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GALILEO will provide the following main Services:
Q Open Service (OS): Positioning and Timing
" 4m horizontal, 8m vertical (95%)
= 30ns (95%)
Q Safety of Life (SoL) Service:
" Provides safety information to professional users

" Dimensioning parameters: low non detection probabillity,
time to alarm (6s), high availability (99,5%)

Q Public Regulated Service (PRS)

Q Other Services: Search and Rescue (SAR), Commercial
Service (CS), External Region Integrity Service (ERIS).
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GALILEO TIMELINE =

" . In-Orbit Validation
g" Important Political Events (I0V) Phase

« 2001: The European Union agrees on the
principle to build Galileo

* 2001-2007: Public-Private Partnership
Approach

%

* April 2008: The European Parliament
votes the Public funding of Galileo
(3,4 billion Euros to have the
system operational in  2013).

23rd of September 2008

Succession of small Phase(s) B

Industry Consortium = Prime
ESA = Customer

2003 System PDR

Phase C/D

ESA becomes System Prime

2008-09 System CDR

2011 Launch of 2 first satellites

——ﬂ
“Page s

Full Operational
Capability
(FOC) Phase

I 2010 KO
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* Originally a « Document Based Approach », i.e. the customer
requirements are derived down to subcontractor requirements through

iIntermediate requirement documents. All documents are managed in
DOORS

Mission Requirement Document  MRD European Commission Level

1 -

Galileo System Requirement Document GSRD

|

System ESA Level

Design . .

Satisfies
Segment Requirements
And Interface Requirement Docs _

Applicable to Industry Level
[ Bunve THALES
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GSRD-697 6.2.2.2.7 Ranging Code Time Reference
All Ranging Codes in each satellite shall be generated

from the time reference source.

GSRD Top-Down Derivation Metrics =

GSRD-327 5.2.3.4 Position Accuracy (Single-Carrier Satellite-Only Receiver, E5a)

The Galileo Global Component shall ensure that a user equipped with a Standard Open-Service
Receiver, which provides the functions specified in Req. GSRD-3102 and meets the performance
requirements specified in Req. GSRD-3156,

- receiving the Open Service signals on the E5a carrier (as specified in AD-18),

- under the Normal Open Service Environment for Rural Pedestrian Users (as specified in Req.
GSRD-266 and subsidiary requirements),

will be able to determine its position with a horizontal accuracy of 24 metres and a vertical accuracy of
35 metres with 95% confidence at least once every second, without any other aids.

- 59 Reqs
- 1 Req a
GSRD to Segment Requirements (histogram)
H b of SRD Regs
93
—_— Among which 42 mapped 1-to-1 to Segment
(i.,e. 13 % very low level)
45 a7
38
30
15 16 15 16
iimii“ L om o HOH
| - e
S A T ST - T - - B
s S I S & & & S I i Py A '}“
A A A A A A
Mb of Links to N-1 Regs
GSRD-1854 8.5.10 Other Scenarios GSRD-2085.1.2 Open Services
Operational Scenarios shall be defined to cover other plausible failure cases The Galileo Open Services shall provide Navigation & Timing
defined by FMEA (Failure Modes and Effects Analysis) (see AD-1). using Open Service signals in accordance with AD-18, to which
access shall be open to the public.
> OReq > 278 Regs
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GSRD to Segment Requirements Derivation
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2% -

g1-100 4%

6l-70

19 71-—-80

1%

3140
3%

'

Towards more
Generic Reqs

jTowards more

N-1 Level Regs
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Bottom-Up ReqsTraceability Metrics =
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A mesh network of Reqs
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« The links between requirements and/or design objects is a key
Indicator of complexity

In GALILEO: GSRD contains 340 System Requirements
Derived to around 3000 Segment Requirements, BUT...
Inter-Requirements Traceability of around 11500 links!!

