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Agenzia Spaziale Raliona

Bando n. 19/2021- Selezione pubblica, per titoli ed esami, per la copertura di n. 1 posto a tempo
pieno e indeterminato nell’Agenzia Spaziale Italiana, nel profilo di C.T.E.R., VI livello
professionale - Area Qualita.

Tracce selezionate dai candidati

Traccian. 9

1. II candidato descriva la propria esperienza lavorativa.

2. 1l candidato descriva i compiti e le azioni di verifica e controllo di competenza dell’addetto
di Product/Quality Assurance durante gli step di AIV/AIT di un sistema spaziale.

3. Il candidato descriva le registrazioni in itinere e finali delle attivita di controllo della
conformita svolte dalla figura di PA/QA.

4. 1l candidato descriva gli scopi del Documento di Visione Strategica e del Piano Triennale
delle Attivita dell”ASL

5. Generare un documento word e convertirlo in formato .pdf.

6. Il candidato legga e traduca un passo scelto a piacere nel testo in lingua inglese sottoposto
dalla Commissione.

Traccia n. 2

1. Il candidato descriva la propria esperienza lavorativa.

2. Il candidato descriva il processo di ispezione presso una facility /centro operativo.

3. 1l candidato illustri le registrazioni che 'addetto di Quality Assurance/Product Assurance
verifica e controlla presso facility o centri operativi.

4. 1l candidato elenchi i principali Organi dell’ ASL.

5. Tracciare un grafico di una funzione in Excel, in formato libero, partendo da una serie di dati
creata a piacere.

6. Il candidato legga e traduca un passo scelto a piacere nel testo in lingua inglese sottoposto
dalla Commissione.

Traccian. 8

1. II candidato descriva la propria esperienza lavorativa.

2. Il candidato descriva le attivita di verifica e controllo degli apparati e tools dispiegati presso
centri operativi e di controllo di sistemi/missioni spaziali.

3. 1l candidato illustri i principali documenti in uso nelle attivita di preparazione della verifica
e controllo degli apparati e tools dispiegati presso centri operativi e di controllo di
sistemi/missioni spaziali.

4. 1l candidato elenchi i principali stakeholders dell’ ASI.

5. Generare la media di una sequenza di valori in excel.

6. Il candidato legga e traduca un passo scelto a piacere nel testo in lingua inglese sottoposto
dalla Commissione.
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Agenzia Spaziale Raliona

Bando n. 19/2021- Selezione pubblica, per titoli ed esami, per la copertura di n. 1 posto a tempo
pieno e indeterminato nell’Agenzia Spaziale Italiana, nel profilo di C.T.E.R., VI livello
professionale - Area Qualita.

Traccian. 3

1. II candidato descriva la propria esperienza lavorativa.

2. Il candidato descriva il ruolo ed i compiti del Responsabile/Addetto di Product
Assurance/Quality Assurance durante le fasi di verifica e test a terra di un item di prodotto
spaziale.

3. 1l candidato descriva il contributo della figura di PA/QA nella gestione di condizioni
anomale/non nominali durante le fasi di test a terra di un sistema/prodotto spaziale.

4. 1l candidato descriva i principali documenti strategici di ASI.

5. Tracciare in Excel il grafico di una funzione a piacere. Portare il grafico della funzione e la
serie dei dati in una presentazione PowerPoint.

6. Il candidato legga e traduca un passo scelto a piacere nel testo in lingua inglese sottoposto
dalla Commissione.

Traccian. 4

1. Il candidato descriva la propria esperienza lavorativa.

2. Il candidato descriva il flusso di gestione dei cambi durante le fasi di produzione di un item
di prodotto spaziale.

3. Il candidato illustri i principali documenti connessi al flusso di gestione dei
cambi/modifiche.

4. 1l candidato descriva alcuni dei campi di attivita dell’ ASI.

5. Inserire in presentazione Powerpoint una equazione matematica ed una immagine a piacere.

6. Il candidato legga e traduca un passo scelto a piacere nel testo in lingua inglese sottoposto
dalla Commissione.
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Change log

ECSS-E-70 Part 1A
25 April 2000

and

ECSS-E-70 Part 2A
2 April 2001

First issues

ECSS-E-70B

Never issued

ECSS-E-ST-70C
31 July 2008

The present version (ECSS-E-ST-70C) is the evolution of ECSS-E-70 Part
1A “Ground systems and operations - Principles and requirement” and
ECSS-E-70 Part 2A “Ground systems and operations - Document
requirements definition”, which are published now together in the
present document.

The following is a summary of the main changes:
e Process approach

In contrast to the phase-based approach of ECSS-E-70A, ECSS-E-ST-
70C follows a rigorous process approach including:

— Separation of operations engineering processes and ground
segment engineering processes, with identification of the
disciplines of Operations Engineering and Ground Segment
Engineering

— A projection of these processes on to an ECSS-M-10 model to
capture lifecycle aspects of ECSS-E-ST-70C and relationships
with the space system lifecycle.

e Procurement models

Like ECSS-E-70A is based on the Customer — Supplier concept of
ECSS-S-ST-00. In line with the identification of major processes
operations engineering and ground segment engineering; ECSS-E-ST-
70C further identifies separate customer supplier relationships for
each. It also acknowledges that there may be different procurement
models, for example:

— Operations supplier and ground segment supplier belong to
same organisation.

—  Operations supplier may be a different entity from the ground
segment supplier.
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Harmonization with ECSS-E-ST-10C System engineering

ECSS-E-ST-70C is now consistent with the E-ST-10 series of
standards: it makes cross-reference to E-ST-10 processes, where
applicable to the GS development. It in general uses the same
terminology for processes, documents and reviews.

Interfaces to spacecraft design/manufacture

The interfaces between spacecraft design/manufacture and ground
segment engineering/operations engineering were reviewed, the
main consequence being the addition of a new Document
Requirements Definition, the CFISRD (see below).

Reference architecture

In contrast to E-70A, no reference architecture is assumed for the
ground segment. Major generic ground segment functions are
identified with no presumption on how they are grouped or
distributed.

Document Requirements Definitions

The presentation of Document Requirements Definition has been
brought into line with the latest guidelines from ECSS, and the
Document Requirements Definition are included as normative
annexes to ECSS-E-ST-70C.

The following new DRDs are provided:
— Mission analysis report (MAR)
— Mission operations plan (MOP)

— Customer furnished items and services requirements document
(CFISRD)

—  Operations engineering plan (OEP)

— Ground segment system engineering plan (SEP).
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Introduction

Ground systems and operations are key elements of a space system and play an
essential role in achieving mission success. Mission success is defined here as
the achievement of the target mission objectives as expressed in terms of the
quantity, quality and availability of delivered mission products and services
within a given cost envelope.

Mission success requires successful completion of a long and complex process
covering the definition, design, production, verification, validation, post-launch
operations and post operational activities, involving both ground segment and
space segment elements. It involves technical activities, as well as human and
financial resources, and encompasses the full range of space engineering
disciplines. Moreover it necessitates a close link with the design of the space
segment in order to ensure proper compatibility between these elements of the
complete space system.

