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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 ISO, 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 (see 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 (see 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.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
www.iso.org/iso/foreword.html.

This document was prepared by Consultative Committee for Space Data Systems (CCSDS) (as CCSDS
921.1-B-1, April 2017) and drafted in accordance with its editorial rules. It was assigned to Technical
Committee ISO/TC 20, Space vehicles, Subcommittee SC 13, Space data and information transfer systems
and adopted under the “fast-track procedure”.

Any feedback or questions on this document should be directed to the user’s national standards body.
A complete listing of these bodies can be found at www.iso.org/members.html.

© IS0 2020 - All rights reserved iii


https://www.iso.org/directives-and-policies.html
https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://www.iso.org/members.html

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

CONTENTS

Section

1

INTRODUCGTION. ...ttt sttt

LT PURPOSE ...ttt s
L2 SCOPE ...
1.3 APPLICABILITY ..ottt
1.4 RATIONALE......c.ooiiie e
1.5 DOCUMENT STRUCTURE ......cccocoiiiiiiiiiiiiiiiiiiiccceccceee i
1.6 DEFINITIONS, NOMENCLATURE AND CONVENTIONS ........cccccocveiieiiens
1.7 REFERENCES ...ttt

DESCRIPTION OF CROSS SUPPORT SERVICES ..o

2.1 OVERVIEW Lo
2.2 CROSS SUPPORT REFERENCE MODEL .......cccccceiiiiiiiniiniiiiinicicecneeee,
2.3 SERVICE MANAGEMENT .....ccccooiiiiiiiiiiitcececcceceee e
2.4 ELEMENTS OF THE CSTS SPECIFICATION FRAMEWORK.......................
2.5 PRINCIPLES OF USING THE CSTS SPECIFICATION FRAMEWORK........
2.6 PROTOCOL DESCRIPTION ......ccooiiiiiiiiiiiiiieiiciecee ettt

COMMON OPERATIONS . ...ttt

3.1 OVERVIEW ..o e eees e eee s e s e s s ees s ess s ees s ees s eeeseeeeeseeen
3.2 GENERAL CONSIDERATIONS ...ocoooveoeeeeoeeseeeeeeeeeeeseeeeeseeesessseeeessseeessseeen
3.3 STANDARD OPERATION HEADER ..........comorvoooeeeeoeeseeereeeseseeeeseressseeessseeeen
3.4 BIND (CONFIRMED) ...oovoooveeeeeeeeeeeeeeeeeeeeseeseeesseseeeeeseeseeseeeeeesseseseseeeeesseeen
3.5 UNBIND (CONFIRMED)........oooooveooeeeeoeeeeeeeeseeeeeeeeeeseeeeeesessessseeeeeseseesee
3.6 PEER-ABORT (UNCONFIRMED).........omovemmoreeoseeeeeseseeeeseeseeessssesesseseeessseeen
3.7 START (CONFIRMED)........voomeeeeeeeeeeeeeeeeseeseeeseeseeeseseeeseseesesssseseseseesessseeen
KT ENN N 0) 2 (610) )3 1201210 WSO
3.9 TRANSFER-DATA (UNCONFIRMED).........oovvomooeeeeeeeerseesessesssesessesesessseeeen
3.10 PROCESS-DATA (UNCONFIRMED / CONFIRMED). ...
3.11 NOTIFY (UNCONFIRMED)........ovoeoorveroeeeeseeseeseeeeessesseseessessesseesesseeesseeen
3.12 GET (CONFIRMED) .....oovvooeeveeeeeeeoeeeeeeeeeeeeeeseeseeeeeesseeseesseeseessessesseeeessesessseeen
3.13 EXECUTE-DIRECTIVE (ACKNOWLEDGED) .......ocooveoeeeeeeseeeeeoeeeeeeeeeeee.

PROCEDURES ...ttt

4.1 OVERVIEW Lo
4.2 COMMON PROCEDURES BEHAVIOR ........ccccoiiiiiiiiiiiiiiiciciceceee,
4.3  ASSOCIATION CONTROL......coooiiiiiiiiiiiiieeeeee e
4.4 UNBUFFERED DATA DELIVERY ....cccoiiiiiiiiiiiiiiiccececececeee

CCSDS 921.1-B-1 Page vi April

© IS0 2020 - All rights reserved

2017



IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

CONTENTS (continued)