» Links deserves being treated as objects

Reql _ Req2 Reql _ Req2
Attributes Link attributes attributes Link attributes
., Fem—m—— > | >
Link
|
LinkODbj
attributes

Ex.: criticality
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Validation

AlVV

verifies verifies
| }
I System Design
Requirements satisfies e Requirements Is allocated by Document -Refers to
2 GSRD D TRD
I DD
Refers to 2
= | B2 [ 1
2 3 J_Subéystem
_ Functional Chains
Ads... Internal
Requirements IRD
~Segment REQs
15
S BUT... TRD not accepted by the Customer —+4ALES

23rd of September 2008 All rights reserved, 200@palay AlemdSeaté|



) « GALILEO » DERIVATION MODEL =

ThalesAlenia

A Thales / Finmeccanica Corfipany S p a Ce /

——_—-“

Verification
Validation
AlIVV

verifies

R User Design
Requirements Document
GSRD DDE

Is applicable .

Is allocated by

document in

Sub-System
Requirements

Segment REQs
RS

Sub-Sysiem
Interface Control

Documents
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GMSREQ: The GMS shall take into account Satellite
The GCS S-Band Uplink Report
SBand Data
GMS
VGE SBand Data
GMS-TRD The GMS shall take into account

The GCS S-Band Uplink Report o o
Mission Monitoring

GCS

MUCF Uplink Report
€

MUCF-REQ The GMS shall take into account TTC Schedule
The GCS S-Band Uplink Report b

MUCEF stores these data and make them available
to the operator so that he can « take them into account »
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Is Allocated
Design by
Refers to : . .
e Design Definition Requirements
GSRD |« Justification _ > ’
Refers t
File (DJF) | Refersto File (DDF) Interfaces
DDF-I Is Allocated by R
SFC
| Is Composed of
DESIGN OBJECTS: DDF-| s Allocated by _
Functional Chain Clusters (SFC) Segment Functions g Requm?ments,
Functions, Message/Signals 1 1s Mapped on Interfaces
« Activity » Diagrams DDE-II is Allocated by
« Use Cases » el b (exc_ept Input
States and Modes Requirements)
Physical Entities Link Interface
SignalDB Is Allocated by
(Data-Dictionary) g
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~ B The functions defined in the SDL Tau are described in the DDF Segment Functions
DOORS module and traced to the segment requirements and the data-dictionary.