10
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1
Scope

Within the framework of the overall engineering standards for space missions,
this Standard contains the basic rules, principles and requirements applied to
the engineering of the ground segment and mission operations, which form an
integral part of the overall system implementing a space project.

This Standard also addresses the relationships between a customer and the

ground segment supplier (GSS) and a customer and the operations supplier
(OS).

The following topics are not considered:

o Ground systems (e.g. EGSE) and operations to support space segment
verification which are covered within ECSS-E-ST-10-02.

o The launch segment and its operations.
This Standard has the following structure:
o definition of the ground segment and operations domain;

o requirements on ground segment engineering, i.e. the tasks required to
design, implement and maintain a ground segment;

o requirements on operations engineering, i.e. the tasks required to prepare
and carry out operations of a space project;

o identification of the relationships between the ground segment
engineering and operations engineering processes and the space project
lifecycle as defined in ECSS-M-ST-10.

This Standard may be tailored for the specific characteristics and constraints of
a space project in conformance with ECSS-5-ST-00.

11
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Normative reference

2
S

The following normative documents contain provisions which, through
reference in this text, constitute provisions of this ECSS Standard. For dated
references, subsequent amendments to, or revision of any of these publications
do not apply, However, parties to agreements based on this ECSS Standard are
encouraged to investigate the possibility of applying the more recent editions of
the normative documents indicated below. For undated references, the latest
edition of the publication referred to applies.

ECSS-5-ST-00-01
ECSS-E-ST-10

ECSS-E-ST-10-02
ECSS-E-ST-10-06
ECSS-E-ST-40
ECSS-M-ST-40

ECSS-M-ST-70

ECSS-Q-5T-10-09

ECSS-Q-ST-80

ECSS system - Glossary of terms

Space engineering — System engineering general
requirements

Space engineering — Verification
Space engineering - Technical specification
Space engineering — Software general requirements

Space project management — Configuration and
information management

Space project management - Integrated logistic
support

Space product assurance - Nonconformance control
system

Space product assurance - Software product
assurance

12
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3
Terms, definitions and abbreviated terms

3.1 Terms defined in other standards

For the purpose of this Standard, the terms and definitions from
ECSS-S-ST-00-01 apply.

For the purpose of this Standard, the following terms and definitions from
ECSS-E-ST-10 apply:

system engineering

For the purpose of this Standard, the terms and definitions from
ECSS-E-ST-10-02 apply:

inspection

test

3.2 Terms specific to the present standard

3.21 entity

combination of ground systems and the associated personnel or operations
organization

3.2.2 ground segment operations

activities related to the operations planning, execution and evaluation of the
ground segment (or subsets thereof)

3.2.3 ground segment

ground systems necessary for the preparation or execution of mission
operations

3.24 ground segment customer

party responsible for the procurement of the ground segment

NOTE The ground segment customer interfaces with
the ground segment supplier through a
customer-supplier relationship.

3.2.5 ground segment supplier

party responsible for the supply of the ground segment
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3.2.6 ground system

integrated set of ground functions used to support the preparation activities
leading up to mission operations or the conduct of mission operations itself

3.2.7 incident

in provision of a service, an enquiry, an observation or an anomaly, which
relates to, causes or can cause, an interruption to, or a reduction in, the quality
of the service

3.2.8 mission

specific objectives to be achieved by a space system as characterized by its
expected products in terms of quantity, quality and availability

3.2.9 mission exploitation

activity consisting of the planning, generation, utilization and evaluation of the
products of the space mission

3.2.10 mission information

information pertaining to the space segment and ground segment during the
pre-launch and post-launch phases

NOTE1 It typically includes space segment and ground
segment design and operations characteristics,
space segment and ground segment test and
operations  procedures, telemetry and
telecommand characteristics.

NOTE2 It is composed of source data originating from
the operations customer and ground segment
supplier and derived data produced by the
operations teams.

3.2.11 mission operations

activities related to the operations planning, execution and evaluation of the
combined space segment and ground segment during phases E and F of a space
project

3.2.12 mission operations data

subset of the mission information used to execute the in—orbit operations

NOTE For  example:  Operations  procedures,
operations rules and monitoring and control
databases.

3.213 mission products

products and services delivered by the space system

NOTE For example: Communications services, science
data.
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3.2.14 operational validation

test activities whose objective is to establish the readiness of the complete
ground segment, including mission operations data, and operations personnel
to support the space mission in—orbit by means of simulations and rehearsals

NOTE The completion of the operational validation
process results in a qualified ground segment.
3.2.15 operations customer

party responsible for the procurement of the operations of the space segment
and ground segment

NOTE1 The operations customer interfaces with the
operations supplier through a customer-
supplier relationship.

NOTE2 The operations customer and the ground
segment customer are usually the same entity.

3.2.16 operations supplier

party responsible for the preparation and execution of space segment
operations and ground segment operations

3.217 space segment operations

activities related to the operations planning, execution and evaluation of the
space segment (or subsets thereof) when in orbit

3.2.18 synthetic parameter

parameter derived from telemetry and other data via an algorithm

3.3 Abbreviated terms

For the purpose of this Standard, the abbreviated terms from ECSS-S-ST-00-01
and the following apply:

Abbreviation Meaning

ABM apogee boost motor

AIT assembly, integration and test

AOCS attitude and orbit control subsystem

ATV automated transfer vehicle

CCSDS Consultative Committee for Space Data Systems

CFISRD customer furnished items and services requirements
document

COTS commercial off-the-shelf

CRR customer requirements review

DFT data flow test

DRD document requirements definition
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EEPROM
EGSE
ELR
EM
FAT
FDIR
FM
FMEA
FMECA
FOR
FRR

FS

FTA
GEO
GS
GSAITP
GSC
GSCDR
GSCRD
GSDDF
GSDJF
GSEP
GSPDR
GSOR
GSRD
GSSRR
GSS
GSVP
HCI

I/F

1/0

ICD
IOOR
ISS
LAN
LEO
LEOP

electrically erasable programmable read-only memory
electrical ground support equipment
end-of-life review

engineering model

factory acceptance testing

failure detection, isolation and recovery
flight model

failure modes and effects analysis

failure modes, effects and criticality analysis
flight qualification review

flight readiness review

functional specification

fault tree analysis

geostationary orbit

ground segment

ground segment AIT plan

ground segment customer

ground segment critical design review
ground segment customer requirements document
ground segment design definition file
ground segment design justification file
ground segment engineering plan

ground segment preliminary design review
ground segment qualification review
ground segment requirements document
ground segment system requirements review
ground segment supplier

ground segment verification plan
human-computer interaction

Interface

input/output

interface control document

in—orbit operations review

International Space Station

local area network

low-Earth orbit

launch and early orbit phase
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LIT
LS
LSP
MAR
MCR
MDD
MOCD
MOP
MRT
OAR
OBDH
OBSM
OBSW
oC
OCRD
OEP
ors
OQR
ORR
oS
OTP
ovP
PCC
PDR
PLUTO

PROM .