Section Page
4.5 BUFFERED DATA DELIVERY ......cooouiiiiiiiiieeiieeeieee e 4-15
4.6 DATA PROCESSING .......oocouiieeieeieeiiieieeieeie s sassaes 4-39
4.7 BUFFERED DATA PROCESSING.......c.oitiuiieeiieeeerieeeeieeee s sese s 4-54
4.8 SEQUENCE-CONTROLLED DATA PROCESSING ........c.ccoosvmiererririrrenan, 4-66
4.9 INFORMATION QUERY ....ooovuiieieiieiiieeieeie e 4-83
4.10 CYCLIC REPORT ..ottt 4-87
4.11 NOTIFICATION ....ooimiiiieieieeeeeeeee et 4-98
4.12 THROW EVENT ..ottt 4-109

ANNEX A IMPLEMENTATION CONFORMANCE STATEMENT

PROFORMA (NORMATIVE) ..., A-1

ANNEX B PRODUCTION STATUS (NORMATIVE)......oioiieeeeeeeeeeeeeeeeeeen. B-1

ANNEX C QUALIFIED PARAMETERS (NORMATIVE).......ooooioiieeeeeeeeeeee. C-1

ANNEX D OBJECT IDENTIFIERS DEFINITION (NORMATIVE) .......cccccevue... D-1

ANNEX E COMPOSITION OF PARAMETER, EVENT, AND DIRECTIVE
NAMES AND PARAMETER AND EVENT LISTS (NORMATIVE)...E-1

ANNEX F DATA TYPES DEFINITION (NORMATIVE) ....cccceovoiiiiinininciciens F-1
ANNEX G SERVICE STATE TABLES (NORMATIVE)..c.cccccviiiiiiiniiieiieee, G-1
ANNEX H SECURITY, SANA, AND PATENT CONSIDERATIONS
(INFORMATIVE) ..ttt H-1
ANNEX T INFORMATIVE REFERENCES (INFORMATIVE) ....ccccoooiviiieenee. I-1
ANNEXJ INDEX TO DEFINITIONS (INFORMATIVE) .ccooiiiieieieieeeeees J-1
ANNEX K ACRONYMS (INFORMATIVE) ..cc.ccoviiiiiiinieinieinctecereeceeeeee K-1
ANNEX L OBJECT IDENTIFIERS (INFORMATIVE) ..cccvieieiiirieeeseseeeeeas L-1

ANNEX M PUBLISHED IDENTIFIERS FOR FUNCTIONAL
RESOURCES REGISTERED UNDER THE
CROSSSUPPORTFUNCTIONALITIES NODE (INFORMATIVE) .... M-1

Figure
1-1  Cross Support Service Documentation ............ceeerveeriieniieeeiieenieeseeesieesieeseeeeneeeeens 1-4
2-1 CSTS Specification Framework CONCePt.........ccouievuieiueeriieriieiiienieeieesieenieesieesieesieenenns 2-2
2-2  Service and Procedure States (Stateful Prime Procedure)..........cccoeevvevvieecieenneennenn. 2-13
2-3  Service and Procedure States (Stateless Prime Procedure) ..........ccccceevvveniiencnnnnnnn. 2-14
2-4 Communications Realization of a Cross Support Transfer Service .........c.ccevuvenennne. 2-17
4-1 Services Using a Buffered Data Delivery Procedure ............cccooovveviieiiiecciieciieee. 4-18
4-2 Real-Time and Complete Buffered Data Delivery Service Instances

and Supporting Buffering Mechanisms ...........cccceeveeiiierieeniieniieeeeerceee e 4-19
A-1 Production Status DIagram.........ccccuieiiieiiieiiieeiie e eriee et e e e eteeesaeeesaeesesee e B-1
C-1 CSTS and Cross Support Resources Root Object Identifier Tree........ccceeveveervienenennne D-2
C-2  ‘ProcedUIES’ SUDIICE .....ccueieiieiieiieeie ettt ettt ettt ettt e st esteeseeesaeesaeesneesnneeneas D-6
CCSDS 921.1-B-1 Page vii April 2017

© IS0 2020 - All rights reserved



IS0 23103:2020(E)

CONTENTS (continued)