55_GMS S5_GMS  GPS_GMS GMS_SC GMS_GCS  GMS_SC SC_GMS SS5_GMS  GCS_GMS  GMS_GCS
block GMS_Functions S5_GMSFd 55_GMSF1 GMSF2_5C GMEF5_GCS GMEF5_SC GOE_MSF ,:,_A_EMD_D‘SENS:“QS;E;S:%Pmmn. 1(3)
p K [s15_navi jgnals | [315_Nav ignas (7. t] [t Degradeday gationData ] [Hav e S_GM3F8 CLALCMD.CS Koy Change.
; ! Data [5_KeyTransiefReport ]| | EL_C S Blackkays
GPS GME e GPS_GMSF4 [P %_Mavigatiorfsignals | 5C_GMSFS
- TIME_GgtClk Cbkas, GPE_GMSH GMSF4_GMSFS [es_pata) k=] [cLasoonbfsFa_GANE GMS_GEMC
TIME_Ggta ClkTwstfthieas, - = -
ThE o o, ThE_ 56T, GSME_GMSFS GEMC_GMS
GP&_Mawif Signal TIME_H A 0b: bles, -
Havigarionsignals TIEFTF Failure nfommtion| | GMSFS_Determine_ Mavigation GMSFE_Security [eLaomscRequest] 0PS. GMare
GMSF4 GPS ThiE uTETAl P OPS_GMS
GMS_GPS e — GMSF1_Generate__ TGMEF1_GMEFS [CLA_CMD_DFSCSKeyChar\ge.}
TIME_ClCohieas. ggﬂ;?griﬁ Mission_Data M Si5_0Ohservables [NAV_SISUbseWEDIeSJ GMSFE_S5C CLAEMD_SaLKay Change
THE Ercorao - - [rnae_ssTisepoon ] GMSF5_GMSF3 fowsre oc] GMS_SC
- Caeboerdtha chAv_FlanJ cngfs cMsFa (BMEFS_56)
GMSFT_GMSF1 - CLA Kl EisKeyhtnagement Request,
WD AT Clock Drif C LA KM ErisKeyManagement Request Acknonledge,
GMEF4_GRSP Rl | € Lo KM Eric ey Changehtnagemert Requast
! INT_SoLHardIT, ERIS GMS
GM3_GRSFP DI5%_Rawint SubFr, ERIS_GMSFE -
[eRP_GRsPDAEO0N | DIss_ T GMS_ERIS
CLA_KM_FrisBase ey,
GRSP_GMSF4 Lo Mar R GMaFd CLA M B aphsgement Respans
GRSP_GME \NT%uLHlTAEJthum CLA_KM_Eris Protection Key,
[GRPﬁRSPDataIn‘J DIES St LA KM_ErisTratfic ey
GRP_GTRF |SDhsemahlas] D155 hsgiubFrath, GMSFE_ER
GMSF4_TSP N T SEncryption Satus ‘ -
GMS_TSP
- - ERIS_GMSF3
TIME_Clock GstOffset, =
Segment Functions 50.0m0] ERIS_GMS
;:mé_gRCa::mbwonlnfo. -
-_SUppol
TSP_GMSF4 Traced to Segment
TSP_GMSE = GMSF3
TIME_Frequency Comeetion, Q thedule_and_Perfarm__
{ng—ﬁmﬂ”"m' ] GMEFS_GMEFT REQs and ExtIRD Message_Dissemination | Toor ~OWSF3 RLEP_GMS
) HEFT_GHIEH MISC_Constellation - pooeleon e,
N L | ati st,
S et owrr | [foe s [ SRR,
HF S eParto Peesictions. [5RP_GRSP ChlbrationParams CMD_Adjust CaesiumTime Drift CTimeClo #R_RetumLinkhieg MSF3_55
INE otoedvisoryTosers, GMI_5S
St it f
INF:LTs: i Sesstt.mF_Gahlaot‘ : / ] GMSF WS GMS_Ulenkl
INF _Daily System Perfo Rpt, INF_Daily Srvc PertoRpt =
GMS_ERIS GMSFT_ERIS / GMSF2_CMSFT a [LA_shonTern i on
GMSFT_GRSP
GMS_GRSP ) [cBroundtac_pLannin \“\
["“'SC-GSRPW’"’*!!‘"WV‘] GRSP_GMSFT|  GMSF7__ GMSFB_GMSF7
GRSP_GMS [M3EORSPFredetion Monitoring_and_Corntral stars
GMS_RLEP [sc srone] PN S s Perform_Mission_Flanning
2 _ShortTermFlan | |
[oapism] Gmsr7_mLsp W_Top LewelMssionReport DataFl ows
GMEFT_SC [W:To;\.evelsannceReT)art'J OMSFE_ Data_Management G0S_GMSFY OPS,_GMSFY e
ngsgag ERIS_GMSFT and_0ine. Fepay — - In the data dICtlonary
- INF_ReportinfoRgst,
TSP_GMSFT  [TP_utcTamer] ~5 GMEFT [ INT_Ens Status J (ReH_ses0a)] OPS_GMSF&
| 505 GMEFE - ERIS_GMSF3
GMSFT_GCS - [easFo_pummy |
PS_GMSFT GMSFT_OPS GMSFE GG GMSFI_GCS
(OFS_M_IC) i E_0PS)] [mae_scs)] [(ARCH_RemeuedGCS_Data)i ERl5_Direot UplkPlanRist [PLr it TermPizn]
OPS_GMS GMS_OPS  GCS_GMS  GMS_GCS  ERIS_GMS GCS_GMS GMS_GCS  OPS_GMS  GCS_GMS ERIS_GMS GMS_GCS
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Functional Chain Activity Diagram Segment Message

PROOTS ion 0.17.10 debug: 5 1 I
vorson 0.17.10 debug making use of... Functions Signals
Project DDF1-SFC® GSRD® GCSREQE p
) default 1 filters r
WA R B Sygtem Functional Architecture AssoicatediFunction (wizard) Associated D ow (wizard)
- DOCUMENT CHANGE L

