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Annex C  (normative)
Mission operations concept document
(MOCD) - DRD

C.1 DRD identification

C.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-70 requirement 5.2.2.2b.

C.1.2 Purpose and objective

The objective of the mission operations concept document (MOCD) is to define the operations concepts for the various phases of the mission, covering both the space segment and the ground segment.

C.2 Expected response

C.2.1 Scope and content

<1> Introduction

a. The introduction shall describe the purpose and objective of the MOCD.

<2> Applicable and reference documents

b. The MOCD shall list the applicable and reference documents in support of the generation of the document.

<3> Mission operations requirements and constraints

<3.1> General

c. The MOCD shall provide all the essential input information that drives or constrains the operations concepts.

<3.2> Mission description

d. The MOCD shall describe the scope of the mission, its objectives and the top-level requirements on its operations. 

NOTE  This information is derived from the mission analysis report and the customer requirements document.

<3.3> End-users

e. The MOCD shall identify all distinct categories of mission end-user and describe the data products, services, associated availability and delivery requirements.

<3.4> Programmatic and operational constraints

f. The MOCD shall identify any constraints relating to the design of the ground segment or its operation, including:

1. the re-use of existing ground segment elements or infrastructure;

2. the use of remote facilities for operation or maintenance of part of the space or ground segments, such as experimenter-provided control facilities or industry-provided facilities for software maintenance;

3. the use of customer furnished items developed as part of the space segment programme and to be re-used for operations.

<3.5> Relationships with other missions/programmes

g. The MOCD shall describe the relationship of the mission with other missions or programmes, including:

1. membership of a family of missions of the same or similar design or based on the same spacecraft platform;

2. membership of a multi-national or coordinated multi-mission programme;

3. agreements for the ground segment to support other concurrent missions or programmes or to process data from other missions.

<3.6> External dependencies or interfaces with other organizations

h. The MOCD shall describe the operational interfaces with other agencies, companies or other third parties.

<4> Space segment characteristics

i. The MOCD shall describe the capabilities and characteristics of the space segment platform, payload(s) and the space link subnet, including:

1. on-board autonomous functions;

2. the mechanisms for on-board generation, storage and downlink of mission data products;

3. the end-user services to be provided.

NOTE  The objective is to capture all the salient operational characteristics that are needed for the analysis of the operations processes.

<5> Mission operations concepts

<5.1> General

j. The MOCD shall describe the mission operations concepts for each distinct mission phase, according to the top-level breakdown of operations processes as defined in C.2.1<5.2> to <5.6>.

NOTE  It is recognized that not all these processes are applicable for each mission phase and the corresponding process can therefore be omitted. For example, mission exploitation processes are not normally undertaken during the LEOP. Also:

· there can be additional mission-specific operations processes;

· the concept for realizing a given process can be the same for several mission phases, in which case it is not repeated, but it is defined once and referenced as needed. 

k. The MOCD shall identify how to realize the operations processes with the ground systems and operations personnel.

l. The MOCD shall also identify:

1. Reuse of existing operational capabilities and services. 

NOTE  For example, there can be a mission requirement to re-use specific existing infrastructure, possibly modified or extended for the mission;

2. Areas where existing operational capabilities cannot satisfy the concept, i.e. new developments are needed;

3. Areas where trade-offs are needed.

NOTE  For example, if it is not obvious whether to realize a given operational process by ground-based automation or manually by an operator.

<5.2> Planning processes

m. The MOCD shall describe the concept for the planning and scheduling of space and ground segment operations, including:

1. user request management;

2. space segment routine operations;

3. ground segment maintenance requests;

4. constraints management;

5. resources management (space and ground);

6. conflict resolution;

7. space segment operations scheduling;

8. ground segment operations scheduling.

<5.3> Operations execution processes

n. The MOCD shall describe the concept for the implementation of scheduled operations for the space and ground segment, including:

1. schedule execution;

2. procedure execution;

3. manual commanding;

4. command pre-transmission validation and uplink management;

5. command verification;

6. schedule and command history archiving;

7. space and ground segment health monitoring;

8. failure detection, isolation and recovery (FDIR).

<5.4> Evaluation processes

o. The MOCD shall describe the concept for evaluating the success of executed operations and for monitoring the performance of the space segment, including:

1. data analysis processes (trend analysis, forecasts);

2. monitoring of resource availability and utilization with provision of feedback to the planning processes described earlier;

3. report production (automated report production, routine operations reporting, anomaly reporting).

<5.5> Mission exploitation processes

p. The MOCD shall describe the concept for the generation, archiving and delivery of mission products to the end-users in a timely manner, including:

1. data transmission between ground entities;

2. data processing on ground;

NOTE  For example, generation of mission products.

3. data delivery to the end-user;

4. data archiving, cataloguing and retrieval;

5. feedback to mission planning;

NOTE  For example, to report achieved versus planned data acquisition.

<5.6> Support processes

q. The MOCD shall describe the concepts for all other activities performed in support of operations that are not covered by any of the above categories, including:

1. orbit and attitude determination and maintenance;

2. orbital and geometric events prediction;

3. ground station coverage predictions;

4. monitoring and control database maintenance;

5. ground software maintenance;

6. on-board software maintenance.

C.2.2 Special remarks

None. 
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