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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of
ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent
rights identified during the development of the document will be in the Introduction and/or on the ISO list of
patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

ISO 18439 was prepared by the Consultative Committee for Space Data Systems (CCSDS) (as
CCSDS 910.11-B-1, August 2009) and was adopted (without modifications except those stated in Clause 2 of
this International Standard) by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 13, Space data and information transfer systems.
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INTERNATIONAL STANDARD ISO 18439:2013(E)

Space data and information transfer systems — Space
Communication Cross Support —Service Management —
Service Specification

1 Scope

It is common practice for management information to be exchanged between space mission management and
a space link service provider for the purposes of negotiating, configuring, and executing the Tracking,
Telemetry, and Command (TT&C) functions and cross support transfer services that are provided to the space
mission. The various processes that generate, exchange, ingest, and act upon this management information
are collectively referred to as service management.

This International Standard defines a set of Space Communication Cross Support Service Management
(SCCsS-SM) services by which space link service providers and space missions exchange information needed
to arrange spacecraft contact periods and establish the operating parameters of the space link services and
cross support transfer services during those contact periods.

The SCCS-SM services reflect the common practices of the space operations community and the contents of
the SLE transfer specifications. Four SCCS Management Services are defined:

a) Service Agreement service, which addresses the information that needs to be agreed before a cross
support service can be established;

b) Configuration Profile service, which addresses the establishment of sets of data concerning the space
link and ground station configuration;

c) Trajectory Prediction service, which addresses the transfer and updating of spacecraft trajectory data;

d) Service Package service, which addresses the arrangement of spacecraft space link session times
and execution of the transfer services.

This International Standard deals with only three of the SLE transfer services defined in the Cross Support
Reference Model:

a) Forward Communications Link Transmission Unit (FCLTU);
b) Return All Frames (RAF);

¢) Return Channel Frames (RCF).

The management of other SLE transfer services, including Return Operations Control Field (ROCF), Forward
Space Packet (FSP), supported by the Communications Operation Procedure-1, and a radiometric data
transfer service, will be addressed in future versions of this International Standard.

This International Standard addresses the management of both online and offline return SLE transfer
services. In this International Standard, online return services are part of a larger class of services referred to
as Space Link Session Transfer Services (because they are concurrent with an active space link), and offline
services are part of a larger class of services referred to as Retrieval Transfer Services (because they are the
mechanism by which data are retrieved from intermediate storage).
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This International Standard addresses the management of user-initiated transfer services only. Although some
of the SLE transfer service specifications permit provider initiation, all implementations of SLE transfer
services are user-initiated as of the time of the writing of this International Standard. Therefore, under this
version of SCCS-SM, the initiator is always the user, and the responder is always the provider.

This International Standard provides a mechanism for defining and scheduling non-CCSDS transfer services
that are bilaterally defined between the Complex and MDOS. RF and ModulLAtion Systems and Space Link
Services Addressed in this Recommended Standard

This International Standard supports the exchange of information used in scheduling of services that employ
radio frequency (RF) and modulation systems that are conformant with the CCSDS Recommended Standard
401.0, Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft. Space link service
providers that provide RF links that conform to CCSDS 401.0 can implement the full set of capabilities
specified herein. However, the capabilities provided by this International Standard for space communication
service scheduling information exchange are not strictly limited to those recommended in CCSDS 401: for
example, this International Standard supports the use of additional forward subcarrier frequencies beyond
those specified in CCSDS 401.

Space link service providers that provide RF links that do not conform to CCSDS 401.0 or the extended
parameters and values supported by this International Standard may use bilaterally defined space link service
information, or may simply implement a subset of the capabilities specified herein.

This version of the International Standard contains the following limitations, constraints, exclusions and
qualifications:

a) The concept of staging in the Cross Support Reference Model—distributing the provision of transfer
services across two or more Complexes that progressively process and transform a data stream—is
not addressed in this document.

b) This International Standard does not address the mechanism for exchanging authentication and
access control information associated with the creation of transfer service credentials.

c) Ground systems and services that are not directly concerned with the transport of transfer frames and
communications link transmission units compliant to CCSDS Recommended Standards are not
described. Processing of data held within the data fields of source packet Protocol Data Units (PDUSs)
is outside the scope of this document.

d) The initial establishment of a service relationship and the negotiation of a mission-length Service
Agreement are not covered by this International Standard.

e) This International Standard does not define the operations and messages required to perform
execution-time monitoring and control of transfer services.

f) The specification of systems to generate information required by SCCS-SM, such as mission planning
(scheduling), flight dynamics (trajectory), mission monitoring and control, and ground station selection
are outside the scope of this document. It is assumed that these systems will provide the data needed
in the required format at the required times.

g) SCCS-SM does not define the way in which Complex Management (CM) interfaces with the
equipment that is used to provide the space link and transfer services, so the users in the MDOS do
not need to be concerned about the internal workings of the Complex. In other words, Complex
Management provides an interface to the user that hides the complexity of the provider's Complex.

The scope and field of application are furthermore detailed in subclause 1.4 of the enclosed CCSDS

publication.
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2 Reguirements

Requirements are the technical recommendations made in the following publication (reproduced on the
following pages), which is adopted as an International Standard:

CCSDS 910.11-B-1, August 2009, Space Communication Cross Support — Service Management — Service
Specification.

For the purposes of international standardization, the modifications outlined below shall apply to the specific
clauses and paragraphs of publication CCSDS 910.11-B-1.

Pagesitov

This part is information which is relevant to the CCSDS publication only.

Page 1-19 and 1-20

Add the following information to the reference indicated:

(1]
(2]
(3]
(4]
(5]
(6]
[7]
(8]
(9]
(10]
[11]
[12]

(13]

Document CCSDS 910.4-B-2, October 2005, is equivalent to ISO 15396:2007.
Document CCSDS 132.0-B-1, September 2003, is equivalent to ISO 22645:2005.
Document CCSDS 133.0-B-1, September 2003, is equivalent to ISO 22646:2005.
Document CCSDS 131.0-B-1, September 2003, is equivalent to ISO 22641:2012.
Document CCSDS 732.0-B-2, July 2006, is equivalent to ISO 22666:2007.
Document CCSDS 231.0-B-1, September 2003, is equivalent to ISO 22642:2005.
Document CCSDS 232.1-B-1, September 2003, is equivalent to ISO 22667:2005.
Document CCSDS 911.1-B-2, December 2004, is equivalent to ISO 22669:2007.
Document CCSDS 911.2-B-2, December 2004, is equivalent to ISO 22670:2006.
Document CCSDS 911.5-B-2, December 2004, is equivalent to ISO 26143:2007.
Document CCSDS 912.1-B-2, December 2004, is equivalent to ISO 22671:2011.
Document CCSDS 912.3-B-1, December 2004, is equivalent to ISO 22672:2011.

Document CCSDS 502.0-B-1, September 2004, is equivalent to ISO 22644:2006.

3 Revision of publication CCSDS 910.11-B-1

It has been agreed with the Consultative Committee for Space Data Systems that Subcommittee
ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication CCSDS 910.11-
B-1. To this end, NASA will act as a liaison body between CCSDS and ISO.
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AUTHORITY
Issue: Recommended Standard, Issue 1
Date: August 2009

Location: Washington, DC, USA

This document has been approved for publication byt he Management Council of the
Consultative Committee for Space Data Systems (CCSDS) and represents the consensus
technical agreement of the participating CCSDS Member Agencies. T he procedure for
review and authorization of CCSDS documents is detailed in the Procedures Manual for the
Consultative Committee for Space Data Systems, and the record of Agency participation in
the authorization of this document can be obtained from the CCSDS Secretariat at the
address below.

This document is published and maintained by:

CCSDS Secretariat

Space Communications and Navigation Office, 7L70
Space Operations Mission Directorate

NASA Headquarters

Washington, DC 20546-0001, USA
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization officially
established by the management of its members. The Committee meets periodically to address
data systems problems that are common to all participants, and to formulate sound technical
solutions to these problems. Inasmuch as participation in the CCSDS is completely
voluntary, the results of Committee actions are termed Recommended Standards and are
not considered binding on any Agency.

This Recommended Standard is issued by, and represents the consensus of, the CCSDS
members. Endorsement of this Recommendation is entirely voluntary. Endorsement,
however, indicates the following understandings:

0o Whenever a member establishes a CCSDS-related standard, this standard will be in
accord with the relevant Recommended Standard. Establishing such a standard
does not preclude other provisions which a member may develop.

o Whenever am ember establishes a C CSDS-related standard, that member will
provide other CCSDS members with the following information:

-- The standard itself.
-- The anticipated date of initial operational capability.
-- The anticipated duration of operational service.

o Specific service arrangements shall be made via memoranda of agreement. Neither
this Recommended Standard nor any ensuing standard is a su bstitute for a
memorandum of agreement.

No later than five years from its date of issuance, this Recommended Standard will be
reviewed by the CCSDS to determine whether it should: (1) remain in effect without change;
(2) be changed to reflect the impact of new technologies, new requirements, or new
directions; or (3) be retired or canceled.

In those instances when anew version of a Recommended Standard is issued, existing
CCSDS-related member standards and implementations are not negated or deemed to be
non-CCSDS compatible. Itis the responsibility of each member to determine when such
standards or implementations are to be modified. E ach member is, however, strongly
encouraged to direct planning for its new standards and implementations towards the later
version of the Recommended Standard.
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FOREWORD

Through the process of normal evolution, it is expected that expansion, deletion, or
modification of this document may occur. This Recommended Standard is therefore subject
to CCSDS document management and change control procedures, which are defined in the
Procedures Manual for the Consultative Committee for Space Data Systems. Current
versions of CCSDS documents are maintained at the CCSDS Web site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be addressed to the
CCSDS Secretariat at the address indicated on page 1i.
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASI)/Italy.

— British National Space Centre (BNSC)/United Kingdom.

— Canadian Space Agency (CSA)/Canada.

— Centre National d’Etudes Spatiales (CNES)/France.

— China National Space Administration (CNSA)/People’s Republic of China.
— Deutsches Zentrum fiir Luft- und Raumfahrt e.V. (DLR)/Germany.
— European Space Agency (ESA)/Europe.

— Russian Federal Space Agency (RFSA)/Russian Federation.

— Instituto Nacional de Pesquisas Espaciais (INPE)/Brazil.

— Japan Aerospace Exploration Agency (JAXA)/Japan.

— National Aeronautics and Space Administration (NASA)/USA.

Observer Agencies

— Austrian Space Agency (ASA)/Austria.

— Belgian Federal Science Policy Office (BFSPO)/Belgium.

— Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.

— Centro Tecnico Aeroespacial (CTA)/Brazil.

— Chinese Academy of Sciences (CAS)/China.

— Chinese Academy of Space Technology (CAST)/China.

— Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.

— CSIR Satellite Applications Centre (CSIR)/Republic of South Africa.

— Danish National Space Center (DNSC)/Denmark.

— European Organization for the Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.

— European Telecommunications Satellite Organization (EUTELSAT)/Europe.

— Geo-Informatics and Space Technology Development Agency (GISTDA)/Thailand.

— Hellenic National Space Committee (HNSC)/Greece.

— Indian Space Research Organization (ISRO)/India.

— Institute of Space Research (IKI)/Russian Federation.

— KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.

— Korea Aerospace Research Institute (KARI)/Korea.

— Ministry of Communications (MOC)/Israel.

— National Institute of Information and Communications Technology (NICT)/Japan.

— National Oceanic and Atmospheric Administration (NOAA)/USA.

— National Space Organization (NSPO)/Chinese Taipei.

— Naval Center for Space Technology (NCST)/USA.

— Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.

— Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.

Documents
CCSDS 910.11-B-1 Page iv Augnsitiggnt Sharing Hub
© 1SO 2013 — All rights reserved 9

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)

SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

DOCUMENT CONTROL
Document  Title Date
CCSDS Space Communication Cross August
910.11-B-1  Support—Service Management— 2009
Service Specification, Recommended
Standard, Issue 1
EC1 Editorial Change 1 August
2010
EC2 Editorial Change 2 August
2011

CCSDS 910.11-B-1

10
Full document details: ISO 18439-2013

Page v

Status

Original issue

Corrects editorial and
typographical
inconsistencies.

Corrects editorial and
typographical
inconsistencies.

