2t EUS  SES(Single

European Sky) 1749 #gHauthority)2 o|f5}7] 93t 29l NSAE zt3ofof ¢
- EGNOS &% 7/f#g 3 ETGE EGNOS 152 fld s, 5d, A &
%_

EU 71 87H5|13§ TAE
Frenchol|l Al &=

eI NSAE F4staien, A4 ¢

- NSA9] Q15 59 AF+= 2013¢ EASA(European Aviation Safety Agency)=Z o]

ASAA

- EGNOS AH|A A5kl ESSP(European Satellite Service Provider)&= AH|A 7HA]

(Service Provision)E 25l

Al Qe Hagt JF HolHE AT

A, 47 9 297 BEE BE 4T B L 53

?l NSAo] AlEsto] 15 274
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/’European Tripartite Group -‘\'

- European
_ Commission
European

Space Contract
Agency

Performance
Ewvaluation

Order

Maintenance ESSP Eadiedl  National Air

Industry [P As Navigation [ 4 Traffic Service
Consortium Service Provider Provider

)
halesAlenia
pace

Mational

Supervisory
Authority

<19 2.1-6) EGNOS ¢1F AA=

o
o|N

- NSA9| A= ESSP7F <13 #=ASH EU #AWNo 550/2004, The Service Provision
Regulation)of] @zt ofgfo] @ FAYS & T SFHSIU=A] &4l
» 7l 2 2 AAE 9 HAA(Technical and operational competence and
suitability)
» b 9 A AEE T AARIF HAH(Systems and processes for safety and
quality management)
» R A A (Reporting systems)

» AH]A ZEA(Quality of services)

» olsiEAe] AT e = 7| Fx % A/ (Ownership  and
organizational structure, including the prevention of conflicts of interest)

» A7 AAAQE ADS 2 Q1F AL (Human resources, including adequate
staffing plans)

» H<F(Security)
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SES regulation organisation ...

Applicable EGNOS
to System
EGNOS (Design and
Service Operation)
Provider

(ESSP)

L\
Specification agaﬁst
which ESSP will b¥certified

\

— \ SsYSTEM

SERVICEA
(1" 2.1-7> SES 915 7+7d (ESSP, 2010)

- SCIAT(Safety Case and Interoperability Assessment Team)= A4 T Ao of
2 EGNOS Al2"9] ebad 9 o842 45
- CT(Certification Team)= AH|2A 1% (Service Regulation)o] w2t EGNOS AJH]A

A7 248 A5%

Safety Case
Interoperability Certification Team
Assessment Team (cT)
(SCIAT)
Svstem Reaulation Service Regulation
Technical Oriented Mamt. Oriented

<19 2.1-8) NSA Q15 &5&

- ETG(European Tripartite Group) % ©St4¢l Eurocontrolo|Al EGNOS A& H7M&
SPstgon], A% H7h Al A et PEGASUS T2 130 Al
» PEGASUSE ICAO, RTCA, EUROCAE GNSS MOPS 71&#2 AZdIe ==,

SBAS A9 dlolelE Sgste] BT J)5e 5

— 265 —



SBAS Satellites

GNSS Satellites G \:

Aircraft / Vehicle
Data

GBAS / Airport

recordings 5 Monitoring
; > US T Station Data
T R a
P luatio” i

| ULL -

Data Storage A -’
File System /

DataBase

Reference /

(19 2.1-9) PEGASUS €4 AHAX (Eurocontrol, 2013)

Input Data
Transfer

Checked )
:> Decoding Data Computations
Plausibility Data

(1% 2.1-10> PEGASUS dlolH A7 F+x (Kovar,
2006)

Analysis

A= MSAS 15 Al

O 5l JCAB F&2 13 WAAS 1WA Raytheone] @2 atel NECAA AL

gom JCABOJA MITRE @82 wo} Q15 43

H =

O {IF FA4

(¢

- Q1ZTr : JCAB(YE ZENEA FTH)
- AA1F ¢ ENRIGIAFSH AT A)

O AFE=2 1996l HE dA7H] MITRES] Z|¢& wol Q135S F3dfstal Qo 4
A7 1B A= AeHAE A58 AN 5& NV E Hr2 9%

O TRT(Technical Review Team) +4 % &4
- JHFAHINEC, Raytheon), HAF|ZHENRID, AFAA

AZ7HJRANSA, MITRE) 50 &
T4
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- BA4 B 4EE AR
- BT T SYA B
AEFFR(CARS 59 Ex AHS 99 Ane By
TRT ICAB

|
| |
NEG/Raytheon ‘ JRANSA H MITRE ‘

(19 2.1-11> MSAS TRT +4

% JCAB : Japan Civil Aviation Bureau
ENRI : Electronic Navigation Research Institute
JRANSA : Japan Radio Air Navigation Systems Association

- MSASE @A JCABO ol =1 Sl&

ol GAGAN ©I1Z At

O 20049 w]=r WAAS 7H¥FAR]l Raytheon© ZHE] A|AHLS T W 7fd 2p4=5}
., DGCA(Directorate General of Civil Aviation)o|A] MITRE €%
O 2013¥ FOP(Final Operation Phase) @74 &=z oAo|R oy, 5 7|7 ASSs
= 5] ot o] Ao 2011dFE MITRESA <15 2 A%t
O TRT(Technical Review Team) &%
- DGCA, AAI, ISRO, IISC, MITRE, Raytheoniﬂ E® W=z 14
NA" FQ ol His] HE
- GAGAN Q1% 5(2013¢) #ox F7|H o2 kA HEE dsty

- Safety/Integrity 5

3:9
lfe

O A2HEA, A, Aul2sel BAS AH AF 59

L] 1> L

System Approval

Facllity Approval

Service Approval

< Reaulrements planning

<+ System acaulsltion

< System baseline

< Svstem safety assurance

<+ Testing and evaluation

< Contract Acceptance
Inspectlon(CAl

< Installation and slting

< Operatlonal test and evaluatlon

< Tralning, alr trafflc and unlon
coordination

< loint Acceptance Inspection
Uan

< SBAS procedures

< Tralned Manpower
< System Malntenance
< Fllaht Inspection

< NOTAMS

<14 2.1-12) GAGAN ¢
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X GAGANS] 7% He Al2"He =M Edsiden, =A%t A2d 452 §

O

o ok

System Approval ©A|, A3 @ 2] & 4F5E0S A Facility Approval THA,
9 37 HAFE 9%t Service Approval ©HAIR 43

1% Eolxt

- GAGAN 7] Q155 WAASE Hufste] 5= eE=2 GAGAN 15 A, &4 A
EE HA4stetal HAb £88]8S Aoshy] Yall “Delta 15 Z2AA" 7|gto=z <l
Z &5 4T

3 S 51 &

Zrel Aoldut $AY ZWY AR JFo] 27
e

S
ol weEh 24 AR HF

WAAS Artifact is not
Safety impacted by safety- WAAS
Artifacts related deltas Artifacts
. L] Provide
Integrity - Assurance
-related Safety
PHMI Fault 4,"9'&. Artifact
. Artifact supports m o
Tree . Evaluation FTA and may be Gﬁ\GAN De.lta
Analysis impacted by safety- | Analysis, Artifact
. related deltas ,and Independent
- (TRT) Review
is Required
Artifact does not

support FTA and - —
may be impacted by | GAGAN “Delta
safety-related deltas |Analysis, Artifact

and Raytheon

GAGAN Requirements, WAAS FTA .

ISRO Equipment Artifact Evaluation Internal Review
Failure Rates Findings ENB is Required

(a9 2.1-13) GAGAN Q15 Z=AA(DGCA, 2012)

- WAAS 7HZAHRaytheon)9] 7]& HeF olfrz <Qlsf g 24 W (how) B A}
o @eE Az TAlAM HHEe] 2715k en, GAGANS] A4t lEo] s U
A

& AEE 9 LAl 270G Fse] W5

|0

e
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2. A BEE & BA

O ICAO(nternational Civil Aviation Organization)+= UN 4Fote] A |RI7E-57] 2
or oJnol F#st 24 T W PIARKHSARPs, Standards and Recommended

=
Practices)= A &sto] TR e

O SBASS} Tast @ TE 9 AV ofgjel 78
- Fa A

» Annex 10, Aeronautical Telecommunications — Volume I. Radio Navigation Aids
K Annex | FANIGF] AL A4 QA AT S+ YES AR 7
He WA REAR 1~ 199717 3 197)] REAT IS
- HEAN
» Doc 8071, Manual On Testing of Radio Navigation Aids — Volume II. Testing
of Satellite—based Radio Navigation Systems
- Q14 aql
» Doc 9683, Human Factors Training Manual
» Doc 9808, Human Factors in Civil Aviation Security Operations
» Doc 9824, Human Factors Guidelines for Aircraft Maintenance Manual

» Cir 249, Human Factors Digest No. 11 — Human Factors in CNS/ATM

Systems

» Cir 253, Human Factors Digest No. 12 — Human Factors in Aircraft

Maintenance and Inspection.

H

|
ot
o
o

]

» Doc 7383, Aeronautical Information Services Provided by States.

T

- xg%ﬂ [e]

r
[
o

» Doc 9613, Performance—based Navigation (PBN) Manual
» Doc 9997, Performance—based Navigation (PBN) Operational Approval Manual

- W

» Doc 9906, Quality Assurance Manual For Flight Procedure Design
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2.1-1> ICAO FE&HA &

i

<

B | K o] |oB o A A ol = 11/ SR e -y T |HR |
= ) ~ . X — o X b= o8 ~
B BE o T | T S I A T |k
O ] o . ﬂmo o
< LAY o K 150 NJo ol N sy bl T Hlo
= T < o il NE o s al- A Ho Ho il it
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R e | N L L TR ol R S O S PR s o P
Holwr B L H | N R — BB e — | — Ho [ = | &2
| TFET | T | X . TN N o AN N o | X A X S| X K
ooz | 2 | M| W |RP| B | w | & |Hoo (N (fo|F Ho | op K| |
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w —_— —
LA s |85 w8l S5 EE 22188 8|8 |8 EO| ¢
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g ° |55/ g|°EE B |58 8| El25 & | =S¥ 5|28 o] E S5 .
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(1) Annex 10 & 7|& 24

% Annex 10, Aeronautical Telecommunications — Volume 1. Radio Navigation Aids

2

)
53]
AN
X

|
o
o

= 571 At A Ee AEPE dFolor & VIR 87AY =B
=
=

(recommended practice)

» ILS

» Precision approach radar(PAR) system

» VHF omnidirectional radio range(VOR)

» Non-directional radio beacon(NDB)

» UHF distance measuring equipment(DME)

» En-route VHF marker beacons(75MHz)

» The Global Navigation Satellite System(GNSS)

- 7)%(Ranging, GNSS 9194, 7122w A, FUa-zis) a7A}
- AH|A 2o QPAVE

- RF SA0MsT, e ~9EY, Ao E3, #u, ") a4+
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- SBAS HIEQ]A AIZHSNT) {AF}

- g AR AT LAY

(2) Doc 8071 & 7|& &4

% Doc 8071, Manual On Testing of Radio Navigation Aids — Volume II. Testing of
Satellite—based Radio Navigation Systems

O Z&E 78

- 7R Bt e 49 AlaHEle] HARE SRt dEEEQl TholE EA=

Hg PA TolE 58 AAT g

R
o
o,
oY
we,

O %8 g
- A ER

- A A1)

- AAEA 9 v AA 7] AA Jhole=

~ oz} H|87

2
o

AH(Flight Inspection at Night) JL2Ag}

_ SBAS '4\—/{17]% /\]’—g—;q]' H]’Eg@j}q]/\lig H]—gg%]}\]_ —Q_:I_L/\]__ag_
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GE 21-2) AEA 2 uRAAY £R

Ground Testing/Inspection

%137} (Site proving) S Ao s Al AHelA AAF
Hz v 4eol TY(nitial a7 &= & 54 o] Aol BF Y AlRAMY] aFAYE
proof of performance) utEst=x] delsty] 93 A A AA}

Aldol EE B AERALY] RS ASH R WESEAE

N
B7I(Periodi) shalsh) Sig 37149 A

£l (Special)