Figure Page
C-3 ‘“fwProceduresFunctionalities’ SUBLIee. .......c..cceviriiiiiniiiiincccccc D-8
C-4 “SEIVICES” SUDLICE. ....eoueiiuiiiiiiiieieeee ettt ettt ettt D-9
C-5  “service procedures’ SUDIIEE........cccuivieerireieeieeieeieeie et eie et eaeesseesseeseeeseeesneesenennns D-10
C-6 ‘crossSupportFunctionalities’ SUDIICE........c.ccevueeeiieieiiieriieeieeeee e D-12
C-7 ‘agenciesFunctionalities’ SUDLICE........cccuieriiiriiieeiie et D-14
L-1 Cross Support Services Part of the CCSDS Object Identifiers Tree ..........ccevverueennenn. L-1
L-2  CSS Object Identifiers TTreE......cccuereerierieiierieeieeie ettt L-1
L-3 CSTS Object Identifiers TIEE ......cceevueeeriieriieiiieeiie ettt L-2
L-4 CSTS Specification Framework Object Identifiers Tree..........cccceeveevienieneeneeniennnns L-3
L-5 CSTS Services Object Identifiers TTee.........cocveviirierieriiiiieiieeieeieeieeeeeesee e L-4
L-6 CSTS Published Identifiers—Object Identifiers Tree.........ccccevvveevieeniieiciieeieeeee L-6
M-1 Example Cross Support Functional RESOUICes..........ccceevvirriienienieniinienieeieee e M-2
M-2 Subcarrier Related Parameters of the Rtn401SpaceLinkCarrierRecpt

Functional RESOUICE ........coouiiiiiiiiiiiiiiiee e M-3
Table
2-1 Common Operations Defined by the CSTS Specification Framework ........................ 2-6
2-2 Common Procedures Defined by the CSTS Specification Framework........................ 2-8
2-3  Use of Operations by Common Procedures..............cocierieiiiiinnienienieeneeeesieesieenens 2-9
3-1 Standard Confirmed Operation Header Parameters ............ccccoecvveviiieeiiienieeniieeieeee 3-6
3-2 Standard Unconfirmed Operation Header Parameters ...........cccceeveeieeviencieenieenieennnnns 3-6
3-3  BIND Operation Parameters...........cccveiiieiiieiiiiiiiiie e esveesvee e e eseeeessaeessneees 3-10
3-4 UNBIND Operation Parameters ...........cccceccviereiieiiiieiiie et esie et eee s eene e 3-14
3-5 PEER-ABORT Operation Parameters ..........ccoceeveuieeiieeiieenieenieesiee e 3-15
3-6 START Operation Parameters.............cocueerieeeiiieiiiieeiieeeie et ereeeiee e eveeenee e 3-18
3-7 STOP Operation Parameters...........cccuvervierieeeiiieiiieeiieesieeeieesreesveeseeeesseeessaeessneenns 3-19
3-8 TRANSFER-DATA Operation Parameters...........cccevveerieerieeniiieeiieeieereeesieesieenns 3-20
3-9 PROCESS-DATA Operation Parameters............ccceevveeiiieniieeiieeeieeeiee e esiveenns 3-22
3-10 NOTIFY Operation Parameters ...........cccveruieeiuieeiiieeiieenieesieeseeesieeseeeenseeensneessseens 3-24
3-11 GET Operation Parameters..........cccueeieeierierieeieeieeieeieeieeieeieesseesseesseesseenseensaenseas 3-29
3-12 EXECUTE-DIRECTIVE Operation Parameters.............ccceeeevveevieeecrieenieenieesieesneenns 3-32
4-1 Association Control Procedure Required Operations...........cceeceeerveenieencieescieeeeneene 4-7
4-2  Association Control Procedure Configuration Parameters............cccoevveviervenieneennnnns 4-7
4-3  Association Control Procedure State Table..........ccccoviriininiiiininiiicicecc 4-8
4-4  Procedure State Table Incoming Event Description References..........c.ccccveeiieennnennee. 4-9
4-5 Procedure State Table Predicate DeSCriptionsS..........cecveeverieerieeniieieeniienieesiee e see e 4-9
4-6 Procedure State Table Simple Action References............cocevvveeviiiiieniinienienienieee 4-9
4-7 Procedure State Table Compound Action Definitions ..........ccceevveervierieencieesciesieene 4-9
4-8 Unbuffered Data Delivery Procedure Required Operations............cceevevververeeennnnne. 4-12
CCSDS 921.1-B-1 Page viii April 2017