PRR
PUS
RAM
REP
RF
ROM
SGICD
SPEC
SPR
SSC
SSORD

listen-in test

logistic support

logistics support plan

mission analysis report

mission close-out review

mission description document
mission operations concept document
mission operations plan

mission readiness tests

operations anomaly report

on-board data handling

on-board software maintenance
on-board software

operations customer

operations customer requirements document
operations engineering plan
operations

operational qualification review
operational readiness review
operations supplier

operations training plan

operational validation plan

payload control centre

preliminary design review

procedure language for users in test and operations
programmable read-only memory
preliminary requirements review
packet utilization standard

random access memory

report

radio frequency

read-only memory

space—to—ground interface control document
specification

software problem report

space system customer

space segment operability requirements document
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SSS
SSM
SSUM
SVT
TS
TT&C

space segment supplier
space system model

space segment user manual
system validation test
technical specification

telemetry, tracking and command
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4

Ground segment and operations domain

4.1 Overview

The domain of ECSS-E-ST-70 is shown in Figure 4-1 and is composed of two
main components:

The ground segment comprising all ground systems that are used to
support the preparation activities leading up to mission operations, the

conduct of operations themselves and all post-operational activities.

Operations organizations comprising the human resources undertaking
the mission preparation and mission operations tasks.

An entity is the combination of an operations organization and associated
ground systems.

NOTE Examples:

4.2 Operations organization

Operations organizations

and over time. The following personnel are typically involved in the teams:

Operations managers;

Spacecraft operators

A control centre from which the elements of
an operations organization control an
element of the mission such as a space
segment or ground station. In the case of
space segment control, an element of the
operations organization is the mission
control team that uses the operations control
system.

A ground station and its operations and
maintenance staff.

are comprised of teams. The composition,
responsibilities and management of these teams varies between organizations

(astronauts, operations engineers, spacecraft
analysts, spacecraft controllers);

Payload operators (e.g. payload specialists, PIs);

Mission planners;

Flight dynamics engineers;

Ground systems operators;
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o Mission exploitation personnel (e.g. scientific/algorithm experts, end-user

community liaison staff, product generation support staff);

o Ground systems maintenance engineers.

ECSS-E-ST-70 DOMAIN

A

A 4

@ D (@ D N i )
OPERATIONS GROUND OPERATIONS : SPACE
ORGANIZATIONS SEGMENT ORGANIZATIONS : SEGMENT

ON GROUND IN SPACE :

ENTITY A

ORGANIZATION A )

a N
e G =

kORGANIZATION B

pUpl

\ Y \E & § ) | - W,

Figure 4-1: The ECSS-E-ST-70 domain

4.3 Ground systems

4.31 Introduction

The ground segment, as shown in Figure 4-2, typically consists of the following
top-level systems which can be distributed across various centres depending on
the chosen ground segment architecture:

o Mission operations system;

° Payload operations and data system;
o Ground station system;

o Ground communications system.

These top-level systems are further broken down during the design process.

4.3.2 Mission operations system
The mission operations system typically supports the following:
o Mission analysis;

e Operations preparation;
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Simulation;

Mission planning and scheduling;

Monitoring and control;

Flight dynamics;

On-board software maintenance and management;
Data archiving;

User services;

Data product delivery;

Performance analysis and reporting;

Configuration management (space segment, ground segment, mission
information);

System maintenance.

4 GROUND SEGMENT i (" SPACE SEGMENT )
(@
MISSION (" GROUND
OPERATIONS STATION SPACECRAFT B
SYSTEM SYSTEM
% \\ SPACECRAFT A
L TT&C Ground | =
GROUND Station-B Btiors
- COMMUNICATIONS |
SYSTEM
Payload
Payload Downlink
PAYLOAD Gr:::g( < L/
OPERATIONS
ST Paylugt:os;a;vnllnk \ J
SYSTEM Station-Y
N
_ J N J

Figure 4-2: Ground segment systems

4.3.3 Payload operations and data system

The payload operations and data system is used to exploit the mission products
and typically supports:

Payload operations analysis;

Payload operations preparation;

Simulation;

Payload operations planning and scheduling;
Payload operations control;

Payload data processing;

Payload data archiving;

User services;

Data product delivery;
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o Performance analysis and reporting;
o Algorithm tuning and development, verification and validation;
o System maintenance.

4.3.4 Ground station system

The ground station system provides the physical link with the space segment
while in-orbit. The following are supported, where applicable:

° Telemetry reception, storage and distribution;

° Telecommand transmission;

. Tracking, ranging, Doppler and meteorological data acquisition;
o Station monitoring and control;

° Time management;

o Network management and scheduling;

° Data distribution;

o System maintenance.

4.3.5 Ground communications system

The ground communications system provides the interconnections between
systems, for example between ground stations and mission control facilities.
The following are supported, where applicable:

° Data distribution;
° Voice and video communication;
o System maintenance.

4.4 Engineering processes

Two major engineering disciplines are involved in ground systems
)
procurement and operations:

o Operations engineering which encompasses activities involved in the
preparation and execution of mission operations;

. Ground segment engineering which comprises the activities involved in
the definition, design, production, AIT and verification and maintenance
of the ground segment for a specific mission.

These are presented as separate process chains, however there are many links
between them which imply close cooperation between the two disciplines
starting at the definition/requirements phase. Both engineering disciplines
contribute to the definition of requirements for the space segment as well as to
the review of the on-board design.
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4.5 Critical areas

In order to cost—effectively ensure mission success, this Standard covers the
coordination established during the phases of the space system project, between
space and ground segment, and between ground segment entities, as these are
often under different responsibilities. Critical areas include:

Definition of overall mission concepts at space system level with due
consideration being given to ground segment and operations aspects;

Spacecraft operability and maintainability;

Adequacy of inputs delivered by the operations customer (OC) to the
mission operations teams;

End-to—-end validation of the complete space system;

Re-use, to the maximum possible extent, of space segment operations
knowledge and data (e.g. telemetry and telecommand definitions
procedures) between space segment design, space segment AIT and
mission operations;

Commonality between processes and services of the ground segment and
also between space segment AIT and mission operations;

Security and safety;

Ground and space-to-ground communications design and cost.

These areas are taken into account in the definition of the ground segment
engineering and operations engineering activities, as appropriate.
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5
Operations engineering

5.1 Overview

Figure 5-1 shows the main operations engineering processes, which are:

. Requirements analysis and concept development;
o Mission operations data production;
o Mission operations data validation;
J Operations teams build-up and training;
° Operational validation;
o Operational configuration management;
o Operations execution (LEOP, commissioning, routine phase operations);
° Space segment disposal operations.
NOTE Operations engineering covers operation of

both the space segment and ground segment.
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Figure 5-1: Schematic of operations engineering process
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Figure 5-1: Schematic of operations engineering process (Cont’d)

5.2 Requirements analysis and concept development

5.2.1 Inputs

a. The inputs to the requirements analysis and concept development
process shall be the ones specified in Table 5-1.

NOTE1 The production of the OCRD, MDD and trade-
off report are space system level phase 0
activities for which both ground segment
engineering and operations engineering
expertise is needed.

NOTE2 The mission description document contains the
mission analysis, system description and
operations scenarios (for each considered
mission concept).
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NOTE3 The trade-off report provides a summary of the
different mission concepts considered at space
system level, the criteria used to assess them
and the justification for the selected solution.