Flight Testing/Inspection

At proving Ak Aol el A4 87 G Hoh] U SAsHe
Aejzel 7t

287} (Commissioning) A7 RPN FEYS AF] AT PEAT A4

% 7) (Periodic) 47 9 HANEY REAL AF) 9T FA1H A4

£ (Special) YL 0B, FIINT 5& 2ASP] 9T AA

. SAE BF 7|& &4

O SAE(Society of Automotive Engineers) International &%

o
©
SAbehE 128,000 ool diAde], #H rle MEZIE FAE FAH 7=,
o

-
190SANE T U AT BE B ARl 9T SWSTL IS

O SAE® &9+ BEZ of 278 237olH, o] T SBASS} ¥elel 8 ZEE2 offe}

» ARP 4754A, Guidelines for Development of Civil Aircraft and Systems
- @) WA AzE 9 A A W)

» ARP 4761, Guidelines and Methods for Conducting the Safety Assessment

Process on Civil Airborne Systems and Equipment
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27] oA

- =

4 w7t

4

» ARP 5150, Safety Assessment of Transport Airplanes in Commercial Service

oOh

SRR S T
» ARP 5151, Safety Assessment of General Aviation Airplanes and Rotorcraft in

Commercial Service
- QA aql

» ARP 5721, Aviation Maintenance Human Factors

(1) ARP 4754A BEZF 7% 24

% ARP 4754A, Guidelines for Development of Civil Aircraft and Systems

(OJE: 2

Na

AN

— ARP(Aerospace Recommended Practice) 4754= &37] W A|A” /W H3-S QI3h
60% ] }\]/\Eﬂ 7H1:ﬂ— _\_Lz%]
X ARP 4754= 19969 11¥ 2z AA=<AeH, 20109 129 219 ARP 4754A=
N

A2LE Aostal, &57] HAA WIF Aol whE Y dApE
27, FE7l AsS A VI AR 9O o] AFE=l AlEsteior &
o1= d|o]¥| (Certification Data) 52 A
~ ARP 4754= 19969 119 Hx AAHom, 20104 129 219 ARP 4754A= 7
24

- o7 A" i %

0|

O %9 ug
- A maAs
BN A mEAL D 2T 5

- obdy Bk mEAIA
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Safety Assessment Process
Guidelines & Methods

(ARP 4761)

Intended
Aircraft
Function

Function, Failure
& Safety
Information

System
Design
Information

Aircraft & System Development

Safety Assessment of Aircraft in
Commercial Service
(ARP 5150/ 5151)

L

Functional
System

Processes
(ARP 4754 | ED-79)

A

Y

Guidelines for Integrated
Modular Avionics
(DO-297/ED-124)

[ L

A J Y A y

Operation

Software Development
Life-Cycle
(DO-178B/ED-12B)

Electronic Hardware
Development Life-Cycle
(DO-254 | ED-80)

Development Phase

A" 2.1-140 g 9 29

Al

In-Service/Operational Phase

-
—

£2]
HN

94

g

A

Validaton pur———
|

System CMA

— 275

Production/
Development Operation
[ Planning }—b[ Function H “""Mm_/ ".a'“&—p[ Design I—b( Implementation }—>| Doaurentaion LK)
[ [ i i [ []
i ] I H "
[ il i i H i
3| ARCRAFT SYSTEM | ITEW H i i M |'| AReRART
i| REQUIREMENTS |!| REQUIREMENTS |! | REQUIREMENTS || rTEM bESIGN |1 LS I o
i| IDENTIFICATION || ICENTIFICATION [+ OENTIFICATION [+ || VERIFICATION [i| VERIFICATION i) VERIFICATION
: 414 41584 = 417845 48284631 5s)1 0 55
H w
!
i ArcattFra |3 %%» ] KT ash
i ] 1,
1 ] 1
i PASA E i «aﬁfg 1| Aircraft GCA
1
i Aireraft CCA E i i N H
: i Ak ; :
i .-'f?uu'.:: Systam ! ' SystemSsA_ |1
)
H PSSA 4 N ﬂb i & System CCA |}
1 1 )
! System CCA systom FuEATMES | o 0
! TopDown — 1 ! werhed
1 Vaidationof 1 Safety
i Reqs:’:n?enh Nadteston”
E Developmeni & Vodfcalen
H
i
]
1
]
)
)
)
)
)
)
)
!
:
!
]
]
]
)
)
)
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(2) ARP 4761 2% 7|1& B4

% ARP 4761, Guidelines and Methods for Conducting the Safety Assessment Process
on Civil Airborne Systems and Equipment

- 7] 9 7] gA gl gk FAAd H7HSafety Assessment) EFEY

- GBA2R A SEE Bt
o] FBIN/ALE A Bt

FBALG A Bt

1Y RE o 24/n0}
El o =] 5 ols] H 1) H H
TF W9 BAGEH 99 24, 35 89 B4, 79 kA B4
f ..
FHA: 7] 98E 2t
PASA : 0| B127] O & 7}
Level of

1
! !
1
U.opSsA:GjH AAE OHRE Ba
ACtiVity |+ FMEA: 1% 9T Qlgt 24 :
: . FMES -|XIE|: @1%& M gok 1
1
! 1

4.

Requirements Design Test

Time

Concept Preliminary Detailed Design Validation
Development Design Design & Verification
Aircraft Functions System Functions Detailed Functions Test Analyses
Aircraft Architectures System Architectures Detailed Architectures
Aircraft Requirements System Requirements Detailed Requirements
( Safety Assessment Processes h
Aircraft FHA System FHA
PASA PSSAs SSAs
System
Aircraft FTAs System FTAs FK/IEAS/FMES System FTAs
| Particular Risk Analyses CCAs
Common Mode Analyses |
| Zonal Safety Analyses |

(19 2.2-16) /MY m2AAE HA Br7F Z2A~

tt. RTCA ZF 7l& &4

O RTCARadio Technical Commission for Aeronautics)= &37] 2 37 A|A"H T
A PZF vl oR gy dRet wHdt IA 25 9 FAIARNS EEok S

O SBASSH BT F8 EE U AWAFE ofdet 2

AZEo]
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» DO-278A, Software Integrity Assurance Considerations for Communication,

Navigation, Surveillance and Air Traffic Management(CNS/ATM) Systems

» DO-178C, Software Considerations in Airborne Systems and Equipment

Certification
» DO-248C, Supporting Information for DO-178C and DO-278A
» DO-330, Software Tool Qualification Considerations

» DO-331, Model-Based Development and Verification Supplement to DO-178C
and Do—-278A

» DO-332, Object—Oriented Technology and Related Techniques Supplement to
DO-178C and Do—-278A

» DO-333, Formal Methods Supplement to DO-178C and DO-278A
- ShEso] A BE
» DO-254, Design Assurance Guidance For Airborne Electronic Hardware

- o1& Qo9l

— 1

» DO-256, Minimum Human Factors Standards for Air Traffic Services Provided
Via Data Communications Utilizing the ATN, Builds I and IA

» DO-238, Human Engineering Guidance for Data Link Systems

(1) DO-278A EF 7|& &4

X DO-278A Software Integrity Assurance Considerations for Communication,
Navigation, Surveillance and Air Traffic Management(CNS/ATM) Systems

O B 78
- 571l A2ER] od=(Non-Airborne) /42l CNS/ATM A|AF 7R Al 212]sfjof
Sh= AZEo] FEA BHE Al digt 2E¢
O F2 W&
- AZEo] AT Z2AA 9 ATE o] AYFIE AEE A
- AAH” bR HrtE Foll ATZE o] BEESHH(AL, Assurance Level)eS ZAAsSHa
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Software Product

I

Integral Process
Planning - . Verification Configuration Quality ﬁn_n_rm:all
Process - Management Assurance Liaison
TOCESS
Process Process Process
System v I
Process
— Requirements > Design > Coding > Integration
Software
Process Development Process
(19 2.1-17) ATEJo] AEF7] 24 A
(E 2.1-3) DO-278A HZHlo] Ao
L b
CNS/ATM A28 7)5el 2|84 Ago] WAste], 57] 23840] o3&
AL 1 -
S
AL 2 CNS/ATM A28 7150l 47k Agto] whgstod, 3719] B2 Ei
SR99] S2g gaArle A% A
CNS/ATM A|2"] 7]5o) et Ago] WAste], ot E= 750,
AL 3 SRg QR oo FAT 27 5 G EE $RYe) 5L
AaAZ= A dH
AL 4 CNS/ATM A|2"] 7]5of WAoh= Agol digt 7o) ofd, & 749
Annex A(Checklist) & TH&sh=2] AAlot= &
CNS/ATM A|2H] 7150 Znlgt Agto] WAlste], F57] SHdel
AL 5 HZYeE QI E 7hobA] o, 5959 52 Hel HolA A=
Fst dsk A
AL 6 F5719 2§ Seo] I nAA ALY FEU] YRR
= A g AdH
* Amnex A - &£ZESolo] Ag, A, Q7R A%, A4 A%, IY/5Y B35
g~ 58 Checklist2 ZHA
- 27} AN olF HHe] mEo] s|ntete] AdE amEQole] did 48 5)
of thsto] A
O tE mZuto] A
- DO-278A¢t DO-178CE EF AZE{o] 7fd Alo] 1#AS 7]&stal Qlont,
DO-278A% 37101 FAEA e A4 A28e qoR, DO-178CE §37)

A 2REGIE Yo T
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- 7] BFEQ] DO-1780] |z A ESIe™H DO-1789 7§21 DO-178Bo| 7§t
sto] 2002¢ DO-2780] AA=. DO-2782 DO-178B EAES I xst:= Frloz zt
e ZFo|gloy 20119 DO-278AR /WAEHA DO-178 E&2 FXoHA] 4=

=949 BE F9E 2%

f g o

e
HN

¥ WAAS 9 EGNOSE DO-178BE AH-gsto] futslel-e

Year Doctiment
1980 D0-178

1985 D0-178A

WAAS
DO-178B | -===----———=========== -
1992 B EGNOS
2001 DU 248 => DO- Zﬂﬁﬂl ---------- > FAQ of 001788
2002 DO- 2?3 ----- + Rel 00-1788
2011
- lndependent
of Oi-1780
- FAQ of 00-178C
& D0-2784

(13 2.1-18) DO-278A AATA

- DO-2783 DO-178& BF AZEF0l9] BT sas DA R %L—Eré}ﬂ, sTe
AdZ Sgefof & &5 PAIRL DO-2789 HF £l ‘BZH|H(Assurance
Level)'S DO-1789A& ‘AZESJo] #Hl(Software Level)2 AolstH, 1 Ay
Ae Had 2=

E 2.1-4> DO-278A%} DO-178Ce] HF & A% A

DO-278A Assurance Level DO-178C Software Level
ALl A
AL2 B
AL3 C
AL4 No Equivalent
ALS D
AL6 E
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- DO-278A%} DO-178C+= 7o ArgE+= Edo] o sl DO-330
(Software Tool Qualification Consideration) EZFo] W& = HAZ Q@
» o] A EE AZE O] Eo] tha] ALESo] APy TR A|xofAo] FF
£ Yriole] =4 AE HHE(TQL, Tool Qualification Level) F

Airborne Non-Airborne

DO-178C DO-278A

(Software Integrity Assurance Consideration

for Communication, Navigation, Surveillance
and Air Traffic Management Systems)

SUDDOK %}Oﬂ

DO-330

(Software Tool Qualification
Consideration)

(Software Consideration in Airborne Systems
and Equipment Certification)

O™ 2.1-19> DO-278A & DO-178Cet DO-330x}2] A

(2) DO-254 ZZE 7| BA

% DO-254, Design Assurance Guidance For Airborne Electronic Hardware

- A" oM SrE Vlse S +HE 5 e FT AR stEdlele] N

o diet A 2 A

- A2¥ EWe) stege] Ul 1 A

- sh=glo] A AelZ

- stEfojo] B (Complexity)E ZF(Simple), EH(Complex), oFF Ef(Highly
Complex)®] 3@AZ FE6t1 B3 T ofF B3 stegofo] i) EES
of Jidet iRt stEfofo] dsii= FEFol AXste A 5, AF 9 I T

o BAE A9 AAw 5P g
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O st=glo] FHE]

- AL AgAAoAE stEde]l Qg HIAEE {8t StEdle] Q4 HAE JE
(hardware acceptance test criteria) 2]
O o& EFe] A
- DO-254= DO-178Bef| 7]4tste] 2000W FHx AAH FFo= DO-178C ¥
DO-278A%} FAFSHA 44
» DO-2549] st=9]o] Q15 AEA(PHAC)E DO-178C2o] AXESo] Q1Z AEA
(PSAC) & DO-278A9] AZEo] &<l A (PSAA)SH A
» DO-2549] stEgo] QoF HUAHAS)E DO-178Co AZEYo] QoF HIA
(SAS) @ DO-278A°] AZEo] @oF HIA(SAS)} A

1 1
1 1
: Supporting Process :
| Hardware — - - 1
X | | validation and Configuration I .
Planning > . Process Certification
1 Verification Management - !
1 Process Assurance Liaison 1
| Process Process |
SYSTEM 1 l l 1 MANUFACTURING
1 1
PROCESS! ' PROCESS
! Hardware Deslgn Process .
1 1
1 1
Requi t Detail P ti

> equirements , Eonl:e_n ual L, BB-IIH] W [N mﬂut_:_mn =:
Capture Design Design Transition .