-1
+ 1.1 Scope of the docu
+ 1.2 Scope of Applicat
+ 1.3 Functional Analys
+ 1.4 System Functiona
- 2 Documents
2.1 Applicable Docum
2.2 Reference Docum
- 3 Galileo System Ove
+3.1 Galileo System De
+3.2 Galileo Mission Ph
+ 3.3 Galileo Services
- 4 System functional
+ 4.1 Top Level Functiol
+4.2 5FC1 Provide and
+4.3 SFC2 Generate Sy

SCH_Constellation 5 chedu i
& | SCH_OperatorSchedule
SCH_TTCContactEchadula
SCH_GCESchedue

MWT_GCEE chadul oExee uti onFoadback
PLK_ConstellalionS chedule Report
MAT_BacknContactPlanfclivated G5
= | MMT_GesERsSumStatus
DTH_GrsBystemCant
PLM_ResouredvailabiltyCanstraint
FLM_Satel ite0peration G osiralnt

+ Planning requests (see SFCE.1 and 5.2)

PLH_WtC rhilEverdfile
PLH_Satanoeuye

GCSF4.4_Flight_Dynamics

GCSF1_GCS_Short_Term_Planning

GMSF3.5_Generate_Uplink_Schedul
GMSF&.4_Security_Protection_of_CS
GMSF9.1_LongMid_Term_Planning
GMSF9.2_Short_Term_Planning

CMD_GenericPayloadOperatit
CMD_OnBoardReSyncReq
CMD_RepairProcessRgst
CMD_SatBackupClkSwitchRe
CMD_SatMasterClksSwitchRec
ERIS_PlanRgst
INF_ForecastPerfoBulletin
INF_MaintenanceBulletin
MISC_AssetsConfig
MMNT_BackUpContactPlanActi
MMT_GCSScheduleExecution
MMT_GMSStatusSummary
MMT_GesEltsSumStatus
MNT_MetworkStatus

+ 4.4 SFC3 Maintain 0w SFCA GROUndiAs sas MNT_UpIinkSch_eduI_ngedbat
+ 4.5 SFC4 Mission Ser Monitoring and Contrd GCSF1 GCS_FM X . . FLMN_ConstellationMissionAn:
- 4.6 SFCS Monitoring a 5| GCS Bhorl Flight SFCO.22 ERIS Direct Dissaminztion PLN_ConstellationScheduleR
The first level funct SFC5.2 Batellits Tem Dynarmics PLM_ErisDirectUplkContactPl
+4.6.1 SFC5.1 Groun Manidaring and Cantrd Planning b PLM_GMSShodTermPlanning
+4.6.2 SFCS5.2 Satelli L PLM GesMPlan
46.3 SFC5.3 Missio ERIS_PlanRyst SPF_ErisDirect T
T entarce.a Plam PLH_StPlanRest | PLI_GEsHtPIan FHGNEFD | | UpkConactPin [ AL IR ET

+4.7 SFCE Archiving

+4.8 SFCT Support CS

- 4.9 SFC8 Support SAI
+4.9.1 SFCB Present

PLN_StPlanRistResp |

PLM_IMtFIan RestRsn

PLM_WiPlanRost

PLM_WiOrtEventFila

SF(3.3.2

f 1
) ol 1 PLMN_ResourceAvailabilityCon

+4.9.2 SFCB.1 Provid 5l R i PLMN_MiPlanFdback Ot lin e Mission Maritaring MNT_UplinkS cheduleF eedback PLN_Sathanoeuvre

+4.9.3 SFC8 2 Provid g 1| Eecurty Pratection of CS PLM_MIPlanExe: - PLH_ErisDiractUplkContactPlan X i
+4.10 SFCS Support EF @ 1 LM ThesCorta ttSehad TRLH_MidTernPlen ) . o it PLMN_SatelliteQperationConst
+4.11 SEC-SFC11 Cont mmmmmmmmmmmme- ! - | PLN_Constellafiantlissionfinaly e ! 3 PLN_ShortTermPlan
+ 412 SEC-SFC12 Sect PLN WidTermPlan | GMSF9.2 1| GMSES | o PLN_StPlanRast
+4.13 SEC-SFC13 Sect GHSFIA r > Shord GLeanla:]akte o] PLN_StPlanRqstResp
+4.14 SEC-SFC14 Sect LongMid Term Planning PLN_GMSShorTem PlTem_‘l : sgnidule 1 SCH_ConstellationSchedule
+4.15 SEC-SFC15 Sect Emﬂgﬁfﬁgmgﬁan anning | - i J SCH_GCSSchedule =