NOTE4 The mission description document and trade-
off report are defined in ECSS-E-ST-10.

Table 5-1 Inputs to the requirements analysis and concept
development process

ID | Title Mnemonic | Provider
1 Operations customer requirements | OCRD Operations customer
document
2 | Mission description document MDD Operations customer
3 | Trade-off report Operations customer
4 | Launcher user manual Operations customer
b. The contents of the operations customer requirements document (OCRD)

shall be in conformance with Annex A.

NOTE1 The OCRD corresponds to the “Initial technical
specification” (TS) of ECSS-E-ST-10-06, tailored
for the operations domain.

NOTE2 The operations customer consults with the end-
user community to ensure that its requirements
are appropriately captured in the OCRD.

5.2.2 Process description

5.2.21 Mission analysis

a.

Mission analysis shall characterize the following aspects:

1. Launcher constraints.

2 Ground station characteristics.
3. Spacecraft constraints.

4 Mission-specific constraints.

NOTE For example: Station-keeping window for
geostationary spacecraft, orbit phasing for low-
Earth-orbiting (LEO) spacecraft).

5. Payload constraints.

6. Data flow constraints.

NOTE1 Mission analysis provides information about
how the mission is flown, in sufficient detail for
the planning and execution of mission
operations.
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NOTE2 Mission analysis also provides input to the
spacecraft and mission design.

NOTE3 The mission analysis process is carried out in

cooperation with the space segment supplier's
operations team.

b. The mission analysis shall supply the following information:

oo B

Launch window prediction.

Spacecraft and launch vehicle separation sequence.
Launch target orbit.

Positioning or manoeuvring strategy.

Orbit determination concept and navigation analysis (station
selection, data types, tracking schedule).

6. Schedule of operational events (covering both nominal scenarios
and planned contingencies), from which the detailed operations
schedules used to execute the mission are derived.

7. Ground station coverage.

8. Detailed analysis of high risk sequences.

9. Risk of interference with spacecraft already in operation.

10.  Delta-V budget.

11.  Impact of space environment on operational sequences.

NOTE For example: Sensor blinding, eclipses.

12.  Payload operations strategy.

13.  Data circulation scheme.

c. The output of the mission analysis shall be the mission analysis report

(MAR) in conformance with Annex B.

5.2.2.2 Operational analysis and concept development
a. Operational analysis shall consist of the following:

1. Assess the consistency and completeness of the customer
requirements.

2. Assess the operational feasibility of the mission.

3. Identify the main drivers for the development of the mission
operations concept.

4. Define the mission operations concept and derive requirements for
the corresponding operations engineering activities and the
supporting ground segment (and any necessary in-orbit
infrastructure).

5. Contribute to the definition of ground segment internal and
external interfaces (and any necessary in-orbit infrastructure).

b. The output of these tasks shall be the mission operations concept

document (MOCD) in conformance with Annex C.
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5.2.2.3 Operational interfaces definition

a.

Space segment operability requirements shall be identified to ensure that
the space segment can be operated during nominal situations and
foreseeable contingency situations, in accordance with the mission
requirements and objectives in terms of the quantity, quality and
availability of mission products.

The space segment operability requirements identified in clause 5.2.2.3a.
shall be compiled in the space segment operability requirements
document (SSORD).

NOTE ECSS-E-ST-70-11  defines space segment
operability requirements for various classes of

space missions. The SSORD is a tailored version
of this standard.

The on-board mission operations services shall be defined, in
consultation with the operations customer, together with their capability
sets and the corresponding service requests (telecommands) and service
reports (telemetry).

NOTE ECSS-E-ST-70-41 defines a number of standard
on-board mission operations services covering
the requirements of various classes of space
missions and can be tailored for this purpose.
Alternatively, a standalone document can be
produced defining the services deployed for the
mission or they can be included in the SGICD.

Operational interfaces with external entities shall be identified and
documented in “operational ICDs” including:

1. Information on points of contact.

2, Type and availability of services that can be expected on both sides
of the interface.

3. Format and method of data exchanges.

Operational ICDs shall subsequently form part of the MOP (see clause
5.3).

Deliverable items and support services from the OC throughout the
ground segment life cycle shall be identified in the Customer Furnished
Items and Services Requirements Document (CFISRD) including
requirements for the delivery of the following:

1. Space segment documents and information used in the
implementation of the ground segment and subsequent mission
operations.

NOTE For example: Space segment user manual

(SSUM), space segment detailed design
documents, spacecraft monitoring and control
database.

2. Procedures applicable for in-orbit operations validated during the
space segment AIT programme.
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3. Provision of representative space segment telemetry and

telecommand data samples (including payload data).

4. Provision of suitcase for testing compatibility between space
segment TT&C and ground stations.

5. Access to the space segment when on ground, for the validation of
the compatibility between the ground and space segments.

6. Support to, or supply of, the operational simulator and space
segment models, along with test and training tools used for the
validation of the ground segment.

7. Provision of on-board software and associated documentation.

8. Data processing tools to be incorporated into the mission
operations system.

NOTE For example, data decommutation for mission-
specific telemetry encoding, derived parameter
algorithms.

9. Software development environment, validation tools such as

validation test benches, documentation and engineering support
used for the maintenance of the on-board software during
operations execution.

10.  Provision of space segment engineering support for the ground
segment design phases (in particular testing and support to
ground segment reviews) and during phases E and F.

11.  Provision of space segment engineering support for the in-orbit
control of the mission during designated phases.

12.  Provision of site infrastructure.

NOTE1 For example, accommodation of operations
staff when working at payload or space
segment suppliers’ sites.

NOTE2 The OC is the conduit to the operations
supplier (OS) for external deliverable items and
services even though these can originate from

other parties e.g. the space segment supplier
(SSS).

g.  The contents of the CFISRD shall be in conformance with Annex J.

Contributions from both operations engineering and ground segment
engineering expertise shall be provided for the definition of space
segment interfaces.

5.2.2.4 Operations engineering plan production

a. An operations engineering plan (OEP) shall be developed describing the
following;:

1. The detailed schedule for the production and validation of mission
operations data.
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2. The mission operations team organisation for both the operations
preparation and operations execution phases.

3. The recruitment profile for the mission operations team, showing
how staff are phased-in (and out) and identifying any potential
time-sharing or role-sharing with other concurrent missions.

4. The contents of the OEP shall be in conformance with Annex D.

NOTE1 The purpose of the OEP is to provide all the
technical information needed to cost the
operations manpower and to provide the basis
for the timely recruitment of the mission
operations team.

NOTE2 Where the ground segment supplier and
operations supplier belong to the same
organization, the ground segment engineering
plan (GSEP, see clause 6.2.2.3) and the OEP can
be combined into a single document.

5.2.2.5 Contribution to ground segment and ground
systems requirements specification
a. User requirements shall be produced for the ground segment and for

each ground segment system.