1

1

1

1

1

(a9 2.1-20) st=dlo] A A7)
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E 2.1-5) DO-254904 Aolst= Ag+7] dlolH

DO-254 AAgF7] Holy (273)

Plan for Hardware aspect of certification(*)

Assembly drawings

Hardware development plan

Installation control drawing

Hardware validation plan

Hardware/software interface data

Hardware verification plan(*)

Hardware traceability data

Hardware configuration management plan

Hardware review and analysis procedures

Hardware process assurance plan

Hardware review and analysis results

Hardware design standards

Hardware test procedures

Requirement standards

Hardware test results

Validation and verification standards

Hardware acceptance test criteria

Hardware archive standards

Problem reports

Hardware requirements

Hardware configuration management records

Conceptual design data

Hardware process assurance records

Detailed design data

Hardware accomplishment summary(*)

Top-level drawing(*)
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O

Title 14 Aeronautics and

CFR Title

dIufHe TITLE 49 TRANSPORTATION 5 Subtitle VII
— Aviation Program@=zA], o]o] wz} A4 CFR(Code of Federal Reguration)

SpaceZ} B E]o] Sl

- Subpart A = VOR Facilities
— Subpart B

- Subpart C -

— Subpart D — True Lights

- Subpart E - General

— Subpart F - Simplified Directional Facility (SDF)

— Subpart G — Distance Measuring Equipment (DME)

- Subpart H = VHF Marker Beacons

— Nondirectional Radio Beacon Facilities

14 Aeronautics and Space®] FAR 171(Part 171 NON-FEDERAL
NAVIGATION FACILITIES)> 107§¢] Subpartz2 73

Instrument Landing System (ILS) Facilities

— Subpart 1 - Interim Standard Microwave Landing System (ISMLS)

— Subpart | — Microwave

Z¥7}+9] Subpartol+&=

2 sl
S

ICAO Annex 109] A%

AR T
S ABETA A4 2 7S

Landing System (MLS)

AaAtg £

Hat 5
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ICAO Annex 109] Ax] g-A(Installation requirements)

<+ QA (Maintenance and operations requirements)



O

opafotdA e 2 9 dig|¢le]] digt Part 183 REPRESENTATIVES OF THE
ADMINISTRATORY: Subpart 572 A4

FAA <QI7} HE@AIZRZ ]| oiste] FAR 183 Subpart D-Organization Designation
Authorization®l|A] 1%

~ Sec. 183.41(Applicability and definitions, AEAALZZ O] 28 9 A o))

— Sec. 183.43(Application, 2-8)

— Sec. 183.45(Issuance of Organization Designation Authorizations, H-ZAALZX2]9] Z]
A

- Sec. 183.47(Qualifications, AEAHALZZA 2] 2H4)

— Sec. 183.49(Authorized functions, AEHAAIZZS] 17IH 7]5)

- Sec. 183.51(ODA Unit personnel, AEHAIZZ] ©9] 29)

- Sec. 183.53(Procedures manual, Zx}ufj+4)

— Sec. 183.55(Limitations)

- Sec. 183.57(Responsibilities of an ODA Holder, AEHAIZ

N
4
Bl
B
lo,
1=
juiss

— Sec. 183.59(Inspection, AAN
- Sec. 183.61(Records and reports, 7|53} HIT)

— Sec. 183.63(Continuing requirements: Products, parts or appliances, A& QAL
A&, 75 4 717])

— Sec. 183.65(Continuing requirements: Operational approvals, A& S7A}: +8%

o1}

— Sec. 183.67(Transferability and duration, %= % 7|7H

by E  olo] FaorHAlAde] W3 FAA ORDER, 6700.20A NON-FEDERAL
NAVIGATION AID AND AIR TRAFFIC CONTROL FACILITIES : 9iHFAH 7} o}
B H

d FAF 2 ARG af Ee AL ALY A, 54 B #e ¥ S

HA]

O
filo

|
o)

947)%5 AFAGS FAA AT BES BERS ohv], BRAFY0] 2AsH) ol

39oE ICAO BES 2i s &

rr

- IFR Aapo] AHgH A= 243 (ground inspection) ¥ B9 A (flight inspection)
4

- CFR 14 PART 1719 =Zg4d AH|Ql VOR, ILS, DME, NDB, SDF, ISMLS, MLS
9 Marker Facilities®}F PART 171¢f] ZgE]z] ¢+2 TALAR, RVR, Communication
Facilities, AWOS, Radar, LORAN, Lighting Aids 52| @PHHA|d-S HAlotL QL
O}, SBASe|| TeF AL Ao QU2 of 9t
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SFaordAld Bl A TS FAA  ORDER, 8200.1C UNITED STATE
STANDARD FLIGHT INSPECTION MANUAL : H|s§47A A= WA

- Lighting System, NDB, RNAV, Radar, ILS, MLS, LAAS 5of 3t AlFU&-S HA|

SF Slov, SBASO] TE AlRAA 9 ARAALY 5 BAH 9A) o
ORDER 8200.1C, Chapter 2(Flight Inspector’s Authority and Responsibilities),
2.10.(Authority) : HAAFSFH9] AT

ORDER 8200.1C, Chapter 2, 2.11(responsibility) : H|JAAGTE-Ho] 4= A}
5

ORDER 8200.1C, Chapter 3 (Special Requirements), 3.11 : H|JHHES FPol=
FE71e] il =4

ORDER 8200.1C, Chapter 3, 3.12 : 3¥tHAEE SQlst= HBHA7|TE0] H
AT A BAHoR AMSHE 121

ORDER 8200.1C, Chapter 4 (Flight Inspection Types, Priorities, Intervals,
Procedures), Section 1(Types & Priorities of Flight Inspection) : $IX]H7FdH, +&
MAHEA, 471d4d, 534, dAHEA 5 5709 71294 vR3g8AE S/l sk
71&

ORDER 8200.1C, Chapter 4, Section 1, 4.16 : H|YHA 459

ORDER 8200.1C, Chapter 4, Section 3, 4.30 : H|SJAALS] H|PAAL JFE 3
Al dRA ol et A

- ORDER 8200.1C, Chapter 4, Section 3, 4.32 : H|JHAL H FH|A)

- ORDER 8200.1C, Chapter 4, Section 3, 4.34 : H|jHH A=

- ORDER 8200.1C, Chapter 4, Section 3, 4.35 : Z2JA}S}

- ORDER 8200.1C, Chapter 5, Section 2 : H|FHA 7|12 U Ko TS A=A

@ A2FAASIZ7HSDA, System Design Approval)

O

nje P 4% FRe] wet £ ERE FEE0] A%Fe] o]Folx

o] A5 (FAA)ZE 213 7HEskAY Sl (Procurement)Sh= A4 (Federal system)-=

MER A Q%] glol= Aol TFW A7 AFsT

- 297 —



- FAAZH AR AW, 168 A, 294 9 4F

2 ARoRM AEAZT A9 U AdH §E

1% % 97 W7] dRe] Wme] AFERE a7 ohid

O Non-federal system2 FAARRE APH] AJAE

_1
Approval) & otopet vl= o] gufjel H42]7} 7}%‘?‘:

— g}sjotA

o skl BEE WY L g

- I8y olo] #et TevlEe Ask A = AR
=
K<

gstal, 7erlEes =7t E o

4x49] AAR EL AA So] FAARRE A2

Dol o2 FAAY A2HHASZHSDAE Y= ohe

- ofo] Wb mF el A AATEE BE GaoraA]
o] QAL FAAS] AAHAATHSDAE A
Rl
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A2E  APV-IF SBAS 952 9% 29| 7148 B

1. APV-IF SBAS QI5= I =9 7I€49d WL W=

O = SBAS 1% Al i el e gAY e A Aage we
Q1% ARV} flgleme, SBAS Q1%57]4 A A A9 SBAS 9% AHlE WLHo

2 nestelof @

0,

O =9] SBAS ¢1= AHHE H
uato] ¥ T Akglof 7|l

2

= o, It

k]

-
fol 9% ARE FAstAS

jay
ol

=

- ala WAASE P FAA)A S (Procurement)?F A’ (Federal system) .
A= o] 2w, njdsedEygoe] Fustr] 2 Al (Non—federal system)> AJAF
A 3]7HSDA, System Design Approval)E Hrotof opx|qt, Fufjgh A2 AHx] oA
of ko] AMd Q1SS A= SHA on FAAZE AAlHer HAAWE, 74 4
5, w348 2 4F H7t 7Y AHAETE AR

- b WAAS Q& 9o Mol A gelg TR Qoo upges Ax

9 A W s EEE A 29Reld BR BAVIBMITRE) 352 53590
v A4 W egEN FEY dFe J1E FYLAANY AFF ol BRT AT

- 9 EGNOSE 9 A (EU Regulation)ol] mat AFE=t(NSA)o] AJA® I AfH]

S AF= TS A=

- 1= GAGAN®] 7% ml= WAASE skl 55t cBe, Fulist AlA~|] 4
1& flof wl=oll A Al~"l 5]7HSystem Approval) 9] tRE-S 43t
g Aol Aol wE AlE 5]7HFacility Approval), =%<=H] &<l

5]7HService Approva)E AF

>
>
oL,
1o
ox,
or
fot
o
filo
4o
ol
9l
)
or
2
ol
o
o|N
o,
i)
>
X,
hef
Mo
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O
=
i
e
Fu
ri
>,

>

)
1o
o,
or
WE
o

AF71EL AF5S Fofsh] 98] ol (whar) =2 HAALA | et Ao, AZ7]
2 FZo] g APyt ofdel, Q1F7F] o] A,

= |
A 9 e Fu2 sty 98 AR 2 AEFRY] AZHoor & B4 B

> AZ7|E FB AAE AT AR ATe|2E

» AAE FAsH] fRt AAb @ 78 H A &=

» AAE FASH] SR AA di 8 AR B A4
O =4l Wellut Z3tste] SBAS 15715e Ne¥st= 49, SBAS Q15 Al HAFsteIoF 5
= A5 HA FEo] wEE 4 glenz o] AY SBAS Aol A FES |
Us] HEst AAET Ee Ad 9 29 959 [T VIS Bastolof & &
7t AEstEE 9] AtHE E4HoR

X AARL 0 ARP 47549 AlAE] Aol mpEH AlAHolgt B 7)5-& 4585k] flof HY
dE WE #H otolflE(items) 9] Z¢H(combination)= 2|u|stH, o]7]A] ofo|g]o]
g FEET gt AEHo|AE FH stEfe] Eis AZEQOlE W &, AlX
o]zt SBASE FAste BE AZESo] 9 stEgolE BT 3t

A PAH okt A% Bl et AAE

"l A=, FI1AA & HAF A, AlLE Y ARt ofdEt



¥ o]=k WAAS, 73 EGNOS, 91% GAGAN % dE MSAS 5 AtoAE AL
9 A% Ao AT T AAE BT Saeas
O Axd PAM BAL BF ALW A

g P Hol e dAb 3 de

H7F FastEE, N A dAA A~

ok

¥ vlak WAAS, 538 EGNOS, 1= GAGANS] 79k HdA HAAS 2t HMI
(Hazardously Misleading Information) 4 9 ZAto W A|7HS Sofigh