Documents
R%%lﬁrsr}%lsparing Hub

© 1SO 2013 — All rights reserved


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS
Section Page
1 INTRODUCTION. ..ottt e e e e e e e eeaaaaeeeee e e raaaaaseseeaseaaaaaeseseaaneaes 1-1
1.1 PURPOSE OF THIS RECOMMENDED STANDARD ......ovovoveoeeeeeeeeeeeeeerennn, 1-1
1.2 RELATION TO CROSS SUPPORT REFERENCE MODEL.......cocooveveeeveren. 1-1
L3 SCOPE .o e e, 1-2
1.4 APPLICABILITY .o e e e e s e s s es e s e ns s e 1-5
1.5 RATIONALE . ...cooooeoeeeeeeeeeeeeeeeeeeeeeeeee e e e e e s e e e e s e e s es e s es e e s esenenene 1-5
1.6 DOCUMENT STRUCTURE ..o er e 1-5
1.7 DEFINITIONS AND NOMENCLATURE ......ooo oo, 1-7
1.8  CONVENTIONSS .o et e e e e e e e e e eeee e e e aaee e e e aaaaens 1-12
1.9 REFERENCES ..o oo e s s e e e s e e s e s e ses e e s esenesene 1-19
2 OVERVIEW OF SCCS SERVICE MANAGEMENT ....oooeeeeeeeeeeee e 2-1
2.1 FUNDAMENTAL CONCEPTS ..o, 2-1
2.2 OVERVIEW OF SCCS MANAGEMENT SERVICES.....oooveoeeeeeeeeeeeeererererenn, 2-4
2.3 MAPPING TO W3C XML SCHEMA ..o 2-16
2.4 SECURITY ASPECTS OF SCCS MANAGEMENT SERVICES .....ooveveveen.. 2-17
3 SERVICE MANAGEMENT DOCUMENT EXCHANGE..........ccovvieeeeeeeeeenn, 3-1
3.1 GENERAL ...ttt e e e e e e e e ee e e e e e e e e 3-1
3.2 UNDERLYING COMMUNICATION SERVICE ......oovoooeeeeeeeeeeeeeeeeeerereee, 3-2
3.3 SM DOCUMENT EXCHANGE PROTOCOL ....oovoeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeren, 3-4
3.4 SM OPERATION PROCEDURE PATTERNS ..o 3-36
4 SERVICE PACKAGE OPERATIONS ..ot eeeeete e e eteaaa e 4-1
A1 GENERAL ..o e e e oo e e e e s e s e s e e e e s e e s e e e e e e s eneens 4-1
4.2 LIFECYCLE AND OWNERSHIP OF A SERVICE PACKAGE........ccccovvevnn.... 4-1
43 CREATE_SERVICE_PACKAGE (CSP) OPERATION ......oovveooveeeereeereeeeereeee 4-8
4.4 REPLACE_SERVICE_PACKAGE (RSP) OPERATION........cccccveviieeiieereenne 4-57
4.5 DELETE_SERVICE_PACKAGE (DSP) OPERATION ......c.cocovoiueieeeeeeeeeeeenn. 4-65
4.6 SELECT_ALTERNATE_SCENARIO (SAS) OPERATION........cccovvevueernnnn.. 4-72
4.7 APPLY_NEW_TRAJECTORY (ANT) OPERATION ......oovveoreeeereereereseseeeere 4-79
4.8 SERVICE_PACKAGE_CANCELLED (SPC) OPERATION..........ccccveeeveeereenee. 4-88
49 SERVICE_PACKAGE_MODIFIED (SPM) OPERATION ......cocccovivveuvieeeinnn. 4-94
4.10 QUERY_SERVICE_PACKAGE (QSP) OPERATION ......coeieureeeeeeeeeeeeeeen. 4-102
4.11 CONFIRM_TENTATIVE_SERVICE_PACKAGE (CTSP) OPERATION.....4-109
4.12 APPLY_NEW_SPACE_LINK_EVENTS_PROFILE (ANSLEP)
OPERATION ... oo e e e e e s e e s e e e s e s es e e s e enesens 4-122
Documents
CCSDS 910.11-B-1 Page vi Augnsitiggnt Sharing Hub
© 1S0O 2013 — All r|ghts reserved 11

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Section Page
5 CONFIGURATION PROFILE OPERATIONS ...t eeeeee s 5-1
5.1 GENERAL ..o s s s es s 5-1
5.2 LIFECYCLE AND OWNERSHIP OF A CONFIGURATION PROFILE............ 5-1
5.3 ADD_SPACE_COMMUNICATION_SERVICE_PROFILE (ASCSP)
OPERATION ... s s s e s s s ses e see s s s sees s seeses 5-4
5.4 DELETE_SPACE_COMMUNICATION_SERVICE_PROFILE (DSCSP)
OPERATION ... e s s s s s s s s s s sees s 5-36
5.5 QUERY_SPACE_COMMUNICATION_SERVICE_PROFILE (QSCSP)
OPERATION ... e s es s s s s s s s ees s res 5-44
56 ADD_SPACE_LINK_EVENTS_ PROFILE (ASLEP) OPERATION .............. 5-50
5.7 DELETE_SPACE_LINK_EVENTS_PROFILE (DSLEP) OPERATION. .......... 5-74
5.8 QUERY_SPACE_LINK_EVENTS_PROFILE (QSLEP) OPERATION......... 5-80
5.9 ADD_SLS TRANSFER SERVICE_PROFILE (ASTSP) OPERATION ......... 5-87
5.10 ADD_RETRIEVAL_TRANSFER_SERVICE_PROFILE (ARTSP)
OPERATION ... e s s s e s s s s ees s sses 5-101
5.11 DELETE_TRANSFER_SERVICE_PROFILE (DTSP) OPERATION.............. 5-112
5.12 QUERY_TRANSFER_SERVICE_PROFILE (QTSP) OPERATION ............... 5-119
6 TRAJECTORY PREDICTION OPERATIONS ... 6-1
6.1 GENERAL ... e s e s s s s see s s sees s e s 6-1
6.2 LIFECYCLE AND OWNERSHIP OF A TRAJECTORY PREDICTION............ 6-1
6.3 ADD_TRAJECTORY_PREDICTION (ATP) OPERATION......ooooveereeeerrerenn. 6-3
6.4 DELETE_TRAJECTORY_PREDICTION (DTP) OPERATION..........cccuvvnneen. 6-16
6.5 QUERY_TRAJECTORY_PREDICTION (QTP) OPERATION........ccvvverrenee. 6-22
6.6 EXTEND_TRAJECTORY_ PREDICTION (ETP) OPERATION.......oooovevreen.. 6-28
7 SERVICE AGREEMENT OPERATIONS ... 7-1
T1 GENERAL ..o s e s s s s s 7-1
7.2 OWNERSHIP OF SERVICE AGREEMENTS......ovoveoveeoeeeeeeeeeeeeeees s eeeses e, 7-1
7.3 QUERY_SERVICE_AGREEMENT (QSA) OPERATION........cceeviieeerieecieeeiienee 7-1
ANNEX A DATA TYPE DEFINITIONS (NORMATIVE) ....ccoooiiiiieieeeeeeee, A-1
ANNEX B INCREMENTAL ADOPTION (NORMATIVE) .o B-1
ANNEX C ACRONYMS AND ABBREVIATIONS (INFORMATIVE).................... C-1
ANNEX D SCCS SERVICE MANAGEMENT PARAMETERS TABLE
(INFORMATIVE) ...ttt D-1
Documents
CCSDS 910.11-B-1 Page vii ROgH8r90pgharing Hub

12 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Section Page
ANNEX E OVERVIEW OF UNIFIED MODELING LANGUAGE (UML)
DIAGRAMMING CONVENTIONS (INFORMATIVE) .....ccecveveienenes E-1
ANNEX F TIME PARAMETERS OF SCCS SERVICE MANAGEMENT
INFORMATION ENTITIES (INFORMATIVE).....ccoooiiiiiieeeeeeeeee, F-1
ANNEX G INFORMATIVE REFERENCES (INFORMATIVE) ....cccceveiiiveienene G-1
Figure
1-1 Cross Support Reference Model Space Mission Data Exchange .............cccoeeeveeennenn. 1-2
2-1 SCCS Service Management ENVIrONmMent.............ccocveeeeieerciieninieeeiie e esieeesvee e 2-2
2-2  SCCS-SM Recommended Standard OVervieW...........coceerieeriienieeniienieeiee e 2-6
3-1 Relationship among SCCS-SM Operation Procedures, Document
Exchange Protocol, and Underlying Communication Service ...........cceeeveervrerveeneennen. 3-2
3-2  Exchange of SM Documents via Message Set and Exception Response Ports............ 3-4
3-3  SM Document Exchange Protocol Sequence Diagram ...........cocceveeveeiicnicneniicneenens 3-7
3-4 SM Send Message Sequence DIagram ............cocceevuieeiienieeiienieeieeie e 3-7
3-5 SM Document Exchange Protocol Activity Diagram ............ccccceeevvevieniieniencieeieenen. 3-8
3-6 Receive and Validate SM Message Set Activity Group Diagram...........c.ccceevvveennnnn. 3-9
3-7 Receive and Validate SM Exception Response Activity Group Diagram ................. 3-10
3-8 SmMessageSet Class Diagram...........ccoceecieriieiiienieeiiieeieeieeeie et see e see e 3-14
3-9 <<lInvocation>> Message Stereotype Class Diagram...........cccceeevvereeiruenieinnennes 3-17
3-10 <<Return>> Message Stereotype Class Diagram...........cccceccveevvveercrieenireeenreeennen. 3-19
3-11 <<SuccessTulReturn>> Message Stereotype Class Diagram........................... 3-19
3-12 <<FailedReturn>> Message Stercotype Class Diagram ............ccccceevverrerurennnne. 3-21
3-13 << FailedReturnWithDenial >> Message Stereotype Class Diagram.........c...c.......... 3-23
3-14 <<AcknowledgedReturn>> Message Stereotype Class Diagram...................... 3-26
3-15 <<Notification>> Message Stereotype Class Diagram............ccccceevruerueinnennes 3-27
3-16 <<Confirmation>> Message Stercotype Class Diagram ..............ccoceveeveerrnnnne. 3-29
3-17 SmExceptionResponse Class Diagram ...........cccocceeeueeiieierieerieeienreeie e 3-30
3-18 Sequence Diagram for Two-Phase Operation Pattern...........ccccoeeevevieneenienienennene. 3-38
3-19 State Diagram for Two-Phase Operation Pattern—Invoker View ..........c.cccceevrenen. 3-39
3-20 State Diagram for Two-Phase Operation Pattern—Performer View ......................... 3-39
3-21 Two-Phase Operation Procedure Pattern Activity Diagram.........ccccceceeveeviinieniennene 3-41
3-22 Sequence Diagram for Three-Phase Operation Pattern.........c..coceevevieniencnienennene. 3-47
3-23 State Diagram for Three-Phase Operation Pattern—Invoker View ........c.ccccceoueneee. 3-48
3-24 State Diagram for Three-Phase Operation Pattern—Performer View ....................... 3-48
3-25 Three-Phase Operation Procedure Pattern Activity Diagram...........ccceeeevierienennnene 3-50
3-26 Sequence Diagram for Notify Operation Procedure Pattern ............ccceeeevierienennene. 3-56
3-27 State Diagram for Notify Operation Pattern—Notifier View........ccccoeevveviveencieennnnen. 3-57
3-28 State Diagram for Notify Operation Pattern—Recipient VieW.........ccccceevevveeeveeenneen. 3-57
3-29 Notify Operation Procedure Pattern Activity Diagram .........c.ccoceeveviininnicnicnennene. 3-59
Documents
CCSDS 910.11-B-1 Page viii AugaStapgnt Sharing Hub
©1S0 2013 - All r|ghts reserved 13

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Figure Page
4-1 Service Package created via CSP Operation ............ccceeveveeeciieniiieeniieeeiie e esvee e 4-2
4-2  Service Package created via CTSP operation...........c.ccceevevieviieniienienieeieeeie e 4-2
4-3  State Diagram for Established Service Package...........cccoooieviiiniiiiniiniieienieeee, 4-3
4-4  State Diagram for Planned Service Package ..........cccoovvevviieiiiniieniiiiecieee e, 4-4
4-5 <<SServicePackageRequest>> Stereotype Structure Class Diagram.......... 4-17
4-6 CSP-1 Message Structure Class Diagram..........ccceceeevveerieeciienieeieenieeie e eveeaens 4-26
4-7 CSP-AR Message Structure Class Diagram...........ccccoeveerieeiiienieniiienieeieeee e 4-27
4-8 <<ServicePackageResult>> Stereotype Structure Presented in

a Class Diagram, Part 1 0 2 .....cccooooiiiiiiiieeeeeeeee e e 4-29
4-9 <<ServicePackageResult>> Stereotype Structure Presented in

a Class Diagram, Part 2 of 2 (Space Link Events) ........cccccecveeveiiinciienieeeee e, 4-30
4-10 CSP-SR Message Structure Class Diagram.........c.cceceevverienieriineeneniieneenenieneenns 4-47
4-11 CSP-FR Message Structure Class Diagram..........ccccueeveuieeeciieeniiieeniieeeieeeeiee e 4-49
4-12 RSP-1 Message Structure Presented in a Class Diagram.............cccoeeveevienneenveennnns 4-60
4-13 RSP-AR Message Structure Class Diagram..........ccccoecueerieeiiienieeiieenieeieeieeeieeieens 4-61
4-14 RSP-SR Message Structure Presented in a Class Diagram .........ccccceceeveevcniencenen. 4-62
4-15 RSP-FR Message Structure Class Diagram..........ccccveeeeieeeciieesiieeniieeeiie e 4-63
4-16 DSP-1 Message Structure Class Diagram..........c.ccceeevveerieeiiienieeiieenie e eieeeveeaens 4-68
4-17 DSP-SR Message Structure Class Diagram...........ccccoeeveevieeiiienieniiienieeieeiee e 4-69
4-18 DSP-FR Message Structure Class Diagram.........c..coceeveereeiienienieneniieneenienieneenens 4-70
4-19 SAS-1 Message Structure Presented in a Class Diagram............cccccveevvveieieeenneennne. 4-75
4-20 SAS-SR Message Structure Presented in a Class Diagram...........cccoecveecviennienveennns 4-76
4-21 SAS-FR Message Structure Presented as a Class Diagram..........cccceceveevenieneennen. 4-77
4-22 ANT-1 Message Structure Class Diagram ..........ccoceevuerienienienieneenenieneeeseeneenes 4-82
4-23 ANT-AR Message Structure Class Diagram..........ccccueeeeuieeeiieeniiieeniieeeiieeeiee e 4-84
4-24 ANT-SR Message Structure Presented in a Class Diagram...........cccoecveeeviennienveennnn. 4-85
4-25 ANT-FR Message Structure Class Diagram...........ccccoeveerireciienieeieenieeieeieeeieeieen 4-86
4-26 SPC-N Message Structure Class Diagram ..........ccoceevuerieneeniinieneenenieneeeneeseenens 4-91
4-27 SPC-C Message Structure Class Diagram...........cccccveeveieeeiieeniieeniieesiie e 4-93
4-28 SPM-N Message Structure Presented in a Class Diagram............ccccoeeeveeevienieenveennnns 4-98
4-29 SPM-C Message Structure Class Diagram............cccccvevieeiiiinieeiienieeiiesie e 4-101
4-30 QSP-1 Message Structure Class Diagram ..........ccccoeeeveriiineininiicnienenecnceieeeee 4-104
4-31 QSP-SR Message Structure Presented in a Class Diagram...........ccceeevvveeeieeennnennns 4-105
4-32 QSP-FR Message Structure Class Diagram...........cccceeevvieviieriiiniienieeiieeie e, 4-107
4-33 CTSP-1 Message Structure Class Diagram............cccoeeveeviienieeniienieeiiesieeiee e, 4-112
4-34 CTSP-AR Message Structure Class Diagram ..........cecceeveeveineniicnienenieneeieeeee 4-117
4-35 CTSP-SR Message Structure Class Diagram...........ccccceevevveerciieeriieeniieesiee e 4-118
4-36 CTSP-FR Message Structure Class Diagram ............cccceevueevieeniienieenieenieeiee e 4-119
4-37 ANSLEP-1 Message Structure Class Diagram............ccoeeeevieeiienieeniienieenieeneene 4-125