NOTE1 The partitioning of the ground segment into
ground systems is part of the ground segment
design engineering process (see clause 6.2.2.3)

NOTE2 These requirements are an elaboration of, or are
complementary to, those contained in the
OCRD

b. User requirements shall be produced for tools to be used for system and
mission operations data validation and training and simulation purposes.
C. User requirements shall address operational aspects including the
following:
1. The functionality and performance of the ground systems in order

to plan, schedule, monitor and control, and evaluate the
performance of the space and ground segments.

Automation requirements reflecting the operations concept and
staffing profiles foreseen for different mission phases.

Operations centralization and decentralization aspects.
NOTE For example, remote monitoring and control.
User management.
NOTE For example, login, privileges.

HCI considerations.
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5.2.2.6 Operational validation plan production

a. An operational validation plan (OVP) shall be produced for the
operational validation of the ground segment systems and the mission

operations data.
b. The OVP shall cover:

Test preparation activities.

Test pass or fail criteria.

LI o

Post-test activities.

Test strategies, methods and scenarios.

NOTE For example, reporting, handling of non-

conformances.

C. The contents of the OVP shall be in conformance with Annex F.

5.2.3 Outputs

Technical and managerial resources used for execution of the tests.

a. The outputs of the requirements analysis and concept development
process shall be the ones specified in Table 5-2.

Table 5-2: Outputs of the requirements analysis and concept

development process
ID | Title Mnemonic | Producer
1. [ Mission analysis report MAR Operations supplier
2. | Mission operations concept document MOCD Operations supplier
3. | Space segment operability requirements | SSORD Operations supplier
document
4. | Customer furnished items and services CFISRD Operations supplier
requirements document
5. | ICDs for operational interfaces with Operations supplier
external entities
6. | Operations engineering plan OEP Operations supplier
7. | User requirements for the ground Operations supplier
segment and the ground segment
systems including validation, training
and simulation tools (part of the
corresponding requirements
specifications)
8. | Operational validation plan ovp Operations supplier

32



[ESY

ECSS-E-ST-70C
31 July 2008

5.3 Mission operations data production

5.3.1 Inputs

a.

The inputs to the mission operations data production process shall be the

ones specified in Table 5-3.

The space segment user manual (SSUM) contents shall conform to Annex

E.

NOTE The SSUM includes information used for the
operation of the space segment and essential
inputs for the design of the ground segment.

Table 5-3: Inputs to the mission operations data production process

ID | Title Mnemonic | Provider

1 Mission analysis report MAR Operations supplier

2 | Mission operations concept MOCD Operations supplier
document

3 ICDs for operational interfaces Operations supplier
with external entities

4 Space segment user manual SSUM Operations customer

5 Space segment detailed design Operations customer
documents

6 Space segment monitoring and Operations customer
control database

7 | Ground systems user manuals Ground segment supplier

8 Ground segment monitoring and Ground segment supplier
control database

NOTE  Some inputs to operations engineering processes come from ground segment

engineering (see clause 6) and vice-versa.

5.3.2 Process description

a.

Information for the in—orbit monitoring and control of the space segment
(including payload/on-board instruments) and for the monitoring and
control of the supporting ground segment shall be documented in the
mission operations plan (MOP).

NOTE For example, procedures, rules, plans and
schedules.

The MOP shall include the following information:

1. Definition of the operational organization and responsibilities, of
the decision making process, and of the major mission rules;
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2. The sequence of main mission events for all critical mission phases,

including ground stations visibility and major space segment
operations;

3. Operations schedules for all mission critical operations defining

the timed sequence of:

(@)  operational activities executed by each operations team
member;.

(b)  the interfaces with other team members, the interfaces with
external entities (including, for ground entities, the
identification of the configuration);

(c)  the constraints and dependencies with respect to external
events.

NOTE For example, critical mission operations include
phases such as LEOP, commissioning and also
include mission-specific operations such as
planetary fly-bys and orbit insertions.

4. Operations procedures covering nominal and contingencies
operations for both the space segment and ground segment.

5. Procedures for space and ground segment disposal.

Where a given entity is operated independently, the operations for that
entity should be contained in a sub-plan of the MOP.

Each operations procedure shall include the level of authorization
needed for performing the procedure, its applicability, the execution
conditions and constraints (pre, during and post execution).

Space segment operations procedures shall be established by expanding
the procedures provided by the OC in the SSUM to include ground-
segment-specific aspects.

The monitoring and control databases of the ground systems shall be
populated with the mission-specific data used to drive monitoring and
control processing for both the space and ground segments.

NOTE This includes mission planning data, on-board
control procedures (OBCPs), telemetry and
telecommand definitions, display definitions,
on-board software images and patches.

Mission exploitation operations data shall be established.

NOTE This  includes data/product  processing
databases, data dissemination user databases.

For flight dynamics, a schedule of activities shall be established
indicating the flight dynamics events in the context of the MOP events.

Before formal delivery to the OS, the OC shall ensure that the inputs
provided by the OC undergo verification against representative models
of the space segment.

The verification mentioned in requirement 5.3.2i shall be applied to at
least:
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1. the space segment monitoring and control database, and

2, the space segment procedures contained in the SSUM.

k. The contents of the MOP shall be in conformance with Annex G.

L The contents of operations procedures shall be in conformance with

Annex L.

5.3.3 Outputs

a. The outputs of the mission operations data production process shall be

the ones specified in Table 5-4.

Table 5-4: Outputs of the mission operations data production process

ID | Title Mnemonic | Producer
1 | Mission operations plan MOP Operations supplier
2 | Space segment monitoring and control Operations supplier
database
3 | Ground segment monitoring and control Operations supplier
database
5.4 Mission operations data validation
541 Inputs
a. The inputs to the mission operations data validation process shall be the

ones specified in Table 5-5:

Table 5-5: Inputs to the mission operations data validation process

ID | Title Mnemonic | Provider

1 | Mission operations plan MOP Operations supplier

2 | Space segment monitoring and control Operations supplier
database

3 | Ground segment monitoring and control Operations supplier
database

4 | Operational validation plan OVP Operations supplier

5 | Ground systems (monitoring and control Ground segment
elements) supplier

6 | Operational simulator Ground segment

supplier
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5.4.2 Process description

a. Mission operations data shall be validated.

NOTE1 The validation of the mission operations data
demonstrates the correctness of the data and its
compatibility with the space segment.

NOTE2 For some data, verification by inspection is

sufficient (e.g. parameter descriptions, non-
testable procedures).

b. Validation shall use test tools representative of the space segment design.
NOTE The major test tool is an operational simulator.
C. Validation shall be performed using a flight representative space

segment, invoking all:

1. Operations procedures and telecommands.

2, Operational modes of the spacecraft (including non-nominal
modes).

3. Spacecraft redundancies;

NOTE1 Subject only to the limitations imposed whilst
operating space segment elements on the
ground.

NOTE2 The tests supporting this validation are
sometimes referred to as System Validation
Tests (SVTs).

d. The results of validation tests and the status of validation of each data
item shall be reported and recorded.

54.3 Outputs

a. The outputs of the mission operations data validation process shall be the
ones specified in Table 5-6.