(1) A" 571+

O Al&Hl Q1F7]E S QI FU e Q157]E AV EA "Q
- S FHTHAA (] ILS) Atel]l AL
— 9] SBAS A|AHEIQIE AMH| XA}

» 0l WAASQ ¢1ZE7|&EL 88 EGNOSY <1Z7|EHT}y ZpA|s] AoEo] glon,
°ol%: GAGAN ¥ AH MSASO] 2Z7|&e u|=9] F7|&1 A

- FEWFE 1A A2013-7368 FPFPHFLAAALL] HAA] H 7)&e7]E
- TEIFEF A A2013-145% FYMHANE AeAREsE A AEEA 9
74
O b= WAAS Al2® 1Z7]
-
» US. CFR(Code of Federal Regulations)14, Part 170 Establishment And

Discontinuance Criteria For Air Traffic Control Services And Navigational

AN

Facilities
» AC 25.1309-1A, “System Design and Anlysis”, 1988

» TSO Cl45a, “Airborne Navigation Sensors Using the Global Positioning System
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(GPS) Augmented by the Wide Area Augmentation System (WAAS)”

TSO Cl46a, “Stand-Alone Airborne Navigation Equipment Using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)”

FAA Order 1370.82, Information Systems Security Program

FAA Order 9550.8A Human Factors Policy

AC 25.1309-1A°] HAHZAL Eolw 2011 7= &

TSO Cl45a ¥ TSO Cl46a°] HAMAL colw 2008 WA= A+

- WAAS ¥4 ZA4 9 BF

4

FAA-E-2976, Wide Area Augmentation System Procurement Specification,
September 29, 2004

FAA  DTFA01-96-C-00025, Statement Of Work(SOW) Wide Area
Augmentation System(WAAS) Full LPV Performance Version 11, September 29,
2004

FAA-G-2100G, Electronic Equipment, General Requirements

MIL-STD-882, DoD Standard Practice System Safety

MIL-STD-1521B, Technical Reviews and Audits for Systems, Equipments, and
Computer Software

RTCA/DO-178B, Software Considerations in Airborne Systems and Equipment
Certification

RTCA/DO-229C, Minimum Operational Performance Standards (MOPS) for
Global Positioning System/Wide Area Augmentation System Airborne Equipment
RTCA/DO-254, Design Assurance Guidance for Airborne Electronic Hardware
SAE./ARP-4754, Guidelines for Development of Civil Aircraft and Systems
SAE./ARP-4761, Guidelines and Methods for Conducting the Safety Assessment
Process on Civil Airborne Systems and Equipment

A AZEQo] B mFoz FII|E TEQ RTCA/DO-178 ZEut= He g
24 A2 AL5]= RTCA/DO-278A ZFo] ZAsHA|TH, u]= WAAS 7Rt
FA o= A A AH”le] HLEE= DO-278 EFo] EA5HA] ¢S

GNOS 2 °ol: GAGAN Q& A

A~
nn
Asll Baot A2’ 1T d=S offiet o] =& i=

2
=
2>
:l> .
w
Jo
°
o

>,

[>
jutit}
o -
o|N

i

()
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Al
A
Eé!
ﬂ
Il
|
=z
Al
g

oHel Abdl A|AEI Ol = ot=
mIwms  REEWNOS
- System Safety Assessment - Deslan Safety Case
Review - Safety Assessment of Change « A AR RS
- SystemEnglneering Review | | - Performance Review ny
=a
- Software Deslan Assurance | | * Security + SWEREHEZS
Review
. Complex Electronic + HWEZ
Hardware Review SA A
' g:ﬂgmLevelverlﬂcallon - Requirements Planning ee
- Operatlonal Evaluation :::::m;::::;lgon < 2o
 Sstem SRD Review - System Safety Assurance « \|AE ZZ
- Commerclal Instruction . Testing and Evaluation
Book Review Contract Acceptance « XIEM
(a9 2.2-1) QA ZAFEAS 55 =&% A|lAH 5 =

2 ¥suUSE

A Al =l AsAESEe Tle7IER T otz =9 SBAS

EELERE

SBASTEHF00F 2 214 M= QFA— IIE

JISIEFHL LSS TR

OINY HE
MAH 2024 2A SEiliE HIECE AAMY AHMZ WL 3
2O et JIE

+

01l AHHIEA

ANAHNE 25
| AAE0| FEE R SR £0101 RTIASII0 et =

FEY ES

HHY EE
ANAH IR ES
SWFEEES
HW 2=
Hids

=o

ALH S&
XIdM S

2ZEAI00 Lt FAY 22T 2B IIE

HW 2=
] MAHE FA0H= L=/ Het 712

BHot

SO|Z20 T ALY et A2H2 HNY, Y0 XY S
Ol thet J1=

AAH EE
M2RI2 D E PAEHS ZEPH A AH XU 23 S& JIE

~——

-

A HS
st7] 9t 71+
» Tl WAASQ]

Safety Assessment

MIL-STD-882(DoD Standard Practice System Safety)

AESICL RS

TIEM

AIABI0I CHE XI”M RIZ OF 2 TIEM WHE SOl tiet 7=

2.2-2) AN2H” QlFT|E A
BY AE vigog A|AHo] obHAdS HrF W B

74%-, SAE/ARP-4761(Guidelines and Methods for Conducting the

Process on Civil Airborne Systems and Equipment) & 9

=z O
e

A3 AE

- 303 —



- N2" A HF AAHle] A" N XS F4ste] AN E =Rl gt 7%
» tl=r WAASO] A%, SAE/ARP-4754A(Guidelines for Development of Civil
Aircraft and Systems) TFS W&
- SW 724 HF: SBASO| tiFiES AA|shl Qe AZEolo Hitt F24 BES
AT 71+
» oj== WAAS, A% GAGANQ AL, RTCA/DO-178B(Software Considerations in
Airborne Systems and Equipment Certification) E5-& 485195
» o= WAAS 2 x GAGAN 7h¥F A& o]% Non-Airborneg iAoz
RTCA/DO-278A(Software Integrity Assurance Considerations for
Communication, Navigation, Surveillance and Air Traffic Management
(CNS/ATM) System)EZ=o] A|AH
- HW HZ: AlA"EE 45k stedefol] ittt 7]+
» tl= WAASS] A%, FAA ZEFEQ FAA-G-2100G(Electronic Equipment, General
Requirements) &  A8st9om,  WAAS  receivero] slAl=  RTCA/
DO-254(Design Assurance Guidance for Airborne Electronic Hardware) Z5&
27} g
» 59 EGNOS9 7%, ECSS ZEFQl ECSS-Q-ST-60-02C(ASIC and FPGA
development)E -85t
» RTCA 7|9 mZE F oSt=glo] & mFo=2 DO-254(Design Assurance
Guidance for Airborne Electronic Hardware)”7t %ls&. RTCA/DO-254= 57|
2 stedlee] mELR 2000d 49 AGH ol AAHA 948 4l7] 5] A
BAIZH A A8H AEle Qs
- A& AE SBASTE ZFolof & FHa e 8FAY TIElR ARSI
(ICAO)ZF #1787+ A10F-EA o AA|

i)

» O] WAASS] A< ICAO Annex 10 @ RTCA/DO-2295 83}
2 EGNOS9] A< ICAO Annex 10 @ RTCA/DO-2292 83}t

> T
» @Y W A FHAE SBASO| 7147]%2 ICAO Annex 10 W83 43

A A W 5 ERS HaEA Aol £uH, ofe et vl He]
SA oo} g

» AR AT

o
2
o
i
_O'L
n\l

P27} 7]8 5ofo}

%
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47}
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2l
37}
AHE] o
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71/ A]

2l A=A
H

[}

a1

A B A (Validation Plan)

Ea

[e]

SH

O,

|

ZA

i

il

- A= A8 A (Verification Plan)

- AA
- AA e
-5 g

- o]
- GBA/NAY



- &5 e #4

- 292l f|o]g(Validation Data)
- A% dlo]¥(Verification Data)
- @4 B S

- A% Q9F/+4(Compliance) 2|ZE
- A4 AR 2 AeAd AT T

2 A" AAls

O A=A NS 9Asf oflie 22 HA|ee &5 da

—

>
FHA (Functional Hazard Assessment)

PSSA(Pre— liminary System Safety Assessment)

SSA(System Safety Assessment) &

Fd HE A

FTA(Fault Tree Analysis)/DD(Dependence Diagram)/MA(Markov Analysis)
FMEA (Failure Modes and Effects Analysis)

FMES(Failure Modes and Effects Summary)

CCA(Common Cause Analysis) &

- AzE AL A

» A|AH
» A|AH

NP

QFARY
o7|e|A

4 W7}

F4 9 A

57}
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» SW AaAFE BA 9l AHa}b
» HIAEAClA 74 P HAEAHIA] HAF T
- HW A} 71
- & As dA 7le
» SIS(Signal-in—space) AAF 7]&
A (Integrity) AAL 714
7184 (Availability) HAAF 7]&
« At (Accuracy) HAF 714
« A4 (Continuity) HAF 7]&
» Ranging, 7| 22tsud, Y51 Y 5 7I's 87AY AAF 718
» AEIA 2] AWMYZ] HAF 7]E
» WS AD AWEY 47 9, #luh, WX 5 RF 54 HAF 7ls
» SBAS UIEQ]T AZHSNT) QAR HA 7|&
» 3 AE A AT AAN 7lE
- Hob gARE AlE 9 BT 7l
» HIA /A a7 BEE 7l B AH A 7l
» dlojy fEost B si4] AAF 7]e

SRS R

- =9 BE7|TH(: SAE, RTCA, IEEE) ¥ =7} #A(ll: FAA, EU Regulation)®] A]
Ad 7 g2 2 34 B4 9 AL 7%
- H]9) Al (Flight validation) A% 7]&

» HIYAIA AR A], g 8 owREA ) A

» H|PAIE A3 BA 7%

olN

&

- 0 9 A 4 HolH

- ASA 94 4 HolH

» RAIM(Receiver Autonomous Integrity Monitoring) H|©]€]
» A S AEA HlolH
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RTCA/DO-178B2 QI&EHES  AXEQOE Fufste] dolgE W7 (Data
Adaptation) Z-83t 7%
RTCA/DO-178B=z ©lZHt

* 2 GAGAN % 9 MSASY A% AT HAWY WAASSH A2d 44
QAL 2R BAD 7% L A% s FasH 3

.
AR el AN gRE BE EE %ol A% A o olgz WATE
90 AARAAL A2 B weto] Ajdslofof 3
A7l A W SRE S8 e BE wY 1%, 387 Q% ez 20 A

. 399 QLR G} ARADD, ALARN @ JLE A 29 T
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SAE Int'l

ARP 4754A
and the
Guidance for
Development
of Civil
Aircraft and
Stystems

A 29
24

$1,455

- ARP4754A Development History

- ARP4754 to ARP4754A Change Highlights

- Aircraft / Systems Development Process

- Integral Processes

- Safety Assessment

- Development Assurance Level Assignment

- Integral Processes

- Requirement Management

- Implementation Verification

- Configuration Management

- Process Assurance

- Certification / Regulatory Authority Coordination
- New Guidance — FDAL & IDAL Examples

- Assigning appropriate levels

- New Guidance — System Development Objectives
- Appendix A Overview

- AIR6110 — Example Application

ARP 4761 and
the Safety
Assessment
Process for

Civil Airborne

Systems

2 33
24

$1,335

- Course Overview

- Key Definitions

- Introduction and overview of ARP4761 course material
- Safety / Development Process

- Functional Hazard Assessment (FHA)

- Preliminary System Safety Analysis (PSSA)
- Fault Tree Analysis (FTA)

- Dependency Diagram (DD)

- Markov Analysis (MA)

- Failure Modes & Effects Analysis (FMEA)
- Common Cause Analysis (CCA)

- System Safety Analysis (SSA)

- Contiguous Example (Appendix L)

- Review

ATEGO

ARP-4754A

- Intro. and overview of ARP—4754A

- Relationship with other guidance

- Relationship to safety assessment processes

- Systems engineering processes and documentation
- Architectural considerations and general principals
- FDALs, IDALs, and DAL determination