INF _ForecastP erfoBuletin
INF_Mainienan caBullatin

SCH_LLEScheduleCanfig

CWD_OnBoardRe SyncRer
W0 _BatMastarC kSwilc hRag

CMD_Generic Pad padOp eration

PLMN_MtOrbitEventFile
PLMN_MtPlanExec
PLM_MtPlanRgst
PLM_MtPlanRgstRspn

SCH_OperatorSchedule
SCH_TTCContactSchedule
SCH_ULSSchedulerConfig

CD_SatBackup ClkSwitc bR eq Request, CWD_RepairPo: essRist

WISC_RssatsConfin

b WNT_G W5 StatusSummany
— SFC73 SFCIA ‘ ‘ SFC5.1 ‘ MNT_NeWoIKSS
it ¢ ‘ Py e [rfry Satellitas GrauniiAseals CMD_RepairfrocessRast i

® Rechercher: accuracy
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B The Data Dictionary contains all the Signals
exchanged by the functions

B |t has several layers down to “Simple” data

B Example: Almanacs parameters simple data

Signals Data Base

almaft
Satellite Clock Correction Linear -Truncated-

almEce:
Eccentricity

[ BUNVC
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Generated By Dedicated To

OSPF

OSPF

ser

ser

ICD Flag

GMSECICD,
GCSGMSICD,
GMSESICD,
GCSE3IC0,
SIsICD,
GMSERISICD

GMSSCICD,
GCSGMSICD,
GMSSEICD,
GCSESICD,
SISICD,
GMSERISICD

Size

13

11

Data Dictionary ==

Scale
Fartnritext’

2%-38

216

sl

RIES

——-—“

I Page 21
Signal
includes \l/ includes
Complex Data
includes \l/
Simple Data
Unit TopSignal

SPF_RepodToSe,

mAY ShandUplkData,
DISS_MsgSubFr,
SPF_RepordToGalsee,
S15_DegradedMavigationData
mt_TopLevelSpaceCraftRepc
SIS_MavigationSignals,
SPF_RepordToEris

SPF_RepordToSe,
mAY_ShandUplkData,
DISS_MsgSubFr,
SPF_RepordToGalsee,
SI5_DegradedtavigationData
Mh_ToplLevelSpaceCraftRepc
SI5_MavigationSianals,
SPF_ReportToEris

THALES
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| Formal module */Galileo/01-5ystem,/08-Design/Signal DB' current 0.0 - DODRS =] ﬂ,
File Edit Wiew Insert Link Analysic Table Tools User TREK GaInDxL Help 2