Documents

CCSDS 910.11-B-1 Page ix R0gHsr90pgharing Hub

14 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Figure Page
4-38 ANSLEP-AR Message Structure Class Diagram ..........cccceecuveeeciieeeiieeniiieeniee e 4-127
4-39 ANSLEP-SR Message Structure Presented in a Class Diagram.............cccccvvennenne. 4-128
4-40 ANSLEP-FR Message Structure Class Diagram...........cccceevveeviieniieniienieenieeniene, 4-129
5-1 State Diagram for Generic Configuration Profile..........ccccoceniiiiniinininiininiinees 5-2
5-2 <<SpaceCommunicationServiceProfile>> Stercotype

Structure Class DIaZIram ........coceevueriiiiiiiieiinecie ettt 5-7
5-3 ASCSP-1 Message Structure Class Diagram ...........ccccceeeieeiieniienieenienieeieeseeeieans 5-28
5-4 ASCSP-AR Message Structure Class Diagram..........cccccoeevierienennieneeneenieneeneneenn 5-29
5-5 ASCSP-SR Message Structure Class Diagram...........ccceeeveeeeiiieeiiieenirieesiee e 5-30
5-6 ASCSP-FR Message Structure Class Diagram..........ccceeevvevvieniieniieneenieeieeeieeienns 5-31
5-7 DSCSP-1 Message Structure Class Diagram ...........ccccceeeieeiieniienieenienieeiieseeeieans 5-39
5-8 DSCSP-SR Message Structure Class Diagram..........ccccoeevierienennienieneenieneeneneenn 5-40
5-9 DSCSP-FR Message Structure Class Diagram...........ccceeeevveeeiiieeiiieeniieeniee e 5-41
5-10 QSCSP-1 Message Structure Class Diagram ............ccceeeeeevieniienieenienieenieesveeneans 5-47
5-11 QSCSP-SR Message Structure Class Diagram..........cccceeeeeeiieriienieenienieeieesieeieans 5-48
5-12 QSCSP-FR Message Structure Class Diagram..........cccccoeevvirienennieneeneenieneenennenn 5-49
5-13 <<SmSpaceLinkEventsProfile>> Stereotype Structure Class Diagram....... 5-54
5-14 ASLEP-1 Message Structure Class Diagram ............cccceeeeeevieniienieeneenieenieeeveenens 5-66
5-15 ASLEP-AR Message Structure Class Diagram ..........cccocceeeiieviienieenieniieiieeieeeens 5-68
5-16 ASLEP-SR Message Structure Class Diagram..........cccccoeeviereenennienieneenieneeneneenn 5-69
5-17 ASLEP-FR Message Structure Class Diagram...........cccceeevveeeiiienciieencieeeiie e 5-70
5-18 DSLEP-1 Message Structure Class Diagram ............cccceeeeeevieniienieenieenieenieeeveeneens 5-76
5-19 DSLEP-SR Message Structure Class Diagram...........cccccceeviieviienieenieniieieeeieeeans 5-77
5-20 DSLEP-FR Message Structure Class Diagram..........cccccoceevverienernieneeneenieneeneneenn 5-78
5-21 QSLEP-1 Message Structure Class Diagram ...........ccccceeeeieeeeiiieniiieescieeeiee e 5-83
5-22 QSLEP-SR Message Structure Class Diagram...........cccceeveevieviienieeneenieeieeeieeieens 5-84
5-23 QSLEP-FR Message Structure Class Diagram..........ccccceeeveeiieniienieenienieeiieseeeieans 5-85
5-24 <<SIsTsProfile>> Data Set Stercotype Structure Class Diagram..................... 5-90
5-25 ASTSP-1 Message Structure Class Diagram ...........ccccceeeeeeiieniienieenienieeiieeieeieans 5-96
5-26 ASTSP-AR Message Structure Class Diagram..........cccccoeevierieninnieneeneenieneeneneenn 5-97
5-27 ASTSP-SR Message Structure Class Diagram...........ccceeeveeeciiieninieenciieeeiee e 5-98
5-28 ASTSP-FR Message Structure Class Diagram..........cccoeevveviieniieiieeneenieenieesveeieens 5-99
5-29 <<RetrievalTsProfile>> Data Set Stereotype Structure Class Diagram .... 5-104
5-30 ARTSP-1 Message Structure Class Diagram .........ccccocevveveiiienieninnenecneeieneene 5-107
5-31 ARTSP-AR Message Structure Class Diagram...........ccceeeveeveiieniieeniieeniee e, 5-108
5-32 ARTSP-SR Message Structure Class Diagram...........ccceeeueeviercieeniienreeneeeieeieeene. 5-109
5-33 ARTSP-FR Message Structure Class Diagram..........cccceecueevieniieniienieenieeeieeieeeee. 5-110
5-34 DTSP-1 Message Structure Class Diagram..........ccoceeveerieneevenienenncneeneeieneee 5-115
5-35 DTSP-SR Message Structure Class Diagram ..........ccccceeeevieecieeniieeniiieeeiee e 5-116

Documents

CCSDS 910.11-B-1 Page x Augn§iggnt Sharing Hub

©1S0 2013 - All r|ghts reserved 15
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Figure Page
5-36 DTSP-FR Message Structure Class Diagram ...........ccccceeeviieeiieeniieencieeeiee e 5-117
5-37 QTSP-1 Message Structure Class Diagram............ccoeeeeeiieniieeiiienienieeieeeie e 5-122
5-38 QTSP-SR Message Structure Class Diagram ............cccceecveevieeiieniienieenieenieeieeeee. 5-123
5-39 QTSP-FR Message Structure Class Diagram .........c..coceveeveiiieniencnnenecneeieneene 5-124
6-1 State Diagram for Trajectory Prediction...........ceeeeiiieiiieeiiiecieeceeeeee e 6-2
6-2 ATP-1 Message Structure Class DIagram..........cccoeceeveevienieneinienieneeienecsienieeeens 6-6
6-3 ATP-SR Message Structure Class Diagram...........c.cceccveeeeiieeiiieniieesiie e eevee e 6-11
6-4 ATP-FR Message Structure Class Diagram............ccceecveeviieeiienieniienienieeieeeve e 6-13
6-5 DTP-1 Message Structure Class Diagram..........ccceeeeeieeiiienieenienieerieeie e 6-18
6-6 DTP-SR Message Structure Class Diagram..........cccccoceeveeviinieninnienieneeieneeneeeenn 6-19
6-7 DTP-FR Message Structure Class Diagram...........c.cccccveeeeiieeciiieniieenieeeiee e 6-20
6-8 QTP-1 Message Structure Class Diagram..........ccceeveevieiieniienieeieeieesie e eve e 6-24
6-9 QTP-SR Message Structure Class Diagram............cccoecueeiieniieniienieenienieeieecie e 6-25
6-10 QTP-FR Message Structure Class Diagram..........cccccoceeveeviinienenrienieneeieneeneeeene 6-27
6-11 ETP-1 Message Structure Presented in a Class Diagram...........c.ccceevevveenciieenneeennnen. 6-31
6-12 ETP-SR Message Structure Presented in a Class Diagram...........cccoccvevviennienveennnn. 6-33
6-13 ETP-FR Message Structure Class Diagram............cccoccveeviieniienienieeniienieeiee e 6-34
7-1 QSA-1 Message Structure Class DIagram..........cccoeceeveevienieneinienienieeienecreseeseens 7-3
7-2  QSA-SR Message Structure Class Diagram, Part 1 of 2........ccccooveiiiiiiiiniiieciiece, 7-4
7-3  QSA-SR Message Structure Class Diagram, Part 2 of 2 (Operations

Constraints SPECIfICAtION).........cecuiirieeiiiirieeiiesite ettt ettt ettt et e e e saeebeesaeeseens 7-5
7-4 QSA-FR Message Structure Class Diagram............cceecveeviieriieniienieenienieeieeeve e 7-34
E-1 Class Diagram EXample...........cccveoiiiiiiiiiiiiieeiieiece ettt E-2
E-2  Activity DIa@ram 1 ....cccooiiiiiiiiiiiiieiecie ettt ettt st e enne E-3
E-3  ACtiVIty DIQZIram 2 ....oeieciiiieiieeeiee ettt ettt e e e et e e e e enreeenreas E-4
E-4  Activity DIa@ram 3 .......ooiiiiiiiiieie ettt e E-4
E-5 Sequence Diagram EXample.........cccoooiiiiiiiiiiiiieiiiiiieeee et E-6
E-6 State Machine Diagram EXample 1 ........cccooovevviieiiiiiiiiieiiiceceeeeee e E-7
E-7 State Machine diagram EXample 2 .........c.ccooviieiiiieiiiecieeeeeeee e E-8
F-1 Example Top-Level Timing Relationships in a Service Package Result................... F-13
F-2 Example Timing Relationships in a SpaceCommunication-

ServiceResult Component of a Service Package Result..........ccceoveininieinnnne. F-14
Table
3-1 Requirements for the Underlying Communication Service...........cceveevuerienierueneennens 3-3
3-2  Sender Requirements for the SM Document Exchange Protocol............ccccceceeiennnee. 3-11
3-3 Receiver Requirements for the SM Document Exchange Protocol............................ 3-12
3-4 SMMESSAagESET Data Set......cccooiiiiiiiiiieiie et 3-14

Documents

CCSDS 910.11-B-1 Page xi R0gHsr90pgharing Hub

16 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
3-5 Data Set Composition and Relationship Requirements for

SMMESSAJESET DOCUMENLS ......eeeeiieeiiieeiiieeiieeeiee ettt e e sreeesree e reeesareeeeseeenens 3-15
3-6 <<lInvocation>> Message Stereotype Data Set........ccccvevevieiiieiiiieciicieieene, 3-18
3-7 Data Set Composition and Relationship Requirements for All

INVOCATEON MESSAZES.....ocuvivieeiieeieieeie ettt ettt et et te s e e aeeeveeaseeraeeveeasesaeenneas 3-18
3-8 <<SuccessfTulReturn>> Message Stereotype Data Set........cccocevevvieieeiennrennnne. 3-20
3-9 Data Set Composition and Relationship Requirements for All

SUCCESSTUIRETUIN MESSAZES ....ovvivieiiieiiiciieieeie ettt ereereeaesaeesneas 3-20
3-10 <<FailedReturn>> Message Stercotype Data Set...........cceevvevieecienieviieienirennne, 3-21
3-11 <<Error>> Stereotype Data Set........cccccovieviiriiriiiiniinieeiieeeeeeseee e 3-22
3-12 Data Set Composition and Relationship Requirements for All

FAT LERETUIN MESSAZES ....cvveuveieiiiieiietieiieitetetestestesteeteeseeseessessesessessesseeseeseeseas 3-23
3-13 <<DENTAL>> Data Set....c..ceoimiiuiriiiiiiiiiricietettet ettt 3-24
3-14 Data Set Composition and Relationship Requirements for All

FailedReturnWithDenial Messages........cocoevieeiieiiceeeciieieeieeeeeee e 3-25
3-15 <<AcknowledgedReturn>> Message Stereotype Data Set........c.ccceevvveveenrennne. 3-26
3-16 Data Set Composition and Relationship Requirements for All

AcknowledgedRetUrN MeSSages.......c.cccvevuieieiieiieeieeieeeieeie et et 3-27

-17 <<Notification>> Message Stereotype Data Set..........ccccevvverievrneeneereennenne. 3-28
-18 Data Set Composition and Relationship Requirements for All

NOTETHCATTON MESSAZES ....evevieiieiieeiieiieie ettt te et e st et esesseebeesessaenseense e 3-28
3-19 <<Confirmation>> Message Stereotype Data Set..........ccecerereeirereiieneninennns 3-29
3-20 Data Set Composition and Relationship Requirements for All

CONTEIMATTON MESSAZES ....vevvenvirieiieeieiieiieieietesie ettt te e s sessessesbesseeseeseeseenas 3-30
3-21 SMEXCEePTIONRESPONSE Data Set......ccceevvieviieiieiieiiecieeie e 3-32
3-22 UnrecognizedMessageSetResponse Data Set.........ccceevecveeeeeieeieeienieennene 3-32
3-23 InvalidInvocationRespoNnse Data Set..........ccoeeevveeeeecieeeieecieeeieeereeereeeneann 3-32
3-24 InvalidNotificationResponse Data Set........ccccecveieievierienieneieeeeeeeeenen, 3-33
3-25 UnrecognizedMessageSetResponse diagnostic

Parameter Definition.........coouiiiiiiiiiiiiiie e 3-33
3-26 InvalidlnvocationResponse diagnostic Parameter Definition............. 3-34
3-27 InvalidNotificationResponse diagnostic Parameter Definition........ 3-34
3-28 Data Set Composition and Relationship Requirements for All