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

© IS0 2020 - All rights reserved



IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

CONTENTS (continued)
Table Page
4-9 Unbuffered Data Delivery Procedure State Table.........cccoeeeeiieeiieiiieiiieciieeeeee, 4-13
4-10 Procedure State Table Incoming Event Description References........c.ccceevveereveneen. 4-13
4-11 Procedure State Table Predicate DeSCriptions...........ccceerveervereeniesieeieeieesieeieeneens 4-13
4-12 Procedure State Table Boolean FIags..........ccccoouieeiiiiiiiiiiiicieceeceecee e 4-14
4-13 Procedure State Table Simple Action References.........cooccveevieeviienciiescieeiecieee, 4-14
4-14 Buffered Data Delivery Procedure Required Operations...........ccceeeveevieeieeneeenieennnane 4-25
4-15 START EXtension Parameters .........ccecueerueeriieniienieniieniieniie sttt eeeens 4-25
4-16 Buffered Data Delivery Procedure Configuration Parameters ...........ccccceeeevveeiereennenn. 4-31
4-17 Buffered Data Delivery Procedure State Table ..........cccovievienieniienciiiieiiecieeieeene 4-32
4-18 Procedure State Table Incoming Event Description References............cccceeveeneene. 4-34
4-19 Procedure State Table Predicate DescCriptions...........cccveevvieeeiieeniieniiieniie e 4-34
4-20 Procedure State Table Boolean Flags ..........c.ccccveviieiieiiienieniieiieciecie e 4-34
4-21 Procedure State Table Simple Action References.........ccccevvevienieniiniieniiciieieeee 4-35
4-22 Procedure State Table Compound Action Definitions ...........ccceeceeeviieerieeneeenieenen. 4-35
4-23 Data Processing Procedure Required Operations............cccevvereenienienienieenieeieennens 4-45
4-24 PROCESS-DATA Extension Parameter ...........cccceveerienierienienienieeieeiecieeieeiene 4-45
4-25 NOTIFY Extension Parameters..........cccooceeiuieriiieeiiieeiie ettt 4-46
4-26 Data Processing Procedure Configuration Parameters............ccceeveevverienienienieennnne 4-50
4-27 Data Processing Procedure State Table ..........ccccveiviiiiiieniiiiiiieieeceecee e 4-51
4-28 Procedure State Table Incoming Event Description References........ccccceevvveveeennen. 4-52
4-29 Procedure State Table Predicate DesCriptions............cccveeviiieeieerieenieeeiie e 4-52
4-30 Procedure State Table Boolean FIags..........cccoevueeriiiiiiiiiiieciecieeeecee e 4-53
4-31 Procedure State Table Simple Action References.........cooceeevieeviienieeniienieeieee, 4-53
4-32 Procedure State Table Compound Action Definitions ...........ccceevveeeeieeecieeneeenneeennen. 4-53
4-33 Buffered Data Processing Procedure Required Operations...........cccceeeveeecieeeinveennenn. 4-60
4-34 Buffered Data Processing Procedure Configuration Parameters.............cccceevveveennenne 4-61
4-35 Buffered Data Processing Procedure State Table..........cccccevvievienieniinieniieiecieeee 4-62
4-36 Procedure State Table Incoming Event Description References.........cccccevveenveneen. 4-64
4-37 Procedure State Table Predicate DeSCriptions...........cccverveerierienienieeieeieeieeieeneens 4-64
4-38 Procedure State Table Boolean FIags..........cccoovvieeiiiiiiiieiiieiecieeceecee e 4-65
4-39 Procedure State Table Simple Action References.........ccocveevvveniienciienciecieeieee, 4-65
4-40 Procedure State Table Compound Action Definitions ...........ccceeveeeieerieesieenieeneennnans 4-65
4-41 Sequence-Controlled Data Processing Procedure Required Operations..................... 4-72
4-42 START EXtension Parameters ...........cocueevueeriiiniienieniieniieniesieesiie sttt 4-72
4-43 PROCESS-DATA Invocation Extension Parameters...........ccccceeeveeieevieeieenieenieennenns 4-73
4-44 PROCESS-DATA Return Extension Parameters..........ccccceeveeveneneeiicneneenienennenn 4-73
4-45 Sequence-Controlled Data Processing Procedure Configuration Parameters............... 4-79
4-46 Sequence-Controlled Data Processing Procedure State Table ...........cccoeevveviveneennnnne 4-80
4-47 Procedure State Table Incoming Event Description References...........cccceeveenieennnn. 4-81
4-48 Procedure State Table Predicate DescCriptions...........cccveevviveerieerieeniiesiee e 4-82
4-49 Procedure State Table Simple Action References.........cooceevvevienienciiniieeieeieeieeene 4-82
CCSDS 921.1-B-1 Page ix April 2017

© IS0 2020 - All rights reserved