FEERFEFAERE B 70 =

Elzr e M| =E|

[J1cp checking =l fartevets =] Sac 2 o7 | [P B 74 || Bw
- EBaDVS: Ela Dulinks |
. - Ecbclkafo: - s
Simple_Data B
—_ —— EShclkaf2: Flag: OkMok one
. TNESbokT: ¢ ; = -
IntegrityAlarmFla o i e g
g y g y5: E: = 2 o 9 = | o
~ESHLTE _‘ 2T | a2 143 ... 1A34 435 | 143 | E | & LT |2| w33 ||y
-~ Eaclkafo: - N = ==
- EgaclkafL: =] =]
Size in nb of bits¥—T—. Il R 32 i T [0 | 12 NN = K
.. EBBDownin 164 bits
--ephil2: S SIBICD-2064
ephic: A CMESEICD-3520
ephdis: A G/NAY alertpage with alert coded on 1 hit
- ephire; Ar GNAV Alert coded on 1 hit In case of satellite failure only, the alert shall be transmitted thee
P I aC eS W h e r e t h e - ephCrs: & glh;;ssesFéSa;;]élte failure only, the alert shall be formatted and tranemitted according to the figure below: the figure below, and encrypted within the encrypted packet.
- ephCuc: &1 - BIBICD-1228
S| m p I e d ata IS used ephDn: Me Types of IHAT alert messages = VNAYV alertpage with alert coded on 1 bit
- ephEcc: Ec Theze are two different kinds of V'NAV integrity alert messages In cage of satellite failure only, thiz alert chall be transmitted thr
pi—— - the standa_rd alert page the following figure.
I n G M SSS- I C D epnit: - the alett with SI3MA page SISICT-2083
-~ ephldot: R GMSSEICD-997
ephMa: Me
ephOmega ‘Standard alerf message” sfrucfu _g
PI h t h - gphOmega The Standard alert messageStructure is found the next figure N = e o o
aceS W ere e - ephTi: Ept o S =T |E 1A 1a34 2 S(O
. . - ephi: Arg g ; - ==
Simple data is used £ 3
- ERTS_Irker =z _ w | w .
In SIS-ICD - gesig: < EIEI LN A 2 5l 5 111 32 K
-~ gpsAlg: R. o
gpslfr;;a © SISICD-1229
- gRSWMOg:
INAYEvent 3 J ! ! = ! ! 122 The parameters of the alett pages with alert coded on it shall
INAYPage] 164 s Type (3 bitg): indicates the type of broadeast alert pag
®  Clevet word (3 bits): is used for the computation of the
-~ Intalarmsi:__| *  IAi(] bit): is used for the signaling of the Integrity Ale
= PtClever e Spare (108 bits\: Spare bits
cintFlag It A famisma ¥ 4 GM3ISICD-3528 SISICD-2971
- IntRegions Integrity Alarm with
- IntServicel sisma
- inknfInde: g E
- InkSUbFraL mn @ oW
~intToc: Tim ) i a1 | 182 153 1A34 1835 | 1A% | = | & b= 7|9 1A3 . 1A34 £
el | 2 = g =
INT_SolHL | @ | &
ICD_10.k: o =
ienefi: €f 115 4 | 4 128 3 NP RN 3 3
- ionodil; EF
- 164 bits
- ionoAiz: EF ey
-~ ionoStormF SIBICD-2070
. ionoSEtarmE GIMBSSICD-3527
- IONOStarmE G/NAY alertpage with alert coded on 4 hits
- IONOStOrmE G/NAY Alert coded on 4 hits In case of Ground Segment failure, this alert shall be transmitiec
- IONOStOITE In case of Ground Zegment failure, this alert shall be transmitted through a short page formatted according to stated in the figure below.
IRE T figure belaw: BIBICD-1248 =
I BUNVC e | o

23rd of September 2008 |Username: Bouchired [Exclusive edit made
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B “Use Case” Objects have been a key communication tool between
System Engineering Activities (Operations, RAMS, System
Integration Verification/Validation SlV, ...)

GSRD

7'y
“Refers to” via DJF Annex A
(to GSRD section 8 “Operational Requirements”)

Mapping table
in Sﬁ\p/Pg,]Annex Mapping table in MOCD
I DDF2 Use Cases Annex
SIV: Test Cases [« - DDF2 Use Cases |~ ------------------ »/ OPS
: | (nota DOORS (pdf)
. ! Link)
Mapping table | . T 4
in DJF Volume 4 on RAMS 1 DOORS links I
(not a DOORS Link) | . '
Contingency Scenarios | Eunctions ;
1 [}
! Data-Dictionar N-1 OPS Scenarios
FRNE\/ICSA : 4 * GMS OPS Scenarios:
: . - Input to OPS Concept TN
(i) DOORS links *GCS gPS Scenarios: P
4 - Input to OPS Concept TN
Requirement, * SSgt OPS Scenarios
Interface
[ BuNnvC THALES

23rd of September 2008 All rights reserved, 2007, Thales Alenia Space
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B The Performance Budget File (PBF) “DOORS” part has been limited to the
minimum so called PBF clusters. Their objective is:

B To ensure the completeness of the performance requirement derivation
B To capture all assumptions needed to demonstrate the performance.