SMEXCEPTTONRESPONSES ...ttt s e 3-35
3-29 State Table for Two-Phase Operation—Invoker VIEW ...........ccccevueevieniienieenieeieans 3-40
3-30 State Table for Two-Phase Operation—Performer View..........ccccccveevieriieniienieennnns 3-40
3-31 Invoker Requirements for the Two-Phase Operation Procedures .............ccceeeuveennneen. 3-42
3-32 Performer Requirements for the Two-Phase Operation Procedures............c..cc.c....... 3-44
3-33 State Table for Three-Phase Operation—Invoker View ..........ccccoceevieniieniienieennnns 3-49
3-34 State Table for Three-Phase Operation—Performer View..........cccccoevveriieriienieennen. 3-49

Documents

CCSDS 910.11-B-1 Page xii Augn§itiggnt Sharing Hub
©1S0 2013 - All r|ghts reserved 17

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
3-35 Invoker Requirements for the Three-Phase Operation Procedures ...........ccccceuveeeneee. 3-51
3-36 Performer Requirements for the Three-Phase Operation Procedures............c.c....... 3-53
3-37 State Table for Notify Operation—Notifier VIEW........ccccceeviieriieniienieniieiieeie e 3-57
3-38 State Table for Notify Operation Pattern—Recipient VIeW..........cccoeeverieenieenieeneens 3-58
3-39 Notifier Requirements for the Notify Operation Procedures............cccccveevvvverveennneen. 3-60
3-40 Recipient Requirements for the Notify Operation Procedures.........c..ccoceevuereenuennene 3-61
4-1 Service Package Lifecycle State Table, Part 1 .........ccoooveiiiiiiiniiiiieieeeeeee 4-5
4-2 UM Requirements for the CSP Operation.............ccccueevveeeiieniienieenieeieeieeeve e 4-9
4-3  CM Requirements for the CSP Operation .............ccccueeveeriieniienieeniienieeiee e 4-9
4-4 SpacelLinkSessionServicePackageRequest Data Set..........cccceveeenenens 4-18
4-5 ServiceScenario Data Set (<<ServicePackageRequest>>)................. 4-18
4-6 TrajectoryReference Data Set (<<ServicePackageRequest>>)......... 4-18
4-7 SpaceCommunicationServiceRequest Data Set
(<<ServicePackageReqUEST>>). ... 4-19
4-8 AntennaConstraints Data Set (<<ServicePackageRequest>>)........... 4-20
4-9 Antenna Data Set (<<ServicePackageRequest>>).........ccccoccevieviieiecneennen. 4-21
4-10 SIsTsProfileRespecification Data Set
(<<ServicePackageReqUEST>>). ... 4-21

4-11 RespecifTiedParameter Data Set (<<ServicePackageRequest>>)......4-21
4-12 SpaceLinkEventsProfileReference Data Set

(<<ServicePackageRequUEeST>>).......cccooiiiiiiiiiiciececeeeeee e 4-22
4-13 RetrievalServicePackageRequest Data Set
(<<ServicePackageReqUEST>>). ... 4-22
4-14 Data Set Composition and Relationship Requirements for All
ServicePackageREeQUESTS ........ccooviiieiiceeeceeee et 4-22
4-15 ServicePackageldentification Data Set (CSP=1)......cccceovvviivieiecneennnn. 4-27
4-16 Data Set Composition and Relationship Requirements for CSP-1 .......................... 4-27
4-17 ServicePackageReference Data Set (CSP—AR) ........cccecveievievieneneeeeieeenns 4-28
4-18 Data Set Composition and Relationship Requirement for CSP-AR ...........c.cccue..... 4-28
4-19 SpaceLinkSessionServicePackageResult Data Set
(<<ServicePackageResSuUIT>>) ..., 4-31
4-20 ServiceScenarioResult Data Set (<<ServicePackageResult>>)......4-32
4-21 TrajectoryResult Data Set (<<ServicePackageResult>>)................ 4-33
4-22 SpaceCommunicationServiceResult Data Set
(<<ServicePackageResSuUIT>>) ..., 4-33
4-23 SIsTsInstanceResult Data Set (<<ServicePackageResult>>)........... 4-34
4-24 BilateralSlsTsInstanceResult Data Set
(<<ServicePackageReSUIT>>) ... 4-35
4-25 CarrierResult Data Set (<<ServicePackageResult>>)........................ 4-35
Documents
CCSDS 910.11-B-1 Page xiii R0gH590gharing Hub

18 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
4-26 TsMapResult Data Set (<<ServicePackageResult>>)............ccccccceeen. 4-35
4-27 FspaceLinkEventsResult, RspaceLinkEventsResult Data Set
(<<ServicePackageResuUBT>>) ..., 4-36
4-28 BilateralSpaceLinkEventsResult Data Set
(<<ServicePackageResult>>) ..o 4-36
4-29 FSpaceLinkAvailableScheduledState Data Set
(<<ServicePackageReSUIT>>) . ..., 4-37
4-30 RSpacelLinkAvailableScheduledState Data Set
(<<ServicePackageResuUlt>>) ..o 4-38
4-31 FSpaceLinkChangeScheduledEvent Data Set
(<<ServicePackageReSUIT>>) . ..., 4-39
4-32 RSpacelL inkChangeScheduledEvent Data Set
(<<ServicePackageResuUlt>>) ..o 4-39
4-33 RSpaceLinkDataTransportScheduledState Data Set
(<<ServicePackageReSUIT>>) . ..., 4-40
4-34 FSpacelLinkDataTransportScheduledState Data Set
(<<ServicePackageReSUIT>>) ... 4-40
4-35 FSpaceLinkDataTransportChangeScheduledEvent Data Set
(<<ServicePackageReSUIT>>) . ..., 4-41
4-36 RSpacelLinkDataTransportChangeScheduledEvent Data Set
(<<ServicePackageReSUIT>>) ... 4-41
4-37 RetrievalTsInstanceResult Data Set
(<<ServicePackageResuUIT>>) ..., 4-42
4-38 BilateralRetrievalTsInstanceResult Data Set
(<<ServicePackageResuUlt>>) ..o 4-42
4-39 Data Set Composition and Relationship Requirements for All
ServicePackageReSUITS...........cooooiiiieeeeee e 4-43
4-40 Data Set Composition and Relationship Requirements for CSP-SR......................... 4-48
4-41 CspError Data Set diagnostic Parameter Definition...........ccccccevienieeieneennn. 4-49
4-42 CspDenial Data Set reason Parameter Definition .............ccecvevveviereeineneeeennns 4-56
4-43 Data Set Composition and Relationship Requirements for CSP-FR.......................... 4-57
4-44 UM Requirements for the RSP Operation...........c.cccceeevvieriieiiienieeieenieeie e 4-58
4-45 CM Requirements for the RSP Operation .............ccceeevueeiieeiiienieniienieeieeiee e 4-59
4-46 Data Set Composition and Relationship Requirements for RSP-1 ........................... 4-60
4-47 Data Set Composition and Relationship Requirements for RSP-AR.......................... 4-61
4-48 Data Set Composition and Relationship Requirements for RSP-SR.......................... 4-62
4-49 Additional RSpError Data Set diagnostic Parameter Definition..................... 4-64
4-50 Data Set Composition and Relationship Requirements for RSP-FR.......................... 4-65
4-51 UM Requirements for the DSP Operation ............cccccveeeeiieeeiieenciieeeiee e eeiee e 4-66
Documents
CCSDS 910.11-B-1 Page xiv Augnsitiggnt Sharing Hub

© 1S0 2013 — All r|ghts reserved 19
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
4-52 CM Requirements for the DSP Operation ............ccccveeeeieeeiieeicieeciieeeee e 4-67
4-53 Data Set Composition and Relationship Requirements for DSP-1 ............................ 4-69
4-54 Data Set Composition and Relationship Requirements for DSP-SR......................... 4-70
4-55 DsSpError Data Set diagnostic Parameter Definition..........cccccoevevveeieieeeeennnens 4-71
4-56 Data Set Composition and Relationship Requirements for DSP-FR.......................... 4-72
4-57 UM Requirements for the SAS Operation...........cceceeevueerieeciienieeieenieeieeieeeveeinns 4-73
4-58 CM Requirements for the SAS Operation ...........cccecceeeveeerieeiiienieeiieenie e eiee e 4-73
4-59 ServiceScenarioReference Data Set (SAS=1) ..cccocevievievieviniiieieeeeeas 4-75
4-60 Data Set Composition and Relationship Requirements for SAS-1 .............ccccee.. 4-75
4-61 ServiceScenarioReference Data Set (SAS-SR) .....c.ccccoevveviecieiienieeieeeenea, 4-76
4-62 Data Set Composition and Relationship Requirements for SAS-SR......................... 4-77
4-63 SasError Data Set diagnostic Parameter Definition..........cccccoeveveeieeeeeennnens 4-78
4-64 SasDenial Data Set reason Parameter Definition .............cccoevevveverineneneeeennns 4-79
4-65 Data Set Composition and Relationship Requirements for SAS-FR......................... 4-79
4-66 UM Requirements for the ANT Operation...........ccceeeeeveeerieeiiienieeieenieeieeieeeve e 4-80
4-67 CM Requirements for the ANT Operation ...........ccoceevueeeereenenieneeneniieneee e 4-81
4-68 TrajectoryPredictionInformation Data Set.........ccccccoeveeviivieiiieiecneenna. 4-83
4-69 Data Set Composition and Relationship Requirements for ANT-1 ...........cccocceene. 4-83
4-70 Data Set Composition and Relationship Requirements for ANT-AR............cccceenee. 4-84
4-71 Data Set Composition and Relationship Requirements for ANT-SR............c...c.cc..... 4-85
4-72 AntError Data Set diagnostic Parameter Definition............cccceeveevvieieeneennn. 4-87
4-73 AntDenial Data Set reason Parameter Definition...........coceeveeniiiiiiniinicinenicneens 4-88
4-74 Data Set Composition and Relationship Requirements for ANT-FR..........c.............. 4-88
4-75 UM Requirements for the SPC Operation...........c.ccceeevveeriieciienieeieenieeieeieeeveeeens 4-89
4-76 CM Requirements for the SPC Operation .............ccceeevueenieeiiienieeieenie e 4-90
4-77 CancellationInformation Data Set (SPC—N)........cccecvevievienievenenieeeeeeenes 4-92
4-78 Data Set Composition and Relationship Requirements for SPC-N............c.c............ 4-93
4-79 Data Set Composition and Relationship Requirements for SPC-C...............ccoo..... 4-94
4-80 UM Requirements for SPM Operation...........cccueecueeriieiiienieeiieniieeie e e eieeeve e 4-95
4-81 CM Requirements for the SPM Operation ............coccevveeienieiieniinienenienecienieneeeen 4-96
4-82 ModificationStatement Data Set ..........ccocveirininieeneeeeeeeeee 4-99
4-83 MOATFIEAITEM Data Set....c.ccueiiiiiiiieiiciiieeeiee e 4-100
4-84 Data Set Composition and Relationship Requirements for SPM-N......................... 4-100
4-85 Data Set Composition and Relationship Requirements for SPM-C .......................... 4-101
4-86 UM Requirements for QSP Operation..........c..cceveeevuieeeiiieniieeeieeeeiieeeieeeevee e ens 4-103
4-87 CM Requirements for QSP Operation ............ccceeeveerieerieenieenieeieeeieeieesveeiee e enne 4-103
4-88 Data Set Composition and Relationship Requirements for QSP-1 .......................... 4-105
4-89 Data Set Composition and Relationship Requirements for QSP-SR........................ 4-106
4-90 QspError Data Set diagnostic Parameter Definition............ccccceeeveeveenrennnnne. 4-108
Documents
CCSDS 910.11-B-1 Page xv R0gH590gharing Hub

20 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
4-91 Data Set Composition and Relationship Requirements for QSP-FR........................ 4-108
4-92 UM Requirements for the CTSP Operation............ccceeeeveeiiieniieniienieeiieeie e 4-110
4-93 CM Requirements for the CTSP Operation.............ccceeveeeiiienieeniienieeiiesie e 4-111
4-94 ProposedServicePackage Data Set..........cccovevieieieieieierieneseseee e, 4-113
4-95 ProposedServiceScenario Data Set..........cccoceeieviiiieciiciecieceeeeereeee e 4-114
4-96 AppliIedTrajeCtory Data Set.........cccceeieiiieiieiecieeieeeee e 4-114
4-97 ProposedSpaceCommunicationService Data Set.......c..cccceeevveeveecneeennnnne. 4-115
4-98 ProposedSISTSINSTAaNCE Data Set .......ccccvevvevveveeeiieeieeieieieeieseee e 4-115
4-99 ProposedCarrier Data Set.........ccccooieviieieiiieiieeeeieeie et 4-115
4-100 ProposedTsSMap Data Set........cccoccveieeiiiiieiiieieeiesieeee et 4-116
4-101 Data Set Composition and Relationship Requirements for CTSP-1I ..................... 4-116
4-102 Data Set Composition and Relationship Requirement for CTSP-AR..................... 4-118
4-103 Data Set Composition and Relationship Requirements for CTSP-SR................... 4-119
4-104 CtspError Data Set diagnostic Parameter Definition............cccocvevennee. 4-120
4-105 CtspDenial Data Set reason Parameter Definition.............cccoeeveeeveeeneennnnne. 4-121
4-106 Data Set Composition and Relationship Requirements for CTSP-FR................... 4-122
4-107 UM Requirements for the ANSLEP Operation...........ccceeevveeiiiiiiiieniiieeciie e 4-123
4-108 CM Requirements for the ANSLEP Operation ...........ccccceeviieiiiencieeniienieeieeeene, 4-124
4-109 SpaceLinkEventsProfilelnformation Data Set.........c.ccocevevveiennnne. 4-126
4-110 Data Set Composition and Relationship Requirements for ANSLEP-1I ................ 4-126
4-111 Data Set Composition and Relationship Requirements for ANSLEP-AR.............. 4-127
4-112 Data Set Composition and Relationship Requirements for ANSLEP-SR.............. 4-128
4-113 AnslepError Data Set diagnostic Parameter Definition...............c........... 4-130
4-114 AnslepDenial Data Set reason Parameter Definition.............ccccceeveeveenenee. 4-131
4-115 Data Set Composition and Relationship Requirements for ANSLEP-FR.............. 4-131
5-1 State Table for Generic Configuration Profile...........cccccooviiiiiiiniiiciiinieiiieieeieeeeee, 5-2
5-2 UM Requirements for the ASCSP Operation ............ccccuveevieereieeeiieeniieecieeeeiee e 5-5
5-3 CM Requirements for the ASCSP Operation ............cccceeeeeeeieerieeiieenieereenieeveesreeeenes 5-6
5-4 SpaceLinkCarrierProfile Data Set........cccooooviiiiiiiiiiiicicceceeeeeee e 5-8
5-5 F401SpaceLinkCarrierProfile Data Set........ccccooevievievievieneniseceeeeeeeienes 5-8
5-6 FrequencySweepLeg Data Set.......cccccieeriieeriieecieeeie et e 5-11
5-7 FAOL1SUDCANTEEr Data Set......ccccoviviiiiiieiiirieeeeee e 5-11
5-8 FAOLSYmMbOISTEream Data Set.........ccveevieeuieeieeiieeeee ettt e 5-12
5-9 FCHTUTSM DAta SEt....cuiiuiivieiieeieeieeee ettt ettt ettt e ve e 5-12
5-10 R401SpaceLinkCarrierProfile Data Set..........ccccoeevieiieciiciecieieciereee, 5-13
5-11 RA0O1ISUDCANTEEr Data Set......ccccoevivieiiiiieieiricee e 5-14
5-12 ReturnCoherenceModel Data Set........c..cccccevereirineniiininceeeneeeseeeeeees 5-15
5-13 ReturnOFFsetModel Data Set.........ccceiviieirinieieceieeeeeee e 5-15
5-14 RAOLSYMDOISTream Data Set.........ccecieuieieeiieieeeeeieete et 5-16
Documents
CCSDS 910.11-B-1 Page xvi Augnsitiggnt Sharing Hub