- Requirements validation and system verification

- Worked examples

ARP-4761

- Fundamentals of safety for civil aircraft, systems and

equipment

- Basics of Reliability Theory

- Functional Hazard Assessment

- Preliminary System Safety Assessment
- System Safety Assessment

- Fault Tree Analysis

- Markov Analysis

- Failure Mode and Effects Analysis

- Common Cause Analysis
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W58l
W57 A W57|7t Fall&
WEH-&
- SW Life Cycle
- SW Planning Process, SW Development Process
A 43 | zx zj/eru;catlotr.l Pr?\;:[ess .
DO-178C 39 on %gura ion Management Process
$1899 | SW Quality Assurance Process
RTCA ’ - Certification Liaison and Certification Overview Process
- Software Life Cycle Data
- Additional Considerations
& 33
Supplements 14 - DO-330, 331, 332, 333
$699
- Avionic Certifications
- Master Plan
DO-178 - - SW Plan Development and Certification
TONEX Training 44 - SW Development, Design, Coding and Testing Techniques
Course $3,999 |- Programmable HW Plan Development and Certification
- SW and Programmable HW V&V
- Recommended Templates and Recommendations
- Avionics Safety and Avionics Project Lifecycle
- PSAC and Planning
DO-178 & A 43] |- DO-178 Structural Coverage
DO-254 24 - DO-254 Element Analysis
Certification _ . .
ATEGO Best Proct1C(.es .
- Cost and Risk Reduction
- DO-178 and DO-254 Tools and Tool Qualification
POZITSC 1 1a1 | po-330, 331, 332, 333
Supplements
1?1%_117285 3;] - SW Development and Verification
AFRO- Training _E - Tool Qualification
NAU];F QU DO-278A - - SW Development, SW Verification
/ED-109A 3d - Supporting Information
Training - - Tool Qualification
- System aspects relating to software development
DO-178C - DO-178C software life cycle o
WIND Certified - - Software planning, development, verification, configuration
RIVER Systems 3d management and certification liaison process
Developmlent - - Required software life cycle data
Essentials - DO-248C Supporting Information
- DO-330, 331, 332, 333
DO-178C,
FAAConsul 278A. 254 _ _
tants.com D
Training
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(E 2.2-3) A2d

o Ve =9 1S

w3l
i ks WY W-57|7t Fau-g
W-SH-
Direct/indirect references and requirements of Human
Factors
FASA Human | & 12 Human  Performances within the new regulatory
Airsight factors for 1d requirements
Aerodromes £490 | Element of Human Factors
- Application best—practices
- Integration of Human Factor Principles
- Test and Evaluation Process
- Developmental/Operational Test and Evaluation
- T&E Program Planning
- Test Criteria and Test Measures
Test A 18 | Test Item Configuration Control
Management /| + - Software T&E
Operational 5¢ : . .
Test and $2500 | Instru.mentatlon/Data Requirements/Resource Planning
Evaluation ’ - Requirements Process
- Detailed Specs and Operational Requirements
- Modeling and Simulation
- Military Certification and FAA Certification
- Best Practices
- Basic Navigation
NTPS - Communications Flight Test
Coml\rInunic.atio 1 13] |- Antenna Patterns
e I R v
Testing $2,500 |- Data Links
- Radio Aids to Navigation
- Position Determinant Systems
- FAA Type Certification History and Process
- EASA History and Cert Process
CFR 14 Part o138 | Avionics Software Considerations
23£25/ 27/29 L5 o1 - Certification Requirements for Complex Systems
Cer‘\[/ilf?(]?&:‘fison $2 SEOO - Human Factors Principles and Certification
Flight Testing ’ - Flight Management Systems
- IFR/VFR Certification of GPS
- Reduced Vertical Separation Minima
- Real-Time Architectures
- Review of Real-Time Operating Systems
Real-Time A 18 | Reql‘li‘rerr‘lents Analysis.
Programming 20l - Partitioning Software into Tasks
for Embedded = | Queue Modeling
Systems $1.440 1 Inter—task Synchronization
12({{/1\1;?{ - Device I/0O Driver Models
- Blocking Problems and Their Solutions
- BSP development strategy
VxWorks 6.X - - Hardware bringup tool
Board Support 49 |- Writing and debugging BSP initialization code
Package - - Basic boot loader image

- Wind River® Workbench tools
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Facilities

» FAA Order 6700.20 Non-Federal Navigational Aids and Air Traffic Control
Facilities

» FAA Order 1100.161, Air Traffic Safety Oversight

» FAA Order 1370.82 Information Systems Security Program

» FAA Order 1600.6 Facility Security Policy

» FAA Order JO 1900.4, Flight Inspection Services Continuity of Operations Plan
(COOP)

» FAA Order JO 1900.47, Air Traffic Control Operational Contingency Plans

» FAA Order 3000.22 Air Traffic Service Training

» FAA Order JO 3120.4N Air Traffic Technical Training

» FAA Order 3110.16 Air Traffic Supervisory Training

» FAA Order 6000.15, General Maintenance Handbook for Airway Facilities

» FAA Order 6000.30, National Airspace System Maintenance Policy

» FAA Order 6010.7, Joint Acceptance Inspection

» FAA Order JO 7210.3, Facility Operation and Administration

» FAA Order JO 7930.2, Notices to Airmen (NOTAM)

» FAA Order 8000.75, Aviation Safety Inspector En Route Inspection Procedures
» FAA Order 8000.87, Safety Alerts for Operators

» FAA Order 8000.91, Information for Operators

» FAA Order 8200.1, United States Standard Flight Inspection Manual

» FAA Order 8200.34 Flight Procedures Inspector's Handbook

» FAA Order VN 8200.8, Flight Inspection Program Standards

» FAA Order 8240.36, Flight Inspection Report Processing System

» FAA Order 8240.41, Flight Inspection/air Traffic On-Site Coordination

Requirements
» FAA Order 8260.19 Flight Procedures and Airspace
» FAA Order 9550.8A Human Factors Policy
- WAAS ¥4 74 ¥ BE
» FAA-E-2976, Wide Area Augmentation System Procurement Specification,
September 29, 2004

» FAA DTFA01-96-C-00025, Statement Of Work(SOW) Wide Area
Augmentation System(WAAS) Full LPV Performance Version 11, September 29,
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2004

» FAA STD-019e2 Lightning and surge protection, grounding, bonding and

shielding requirements for facilities and electronic equipment

» MITRE Technical Report 02WO0000059 FAA System Security

Evaluation

» ICAO Doc 8071 Manual on Testing of Radio Navigation Aids.

Testing of Satellite—based Radio Navigation Systems
» ICAO Doc 7192 Training Manual
» ICAO Doc 9683 Human Factors Training Manual

Testing and

Volume II.

» ICAO Cir 241 Human Factors Digest No 8 - Human Factors in Air Traffic

Control
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A5y dAdae| &8

— =

AT dtd=olA SBASE 5ol RlofA RIEA] deEojof & dF-2oF o9
BF ZoF &gl diet Wt Ages =& e o

O ol& fsfl B Zoke] PNT 2AFEe 243 Fof SBAS &-80] 7l Zots AH

O @A SBAS 4502 Bgo| 7H5F Lot ulg) SBAS 4502 Bgol /Hsd Hof
FEs] BgYT} AL EEF
O o7IH FF ATFEE U SBASS] BH 4SS theT} riw A

- 19H7): APV-T SBAS AFgAH]A

» 8 =ZAAHSL: 1675 (95%)

r» = AT 20"]E (95%)

» T4 (integrity risk): 1-2X10""/approach

» FAX4(time-to—alert): 10x

» FA4(alert limit): 40m1E (=3) / 50v|E (53]
» A4 (continuity): 1-8X 107 in any 15

» 7F&/(availability): 99%

- 29A: CAT-IZ A&

» £ =AHS L 16918 (95%)

» = =9AsE: 61 E (95%)

» T2 (integrity risk): 1-2x10""/approach

» FA4(time-to—alert): 6%

» 27 (alert limit): 401lg (%) / 3599 (534])
» AZ&A (continuity): 1-8x107° in any 15

» 7F&A(availability): 99%
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A1Z SBAS B8 Vs thEope] Fu xet @ ZALEA

I e Hof 274 B4 g b5 Hof A

O ¥ @7 20139 3¥e] FEH 2012 FRPE Auste] PNT HEHOES tha3} 2ol
TR

e, Awe ojnlsie], 95 alofet A|E-1
8ol op7} ofU T, SHEHoFs SBAS & B} Eof
B eme aAR L4 e AL, deiA Lol aTAee 248

Mo 2

S5 Z-gHOof (space applications)

g Hof (aviation applications)

- Z;®H g-gHoF (surface applications)

- Zx-Y ggHoF (sub-surface applications)

- Z2-&%F &850} (geodesy and surveying applications)

O AEY FgHoF= =7 SAEoke} sEokr 71

S|
A

O Siol, siol, 1o S SHokR o] 2 Hofo] o84 aTAGS

=]
o= =

O S4ioke olgxte] uet el 412 £7E

O £ ATelAE 7 olgx8 QT7ARFE FRPE Faste] Helshy, SBAS B8 7HsA

- sto]go](highway) ©]-82t
- 3= (trucking) ©]-8AF
- A (rail) o]-&AF

- 71g} SAlIE o]8x}
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(1) slolglo] o] 8at QAR EA

O FRPoAM 7]&skal Qe stoldo] ol 8Ate] & A2 ofd ®of &g (529
AA e ZeE Adsty] flste] W glo] Uil 7led BE WA glo] ddi=

HESEY)

O o714 A4 (continuity) o2 AHIA 4 Foll Tod H52= stolfo] &
ofoflAl= ool @il U] kom, 2G-E2] "©AHgeophysical survey) HOF} Z2]7]
+(geodetic control) Hok= AAIZEE] 7184 (availability) A& 8FsHA] &1, §4

o e olgstnE TAy 45e 8Tt %

E 5.1-1) spolffo] ol&A i a7

MEASURES OF MINIMUM PERFORMANCE CRITERIA TO MEET REQUIREMENTS
REQUIREMENTS ACCURACY TIME TO
AVAILABILITY | CONTINUITY INTEGRITY COVERAGE
(meters, 2 drms) ALERT
Navigation and route
1-20 >05% . 2-920m 5 sec Nationwide/
guidance Surface Coverage
Automated vehicle ionwi
01 - 30 >95% . 02 - 30m 555 min Nationwide/
monitoring Surface Coverage
Automated vehicle
o 1 99.7% . 3m 5 sec Nationwide/
identification Surface Coverage
Public safety 0.1-230 95-99.7% . 02-30m | 2-15sec Nationwide/
Surface Coverage
Resource
0.005 - 30 99.7% . 02 -1m 2-15 sec Nafiorwide/
management Surface Coverage
Collision avoidance 0.1 99.9% * 02m 5sec Nationwide/
Surface Coverage
Nationwide/
Geophysical survey 1 N/A Surface Coverage
Geodetic control 0.01 * . N N/A Nationwide/
Surface Coverage
Accident Survey 0.1 -4 99.7% . 02 - 4m 30 sec Nationwide/
Surface Coverage
o B Nationwide/
Emergency Response 0.1 -4 99.7% 02 - 4m 30 sec Surface Coverage
Connected Vehicle
0.1 99.9% . 02 5 sec Nationwide/
Initiative Surface Coverage

O stolgo] o]&ate] A QFAS AHKEW, ‘geophysical survey’, ‘geodetic control’

2 A A olgREL BE RAY YHE T BAMNAT Bag RO
2 Aag
O o] FoH WA BEZ she SBAS A5O0E B JF5T FEEoF: glee 9 EE
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,&g

O theow RA4 ANES mEsH ohe 29 AT WA Sulelro] BAAuLT H
Q )

geophysical survey’, ‘geodetic control’ o|H, | YAFHA|IAH &
AR

<z
oRL AFe Rok 591 FH=E 87T YL L & UL
(\h H(gap) 24

3t Hie} Zo] @A) BEZ SH= SBAS Aso= G4 71s53gh stolglo] o]

o A=
4 S&uoke =

ol

O

O 12y stoldle] o829 A 87745 H SBASY Hx AT S A5t ol

71 2k Zokel Wl A dES AYchd, o 23

- Alert Limit 24 A As70A: 4008 — 301

» ‘Automated vehicle monitoring’ FoF

» ‘Public safety’ £oF

— Alert Limit, Time-to-Alert F24 A A&784: 4008 — 200, 10x — 5%
» ‘Navigation and route guidance’ -oF