Table 5-6: Outputs of the mission operations data validation process

ID | Title Mnemonic | Producer
1 Operations data validation test reports Operations supplier
2 | Validated mission operations data Operations supplier

5.5 Operations teams build—up and training

5.5.1 Inputs

a. The inputs to the operations teams build-up and training process shall be
the ones specified in Table 5-7:
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shall be carried out by teams.

NOTE

A typical organization comprises:

® Mission control team, in charge of the
overall control of the mission and of its

space segment.

* Flight dynamics team, providing support to
the mission control team for orbit and
attitude determination, prediction of orbit
and orbital events, preparation of orbital
and attitude manoeuvres and calibration of

attitude sensors.

e Ground operations teams, in charge of the
operations and maintenance of the
supporting entities (e.g. ground stations,
ground communications subnet, mission

control centre).

* Mission exploitation team, in charge of the
planning and processing and distribution of

payload data and related ancillary data.

e Ground segment support teams, composed
of ground systems experts providing

support to the ground operations teams.

* Space segment support team, composed of
space segment experts providing support to

the mission control team.

31 July 2008
Table 5-7: Inputs to the operations teams build-up and training
process
ID | Title Mnemonic | Provider
1 | Mission analysis report MAR Operations supplier
2 | SSUM SSUM Operations customer
3 | Mission operations concept MOCD Operations supplier
document
4 | Mission operations plan MOP Operations supplier
5 | Ground systems user manuals Ground segment supplier
6 | Verified ground segment ready Ground segment supplier
for operational validation
7 | Operational simulator Ground segment supplier
8 | Validated mission operations data Operations supplier
5.5.2 Process description
a. The operations of the mission and of the supporting ground segment

37



[EESY

ECSS-E-ST-70C
31 July 2008

Roles and responsibilities shall be defined, for each team member, for
each mission phase.

The operations teams shall be assigned and trained such that they are
familiar with the mission and the supporting facilities before the start of
operational validation.

The training programme shall be documented in the operations training
plan (OTP).

Training shall comprise theoretical and practical training including
realistic simulations, rehearsals of operational scenarios and contingency
cases for the ground segment and the space segment.

Training records shall be maintained for each team member.

5.5.3 Outputs

a.

The outputs of the operations teams build-up and training process shall
be the ones specified in Table 5-8.

Table 5-8: Outputs of the operations teams build-up and training process

ID | Title Mnemonic | Producer

1 | Operations training plan OTP Operations supplier
2 | Fully manned and trained operations teams Operations supplier
3 | Training records Operations supplier

5.6 Operational validation

5.6.1 Inputs

a. The inputs to the operations validation process shall be the ones specified
in Table 5-9.
Table 5-9: Inputs to the operations validation process
ID | Title Mnemonic | Provider
1 Verified ground segment ready for Ground segment supplier
operational validation
2 Operational simulator Ground segment supplier
3 Validated mission operations data Operations supplier
4 Validated mission operations plan | MOP Operations supplier
5 Fully manned and trained Operations supplier
operations teams
6 Operational validation plan OVP Operations supplier
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5.6.2 Process description

a.

Operational validation shall take place in a realistic operational context
i.e. through representative operations scenarios supported by operational
simulators, thereby demonstrating:

1. Proper functioning and set-up of the entire ground segment
including interfaces between systems and between entities.

2, Correctness and adequacy of all mission operations data.
3 Qualification of all operations and maintenance personnel.
4. Ability of the operations teams to support the mission.

NOTE1 Operational validation demonstrates that
ground segment systems and operational teams
work  together coherently to support
anticipated mission operations.

NOTE2 For the LEOP operations teams, the LEOP
network and associated personnel are also
included.

Operational validation shall include:

1. Simulations and rehearsals, where operational teams execute
nominal and contingency operational scenarios from the MOP
using the operational simulator in place of the real spacecraft.

2 Mission readiness tests (MRTs) to validate the readiness of the
ground stations to support the mission and to provide training for
ground station operators and network staff.

3. Data flow tests (DFTs) to validate the communications interfaces
between ground stations and the control centre (telemetry,
telecommand and tracking) and between other ground systems.

NOTE For example, payload data circulation.

4. Tracking campaigns using already flying missions to validate the
end-to-end ranging/Doppler system.

Operational validation shall be carried out in accordance with the
operational validation plan (OVP).

The results of the operational validation activities, including recording of
unexpected behaviour or events, shall be recorded in the operational
validation report.

Following operational validation of the ground segment, a ground
segment acceptance report shall be produced.

The ground segment supplier (GSS) shall support the operational
validation tests and the production of the associated reports.

In conformance with ECSS-E-ST-10-02, major tests during operational
validation shall be preceded and followed by formal reviews (i.e. test
readiness review and post test review) to assess:

1. whether conditions for a successful execution of the test are met,
and
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2. the results of the tests and implementation of any necessary
actions.
NOTE For example, corrections to the space segment

design or impacts on subsequent activities such
as the repetition of tests.

h.  Following successful completion of the operational validation, the
authority for ground segment change management shall be transferred to
a formal change control board.

NOTE This is not restricted to mission-specific
facilities, but also applies to infrastructure or
shared facilities utilised by the mission e.g.
LANs, firewalls, power supplies, cabling,
buildings.

5.6.3 Outputs

a. The outputs of the operations validation process shall be the ones
specified in Table 5-10.

Table 5-10 the outputs of the operations validation process

ID | Description Producer
1 Operational validation report Operations supplier
2 Ground segment acceptance report Operations supplier
3 Fully validated ground segment, including Operations supplier
personnel and procedures, ready for in—orbit
operations and exploitation

5.7 Operational configuration management

5.71 Inputs

a. The inputs to the operational configuration management process shall be
the ones specified in Table 5-11.

Table 5-11: Inputs to the operational configuration management process

ID | Description Provider
Validated ground segment Ground segment supplier

b Space segment elements in their final orbits, Operations supplier
configured for mission exploitation

b Mission operations plan (MOP) Operations supplier

c Mission operations data Operations supplier

d Trained operations teams Operations supplier

e Operations training plan (OTP) Operations supplier
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5.7.2 Process description

a.

In accordance with the requirements for “Configuration management
approach for operational phase” of ECSS-M-S5T-40, the mission
operations data shall be maintained in a functional state and remain
under configuration control for the duration of the operations
preparation and operations execution phases.

In accordance with the requirements for “Configuration management
approach for operational phase” of ECSS-M-ST-40, the space segment
shall be maintained in a functional state and remain under configuration
control for the duration of the operations execution phase.

In case of changes to any configuration items, the equivalent processes as
applied during the original design, development and verification shall be
applied.

Modifications to the space system shall be carried out under
configuration management (change and configuration control), i.e.
including

1. definition of changes (requirements and specification), and

2. implementation, verification, operational validation and formal
authorization for use.

Throughout the mission, the operations teams shall be maintained in an
operational state, in terms of human resources and skills.

In case of replacement of staff, the new members of the operations teams
shall undergo formal training and operational exercises in a test
environment (simulations) before working autonomously.

Training plans and records shall be maintained throughout the routine
operations phase.

5.7.3 Outputs

a.

The outputs of the operational configuration management process shall
be the ones specified in Table 5-12.