© 1S0 2013 — All r|ghts reserved 21
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)

SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
5-15 RATPIO0 Data Set........ccueieiiiiiriieiieiieiieiieeet ettt sae s sse s eseeseeneens 5-17
5-16 FECTONTY Data Set....cc.ocviiuieiieiieciieieeeeeteee ettt e e 5-18
5-17 ReedSolomonCodiNg Data Set........cccovvieeuieiieiiiiieie ettt 5-18
5-18 TUrbOCOAING Data Set .....c.ccuevvieeieiiiiieiieiieieietese et 5-19
5-19 RATTSM Data St ....c.eeeeieieieiesieeieeteeeetet ettt sttt aesaessesseeseeseeseeneens 5-19
5-20 RCTTSM Data St ....c.eeueeuieieieiesieetieie ettt sttt ettt sae st s eneeneereenens 5-19
5-21 BilateralCarrierProfile Data Set.........ccoeoviniiiininciiincccncccnees 5-20
5-22 BEIALEralTSM Data Set.......cccooeieiiieieiieieeeieeee et 5-20
5-23 ReturnLinkFrameDataSink Data Set.........c.ccoceoeirereininicieeeecceeees 5-21
5-24 BilateralDataSunk Data Set.......c.ccceiiireininiiininieecieceeeeeecs e 5-22
5-25 Data Set Composition and Relationship Requirements for all

SpaceCommunicationServiceProfiles........iiiiiieiiiiciicieee, 5-23
5-26 SpaceCommunicationServiceProfileldentification Data Set...........ccocevievienienennnne 5-28
5-27 Data Set Composition and Relationship Requirements for ASCSP-1 ...................... 5-29
5-28 SpaceCommunicationServiceProfileReference Data Set ................... 5-30
5-29 Data Set Composition and Relationship Requirements for ASCSP-AR.................... 5-30
5-30 Data Set Composition and Relationship Requirements for ASCSP-SR.................... 5-31
5-31 AscspError Data Set diagnostic Parameter Definition............cccceveeveeneennne. 5-32
5-32 Data Set Composition and Relationship Requirements for the ASCSP-FR.............. 5-35
5-33 UM Requirements for the DSCSP Operation ............cccceveeeiinieninnicnicnieieneeneene 5-37
5-34 CM Requirements for the DSCSP Operation ...........cccccceeeviieeciiieiiieeeie e 5-38
5-35 Data Set Composition and Relationship Requirements for the DSCSP-1 ................ 5-39
5-36 Data Set Composition and Relationship Requirements for the DSCSP-SR.............. 5-40
5-37 DscspError Data Set diagnostic Parameter Definition............ccceceeveeveeneenee. 5-42
5-38 Data Set Composition and Relationship Requirements for the DSCSP-FR.............. 5-43
5-39 UM Requirements for the QSCSP Operation ............cccceeeveeeirerieenieenienieeieesveeeens 5-45
5-40 CM Requirements for the QSCSP Operation ............cccceevieriieniienieenienieeieecee e 5-46
5-41 Data Set Composition and Relationship Requirements for the QSCSP-1 ................ 5-47
5-42 Data Set Composition and Relationship Requirements for the QSCSP-SR.............. 5-48
5-43 QscspError Data Set diagnostic Parameter Definition..........ccccoeeveeveenneenene. 5-50
5-44 Data Set Composition and Relationship Requirements for the QSCSP-FR.............. 5-50
5-45 UM Requirements for the ASLEP Operation .........cc.ccoceveeviiniininicnicneenienieneene 5-52
5-46 CM Requirements for the ASLEP Operation ...........ccccceeeeiieeciieeiieeeieecee e, 5-52
5-47 TimeReferenceSpecifTication Data Set.........cccocoeevieiivieciieiecicieceeeee, 5-55
5-48 RSpacelLinkEvents, FSpaceL inkEvents Data Set

<<SmSpaceLinkEventsProfile>> ... 5-55
5-49 RSpaceLinkAvailableState Data Set

<<SmSpaceLinkEventsProfile>> ..., 5-56

Documents

CCSDS 910.11-B-1 Page xvii R0gH590gharing Hub

22
Full document details: ISO 18439-2013

© 1SO 2013 — All rights reserved


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
5-50 FSpaceLinkAvailableState Data Set

<<SmSpaceLinkEventsProfile>> ... 5-57
5-51 RSpaceLinkChangeEvent Data Set

<<SmSpaceLinkEventsProfile>> ..., 5-58
5-52 FSpacelLinkChangeEvent Data Set

<<SmSpaceLinkEventsProfile>> ..., 5-59
5-53 RSpaceLinkDataTransportState Data Set

<<SmSpaceLinkEventsProfile>> ..., 5-59
5-54 FSpacelLinkDataTransportState Data Set

<<SmSpaceLinkEventsProfile>> ... 5-61
5-55 FSpaceLinkDataTransportChangeEvent Data Set

<<SmSpaceLinkEventsProfile>>) ... 5-61
5-56 RSpacelLinkDataTransportChangeEvent Data Set

<<SmSpaceLinkEventsProfile>> ..., 5-62
5-57 Data Set Composition and Relationship Requirements for all

SmSpaceLinkEventsProfile Data Sets........ccoeveevieiieieciecieeeceee e 5-63
5-58 SpaceLinkEventsProfileldentificationDataSet..........ccccoeveeneennnn. 5-66
5-59 BilateralSpaceLinkEventsProfile Data Set.......ccccocevveveviiecieeenennene, 5-67
5-60 Data Set Composition and Relationship Requirements for ASLEP-1 ....................... 5-67
5-61 SpaceLinkEventsProfileReference Data Set........cc.cccccveievrieiieiecnnennee 5-68
5-62 Data Set Composition and Relationship Requirements for ASLEP-AR...................... 5-69
5-63 Data Set Composition and Relationship Requirements for the ASLEP-SR................ 5-70
5-64 AslepError Data Set diagnostic Parameter Definition............cccoceveeveeneennne. 5-71
5-65 Data Set Composition and Relationship Requirements for ASLEP-FR...................... 5-74
5-66 UM Requirements for the DSLEP Operation ............ccccceevieviiiniienieenieniieieecieeene 5-75
5-67 CM Requirements for the DSLEP Operation .........cc.cceceeveevienienennieneeneeieneenieeeene 5-75
5-68 Data Set Composition and Relationship Requirements for the DSLEP-1I ................. 5-77
5-69 Data Set Composition and Relationship Requirements for the DSLEP-SR................ 5-78
5-70 DslepError Data Set diagnostic Parameter Definition..........c..ccceeevveevneennen. 5-79
5-71 Data Set Composition and Relationship Requirements for DSLEP-FR..................... 5-80
5-72 UM Requirements for the QSLEP Operation ...........ccccevveiievciieeiiieeieeeee e 5-81
5-73 CM Requirements for the QSLEP Operation ............cccceevvieriieiieiiieniesieeeeeie e 5-82
5-74 Data Set Composition and Relationship Requirements for the QSLEP-1 ................. 5-83
5-75 Data Set Composition and Relationship Requirements for the QSLEP-SR................ 5-84
5-76 QslepError Data Set diagnostic Parameter Definition............cccccoveeveeneennne. 5-86
5-77 Data Set Composition and Relationship Requirements for QSLEP-FR...................... 5-86
5-78 UM Requirements for the ASTSP Operation ............cccceeeieeiieniienieeniienieeieesee e 5-88
5-79 CM Requirements for the ASTSP Operation .........ccccceceeveevierienenrieneeneeieneeneeeeenne 5-89
5-80 FcltuTransferServiceProfile Data Set.........ccooeoiiniinineneiiccees 5-91

Documents

CCSDS 910.11-B-1 Page xvii Augnsitiggnt Sharing Hub
© 1S0 2013 — All r|ghts reserved 23

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
5-81 RafTransferServiceProfile Data Set.........cccocveiiiiiniininiiciceees 5-93
5-82 RcfTransferServiceProfile Data Set.......c.ccooooveviiiininiencneecnees 5-94
5-83 BilateralTransferServiceProfile Data Set........cccccocevniniininccncnes 5-95
5-84 Data Set Composition and Relationship Requirements for the

<<SIsTsProfile>> Stereotype Data Set.........cccoevevieiiiieniieiecieeeeeeeeee 5-95
5-85 TransferServiceProfileldentification Data Set.........ccccceeneinnnnne. 5-96
5-86 Data Set Composition and Relationship Requirements for the ASTSP-1I ................. 5-97
5-87 TransferServiceProfileReference Data Set ........c..cccoevveveneinincinenes 5-98
5-88 Data Set Composition and Relationship Requirements for the ASTSP-AR .............. 5-98
5-89 Data Set Composition and Relationship Requirements for the ASTSP-SR................ 5-99
5-90 AstspError Data Set diagnostic Parameter Definition..........c..cccoeeveenneenne.. 5-100
5-91 Data Set Composition and Relationship Requirements for the ASTSP-FR.............. 5-101
5-92 UM Requirements for the ARTSP Operation ...........cccccveeeeiieecieeeiieeeie e 5-102
5-93 CM Requirements for the ARTSP Operation ..........cc.ccceeeveerieeiieneenieenieeeie e 5-103
5-94 OFFIINeRaFTSProfile Data Set ... 5-105
5-95 OFFIINEeRCTTSProfile Data Set ..o 5-105
5-96 RetrievalBilateralTsProfile Data Set........cccccocviiiinineinicnineinens 5-106
5-97 Data Set Composition and Relationship Requirements for the

<<RetrievalTsProfile>> Sterecotype Data Set .........ccceuvevvieievrieiiciereenee, 5-106
5-98 Data Set Composition and Relationship Requirements for the ARTSP-1 ............... 5-107
5-99 Data Set Composition and Relationship Requirements for the ARTSP-AR.............. 5-108
5-100 Data Set Composition and Relationship Requirements for the ARTSP-SR........... 5-109
5-101 ArtspError Data Set diagnostic Parameter Definition...........c..cceveeneeee. 5-111
5-102 Data Set Composition and Relationship Requirements for the ARTSP-FR .......... 5-111
5-103 UM Requirements for the DTSP Operation...........cccceeeveeviieniieniienieeieeieeieeeee. 5-113
5-104 CM Requirements for the DTSP Operation..........ccccecevieneeienienennicnieneeicneee 5-114
5-105 Data Set Composition and Relationship Requirements for the DTSP-1 ............... 5-115
5-106 Data Set Composition and Relationship Requirements for the DTSP-SR............ 5-116
5-107 DtspError Data Set diagnostic Parameter Definition.............cccevevenenee. 5-118
5-108 Data Set Composition and Relationship Requirements for the DTSP-FR............ 5-119
5-109 UM Requirements for the QTSP Operation...........ccccceeeviieeiiieniieeeieeeee e 5-120
5-110 CM Requirements for the QTSP Operation..........cc.cceeecvierieeieenienieeieeeie e 5-121
5-111 Data Set Composition and Relationship Requirements for the QTSP-1I ............... 5-122
5-112 Data Set Composition and Relationship Requirements for the QTSP-SR............. 5-124
5-113 QtspError Data Set diagnostic Parameter Definition..............ccccveevennnne. 5-125
5-114 Data Set Composition and Relationship Requirements for the QTSP-FR............. 5-125
6-1 State Table for Trajectory Prediction ..........cccceecueeriieiiienieeiieiecieeee e 6-2
6-2 UM Requirements for the ATP Operation............cccceeeevierieeiienienieeieeieesee e 6-4
6-3 CM Requirements for the ATP Operation ............cccceeeeveerieeiienieeiieie et 6-4