- 59 Agx AN 1enE — 10E

» ‘Geophysical survey’ &oF

() Bg HsHol

O SBASO] 15HA1(20224) AF&Au]A Ao ApPV-[Zo|lmz /A4 i WA glo] SBAS
Hokz ‘SBAS g sisHoFz wWHsly, CAT-1E9 A

APV-TIZ9] ALe AdH JAsle] QAL EZFo0] 713t HolE ‘n g

LHoF SBASO| AEe 9xFFAA CAT-IZ A% oAty A4 E:

L Q3 HoFs ZMAIt SBAS &8 7hHeEoFZ2 gt

20| 7}=35h

ol | ZelA BE FHsEokE AWY B he 2

&
ol

o

- SBAS &-& 7lsoF: sid At ¢l
- ]2} SBAS &-§ 7Fs&of

» ‘Geophysical survey’ of

» ‘Automated vehicle monitoring’ FoF

» ‘Public safety’ EoF
~ Z}A|tf SBAS €8 7}sEo

» ‘Navigation and route guidance’ #°F (CAT-IT olite] #4244 a)
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2) sF=EF

o187 a7Al

ot
M
X

O FRPOIA 7143t Gl 81224 olg7e] Ha 47T ofdf Ee 2g (FRWY
N o ZeE AUsH] s WY glo] AR J1&E EE WA glo] Iz A
%)

O o714 A& (continuity) H52 AHIA &9 Fof Q3 502 ofz 4¥Ho| KZ]
¢ F5Eq Ao Aol

O F2ed olgAY Hi ATAFNA FEF AL Time-to-Alert H50] BT 5
22 09 Be BEY A5 2753 YA, FhHoR 184S 99% ol
P4 de %2 278k ks dol 54

B 5.1-2) 3F=EF ol 8AF A a7

MEASURES OF MINIMUM PERFORMANCE CRITERIA TO MEET REQUIREMENTS
REQUIREMENTS ACCURACY TIME TO
AVAILABILITY CONTINUITY INTEGRITY COVERAGE
(meters, 2 drms) ALERT
Truck Parking 2-20m 95% TBD 50m 53 Nationwide/
Surface Coverage
Geo-fencing / Facili ;
g/ Faciliy 10 - 20m 99% TBD 10m 55 Nationwide/
Access Surface Coverage
Hazardous Materials -
) 10 - 20m 99% TBD 10m 55 Nationwide/
(HAZMAT) Tracking Surface Coverage
Trailer Tracking 20m 95% TBD 50m 5s Nationwide/
Surface Coverage
Cabotage Violations 10 - 20m 99% TBD 10m 5s Nationwide/
Surface Coverage
Fleet Management 20m 95% TBD 50m 55 Nafionwide/
Surface Coverage
Commercial Driver's Nafionwide/
License (CDL) Skills 5-20m 99% TBD 10m 5s
Surface Coverage
Test
i I ==
O HPAAFe] Wag B
=] 2 O—/J\_ = = —g- p— h =1 E _— =] =
O st2&s ol8xel 24 aTAFe AMRy, RE 2AY ARs ETRG R
t Wag RRoR Ay
== = it - T T = O =] o O O —
O o] FoA A4 ZHE= Sh= SBAS A%5ox 4 7hstt S8&0ke fles 9 B2

O 2oz ‘Alert limitt 24 AW 7|02 HE woll Truck Parking’, Truck
Tracking’, ‘Fleet Management’ F#°] SBAS Z3X 4502 FZEHE Holds &
U
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7B(gap) 4

O

ot

St Hiel o] dA EEE St SBAS Aso=w 94 7T SHEed o

O I3y =% o84 Fa 874457 SBASS =& A

Aol 4 AL Hole} Bl A FES Aelshy, ket 2

mjo olr
i
)
D
()
=
filjo
M
i)
ol
2

- Time—to—Alert 24 Al As7/44: 102 — 5%
» Truck Parking’ HoF
» ‘Truck Tracking’ FoF
» ‘Fleet Management’ +of
— Time—to—Alert, Alert Limit 24 Al A5/ 10x — 5%, 40u]8 — 101]¥
» ‘Geo—fencing / Facility Access’ &oF
» ‘Hazardous Materials (HAZMAT) Tracking’ &oF
» ‘Cabotage Violations’ oF

» ‘Commercial Driver's License(CDL) Skills Test’” &oF

() g HsHo

O SBAS®] 19441(20229) A-&AH A 52 APV-IFo|n=z 74 EE W7 §lo] SBAS
ggo] 7tss EoFE SBAS &8 JlsRoFR WWsty, CAT-I59 A

APV-IF9] 455 47 /st 8445 5] 7Hed Eofs 7 S
w=OoF, SBASC] /Wd-g& GAstHA CAT-IE A&

ﬂ;ﬂﬁﬁ& woFE AT SBAS &8 7heEoF = B

- njgf SBAS &§ 7hswof

» ‘Truck Parking’ #oF (54 814 %50] oF4 mlAdE& 112)

» ‘Truck Tracking’ H#oF (A54 &74%50] oF4 nAdE 112))

» ‘Fleet Management’ £°F (&4 2745°] o4 m[HdE 112)
- ZHAIt] SBAS &g 7HsHof

» ‘Geo—fencing / Facility Access’ HOF

» ‘Hazardous Materials (HAZMAT) Tracking' £oF
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» ‘Cabotage Violations’ oF

» ‘Commercial Driver's License(CDL) Skills Test’” £oF

() H= oA AT 2

o

—

O FRPOIA 7143t 9 A ol 8219 HA RPAGL ok Eot 2 (FEAGNA
ob #0E AW S5 WY glo] AR J1&H S WA glo] ITE I8

O o714 A& (continuity) A2 AHIA 9 Fofl Ba3 Jsoz2 IR Fot=
Ses AeHuT AE ogAel Ak ATAA e
‘Alert limitt 24 %92 ‘Positive Train Control’ £©

Hel 452 aTgtte ol 2 539

OhH RAALFo] el

Hn

O Ak olg9] & aARNS duid, R 744 JHE 2L HAPAH27} I

_9_0}- H oz AlH ]

i T

O o] FoA WA BEZ she SBAS A50E T JI5T $§EoFE §lee ofdf =
27e FAF 5 98
O theo® ‘Alert limitt 724 A5UE 71E0R HYE uo] vlg 579 452 27

Shi= HOF= Positive Train Control’ #O02 U 2z] Hop= OJAtAE] 7|§Ho] HAGAH]
Kel

AL QTS WE0] BT Rolde & 4 9l
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(E 5.1-3) AL ol8x A4 a7AN}

REQUIREMENTS

MEASURES OF MINIMUM PERFORMANCE CRITERIA TO MEET REQUIREMENTS

ACCURACY INTEGRITY TIME TO
AVAILABILITY CONTINUITY . COVERAGE
(meters, 2 drms) (Alert Limit) ALERT
Railroad right of
Positive Train Control
1.0 99.9% N/A 2m 6 sec way in all 50
(PTC) states and District
of columbia
Railroad right of
Track Defect Location
03 99.9% N/A 06m 30 sec way in all 50
(TDL) states and District
of columbia
Railroad right of
Automated Asset ;
0.2 99.9% N/A 04m 30 sec way in al 50
Mapping (AAM) states and District
of columbia
Railroad right of
. o way in all 50
Surveying 002 99.7% N/A 004m 30 sec states and District
of columbia
Bridge and Tectonic ;z'lr?:dalrl'ggg of
Monitoring for Bridge 0.002 99.7% N/A 0.004 m 30 sec y -
Safet states and District
/ of columbia
Tel icati All 50 states
° ecor;ﬂfngca e 340 nsec 9.7% N/A 680 nsec 30sec and District of
columbia
=]
) FA(gap) =4
—15 o it =L L =] =
O SollA AFet vl Zo] dA ZHE=E Shi= SBAS Aoz g4 7158 dx o
fe) H T o
SR gl

e

_ ésﬂ s}

o
= o
Yot} gl A% ¢BL

=

il

|
(o)
N

» ‘Positive Train Control’ HoF

1} SBASO] =3 A

— 415 —
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destd, v= 2=
7+, A8 #A A A 16mE — 1H]E, 99% — 99.9%,

40v]E — 2u]E, 10x
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(E 5.1-4) 7|8t SANE o]lex A4 QFA;

MEASURES OF MINIMUM PERFORMANCE CRITERIA TO MEET REQUIREMENTS
REQUIREMENTS ACCURACY INTEGRITY TIME TO
AVAILABILITY CONTINUITY . COVERAGE
(meters, 2 drms) (Alert Limit) ALERT
Resources Inventory,
Soil Survey, Wetlands
Monitoring, Surveying
For Water Control, and 0.05-10m 99% N/A 0.09-15m Ssec-5min GiobalSurface
’ ) Coverage
Conservation Planning
in an Agricultural
Landscape Setting
Precision Application,
Harvest Mensuration, 0.3m 99% N/A 0.6m 5sec GiobalSurface
- - Coverage
and Precision Guidance
Precision Irrigation
Surv‘eymg and 0.15m 99% N/A 0.25m 5560 Global/Surface
Surveying for Land Coverage
Leveling
Search and Rescue 1-5m 99% N/A 2-10m TBD Global
Fire Management and 1-5m 99% N/A 2-10m TBD Global
Law Enforcement
Earthquake and
volcanic hazards 1-10m TBD TBD 2-20m TBD Global
monitoring
Resource Management 0.5-2m TBD TBD 1-4m TBD Global
Wildife studies and 1-10m T8BD TBD 2-20m 8D Global
tracking

() BE THsHo

O SBASS] 194A1(20224) FgAHA G52 APV-IFo|RE 714 T ¥4 ¢lo] SBAS
ggo] 7}53 BoFZ SBAS &g JbsRoFR wWHstiy, CAT-IFY A% E:
APV-IF9 A5s dF 7f4dste] 877485 S50] 7Fsdt 2oFE Mg SBAS && 7t
ToF, SBASS] 7d-& fAIsHHA CAT-IE A% o9 N E+= 57 71e7igol
D ast Hofs ‘ZPAIT] SBAS &g 7MsHor s HHg

O olggt 7ol &8 7Heiobs Aldet A= vt 25
- SBAS 8§ 7ok oig A Si&

- ]2} SBAS &§ ZFsok g A gle
- ZFAIt] SBAS &8 7HsEoF
» ‘Positive Train Control’ &oF
(4) 71eF 8ANE 0|82 QFAN BA
O FRPOIA 7]&stal Q= 718 |4uF ©] o (
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2 83

O 7|4 A& (continuity) 52 AH|E 2F Fol Bast dsoz &R 3}

N Eb obx) Ade] B2 27 2FAY 450 Ho)d

rr

O 7l o] g&t9 A& g7ANYS AWET, BF A-AF AHAE g4kl lae &
A 4 U=

O o olftolA dAet Fo] A7 AJ(RH) whE AMH|ASHE BAPAB|AZE Dot #
wog AHER] Fe

S EoF

O i &ore] &7 FAAZITIMO)NA AT IMO-A915 &30 wet o
=3 o] ZobE 2oL, SBAS &8 7he/dol s A<t
- AF SR o] §AF XA AR
- =9 ol8A FHA  @7ARKN1):  maneuvering and  traffic  management

applications
- fFES ol 8 A 8FARH2): search and rescue, hydrography, oceanography,
marine engineering, construction, maintenance and management and aids to

navigation management
- NS ol 8 A QFARI(3): port operations, casualty analysis, and offshore
exploration and exploitation

- SIS o] 8A A QFAFF(4): fisheries, recreation and leisure applications

(E 5.1-5) gut A o)Lz HA4A QA

System level parameters Service level parameters
Absol
bsolute Integrity Availability Continuity o
Accuracy % per % over Coverage Fix interval
Horizontal Alert limit Time to alarm Integrity risk SOodp 3°h g (seconds)
(meters) (meters) (seconds) (per 3 hours) ax ours
Ocean 10 25 10 107° 99.8 N/A Global 1
Coastal 10 25 10 107° 99.8 N/A Global 1
Port approach
and restricted 10 25 10 10° 99.8 99.97 Regional 1
waters
Port 1 25 10 107° 99.8 99.97 Local 1
Inland 10 25 10 10° 998 99.97 Regional i
waterways