(1to 1) Refers to

DJF Annex A » GSRD Perfo Req
Refers to _ t
;- - o DOORS Scripts Satisfies
s=l- "~ (X-Traceability)
|

o| ——
\\i/

[
»

Wi

PBF Clusters Requirements and
Annex Interfaces

- —--=p» Assumption to Cluster Link

® . THALES

Requirement

. Cluster
INBUNVC

23rd of September 2008 Assumption . ]
ra ot Seprember @ P All rights reserved, 2007, Thales Alenia Space
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GSRD Level

GMSREQ, SSREQ Level (apomq /1
Segl

GMS TSD Level

GMS ERD Level

NEW HYP — Not
Specified in other element

NEW HYP — specified in another = Need to be flown up

Element REQ (REQ1/Seg2-Elt2)
[ BUNVC =» Does not need to be flown up THALES

23rd of September 2008 as HYP All rights reserved, 2007, Thales Alenia Space



)  Example: Accuracy Performance Clusters ==
ThalesAlenia P y

A Thales / Finmeccanica Cormpany Spa‘ e

Position
Accuracy

PBF, Accuracy Section constrains

1
Constellation
Geometry

2- UERE
Budgets

-
-
-

| PBF, UERE section |

GMS / Local \

2f

2c 2d
2a- ODTS 2b- BGD lonosphere Troposphere 2_e Receiver
Multi-path -
Delays Delays Noise

pBF | | PBF

Z

Constellation
Specification

lono Model
Computation
Perfo

BGD
Computation
Perfo

Satellite
Clocks
Perfo

Ranging
Accuracy

Orbit/Attitude
Perfo

—

Fault-Free Definition . 3
! / GSS Network %, / GMS Ranging ‘I‘<_ ___________

\\\ ‘. Geometry , ', Budget o
~ S __ - -7 See___-"
TN. L -A ‘ GSRD Level O ss O GMS

. S~ constrains -

N

~

-
-~ -
S~ - _—————

“System” Level O TUS O GCS

THALES

[ BuNnve
23rd of September 2008 All rights reserved, 2007, Thales Alenia Space
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ThaIesAIS ia P Y
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User Env.
& Perfo

“Am” equation PERALAN pg.97

PERALAN pg.102
+pg.315

onstellation
States Proba
PO, P1

PERALAN
pg.315
~

~
~

S GSS States Geometric Integrity Links e
ARG Proba/siSMA )\ Availabilities /\_Availability Uy aities
Budgets
PERALAN pg.106

1

svs L /!
PERALAN RD.61 .t .
Se o - - ’
PERALAN pg.103 & ST JPtad
v + Annex C So

SN

Mission

Analyses Ve l ~
PA PB
Including launcher @ @
service
‘ GSRD Level O SS O GMS

[ BuNnve ) . THALES
23rd of September 2008 O System” Level O TUS ‘ ees

All rights reserved, 2007, Thales Alenia Space
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GALILEO Presentation
B The Services
B The Architecture
B Historical Background

Requirement Engineering in GALILEO
B Requirement Documents Tree
B Boundary Evolutions

The Design Definition and Justification File
B Key Role in Requirement Derivation
B Functional Tree and Functional Chains
B Data-Dictionary
B Use Cases Database

Conclusion

[ BUNVC THALES

23rd of September 2008 All rights reserved, 2007, Thales Alenia Space



”7 CONCLUSION m=

ThaIesAI
.................... pace — —
\ / WPa0e 29

B Politics plays an important role in the design
of a complex system like Galileo

B Design Simplification phases do no exist

B Alternative Data Model based on Design
Definition and Justification File (no TRD)

B Limited number of “Design Objects” (or
Clusters) in order to control the complexity
and keep the design readable

[ BUNVC THALES

23rd of September 2008 All rights reserved, 2007, Thales Alenia Space
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APPENDIX

EEBUNVC THALES
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MRD

GSRD External Entities Other Services
(sat.only services) (Local Component,
UMTS, ..)

Sites IRD  ExtIRD

GOC GRSP TSP
GSMC RLSP MEOLUT

Segments
(GMS, GCS, SSgt
TUS)

Launchers ,
LEOP, 10T

EC perimeter

Former
Industrial Consortium
System Prime Perimeter

ESA System Perimeter (for IOV CDR)

[ Bunve THALES
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