Documents

CCSDS 910.11-B-1 Page xix R0gHsr90pgharing Hub

24 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
6-4 TrajectoryPredictionldentificationData Set.........ccccccoceevevureiieneennn. 6-7
6-5 TrajectoryPredictionSegment Data Set........cccccevieviieieiiiesieeiecieeie e 6-8
6-6 OrbitParameterMessageTexXt Data Set.........cccccceveevvievuieeiiecieereeeee e 6-8
6-7 OrbitParameterMessageXml Data Set........ccocvvieieieieierierienieseeeeeeee e 6-8
6-8 OrbitEphemerisMessageTeXt Data Set..........cccooieieiuieiiieienieeieeeeeieee e 6-9
6-9 OrbitEphemerisMessageXml Data Set.........cccoceeviiiciiiieiieiecieieceeeee e 6-9
6-10 OrbitBilateralMessage Data Set ..........cccoeevieiieeiiieiiccieceecceece e 6-9
6-11 Data Set Composition and Relationship Requirements for ATP-1 ............ccccoenee. 6-10
6-12 TrajectoryPredictionReference Data Set............cccoevveevieiecricciecieeneenee, 6-11
6-13 TrajectoryPredictionStorage Data Set.........cccccveeevieciieieirieieeieeeee, 6-12
6-14 Data Set Composition and Relationship Requirements for ATP-SR........................ 6-12
6-15 AtpError Data Set diagnostic Parameter Definition............ccccceeveveerieneenennene. 6-13
6-16 Data Set Composition and Relationship Requirements for ATP-FR........................ 6-15
6-17 UM Requirements for the DTP Operation...........cccccceeevieiiienieeniienieesieesie e sve e 6-17
6-18 CM Requirements for the DTP Operation .............ccceeeiieiiieiiieniienieeiieee e 6-17
6-19 Data Set Composition and Relationship Requirements for DTP-1 ................c.......... 6-18
6-20 Data Set Composition and Relationship Requirements for DTP-SR........................ 6-19
6-21 DtpError Data Set diagnostic Parameter Definition...........cccceeevveieeienennne. 6-21
6-22 Data Set Composition and Relationship Requirements for DTP-FR........................ 6-21
6-23 UM Requirements for the QTP Operation...........cccceceriereeniinieneniienieneeieneeneeene 6-23
6-24 CM Requirements for the QTP Operation ...........c.cccuveevveeeiieeeiiieniieeciie e eevee e 6-23
6-25 Data Set Composition and Relationship Requirements for QTP-1 ........................... 6-24
6-26 ReferencingServicePackage Data Set...........cccoooveeveecveeeieecieeieeereeereenen 6-26
6-27 Data Set Composition and Relationship Requirements for QTP-SR..........c...c.......... 6-26
6-28 QtpError Data Set diagnostic Parameter Definition...........ccccceevveiieienennne. 6-27
6-29 Data Set Composition and Relationship Requirements for QTP-FR....................... 6-28
6-30 UM Requirements for the ETP Operation...........cccccceeviiiiiiniieiieniecieeieeieesee e 6-29
6-31 CM Requirements for the ETP Operation ...........ccccecevieveeviinienennienecneeieneeneeeenne 6-30
6-32 SegmentCoNtINUITY Data Set........ccocieiiiiiciieieeeeeee e 6-32
6-33 Data Set Composition and Relationship Requirements for ETP-1 ........................... 6-32
6-34 TraJectoryGapStatus Data Set........ccccccveevieieiieieeireeeie et 6-33
6-35 Data Set Composition and Relationship Requirements for ETP-SR........................ 6-34
6-36 Additional EtpError Data Set diagnostic Parameter Definition..................... 6-35
6-37 Data Set Composition and Relationship Requirements for ETP-FR........................ 6-36
7-1 UM Requirements for the QSA OpPeration ............cecveeeueerieeiieniieniienie et esee e eeee e 7-2
7-2  CM Requirements for the QSA OPeration ...........cccceceeveevierienernienienieeieneeneeieseeeens 7-3
7-3  ServiceAgreement Data Set.........ccccocieiiiieeiieiecieeee ettt 7-6
7-4  SupportingAntenna Data Set..........ccceoieiiiieiiieieceeeceee e 7-10
7-5 ServicePackageOperationsConstraints Data Set.........ccccceveeevveeieennen. 7-10
Documents
CCSDS 910.11-B-1 Page xx Augni3ggnt Sharing Hub

© 1S0 2013 — All r|ghts reserved 25
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
7-6 CreateServicePackageOperationConstraints Data Set...................... 7-12
7-7 ReplaceServicePackageOperationConstraints Data Set ................... 7-12
7-8 DeleteServicePackageOperationConstraints Data Set...................... 7-12
7-9 QueryServicePackageOperationConstraints Data Set........................ 7-12
7-10 SelectAlternateScenarioOperationConstraints Data Set............... 7-12
7-11 ApplyNewTrajectoryOperationConstraints Data Set.............c..c.......... 7-13
7-12 ConfirmTentativeServicePackageOperationConstraints

Data SCL.. ..t e e e e e a e e e e e e eeanaras 7-13
7-13 ApplyNewSpacelLinkEventsProfileOperationConstraints

Data SCL.. ..t e e e e e a e e e e e e eeanaras 7-13
7-14 DefaultTrajectoryPrediction Data Set..........cccoeevievieiiiicieeieereeeieee 7-13
7-15 TrajectoryPredictionOperationsConstraints Data Set ................... 7-14
7-16 AddTrajectoryPredictionOperationConstraints Data Set............... 7-14

7-17 DeleteTrajectoryPredictionOperationConstraints Data Set ....... 7-15
7-18 ExtendTrajectoryPredictionOperationConstraints Data Set ....... 7-15

7-19 QueryTrajectoryPredictionOperationConstraints Data Set.......... 7-15
7-20 ConfigurationProfileOperationsConstraints Data Set ................... 7-16
7-21 AddSpaceCommunicationServiceProfileOperation-

CONSTEraATNTES Data St ...c.ccoueiiiiiiiiiieeeeee et 7-16
7-22 DeleteSpaceCommunicationServiceProfileOperation-

CONSTEraTNES Data St ...coccuevieiieiieiieieieeeee ettt ens 7-17
7-23 QuerySpaceCommunicationServiceProfileOperation-

CONSTEraATNTS Data St ...c.cooveiiiiiiieeieeeee e 7-17
7-24 AddSpacelLinkEventsProfileOperationConstraints Data Set.......... 7-17
7-25 DeleteSpacelLinkEventsProfileOperationConstraints

DAt SEL. ... e e e e be e e e e trae e e eataeeeaan 7-17
7-26 QuerySpaceLinkEventsProfileOperationConstraints

DAt SE. ... e e e e e e e e e e e tr e e e e earaeeeaan 7-18
7-27 AddSIsTransferServiceProfileOperationConstraints

DaAtA SEL. ... e e e e re e e e e arae e e earaeeeaan 7-18
7-28 AddRetrievalTransferServiceProfileOperation-

CONSTEraTNTES Data St ...ccccveviiiiciieieeieteeeee ettt 7-18
7-29 QueryTransferServiceProfileOperationConstraints

Data SCL.. ..t e e e e e e a e e e e e e e e eanarees 7-18
7-30 DeleteTransferServiceProfileOperationConstraints

Data SCL.. ..t e e e e e e a e e e e e e e e eanarees 7-19
7-31 QueryServiceAgreementOperationConstraints Data Set................... 7-19
7-32 F401SpaceLinkCarrierAgreement Data Set........ccocecvevievienienieneeeeeeneennen, 7-20
7-33 FAOL1lSubcarrierAgreement Data Set.........cccccceeveeuieiieieciieieeieeeeee e 7-21
7-34 FA01SymbolStreamAgreement Data Set...........cccocveviieieniiecieeieeeeie e 7-21

Documents

CCSDS 910.11-B-1 Page xxi R0gHsr90pgharing Hub

26 © 1SO 2013 — All rights reserved
Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

CONTENTS (continued)

Table Page
7-35 FTcModulationProdAgreement Data Set.........ccoccveevieieeiieciicieeieieceeeeee, 7-21
7-36 FCltuProdAgreement Data Set..........ccccueeeevieciieieiieie e 7-22
7-37 R401SpaceLinkCarrierAgreement Data Set.........ccccoeveeiieciieeieccneeeieeneen, 7-23
7-38 R401SubcarrierAgreement Data Set..........ccccocvveeieieieieiieiesecie e 7-24
7-39 R401SymbolStreamAgreement Data Set...........cccocuvevieeeiiieieeieeeeie e 7-24
7-40 RafProdAgreement Data Set..........ccocieviieiiiiieieeieeiecte e 7-26
7-41 FecTOnlyAgreement Data Set.........cccceeviieiiiiiieiieieeeee et 7-26
7-42 ReedSolomonCodingAgreement Data Set.........ccocveveieievierieniesieseeeeeeeeenen, 7-27
7-43 TurboCodingAgreement Data Set............ccoeieviieieiiieiicieeece e 7-27
7-44 PacketTelemetryChannell Data Set........cccccooiviiiieiieiiiieeceeee e, 7-28
7-45 AOSChANNEE Data Set.......coiviiiiiiiiiiiiieieeeete et 7-28
7-46 BilateralServiceAgreement Data Set..........ccccceveieieieiienienene e, 7-29
7-47 TransferServiceAgreement Data Set.........cccoecvevieiiciiiicciecieeeee e, 7-29
7-48 SISRATTSAGreement Data Set........ccccvieviieiiiiieiieieeieete et 7-30
7-49 SISRCTTSAQreement Data Set........ccccvvieeuiioiieiieeee et 7-30
7-50 SISFCITUTSAGreement Data Set........cccoeveeierieeiieieeieeeieeeeeee e 7-30
7-51 REtrvIRafTsAgreement Data Set........ccccoieeevieiieeieeiieieeeeeeee e 7-30
7-52 RErvIRCTTSAgreement Data Set........ccccuieievieiieiecieeieceee e 7-30
7-53 Data Set Composition and Relationship Requirements for QSA-SR.............ccccenee. 7-31
7-54 QsaError Data Set diagnostic Parameter Definition............cccceeeveeiieveenennene. 7-35
A-1 SCCS-SM Data Type Definitions........ccccviieriieeriieeiie et svee e A-1
B-1 SCCS-SM Operations Compliance Levels .......cccooerieriiiiniiniiniinicniecencceeeeee B-2
D-1 SM Document Exchange Parameters List..........ccccocciieiiiniiienieniiieiecieeieeceeeee e D-1
D-2 Service Package Parameters LiSt..........cccveiiiriieiieiiieiiecieeiesie et D-3
D-3 Configuration Profile Parameters LiSt..........cccoevuiieriiiiiiiiiiiieeeeeeeeee e D-6
D-4 Trajectory Prediction Parameters LiSt.........cooouieiieiiiiiiiiiieieie e D-9
D-5 Service Agreement Parameters LiSt.........cccccieviieiiieriiiiiienieeiieiece e D-10
F-1 Time Parameters in SCCS-SM Information EntitieS..........cccceeveviiiviiieeiieceiee e, F-1
Documents

CCSDS 910.11-B-1 Page ¥xii Augni3ggnt Sharing Hub
© 1S0 2013 — All r|ghts reserved 27

Full document details: ISO 18439-2013


http://avadocuments2026.com/doc/iso-18439-2013
http://avadocuments2026.com/doc/iso-18439-2013

ISO 18439:2013(E)
SPACE COMMUNICATION CROSS SUPPORT—SERVICE MANAGEMENT—SERVICE SPECIFICATION

1 INTRODUCTION
1.1 PURPOSE OF THIS RECOMMENDED STANDARD

It is common practice for management information to be exchanged between space mission
management and a space link service provider for the purposes of negotiating, configuring,
and executing the Tracking, Telemetry, and Command (TT&C) functions and cross support
transfer services that are provided to the space mission. The various processes that generate,
exchange, ingest, and act upon this management information are collectively referred to as
service management.

This Recommended Standard defines a set of Space Communication Cross Support Service
Management (SCCS-SM) services by which space link service providers and space missions
exchange information needed to arrange spacecraft contact periods and establish the
operating parameters of the space link services and cross support transfer services during
those contact periods.

1.2 RELATION TO CROSS SUPPORT REFERENCE MODEL

The Cross Support Reference Model (reference [1]) establishes a model for space mission
data exchange as illustrated in figure 1-1. Space mission users and mission management are
represented by the Mission Data Operations System (MDOS), which sends data to and
receives data from the Space Element. The Space Link Extension (SLE) System transfers
these data using SLE transfer services between the SLE System and the MDOS, and using
space link services between the SLE System and the Space Element. In addition, the MDOS
and the SLE System exchange management data for managing the space link services and
SLE transfer services.

NOTE — The management data exchanged between the Space Element and the MDOS are
illustrated for the sake of completeness. However, they are outside the scope of
the Cross Support Reference Model and this SCCS-SM Service Specification.
Also, although this management data exchange is illustrated as ad irect link
between Space Element and MDOS, it is actually accomplished via the space
link and SLE transfer services.

The Cross Support Reference Model provides the framework for defining SLE transfer
service specifications (references [8] to [12]) and an SLE-SM service specification. It defines
the functional and management components of the MDOS and SLE System. It identifies the
SLE transfer services which are used to extend space link services (references [2], [4], [5],
and [6]) across the ground segment. It specifies the time spans of various management
information entities used in SLE-SM.

This SCCS-SM Service Specification expands the scope of SLE-SM as identified in the
Cross Support Reference Model to include management of space communication services
and cross support transfer services in general, not just those directly related to the transfer of
command and telemetry data (i.e., the scope of Space Link Extension).
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Figure 1-1: Cross Support Reference Model Space Mission Data Exchange

1.3 SCOPE
1.3.1 SCCS-SM SERVICES

The SCCS-SM services reflect the common practices of the space operations community and
the contents of the SLE transfer specifications. Four SCCS Management Services are
defined:

a) Service Agreement service, which addresses the information that needs to be agreed
before a cross support service can be established;

b) Configuration Profile service, which addresses the establishment of sets of data
concerning the space link and ground station configuration;

c) Trajectory Prediction service, which addresses the transfer and updating of spacecraft
trajectory data;

d) Service Package service, which addresses the arrangement of spacecraft space link
session times and execution of the transfer services.