O 97]A ocean®} costal SHAIFH-S ALt YA AFHES RE FEo tist 8
AFFS FASEL 2

2 AHHEMH ‘ocean’, ‘coastal’2 A2t U ZA]
HANU| AT Qs HRog Al

<
B

o glee 9

=

rr

O o] ZojA @A BEE sH= SBAS A5oq 24 715
o]
AR

O 944 e FHoHA @1 9t ‘ocean’, ‘coastal & A~ W} A-AFete A

A]
oA SBAS && 7ts F

th H(gap) &4

O FolA olgd ulel o] WA BES S SBAS Ao =4 sksat ot s
=]

O it Uul sAFE ol@ate]l Ha aTALT SBASS BE ALTl 7(gap)d EA
sto] o] 71 22 Zoket ¥ As d&Ee AE6H, vat =
= Alert Limit 7274 A, 74 57040 4008l — 25018, 99% — 99.7%
» ‘Port approach and restricted waters’ =OF
» ‘Inland waterways’ +©°F
- Alert Limit 724 A, 7FHA AS7HA: 40019 — 2.579], 99% — 99.7%

» Port’ HoF

(th 2§ HsHol

O SBASS| 19HA1(2022) AFgAHIA A5S APV-Igo|Rg 7jA T W7 glo] SBAS
ghgo] 7Heqt HoFE ‘SBAS g JhsREoF=z wysti, CAT-IE9 A
APV-139] F5& 4% /MAste 8745 5 S

HoF, SBASS] /W8S GAotHA CAT-I3 A& ol /A & F71 71&7dol
2

T‘f
AT Bobe WA SBAS BE 7HsHoF
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O ol 7oA &8 7Heioks At ddte o3 &3
- SBAS T4 TRs ok A A 918
- "el SBAS 2§ 7hsof
» Port approach and restricted waters’ HOF
» ‘Inland waterways &oF
- ZAth SBAS &8 7HsoF

» Port’ HoF

2) WIS o8 8FATY 24

O IMO°IA st e 591 ol

Q
[e)
oA 2 2eE 2Adsy] Al ¥ glo] d2el 7led #2E ¥4 glo] dd=

O oA & & Q= vhet Zo] et siBEHA =Fopt A, 74 Zopt ast=
e BAANLE glols FE £V d5S 879kl Sl (@ sidRoks SBAS
=

I RTCM @4&

I 51-6) EH/E]'%—SH O]_g_x]_ EAES _9_?/\}5(}

(maneuvering and traffic management applications)

System level parameters Service level parameters
Accuracy iy Availabiity | Continuity o vl
Horizontal | Vertical | Alert limit T;ﬁr;ir;o Integrity risk % per oG Coverage ('X I e;v?
seconds
(meters) | (meters) | (meters) ——_—— (per 3hours) 30 days 3 hours
Operations Relative accuracy
e tug and pushers 1 25 10 10° 99.8 99.97 Local 1
* icebreakers 1 25 10 10° 99.8 99.97 Local 1
* automatic collision -
4 10 25 10 10 99.8 99.97 Global 1
avoidance
Absolute accuracy
* track control 10 25 10 10° 99.8 99.97 Global 1
* automatic docking 0.1 0.25 10 107 99.8 99.97 Local 1
Traffic management Absolute accuracy
* ship-to-ship "
dinati 10 25 10 10 99.8 99.97 Global 1
co-ordination
* ship-to-shore 5 .
dinati 10 25 10 10 99.8 99.97 Regional 1
co-ordination
* shore-to-ship traffic - )
' 10 25 10 10 99.8 99.97 Regional 1
managemen

— 419 -



(search and rescue, hydrography, oceanography, marine engineering, construction,

maintenance and management and aids to navigation management)

System level parameters Service level parameters
Accurac Integrit
v Timei’o 2 Availabilty | Cpntinity Fix interval
Horizontal Vertical Alert limit el Integrity risk % per 30 % over 3 Coverage (seconds)
(meters) | (meters) | (meters) (seconds) (er 3 hours) days hours
Search and rescue 10 N/A 25 10 107° 99.8 N/A Global 1
Hydrography 1-2 0.1 25-5 10 10° 99.8 N/A Regional 1
QOceanography 10 10 25 10 107 99.8 N/A Global 1
Marine engineering,
construction
maintenance and
management
» dredging 0.1 0.1 0.25 10 10° 99.8 N/A Local 1
* cable and pipeline - )
™ 1 N/A 25 10 10 99.8 N/A Regional 1
aying
* construction works 0.1 0.1 0.25 10 107° 99.8 N/A Local 1
Q:iage;x?a“o” 1 N/A 25 10 10° 9.8 N/A Regional 1

(E 5.1-8) =9 oleA M4 7MY

(port operations, casualty analysis, and offshore exploration and exploitation)

System level parameters Service level parameters
A Integrit;
couracy Ti;:?;' Y Avaiabiity | Continuity Fix interval
Horizontal Vertical Alert limit o s Integrity risk % per 30 % over 3 Coverage sosoncs)
(meters) (meters) (meters) ) (per 3 hours) days hours
Port operations Absolute accuracy
* local VTS 1 N/A 25 10 10° 99.8 N/A Local 1
* container/cargo 5
' 1 1 25 10 10 99.8 N/A Local 1
managemen
* law enforcement 1 1 25 10 107° 99.8 N/A Local 1
« cargo handling 0.1 0.1 0.25 1 10° 99.8 N/A Local 1
Casualty analysis Predictable accuracy
e ocean 10 N/A 25 10 10° 99.8 N/A Global 1
* coastal 10 N/A 25 10 10° 99.8 N/A Global 1
 port approach and 5 .
ited vt 1 N/A 25 10 10 99.8 N/A Regional 1
restricted waters
Offshore exploration
o Absolute accuracy
and exploitation
+ exploration 1 N/A 25 10 107 99.8 N/A Regional 1
* appraisal drilling 1 N/A 25 10 10° 99.8 N/A Regional 1
« field development 1 N/A 25 10 10° 99.8 N/A Regional 1
e support to 5 )
duc 1 N/A 25 10 10 99.8 N/A Regional 1
production
» post-production 1 N/A 25 10 10° 99.8 N/A Regional 1

b HAA 2"l Hg

S
4z
Mo

O WYZS ol8A] Ha aFAGS BAH B, 29 AL ZWA 100 oY
AT 97 HoF, ‘Iu]g olu AL a7 Hof, ‘104enH ol AL 9T £
oFe] 3uRR THo| Fsq (FBES AT £EW £AZY AR SFe] dE

Qi oprt glou, o] Aol o JEF ZUF aTohe £E LAA LHD)
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rr

O HEol EE #opt BAA L]l Hagh Fofolu, SBAS Aeo= wtEAd 4 9l
1=]

(W) Z(gap) &4

- Alert Limit 274 A, 74 A0 40m8 — 2578, 99% — 99.7%
» ‘automatic collision avoidance’ &oF
» ‘track control’ o
» ‘Traffic management &oF
» ‘Search and rescue’ HEoF
» ‘Oceanography’ Hof
» ‘Casualty analysis(ocean, coastal)’ EoF
» ‘fisheries, recreation and leisure’ H£oF
- Alert Limit 24 A, 7FA As71A: 4008 — 2591, 99% — 99.7%

» ‘local VIS Hof 5 t

& 5.1-9 S o8 Ha A

(fisheries, recreation and leisure applications)

System level parameters Service level parameters
Accuracy Integrity I o
. . — Time to — Avalilability Continuity B iienel
Horizontal | Vertical | Alert limit o e Integrity risk | o, per 30 % over 3 Coverage ( .
n
(meters) | (meters) | (meters) ) (per 3hours) days hours s
Fisheries Absolute accuracy
* location of fishing 5
10 N/A 25 10 10 99.8 N/A Global 1
grounds
 positioning during "
) 10 N/A 25 10 10 99.8 N/A Global 1
fishing
« yield analysis 10 N/A 25 10 10° 99.8 N/A Global 1
« fisheries
o 10 N/A 25 10 107° 99.8 N/A Global 1
monitoring
Recreation and
) Absolute accuracy
leisure
* ocean 10 N/A 25 10 107° 99.8 N/A Global 1
 coastal 10 N/A 25 10 107° 99.8 N/A Global 1
* port approach and 5 )
10 N/A 25 10 10 99.8 99.97 Regional 1
restricted waters
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(th 2§ 7Fs&oF
O SBASE| 19A1(2022%) &AM HIA A2 APV-Ige|E= A E= W7 §lo] SBAS
ggol 7hst woFE SBAS &8 ZheEoFE WWoti, CAT-IE9 A
APV-IF9 A5e dF 7fddste] 817485 S50] 7Fs3t 2oFE Ml SBAS
SHOF, SBAS] /HE& FAstHA CAT-I5 A& olde /d =& *
Qg BokE ‘ZPAH) SBAS &8 7tsEoFa ¥yt

O ol 7|EoM &8 7Iswoks A 23 vt 2=

» ‘automatic collision avoidance’ #°F Z3t, 10u]g o]y H&x: g+ Ho}
- ZAIT] SBAS &g 7}5Hof
» ‘local VTS EHof Z3} 1u]g o]y AL @7 Hof

e Ho}

JIN'

o}

JIN'

-

O FRPYA 7|&st Qe SA-=H
A e ZeE Adstr] o) W
g

O o7]A] ‘Static Survey’, ‘Rapid Survey’, Kinematic Survey’, ‘Hydrographic Mapping’

L n% oG ol =9 HILE QSt= Hofx A ‘Static Survey, ‘Rapid
Survey’ = ©]=re] OPUS(On-line Positioning User Service)& ©]-85}, ‘Kinematic
Survey = AAIZF YEYH RTKE ©]&st1, Hydrographic Mapping = = A|+=27]
To BEd

O wehA] ‘Static Survey, Rapid Survey’, ‘Kinematic Survey’, ‘Hydrographic Mapping’
2 OAAE 7IREe] SBASEE FFA17]7] ol woFd

5

O wWHH| "Topographic Mapping’, ‘Cadastral Survey’, ‘Ground Control Points
d ARE 23tolA] o2 59 Ak A SHolA e BAAME AT Bagh F

r-{n rlo
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(E 5.1-10) A5

Hof A4 QTN

MEASURES OF MINIMUM PERFORMANCE CRITERIA TO MEET REQUIREMENTS
REQUIREMENTS ACCURACY INTEGRITY Recording
(meters, 2 drms) AVAILABILITY CONTINUITY (Observing Session Interval COVERAGE
Horizontal Vertical Duration)
_ 1-1x10"hr 1o
Static Survey 0.015 0.04 99% & 4 hr 30s Global
1-1x10"/hr
1-1x107/hr 1o
Rapid Survey 0.03 0.08 99% " 15 min 30s Global
1-1x10"/hr
1-1x107hr to i !
Kinematic Survey 0.04 0.06 99% ' Two 3-min sessions 1s Global
1-1x10"%hr separated by 45min
Hydrographic Mapping 3 0.15 99% -8x10°%/15s 1s Global
Topographic Mapping 1-10mm TBD TBD TBD TBD TBD TBD
Cadastral Survey 1-10cm TBD TBD TBD TBD TBD TBD
Ground Control Points im TBD TBD TBD TBD TBD TBD

o, d7] YAFHA|AH o2 x

b

O sfollA dast

A mEE

A2 —é—eﬂoﬂﬁ B, 2]
ou, 29

Sti= SBAS AH5<

O Tt Ex-EeEoke] Q745 SBASY

= O
ek

o A

» ‘Cadastral Survey’ &oF

» ‘Ground Control Points’ £°F

(th 28§ s

O SBAS9] 19-A41(20224) ArgAH|A
‘SBAS
RAste] @

g8o] 7hstt Eokg
APV-IH9] d52 A7

=oF

3
a8

- =X
As 5=
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Z_
=
Ky

A5k

=

Q5o APV-TFo|lm@ 7j4

PP o}

e

s

-

J 2 457 A(gap= =4
4 FE= AEcH, o 2=

16vE — 1u]g], 1678 — 0.17]¢

& Zopoll A oJArAE] Z]HFe] SBAS
T WA SHAA ] BAAH| AT}
‘Topographic Mapping’, ‘Cadastral Survey’, ‘Ground Control Points’
Eoh= S5 AE9=E a0kl U=

2] 2 Ho}

CAT-IE9 A% =
=2 ‘o]z SBAS &8 7}



SHOF, SBASY] 11 SASHRA CAT-1F 45 o4 /A4 Ei %71 71&7po]
B Hobs A SBAS B8 JF5RoFE W

O olggt 7|04 && 7Feroke e A= o2 25
- SBAS &€& 7Is&oFk did A gle
- ]2 SBAS &-& 7lsHoF
» ‘Ground Control Points’ &oF
- ZpAM|t] SBAS &8 7HsEoF
» ‘Cadastral Survey’ EoF
2. SBAS % 7}5 ® Eof Iy =t dF XA - B4
O oA BEASH A= SBASO 19HA(2022¢) AFEAH|A A%<l APV-] £&F02 &
T2oF ol9lo] &8 THadt BokE 7] ofHu= AMEE ERINAE
O IAZAM = 7P Z-oHA &8o] 713 Eok= nld] SBAS &8 7Hs HoF=A| oA
FH-E9] 2okt SA-5%F 2oFY XA (Ground Control Points) F-zolzfal o &=
A=
O 2 EAAE g 2ok =W Ql=e} 35 A2 A 24T

7F.