Table 5-12: Outputs of the operational configuration management

process

ID | Description Producer

1 Configuration management records Operations supplier
2 Operational training records Operations supplier
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5.8 Operations execution
5.8.1 Inputs
a. The inputs to the operations execution process shall be the ones as

specified in Table 5-13.

Table 5-13 Inputs to the operations execution process

ID | Description Provider

1 Fully validated ground segment, including Operations supplier
personnel and procedures, ready for in—orbit
operations and exploitation

2 Mission operations plan (MOP) Operations supplier

3 Space segment user manual (SSUM) Operations customer

4 Ground systems user manuals Ground segment supplier

5.8.2 Process description

5.8.21 Introduction

Operations execution covers operations of the space segment and the ground
segment from launch to disposal. Operations execution can be split into
different phases depending on the criticality for the mission as follows:

o Critical phases

Critical phases include but are not limited to launch and early operations
phase (LEOP), commissioning, planetary flyby or orbital insertion,
rendezvous and docking, retrieval.

° Routine phases

Routing phases include but are not limited to mission exploitation,
cruise, and hibernation.

5.8.2.2 Critical mission operations

a. All space and ground segment control activities shall be executed in
accordance with the plans and procedures as documented in the MOP for
those phases.

b. Operations teams shall:

1 be composed of technical staff able to detect and respond to
unexpected behaviour or events in line with the mission
constraints and the FDIR approach defined in the SSUM, and

2. include management staff to provide the necessary authorizations.

c. Technical facilities shall be augmented as necessary to accommodate the
additional operations staff.

NOTE For example, by the use of common or multi-
mission facilities such as control rooms.
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5.8.2.3 Routine mission operations

a.

Mission planning shall be performed in response to end-user requests
and the operational and maintenance constraints of the space and ground
segments.

Detailed operations schedules shall be produced from the mission
planning.

Operations schedules shall be executed.

The execution of individual activities shall be verified.

Health monitoring of the space and ground segments shall be performed.

Monitoring and control data shall be archived for troubleshooting and
performance analysis purposes.

The performance of the space and ground segments shall be evaluated, in
support of the preparation of future operations and maintenance
activities and for feedback to the OC.

Payload data shall be processed, archived and distributed to end users
along with any necessary ancillary data.

Corrective actions or contingency procedures shall be invoked on
detection of anomalies.

In case of a mission contingency not covered by the MOP, a new plan
and procedure(s) shall be produced, validated and approved before
being implemented.

In the event of a major space segment anomaly that prevents the
realization of the mission objectives as defined in the OCRD, a revised
mission plan shall be produced in consultation with the OC.

An anomaly review board shall be established to review and analyse
space segment anomalies and to agree on corrective measures.

NOTE The anomaly review board can also involve
experts from the OC and the SSS.

The anomaly review board shall also cover the duties of the
“Nonconformance review board” as specified in ECSS-Q-ST-10-09.

5.8.2.4 Reporting

a.

Operations status reports shall:
1. Be produced on a periodic basis by ground segment entities.

2. Identify the operations and maintenance activities carried out and
anomalies detected during the reporting period.

3 Be produced at a frequency agreed with the customer.

NOTE The reporting frequency generally depends on
the mission phase e.g. daily for LEOP or critical
operations, weekly for routine operations.

An engineering assessment final report shall be issued after LEOP or
critical operations.
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A commissioning report shall be produced at the end of the in-orbit
commissioning.

Performance reports on the space and ground segments (including trend
analysis) shall be produced at suitable intervals to determine success in
meeting the mission objectives.

NOTE1 For example, mission product throughput and
quality from payload data processing facilities.

NOTE2 The reporting requirements of ECSS-Q-ST-10-09
apply in the case that the anomaly is shown to
be a nonconformance.

Space segment and ground segment anomalies shall be formally reported
and documented in the form of an operations anomaly report (OAR) in
conformance with Annex H.

OARs shall be maintained for the entire life of the mission and tracked
until closure.

In order to provide feedback to the engineering of future space missions,
reports addressing mission operations experience, lessons learned,
spacecraft in—orbit performance and end-of-life tests shall be produced.

5.8.3 Outputs

The outputs of the operations execution process shall be the ones
specified in Table 5-14.
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Table 5-14: Outputs of the operations execution process

specified in Table 5-15.

ID | Title Mnemonic | Producer
1 Space segment elements in their final orbits, Operations
configured for mission exploitation supplier
2 LEQP reports Operations
supplier
3 Commissioning report Operations
supplier
4 Routine operations reports Operations
supplier
5 Mission history data archive (e.g. telemetry, Operations
telecommand history) supplier
6 Space and ground segment plans and Operations
schedules supplier
7 Performance and trend analysis data and Operations
associated reports supplier
8 Mission products Operations
supplier
9 Operations anomaly reports OAR Operations
supplier
10 | Mission reports including: Operations
e mission operations experience; supplier
e summary of spacecraft in—orbit
performance;
e results of end-of-life tests
5.9 Space segment disposal operations
5.9.1 Inputs
a. The inputs to space segment disposal operations shall be the ones

Table 5-15: Inputs to space segment disposal operations process

ID | Description Provider
1 All space and ground segment functions to be used Operations
for carrying out the space system disposal operations | supplier
2 Mission operations concept document (MOCD) Operations
supplier
3 Space segment user manual Operations
customer
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9,92 Process description

a.

The space segment disposal operations process shall include:

1. Disposal operations analyses.

2 Development of products and processes for disposal.

3. Processes validation.

4 Final de-orbiting, ,re—entry or retrieval operations, and

5 Disposal or recycling of retrieved space segment elements.

NOTE1 As defined in ECSS-E-ST-10, disposal
constitutes the tasks, actions, and activities to
be performed, and the system elements used, to
ensure mission termination without
degradation to the environment.

NOTE2 The initial disposal operations concept is
provided via the MDD and OCRD and further
elaborated in the MOCD.

The disposal operations analysis shall cover methods for storage,
dismantling, reusing, recycling or destruction of the space segment.

The disposal operations analysis shall cover cost and organization of the
disposal.

Rules, procedures and timelines necessary to implement disposal
operations shall be documented in a disposal operations plan (part of the
MOP).

The disposal operations plan shall comply with any space debris
mitigation requirements imposed by the operations customer and with
requirements imposed by the launch authority.

Disposal of the space segment shall be performed in accordance with the
disposal operations plan.

5.9.3 Outputs

a.

The outputs of the space segment disposal operations process shall be the
ones specified in Table 5-16.

Table 5-16: Outputs of the space segment disposal operations

process
ID | Description Producer
1 Disposal operations plan Operations supplier
2 Disposed space segment Operations supplier
3 Space segment disposal operations Operations supplier
report
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6
Ground segment engineering

6.1 Overview

This clause covers, in particular, the system engineering of the ground segment
and its lower levels.

Figure 6-1 shows the main ground segment engineering processes which are:
o Ground segment definition, covering:

—  ground segment requirements engineering;

—  analysis and design of the ground segment;

—  definition of internal and external interfaces including space
segment related aspects.

o Ground segment production, including acceptance of each ground
system;
e Ground segment AIT and verification, covering the integration and

testing of the individual ground systems, and progressively extending
this to cover integration and verification of the whole ground segment;

® Ground segment maintenance;
o Ground segment disposal.