1.3.2 SCCS-SM SERVICE PROCEDURES, OPERATIONS, AND MESSAGES

The SCCS-SM services are implemented by procedures, operations, and messages that effect
the negotiation and commitment of resources for the provision of space link and transfer
services. This establishes the mechanism by which a user requests services from a provider
for individual spacecraft space link sessions (also known as contacts, passes, and tracks).
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1.3.3 TRANSFER SERVICES ADDRESSED IN THIS RECOMMENDED
STANDARD

This Recommended Standard deals with only three of the SLE transfer services defined in
the Cross Support Reference Model:

a) Forward Communications Link Transmission Unit (FCLTU, reference [11]);
b) Return All Frames (RAF, reference [8]);

¢) Return Channel Frames (RCF, reference [9]).

The management of other SLE transfer services, including Return Operations Control Field
(ROCF, reference [10]), Forward Space Packet (FSP, reference [12], supported byt he
Communications Operation Procedure-1, reference [7]) and a radiometric data transfer
service, will be addressed in future versions of this Recommended Standard.

This Recommended Standard addresses the management of both online and offline return
SLE transfer services. In this Recommended Standard, online return services are part of a
larger class of services referred to as Space Link Session Transfer Services (because they are
concurrent with an active space link), and offline services are part of a larger class of services
referred to as Retrieval Transfer Services (because they are the mechanism by which data are
retrieved from intermediate storage).

This Recommended Standard addresses the management of user-initiated transfer services
only. Although some of the SLE transfer service specifications permit provider initiation, all
implementations of SLE transfer services are user-initiated as of the time of the writing of
this Recommended Standard. Therefore, under this version of SCCS-SM, the initiator is
always the user, and the responder is always the provider.

This Recommended Standard provides a mechanism for defining and scheduling non-
CCSDS transfer services that are bilaterally defined between the Complex and MDOS.

1.3.4 RF AND MODULATION SYSTEMS AND SPACE LINK SERVICES
ADDRESSED IN THIS RECOMMENDED STANDARD

This Recommended Standard supports the exchange of information used in scheduling of
services that employ radio frequency (RF) and modulation systems that are conformant with
the CCSDS Recommended Standard 401.0, Radio Frequency and Modulation Systems—
Part 1: Earth Stations and Spacecraft (reference [14]). Space link service providers that
provide RF links that conform to CCSDS 401.0 can implement the full set of capabilities
specified herein. However, the capabilities provided by this Recommended Standard for
space communication service scheduling information exchange are not strictly limited to
those recommended in CCSDS 401: for example, this Recommended Standard supports the
use of additional forward subcarrier frequencies beyond those specified in CCSDS 401.
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NOTE - The specific set of RF and modulation parameters and associated values that are
fully supported by this Recommended Standard are specified in section 5.

Space link service providers that provide RF links that do not conform to CCSDS 401.0 or
the extended parameters and values supported by t his Recommended Standard may use
bilaterally defined space link service information, or may simply implement a subset of the
capabilities specified herein, as described in annex B.

1.3.5 LIMITATIONS, CONSTRAINTS, EXCLUSIONS AND QUALIFICATIONS

This version of the Recommended Standard contains the following limitations, constraints,
exclusions and qualifications:

a) The concept of staging in the Cross Support Reference Model—distributing the
provision of transfer services across two or more Complexes that progressively
process and transform a data stream—is not addressed in this document.

b) This Recommended Standard does not address the mechanism for exchanging
authentication and access control information associated with the creation of transfer
service credentials.

c) Ground systems and services that are not directly concerned with the transport of
transfer frames (references [2] and [5]) and communications link transmission units
(reference [6]) compliant to CCSDS Recommended Standards are not described.
Processing of data held within the data fields of source packet Protocol Data Units
(PDUs) (reference [3]) is outside the scope of this document.

d) The initial establishment of a service relationship and the negotiation of a mission-
length Service Agreement are not covered by this Recommended Standard.

e) This Recommended Standard does not define the operations and messages required to
perform execution-time monitoring and control of transfer services.

f) The specification of systems to generate information required by SCCS-SM, such as
mission planning (scheduling), flight dynamics (trajectory), mission monitoring and
control, and ground station selection are outside the scope of this document. It is
assumed that these systems will provide the data needed in the required format at the
required times.

g) SCCS-SM does not define the way in which Complex Management (CM) interfaces
with the equipment that is used to provide the space link and transfer services, so the
users in the MDOS do not need to be concerned about the internal workings of the
Complex. In other words, Complex Management provides an interface to the user that
hides the complexity of the provider’s Complex.
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1.4 APPLICABILITY
1.41 APPLICABILITY OF THIS RECOMMENDED STANDARD

This Recommended Standard serves as the basis for the development of compatible Agency
standards for space communication service management systems. This Recommended
Standard is applicable to space communication service management systems that are
involved in cross support.

Although sharing ground systems between multiple space missions or between multiple
spacecraft of the same space mission is not explicitly modeled, this Recommended Standard
in no way precludes sharing ground systems.

1.4.2 LIMIT OF APPLICABILITY

This Recommended Standard is not a design for real space communication service
management systems that may be implemented for the control and monitoring of existing or
future missions.

1.5 RATIONALE

The primary goal of CCSDS is to increase the level of interoperability among Agencies.
This Recommended Standard furthers that goal by e stablishing the means to manage the
provision of space link and transfer services to be used in the area where most cross support
activity occurs: between the tracking stations or ground data handling systems of various
Agencies and the mission-specific components of a mission ground system. Reference [G1],
Cross Support Concept, provides further discussion of the rationale for this Recommended
Standard.

1.6 DOCUMENT STRUCTURE
1.6.1 ORGANIZATION

This document is organized as follows:

a) Section 1 provides the purpose, scope, applicability, and rationale of this
Recommended Standard and identifies the conventions and references used
throughout the document. This section also describes how this document is
organized. A brief description is provided for each section and annex so that the
reader will have an idea of where information can be found in the document. It also
identifies terminology that is used in this document but is defined elsewhere.

b) Section 2 provides an overview of SCCS-SM, places it in its context, introduces some
basic service management concepts, and identifies the SCCS-SM services specified in
this Recommended Standard.
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c) Section 3 defines the SCCS-SM document exchange protocol.
d) Section 4 defines the Service Package service.

e) Section 5 defines the Configuration Profile service.

f) Section 6 defines the Trajectory Prediction service.

g) Section 7 defines the Service Agreement service.

h) Annex A provides the definitions of the data types used in this Recommended
Standard.

1) Annex B identifies the minimum set of operations that are required for an
implementation of SCCS-SM to be compliant with this Recommended Standard.

J) Annex C contains a list of acronyms.

k) Annex D lists the SCCS-SM parameters in alphabetical order, presented in tabular
form.

1) Annex E provides an overview of the Unified Modeling Language (UML) Version
2.0 diagramming notation, semantics, and conventions that are used in this
Recommended Standard.

m) Annex F lists the time parameters associated with the various information entities that
are managed through SCCS-SM, and specifies the interrelationships between these
terms.

n) Annex G is a list of informative references.

1.6.2 HOW TO READ THIS DOCUMENT

It is important for readers of this document to have a basic understanding of:
a) CCSDS Space Link Services (see references [2], [4], [5], and [6]);
b) CCSDS-compliant radio frequency and modulation systems (reference [14]);

c) CCSDS SLE services, asd escribed in the Cross Support Concept document
(reference [G1]) and the Cross Support Reference Model (reference [1]);

d) SLE-SM concepts, as d escribed in Cross Support Concept (reference [G1]). The
SLE-SM concepts described in reference [G1] are essentially the same as, or a subset
of, the concepts that are applicable to SCCS-SM. In the future, reference [G1] is
expected to be updated to have SLE-SM replaced by SCCS-SM.
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1.7 DEFINITIONS AND NOMENCLATURE
1.7.1 DEFINITIONS
1.7.1.1 Definitions from the Cross Support Reference Model

This Recommended Standard makes use of the following terms that are defined in the Cross
Support Reference Model, reference [1]:

a) Invoker;

b) Mission Data Operations System (MDOS);
c) Operation;

d) Performer;

e) Service Agreement;

f) Service Agreement Period;

g) Service Management;

h) Service Package Utilization Phase;

1) (SLE) Complex;

j)  (SLE) Complex Management (CM);
k) (SLE) Service Package;

1) (SLE) Utilization Management (UM);
m) (SLE) Transfer Service Instance;

n) Space Link Session;

o) Utilization Phase.

1.7.1.2 Definitions from the RAF, RCF, and CLTU Service Specifications

This Recommended Standard makes use of the following terms that are defined in references
[8], [9]and [11]:

a) Active (State);

b) Association;

¢) Communication Service;

d) Delivery Mode (del ivery-mode) (references [8] and [9] only);

e) Invocation;
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f) Latency Limit (latency-1imit) (references [8] and [9] only);
g) Master Channel,

h) Parameter;

i) Performance;

j) Port Identifier;

k) Reporting Cycle (reporting-cycle);
1) Return;

m) Service Instance Provision Period;

n) Spacecraft Identifier;

0) Transfer Frame Version Number;

p) Virtual Channel;

q) Virtual Channel Identifier.

1.7.1.3 Definitions from TM Synchronization and Channel Coding

This Recommended Standard makes use of the following terms that are defined in reference [4]:
a) Attached Sync Marker;
b) Convolutional Code;
c) Pseudo-Randomization;
d) Reed-Solomon Check Symbols;
e) Reed-Solomon Code;
f) Turbo Code.

1.7.1.4 Definitions from TC Synchronization and Channel Coding

This Recommended Standard makes use of the following terms that are defined in reference [6]:
a) Communications Link Control Word (CLCW);
b) bit lock;
c) RF availability.
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1.7.1.5 Additional Definitions
1.7.1.5.1 Introduction

For the purposes of this Recommended Standard, the following definitions also apply.

1.7.1.5.2 Two-Phase Operation Procedure Pattern

The pattern that is common to all SCCS-SM two-phase operation procedures; that is,
operation procedures involving only an invocation and a single return (either a successful or
failed return).

1.7.1.5.3 Two-Phase Operation

An SCCS-SM operation that conforms to the two-phase operation procedure pattern.

1.7.1.5.4 Three-Phase Operation Procedure Pattern

The pattern that is common to all SCCS-SM three-phase operation procedures; that is,
operation procedures involving an invocation, an acknowledged return, and either a
successful or failed return.

1.7.1.5.5 Three-Phase Operation

An SCCS-SM operation that conforms to the three-phase operation procedure pattern.

1.7.1.5.6 Notify Operation Procedure Pattern

The pattern that is common to all SCCS-SM notify operation procedures; that is, procedures
involving performance of a locally invoked operation, the issuance of a notification, and
subsequent confirmation of receipt of that notification.

1.7.1.5.7 Notify Operation

An SCCS-SM operation that conforms to the Notify operation procedure pattern.

1.7.1.5.8 Sender and Receiver

Entities that participate in the exchange of messages. The SCCS-SM document exchange
protocol is described in terms of transmitting an SM Message Set from a S ender to a
Receiver. On the occurrence of certain exception conditions, the Receiver sends SM
Exception Responses (see 1.7.1.5.11) to the Sender.
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1.7.1.5.9 SM Document

A standard-content communiqué exchanged between SM Sender and Receiver entities,
containing either an SM Message Set (see 1.7.1.5.10) or an SM Exception Response (see
1.7.1.5.11).

1.7.1.5.10 SM Message Set

An ordered collection of one or more SM messages sent from a Sender to a Receiver in a
single SM Document.

1.7.1.5.11 SM Exception Response

A standard-content communiqué that is returned from the Receiver to the Sender when the
processing of a received document results in exception conditions.

1.7.1.5.12 SM Message

A standard-content component of an SM Message Set that is one of the four generic SM
message types: invocation, operation return, notification, and confirmation.

1.7.1.5.13 Syntactic Validation

Determination that a received document is a properly formed SM document of a version that
is supported by the Receiver.

1.7.1.5.14 Authorization Validation

The validation of an SM Message Set to ensure that the Sender of the message set is
authorized to send messages in the context of the Service Agreement and that the Service
Agreement is supported by the Receiver.

1.7.1.5.15 Service Management Validation

The validation of an SM message to ensure that the values of the parameters of the message
are consistent among themselves, that the contents of the message are within the scope of the
controlling Service Agreement, that all service management information that is prerequisite
to the successful performance of the operation is in place, and that all resources required to
successfully perform the operation are available (or expected to be available).
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1.7.1.5.16 Space Link Session Transfer Service

A transfer service that is active concurrent with a space link session, such that all data sent
via a forward transfer service is transmitted across the forward space link with minimal
delay, and data that is received via a return space link is transferred with minimal delay. The
standard Space Link Session (SLS) Transfer Services include the forward SLE transfer
services and the return SLE transfer services operating in timely online delivery mode. The
MDOS and the Complex may also bilaterally define and implement non—CCSDS-standard
SLS transfer services.

NOTE - The standard SLS Transfer Services will also include forward Cross Support
Transfer Services (CSTSes) and return CSTSes operating in the timely delivery
mode.

1.7.1.5.17 Retrieval Transfer Service

A return transfer service that retrieves space link data from a data store. The data may be
retrieved anytime from the beginning of the associated space link session until the end of the
scheduled service period of the retrieval transfer service instance, which may be any specified
time period up to the end of the Service Agreement period. The standard Retrieval Transfer
Services include the forward SLE transfer services and the return SLE transfer services
operating in complete online and offline delivery modes. The MDOS and the Complex may
also bilaterally define and implement non—-CCSDS-standard retrieval transfer services.

NOTE - The standard Retrieval Transfer Services will also include return Cross Support
Transfer Services (CSTSes) operating in the complete delivery mode.