SraESe) Bokol A o] Qlmekel A SAg BAAATS G )
vl et FARE AFS s FA7TAMO, IALAIA A1
¥ A6Z, IMO ARS8 677 8]

g ST HANAEE 199835 20028744 117H40] $1a BAA e
(P2 FEste] BRSAL, o1F 200097 HE 67420] 94E 2AA

LHWE7IE) S FEEeEN A= AT EX LY 52 95

A At AupFHAI LR 2 (Loran)= 5t YA AMFE Ve, sid7IE=
1A%, siFaA= 1074, WE7IE= 67la 283 =28 ALF2 $A= 27049
HAl= 22z 294 Tl doH, ZIE=, gAl=, $A= 42 of= of I1d%

o
7E]-E'
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A= off E A
bl
2L STy
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[i

oo
u:_UE
KT
ox
>

S

o
g
D
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N

S FAtid A|5635, 2013.12.12. Alge A5, 914493

22, AN 2AYHY FAFAAL D AN Sl BT A, HEFHAEAL
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™,

obd) Wi SRR fFLAR, YEIEZe] RINEX B4 2 42" GPS 4

— 425 -



o
B

H|

0

O
g

X
_z__v

_z__l

S
_z__l

= 7led 28’9 HEH 2= |

she o

ok

SAS5F] &8

ojn

[¢)

<«

ol
an

A+

il
"

W

HE5H T OAE AH(TOSS)2 7I+Ed= 7

(g

SRR

_z_ r

ol
~

o] 917 Qgglo] A4 719

HHE4] AT (repeatable accuracy)7b WAl,

olp

i

Tod

EE

=
|

AlA

L
—

» OA" 2&@AHQ TOSS(EFEAH o)z

el

g o83

» TOSS

St
=1

[=

g4 2

s

_z__v

£%, theodolite)

22 79lel (i

= 7l

2 7450

— 426 —



BHAGAMNAE -5 |

T2 H4EA RINEXH TA7| OHE]| L (=& ) O LH(ELR!)
L 1t / L 2
~HE SOCH Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
|| &= PALM Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
HEE EOCH Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
L 1 / L 2
IIAHE GAGE Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
s 7= ojetEs MARA Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
HEE GEOM Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
AE YNDO Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
sojx HOMI Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
28 ULLE Trimble 4000SSE TRM59800.00 SCIS GNSS ChokeRing
== JUMN Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
PSE! JEOJ Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
ots ANHN Trimble 4000SSI TRM59800.00 GNSS ChokeRing
L 1t / L 2
s MLDO Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
. L 1 / L 2
sk HGDO Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
L 1t / L 2
ZHALE GASA Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
L 1 / L 2
sk ZpA| AT DANG Trimble 4000SSI TRM33429.20+GP microcentered
ek HAl= Geodetic +GP
L 1 / L 2
22| E SORI Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
L 1t / L 2
Aol SEOI Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
L 1 / L 2
=H JUKB Trimble 4000SSI TRM33429.20+GP microcentered
Geodetic +GP
=5 SOKC Trimble NETR 9 TRM59800.00 SCIS GNSS ChokeRing
= DOKD Trimble NETR 8 TRM59800.00 SCIS GNSS ChokeRing
L 1 / L 2
e MOOJ Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
L 1t / L 2
AF YNJU Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
) L 1 / L 2
= ~ Tl PYCH Trimble 4000SSE TRM33429.20+GP microcentered
s 71= Geodetic +GP
L 1t / L 2
PSS SEJU Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
. L 1t / L 2
B CCHJ Trimble 4000SSE TRM33429.20+GP microcentered
Geodetic +GP
= CCHN Trimble NETR 5 TRM55971.00 TZGD Zephyr Geodetic 2
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S _?4/\‘]?3’]-%
Ae2 o B9 23, (FX: GNSS Precise Pint Positioning Workshop:

[¢}
Reaching Full Potential, Ottawa, CANADA, 12-14 June 2013)

lo
£
oo
ol
ol
A
A
B}
ol
NI

& 2%

dy

(A" 5.1-3) AR SR

AEg 2o 2esr] P BA J1eT aTAES BEAF} 5

&2 QAE 9= PPP(Precise Point Positioning)

» FoA & & = vEe} Zo] AATFO 2 Kinematic EF-S A|ESHE ASo] IS
Gk 4% Aol o 11.2m@ms)2H oFA7R] SA-EFolH 2Tt A
= Algstal A

» fEo] =90 Q3 Y £AQAFCR 60E-S got= B0l =

E 5.1-12) PPP 7]&9] @A A%
Coordinate RMS (cm)
Post-Mission Real-Time
AR
Mode ) N E U N E U
(min)
Static 10-30 05 0.5 1 1 1 2
Kinematic 30-60 2 2 4 5 10 15
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<Single RTK>

‘{g@:

7|49 X 57

- dA FH= AT SA|-S57]
Al Network RTK 7]&=z 713}t

- @A

Qlmals

=

(19 5.1-4) RTK 7|&9 £&7

<Network RTK(VRS)>

<Network RTK(FKP)>

Single RTK T E2t
Frer 4, E4H|
SAIALEAH| B

FESHe] olgET

Reference Station) 7]¥o]™, FKP(Flat Korrect Parameter) 7|¥-S AP

VRSQ} HIO|E{ 2 [ S0
B EHY GY>FA = Y

A

¥ Qlme A% Saxt SHelAY ol

Aol ¢ 1o, Single RTK 7]&9]

1 Q& Network RTK 7]&& VRS (Virtual

oo,

=
959 Network RTK #=4(20134 7|59}t A=

- olg] 1¥e VRS 7jHoz 8=

B7FsE Network RTK

(19 5.1-5) Network RTK

T=4020149 712 dF4
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o
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9 AT AstEE ol A (f1el4 29 Network

* pooin
YV OSHEWL %)

J 4| * oxoan
&
' v

(1Y 5.1-6) Network RTK #Z4 27} A2(20144 7]%)

126 7 118

O FKP <flZzh= 2011 Ede] HAEHEES 5% vb 9lew, 2012do= W=,

2013l AlF B A qer MuAE St

=

O FKP dzzte dA7HA dse 85 F

g g gle
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O 7t BAR P52 AT Jert A SPFReN 295 DGPS Feol 7}
5 702 PUE. O, SBASE THE o|Feli SBAS BEOR WS Zlo] B
shrta ghor

O SBASE DGPS 7147 th2d 291 R4S $1g ¥re] B4 Azt €a ¢y, v§
o] ARG FHZ L8] 5] B

O 487 ZHA Hhel B ZxZapiote] SBAS 24L& 18 Wiz

23 FoY 29 A SASF duxt Ho dE A Ade e Al
]_

Network 7014 Z¢] A8wst Astels A7} gl Walololof 3

=
- B3& $Igt HEFo] VRS, FKP Hr} Hojof 3t
o

A A FANE 719 B2 AFE W't PPP/RTK 74 lzZets Alg+55t

B, Qe A= Zo oS (SBASSH ThEA XA 7]uF olmatel)

(O™ 5.1-7) PPP/RTK Ad2d3 dS5< AT 54
A% (20149 7]1%)
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A24

7 AEe] 2775t 4

SBAS EFHol 28-S 1% Wt B 2 A
Hof
A SR ZokollA 7 Bol o] 8FHA Qe A HAAAFEE DGPS o

DGPSE GPS SIARHAILH] oxbAe] o248 B} AT olgstel Woshs W
o= FWe] 9T GPS £AHY 944 Nt HHAEE £ & U=E St A

A 719 BZFAARI(GBAS: Ground Based Augmentation System) ¥

P

Tol= GPSEuF ofjal GLONASS, BeiDou¢t o] thoFat ¢jAapHAlA”lo] 74
Pl Boms GPS ol9ld] SNFYALDL g HAMus TEI B TARE
AR Barel G5 dTET 9

GBAS=A] s DGPSO| &84 rjiof df
tiststr] et oheket 8 n A3 Fof gl

ek

a79 &7 Y DGPs=9| &-8&

|y

o

1 Fofl stz 914 71N EAAARS 9%t ZEw o= g4
SBASE oJAtAE] RAMHAE AT HolA sjF DGPS} GAFsEAIRE 2ALA ]
©AHRE Furt obd GPS Fuks tiolo WEdths el sjeF DGPS ®rt

2ot ol82 & A=

O_u

A=
[¢)

O 3doF DGPS=L 4415t GP

S
| &8 Aoegs PIrIe FHer 88 5 A==m AL 4*}7%?4 EX”JE—%

O

U‘,

Fyete ode 3

dutE 0 7 DGPS=r2 SJAtAE] RAFHE AASt= 7|S=(reference station), A4 H
o] RAALS ZASH= ZAlZ(integrity monitor), 7|F=T ZAZS EASH=

A=t (control station) 02 F/JE

HT
ox,
o
HL

7|14 ZlE=2 GPS HARESE PR E FScte +47], FEST HAAEHEe} 9
AAEE o]&sto] iAY HAFHE FAsH, RTCM SC o7 ¥
= HEAAHR  AA7|(corrections  generator), RHAFEE MSKE HX
283.5-325kHz°] Fut o] A= Jg= sh= EE}J], HExE HAPHE ol §A=
o7 A4ok= ATU(antenna tunning unit)
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HA=2 Z1E=olA A HAAR] F4e #AABH] Asl Z1E=el AME 44171

RSM NTERFACE
MODULE(OPTION 1}

RSM NTERFACE MODULE

JOPTION 2}
Ty
TRANSMITTER
DATA LINK RCVR MODULATOR OBSERY ABLES
........................ PR POS. FLAGS wrrrerrresrrerreeseresst FPHEMERIS
* M SYSTEM FDBK RS
e
e : T oot \
i DATA : H DATA H
{ RECORDER . COMMUNICATIONS e { RECORDER |
{optional) : NETWORK ' {optional) !
; T Ly e,

(19 5.2-1> soF DGPS=9] ;L=

SBASE 71E%, 93, 4FPIAFOE PHY AYRER FAN=AIY Gz 7
Y NIRE, ol BROR

:fL
o]7]A SBAS 7]&=<& GPS L1zt 12415 9 AZAZLAH ATE S5t YAA
Hol AR, Ay ARE FHESH, A-A g (pre—processing)dt o] SBAS Foh=t
o] EAAR AT} BAY THAE IS 4 A F A-AHZ3t JHE HdstE= 9T

(e} /\..: —
< 74

i

mrebA SBAS Z|E=2 siYf DGPS=o] I 7ethe sl & 4 gloH, @
71%50] 3% DGPS=2] GPS +417] 7153 fArst

25h A7) (correlator) HHE F

o
HFEA]l 417 AAZ olgRtth= A

0!

29k SBAS 7]&F=-2 EWF(evil waveform) A&
=& 2= Qlojof 51, 9Ho] AxH LAAAS
A4 3| DGPS=e] GPS 441719t FEE

S19F DGPSTE GPS 4:417]9F pels) ofdf mop 22 Ha45e WESHEE st gl
g
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under the following conditions:

a) A minimum L1 C/A Code signal power level incident upon the antenna of
-160dBW at an elevation angle of greater than 7.5 degrees.

b) A minimum tracking time of 120 seconds for a given satellite after initial
acquisition under the aforementioned minimum incident power level.

¢) A minimum of 4 and a maximum of 12 satellites in view.
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