Logistics support activities, covering logistics engineering support activities
during the complete mission life cycle are incorporated in the processes
described here.
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Figure 6-1: Schematic of ground segment engineering processes
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6.2 Ground segment definition

6.2.1 Inputs

a. The inputs to the ground segment definition process shall be the ones
identified in Table 6-1.

b. The contents of the ground segment customer requirements document
(GSCRD) shall conform to Annex A.

NOTE1 The GSCRD corresponds to the “Initial
technical specification” (TS) of ECSS-E-ST-10-06
tailored for the ground segment domain.

NOTE2 The ground segment customer consults with
the end-user community to ensure that its
requirements are appropriately captured in the
GSCRD.

Table 6-1: Inputs to the ground segment definition process
ID | Title Mnemonic | Provider
1 Ground segment customer GSCRD Ground segment
requirements document customer
2 Mission description document MDD Ground segment
customer
3 Mission operations concept MOCD Operations
document supplier
4 Space-to-ground interface control | SGICD Ground segment
document (draft) customer
6.2.2 Process description
6.2.21  General
a. The process shall comprise the following sub-processes:
1. Ground segment requirements engineering
2 Ground segment design engineering
3. Ground systems requirements engineering
4 Logistics support preparation.
6.2.2.2 Ground segment requirements engineering
a. The ground segment requirements document (GSRD) shall be generated

as an elaboration of the requirements of the GSCRD.

NOTE 1

The GSRD is a tailored version of the Technical
Specification (TS) of ECSS-E-ST-10-06.
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NOTE2 This also includes user requirements produced
by the operations supplier (see clause 5.2.2.5).

Requirements addressing the following topics shall be included:

1
2,

© N o U R

10.
11.

12.

13.
14.
15.

16.

6.2.2.3

a.

functionality;

performance of the ground segment derived from the overall space
system requirements;

dependability of the ground segment derived from the overall
space system requirements

security of the ground segment;

mission safety;

operations and logistics support;

internal and external interfaces;

re—use of generic infrastructure elements;

NOTE For example, software systems, and ground
station equipment.

maintainability of hardware and software;
location of ground systems and site diversity aspects;

failure case operations and recovery and fall back (equipment and
communication fault tolerance, automatic or manual recovery);

system management (user administration, access authorization,
equipment configuration, performance monitoring);

configuration management;
network design and management (stations and communications);
commonality between ground systems;
NOTE For further guidance see Annex K.
interoperability aspects.

NOTE For example, use of ground station capabilities
of other agencies or suppliers.

Ground segment design engineering

The results of the ground segment design engineering shall be
documented in the ground segment design definition file (GSDDE).

NOTE1 The purpose of ground segment design
engineering is to derive an architecture from
the ground segment requirements and to
develop the associated engineering plan.

NOTE2 The generic contents of the ground segment
design  definition file are defined in
ECSS-E-ST-10.

The ground segment architecture shall be defined down to the level of
individual ground systems.
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The architecture shall cover integrated logistics support systems in
accordance with the “Requirements for control of logistic activities” of
ECSS-M-ST-70.

The verification and validation approach and associated tools and data
shall be defined.

Ground segment design shall include an analysis to assess the possibility
of reuse of existing systems, including multi-mission infrastructure and
customisations and modifications related thereto.

The ground segment design shall define the internal and external
interfaces.

The critical elements of the ground segment in terms of mission success,
of the associated reliability, availability, maintainability and safety
requirements and risk-mitigation measures shall be identified.

The ground segment design justification file (GSDJF) shall document the
justification of the design, including design trade-offs, requirement
traceability matrices, results of analyses and assessments.

The engineering plan for the ground segment (GSEP) shall be developed

in accordance with the requirements on “System engineering plan” of
ECSS-E-ST-10.

NOTE The GSEP describes the approaches,
techniques, tools, organization, planning and
scheduling of the technical effort to accomplish
the ground segment objectives.

The following ground segment system level documents shall be
developed:

1. The ground segment AIT plan.
2. The ground segment verification plan.

Contributions to the space-to-ground interface control document
(SGICD) shall be prepared addressing:

1. RF interfaces.
2. Voice, video and high-rate data transmission.

NOTE See AQOS Networks and Data Links:
Architectural Specification, CCSDS 701.0-B-2.

6.2.24 Ground systems requirements engineering

a.

A ground system requirement document shall be produced for each
ground system identified in the GSDDF, including where applicable
integrated logistics support systems.

NOTE1 For technical specification see ECSS-E-ST-10-06.

NOTE2 The purpose of ground systems requirements
engineering is to produce the requirements for
each individual ground system identified in the
GSDDF.
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NOTE3 This also includes user requirements produced
by the operations supplier (see clause 5.2.2.5).

Requirements of at least the following categories shall be covered :
1. Functional;

Performance;

Interface;

Design;

Operational;

Environment;

Resource;

Reliability, availability, maintainability and safety;

0 © N o g ok ® N

Security;
10.  Verification.

For software systems, the requirements engineering process of
ECSS-E-ST-40, clause “Software requirement analysis” shall be applied.

The traceability to the GSRD shall be included in each ground system
requirement document.

ICDs shall be generated for all external interfaces of each ground system.

NOTE Internal interfaces i.e. those within each system
are addressed in clause 6.3 as part of the
ground system production process.

6.2.2.5 Logistics support preparation

a.

Logistics support activities shall be defined concurrently with the
supported system.

NOTE As specified in ECSS-M-ST-70, logistic support
activities are an integral part of any system
development.

The objective of logistics support shall be to maintain the technical
performance of ground systems and operations teams, whilst respecting
safety constraints and optimising overall life cycle costs.

A logistics support plan shall be generated which responds to the
logistics support requirements contained in the GSCRD, addressing the
following issues:

1. Staffing, training and proficiency maintenance.

2 Spares provisioning.

3 Procurement of support equipment.

4. Provision of software support.

5 Packaging, handling, storage (PHS) and transport.

52



/ E m/ ECSS-E-ST-70C
31 July 2008
d.  Thelogistics support plan shall identify the available or shared resources

that can be deployed in support of the mission and those that are
procured for the mission.

6.2.3 Outputs

a. The outputs of the ground segment definition process shall be the ones
specified in Table 6-2.

Table 6-2: Output of the ground segment definition process

ID | Title Mnemonic | Producer

1 Ground segment system requirements GSRD Ground segment supplier
documents

2 Ground segment engineering plan GSEP Ground segment supplier

3 Ground segment design definition file GSDDF Ground segment supplier

4 Ground segment design justification file | GSDJF Ground segment supplier

5 ICDs for external entities (part of the ICDs Ground segment supplier
GSDDF)

6 Logistics support plan (draft) Ground segment supplier

7 Ground systems requirements Ground segment supplier
documents

8 Ground segment AIT plan GSAITP Ground segment supplier

9 Ground segment verification plan GSVP Ground segment supplier

10 | Contribution to the space-to-ground SGICD Ground segment
interface control document customer
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