1.7.1.5.18 Rule-based Scheduling

A mode of scheduling in which the MDOS and the Complex are able to define a generic set
of scheduling rules that CM uses to routinely schedule tentative space link session Service
Packages on behalf of the mission. CM proposes each tentative Service Package to UM,
which in turn accepts or declines it. Rule-based scheduling is a viable approach when a
mission’s requirements can be generically stated (e.g., two return link contacts per day,
between 10 and 15 minutes each in duration) and the Complex is able to perform rule-based
scheduling. When used appropriately, rule-based scheduling can result in higher efficiency in
the utilization of a Complex’s resources by allowing CM to fit the most contacts into a given
schedule period. Rule-based scheduling, sometimes known as generic scheduling or standing
order scheduling, is the primary scheduling mode for several TT&C networks.

1.7.1.5.19 Scenario

A collection of space communication services that are scheduled to support an anticipated set
of spacecraft activities during the execution of a S ervice Package. In some cases, it is
possible to anticipate that one of several sets of spacecraft activities might occur during the
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execution of a given Service Package, but specifically which of those sets will occur cannot
be known at the time that the Service Package is scheduled. For example, for a planned
spacecraft maneuver, it may be possible to anticipate ahead of time two outcomes (the
maneuver executes as planned, or the maneuver is aborted, possibly at the last minute), each
of which may have different space communication service requirements.

The Service Package is capable of specifying more than one scenario, each of which
specifies the communications services required for each outcome. When a Service Package
with more than one scenario is scheduled, the resources are reserved to support all of the
scenarios in the Service Package, so that the scenario can be changed with minimal delay via
the SELECT ALTERNATE SCENARIO operation.

NOTE - Support for multiple scenarios in a single Service Package is optional and
depends on the ability of a Complex to reserve multiple sets of space
communication resources and switch among them with small delay.

1.7.2 NOMENCLATURE

The following conventions apply throughout this Recommended Standard:
a) the words ‘shall’ and ‘must’ indicate a binding and verifiable specification;
b) the word ‘should’ indicates an optional, but desirable, specification;
c) the word ‘may’ indicates an optional specification;
d) the words ‘is,” ‘are,” and ‘will’ indicate statements of fact;

e) when applied to tables contained within normative sections of this Recommended
Standard, the phrase ‘is(are) defined in’ indicates normative requirements or message
structure and content.

1.8 CONVENTIONS
1.8.1 THE UNIFIED MODELING LANGUAGE

The Unified Modeling Language (UML) diagrams used in this Recommended Standard
(including class diagrams, sequence diagrams, activity diagrams, and state machine
diagrams) follow the notation, semantics, and conventions imposed by the Version 2.0 UML
specification of the Object Management Group (OMG). Annex E provides an overview of
the UML 2.0 diagramming conventions that are used in this Recommended Standard.
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1.8.2 SPECIFICATION OF SERVICE OPERATIONS
1.8.2.1 General

The typographical convention for a service operation is specified in 1.8.4.2, ‘Operation
Names’. The specification of each operation is divided into subsections as follows:

1.8.2.2 Purpose Subsection

The Purpose subsection provides a brief text description of the purpose of the operation.

1.8.2.3 Procedure Subsection

The Procedure subsection specifies the sequencing and behavior of an operation. It defines
the associated messages and describes the relationship of these messages to the operation.
UML activity and sequence diagrams are used to describe procedural logic between the UM
and CM. The typographical convention for a message is specified in 1.8.4.3, ‘Message
Names’.

1.8.2.4 Requirements Subsection
1.8.24.1 General

The Requirements subsection specifies the requirements for UM and/or CM in executing the
operation. This subsection will reference messages, parameters, data sets, and composition
requirements. The typographical conventions for these references are listed in 1.8.3.

1.8.2.4.2 ldentification of Service Management Validation and Operation
Performance Requirements

All UM and CM operations conform to operation procedure patterns, as defined in section 3.
These operation procedure patterns contain abstractly defined activities for performing
service management validation and performing the operation itself. The concrete definition
of these activities is operation-specific and therefore deferred to the specification of the
operation itself as defined in sections 4 to 7.

A UM or CM requirement that constitutes part or all of the service management validation
activity for an operation includes the text ‘[service management validation]’ at the end of the
requirement.

A UM or CM requirement that constitutes part or all of the performance of an operation
includes the text ‘[perform operation]’ at the end of the requirement.
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1.8.25 Message Subsection(s)
1.8.25.1 General

Each message of an operation has subsections that define the message structure, the
parameters of the message, and the rules and requirements for UM and/or CM in composing,
validating, or processing them. The typographical convention for a message is specified in
1.8.4.3, ‘Message Names’.

1.8.2.5.2 Class diagram
1.8.25.2.1 General

A UML class diagram illustrates the structure of a message, its parts, and how those parts
interrelate. Class diagram conventions that are used for SM messages include composition,
generalization, multiplicity, and constraints. Enumeration notation is also used but only when
it is involved in a composition constraint. Subsection E2 of annex E provides an overview of
composition, generalization, multiplicity constraints, and enumeration in UML class
diagrams.

1.8.2.5.2.2 Data Set Classes

A message is decomposed into logical components called data sets, which contain associated
parameters. The composition of one or more data sets is an instantiated message. Data sets
are reusable and may be contained in more than one message class. Each data set is
represented in the UML class diagram as a UML class, which is illustrated as a box with a
line separating the name of the data set class from the list of parameters for that data set
class. The typographical convention for the names of data set classes in class diagrams is
specified in 1.8.4.4, ‘Data Set Names’. The typographical convention for the names of the
parameters in data set classes in class diagrams is specified in 1.8.4.6, Parameter Names.

1.8.2.5.2.3 Abstract Data Set Classes

An abstract data set is a data set that encapsulates common parameters that are inherited by
multiple data sets. Abstract data sets adhere to the rules and conventions of an abstract class.
The typographical convention for the names of abstract data sets in class diagrams is
specified in 1.8.4.5, ‘Abstract Data Set Names’. The typographical convention for the names
of the parameters in abstract data set classes in class diagrams is specified in 1.8.4.6,
Parameter Names.

NOTE — Abstract data set classes appear only in the UML class diagrams. In the data set
tables in the Parameter Subsection (see 1.8.2.6.1), the parameters of an abstract
class are explicitly included in the tables of the data sets that inherit from that
abstract class.
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1.8.2.6 Parameters Subsection
1.8.2.6.1 Data Set Tables

Each data set is presented in a table that includes a table name and, for each parameter in the
data set: the parameter name, definition/description, data type, units, and an applicable
Service Agreement parameter (if any). The list of parameters in a data set table includes the
parameters from the corresponding data set class in the UML class diagram, plus the
parameters that the corresponding data set class inherits from any abstract classes. The
typographical convention for the names of data set tables is specified in 1.8.4.4, ‘Data Set
Names’. The typographical convention for parameter names in data set tables is specified in
1.8.4.6, ‘Parameter Names’.

1.8.2.6.2 Nullable Parameters

Some parameters may be optional or meaningful only in certain contexts. Such parameters
are identified in the data type column of the data set table by the notation ‘<data type> OR
NULL’, where <data type> is the data type that the parameter assumes when it is
meaningful, and NULL indicates that the parameter is absent. For each nullable parameter,
one or more data set composition and relationship requirements identify the conditions under
which the parameter is NULL.

1.8.2.6.3 Applicable Service Agreement Parameter

Many SM message parameters are constrained to be within ranges or sets of values that are
specified as part of the Service Agreement under the context of which the messages are
exchanged. A data set parameter value will be constrained to be consistent with its
Applicable Service Agreement Parameter (if present) in order for the message containing the
parameter to pass service management validation.

An Applicable Service Agreement Parameter is normally identified simply by the parameter
name as it appears in the appropriate Service Agreement data set. However, if the parameter
name alone is ambiguous (e.g., the same parameter name is used in several data sets), the
parameter name is distinguished by also identifying the associated data set.

The typographical conventions for an Applicable Service Agreement Parameter are specified
in 1.8.4.6, ‘Parameter Names’.

1.8.2.7 Data Set Composition and Relationship Requirements Subsection
1.8.2.7.1 General

To complement the class diagram, data set composition and relationship requirements are
indexed and listed in tables. These requirements will reference messages, parameters, abstract
data sets and data sets. The typographical conventions for these references are listed in 1.8.4.
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1.8.2.7.2 Ildentification of Syntactic Validation and Service Management Validation
Requirements

All UM and CM operations conform to operation procedure patterns, as defined in 3.3.4.1.
These operation procedure patterns contain abstractly defined activities for performing
syntactic validation (i.e., ensuring conformance to message format) and service management
validation (ensuring conformance to relationship requirements among parameter values
within the message and parameters of other related data sets) on SM messages. The concrete
definition of the syntax of a message and the service management requirements on the
message content are operation-specific and therefore deferred to the specification of the
operation-specific messages (see section 3).

A data set composition and relationship requirement that is to be validated as part of the
syntactic validation activity for that message includes the text ‘[syntactic validation]’ at the
end of the requirement.

A data set composition and relationship requirement that is to be validated as part of the
service management validation activity for that message includes the text ‘[service
management validation]’ at the end of the requirement.

1.8.3 STEREOTYPES

Common patterns in the specification are expressed as st ereotypes. Stereotypes are defined
using the UML stereotype conventions, which define the pattern, identify where context-
specific data apply, and provide a name for the stereotype. UML stereotype conventions are
also used to handle the application of a defined stereotype. When a stereotype is applied to a
model element, which could be a sequence, activity, or data set in the specification, the element
is referred to as an instance of the stereotype. Structurally, the element is extending that
stereotype, i.e., using the pattern and adding traits and/or behavior to it. The typographical
conventions for stereotypes and their usage are listed in 1.8.4.8, ‘Stereotype Names’.

1.8.4 TYPOGRAPHIC CONVENTIONS
1.8.4.1 New Terms and Key Concepts

Italic font in textual description is used to introduce to the reader a new term or phrase that
represents a key concept of the specification. Subsequent usage of the term or phrase is in
regular non-italicized font.

1.8.4.2 Operation Names

The typographical convention for an operation name is to use non-proportional font, Courier
New, uppercase and  with  underscores  between the  words (e.g.,
CREATE_SERVICE_PACKAGE). The shorthand convention is to use the first character of
each word in uppercase. For example, CSP is the shorthand representation of
CREATE_SERVICE_PACKAGE.
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1.8.4.3 Message Names

A message name will appear in non-proportional font, Courier New, camel-case, bold, with
first letter capitalized (e.g., CreateServicePackagelnvocation). The shorthand
convention is to use the first character of each word in the operation name and add the first
character of the message type with a hyphen between the operation and message type. For
example, CSP-1 is shorthand for CreateServicePackagelnvocation.

Hyphens may appear in message names in order to facilitate readability. The hyphens are not
part of the message names.

1.8.4.4 Data Set Names

Names of data set classes in UML class diagrams appear in proportional font, camel-case
with first character capitalized, and in bold (e.g., ReturnCarrierRequestType).

Names of data set tables appear in non-proportional font, Courier New, camel-case with first
character capitalized, and in bold (e.g., ReturnCarrierRequestType).

Hyphens may appear in data set class and table names in order to facilitate readability. The
hyphens are not part of the data set names.

1.8.45 Abstract Data Set Names

Conventionally, abstract data set class names in UML class diagrams are similar to data set
class names but distinguished by italics. Thus, abstract data set class names appear in
proportional font, camel-case with first character capitalized, in bold, and in italics (e.g.,
CarrierRequestType).

Hyphens may appear in abstract data set class names in order to facilitate readability. The
hyphens are not part of the abstract data set class names.

1.8.4.6 Parameter Names

Names of parameters in data set classes and abstract data set classes in UML class diagrams
appear in proportional font, and camel-case with the first character in lower-case (e.g.,
pcmWaveform).

Names of parameters in data set tables appear in non-proportional font, Courier New, and
camel-case with the first character in lower-case (e.g., pcmWaveform).

Some parameters may specify a data type or data set to further distinguish the parameter. The
convention for including a data type is to list the parameter name using the font and camel-
case conventions mentioned above and append the name of the data type, separated by a
colon (e.g., reason: <<Denial>>). The convention for including a data set is to prepend
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the parameter name with the name of the data set separated by a colon (e.g.,
F401SpaceLinkCarrierAgreement: modulationlndexRange). The data type and data
set follow their respective typographical conventions.

Hyphens may appear in parameter names in order to facilitate readability. The hyphens are
not part of the parameter names.

1.8.4.7 Enumeration Values

Some parameters are enumeration types. E numeration values will appear in non-
proportional font, Courier New, and enclosed in single quotes (e.g., ‘NRZ-L").

1.8.4.8 Stereotype Names

Typographical conventions are used to distinguish between a reference to a stereotype
definition, a reference to an applied stereotype (as a characteristic of a dataset, for instance),
and a reference to all instantiations that apply the stereotype.

a) Reference to a stereotype definition will appear in non-proportional font, Courier
New, camel-case with first character capitalized, and enclosed by a pair of guillemets
(e.g., <<Invocation>>).

b) The applied stereotype of an instantiation will appear in non-proportional font,
Courier New, camel-case, and enclosed by a pair of guillemets (e.g.,
<<invocation>>).

c) General reference to all instantiations of a stereotype will appear in non-proportional
font, Courier New, and camel-case with first character -capitalized (e.g.,
Invocation).

Hyphens may appear in stereotype names in order to facilitate readability. The hyphens are
not part of the stereotype names.

1.8.5 OTHER CONVENTIONS

Color in diagrams is used for emphasis only and does not convey information about a
specification. Examples of color usage in this document include highlighting UML notes in
diagrams and emphasizing enumeration in a class diagram.

1.8.6 NOTES

Notes are not formally part of this Recommended Standard. They are isolated from the
formal statements and are introduced by the word NOTE.

EXAMPLE

NOTE - This is an example of a note.
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