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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
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DS 133.0-B-1, September 2003, Space packet protocal.

es and paragraphs of publication CCSDS 133.0-B-1.
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Add the following informatien‘to the references indicated:

(3]
(4]

Pag¢

Document CCSBS 301.0-B-3, January 2002, is equivalent to ISO 11104:2003.

Document,GCSDS 135.0-B-1, January 2002, is equivalent to 1ISO 22647:—1).

B-1

Add theffollowing information to the references indicated:

nternational Standard specifies the space packet protocol for transferring space applicatiop data over a

psed CCSDS

Liced on the

he purposes of international standardization, .the “modifications outlined below shall apply t¢ the specific

(B2]
(B3]

(B6]

Document CCSDS 102.0-B-5, November 2000, is equivalent to ISO 13419:2003.
Document CCSDS 203.0-B-2, June 2001, is equivalent to ISO 12174:2003.

Document CCSDS 132.0-B-1, September 2003, is equivalent to ISO 22645:2005.

1) To be published.
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[B7] Document CCSDS 232.0-B-1, September 2003, is equivalent to ISO 22664:2005.
[B8] Document CCSDS 732.0-B-1, September 2003, is equivalent to ISO 22666:2005.
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 133.0-B-1.
To this end, NASA will act as a liaison body between CCSDS and ISO.
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AUTHORITY
Issue: Blue Book, Issue 1
Date: September 2003
Location: Not Applicable

This document has been approved for publication by the Management Coyncil of the
Consultative Committee for Space Data Systems (CCSDS)cand represents thg consensus
technical agreement of the participating CCSDS Membeér. Agencies. The prpcedure for
review and authorization of CCSDS Recommendationsds detailed in reference [B1], and the
record of Agency participation in the authorization-of this document can be obtained from
the CCSDS Secretariat at the address below.

This Recommendation is published.and maintained by:

CCSDS Secretariat

Office of Space Communication (Code M-3)
National Aeronautics and Space Administration
Washington, DC 20546, USA

CCSDS 133.0-B-1 Page i September 2003

© ISO 2005 — All rights reserved 5


https://standardsiso.com/api/?name=83773a19499011cbb6d83b560a82f187

ISO 22646:2005(E)

CCSDS RECOMMENDATION FOR SPACE PACKET PROTOCOL

STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization officially
established by the management of member space Agencies. 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 mmplpfply \/nlnnfary, the results of Committee actions are termed

Recommeddations and are not considered binding on any Agency.

This Recommendation is issued by, and represents the consensus of, the CCSDS Plenary
body. Agenhcy endorsement of this Recommendation is entirely voluntary. EndoySement,
however, indicates the following understandings:

— Wheneyer an Agency establishes a CCSDS-related standard, this standard will be in
accord with the relevant Recommendation. Establishing such a standard does not
precludg¢ other provisions which an Agency may develop.

— WheneVer an Agency establishes a CCSDS-related standard;“thé Agency will provide
other CCSDS member Agencies with the following information:

» Thelstandard itself.
» Thelanticipated date of initial operational capahility.
» Thelanticipated duration of operational service.

— Specifid service arrangements are madexvia memoranda of agreement. Neither this
Recommendation nor any ensuing .standard is a substitute for a memorandum of
agreemant.

No later than five years from its date of issuance, this Recommendation will be reviewed by
the CCSDY 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 thgse instances when a new version of a Recommendation is issued, existing
CCSOS-related Agency standards and implementations are not negated or deemed to
be non<€CSDS compatible. It is the responsibility of each Agency to determine when
such standards or implementations are to be modified. Each Agency is, however,
strongly encouraged to direct planning for its new standards and implementations
towards the later version of the Recommendation.

CCSDS 133.0-B-1 Page ii September 2003
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FOREWORD

This document is a technical Recommendation for use in developing flight and ground
systems for space missions and has been prepared by the Consultative Committee for Space
Data Systems (CCSDS). The Space Packet Protocol described herein is intended for
missions that are cross-supported between Agencies of the CCSDS.

This Recommendation specifies a communications protocol to be used by space[missions to
transfer space application data over a network that involves a ground:to-space pr space-to-
space communications link. This Recommendation was developed” by consdlidating the
specifications of the packet portion of three CCSDS Recommendations, refergnces [B2]-
[B4], which define essentially the same protocol and servi¢es but in slightly different
contexts.

This Recommendation does not change the major technical contents defined in| (references
[B2]-[B4]), but the presentation of the specification has been changed so that:

a) this protocol can be used to transfer any:data over any space link in either|direction;
b) all CCSDS space link protocols are\specified in a unified manner;

c) the specification matches the ‘Open Systems Interconnection (OSI) Basit Reference
Model (references [1] and, [2]).

Together with the change in_presentation, a few technical specifications in refefences [B2]-
[B4] have been changed«in-order to unify the specifications in references [B2]-|B4]. Also,
some technical terms™in references [B2]-[B4] have been changed in order tp unify the
terminology used in‘all the CCSDS Recommendations that define space link protpcols and to
define this protocal as a general communications protocol. These changes are listed in annex
C of this Recemmendation.

Throughdhe process of normal evolution, it is expected that expansion, |deletion or
modification to this document may occur. This Recommendation is thereforg¢ subject to
CCSDS document management and change control procedures, as defined in refgrence [B1].
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 i.

CCsSDS 133.0-B-1 Page iii September 2003
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASl)/Italy.

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

— Canadian Space Agency (CSA)/Canada.

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

— Deutsches Zentrum fir Luft- und Raumfahrt e.VV. (DLR)/Germany.
— Europegn Space Agency (ESA)/Europe.

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

— Nationa| Aeronautics and Space Administration (NASA)/USA.

— Nationa| Space Development Agency of Japan (NASDA)/Japan.

— Russian|Space Agency (RSA)/Russian Federation.

Observer Agencies

— Austrian Space Agency (ASA)/Austria.

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

— Centro Tecnico Aeroespacial (CTA)/Brazil.

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

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

— Commupications Research Laboratory (CRLy)/Japan.

— Danish $pace Research Institute (DSRI)/Déenmark.

— Europegn Organization for the Exploitation of Meteorological Satellites
(EUME[TSAT)/Europe.

— Europegn Telecommunications,Satellite Organization (EUTELSAT)/Europe.

— Federal [Service of ScientificTechnical & Cultural Affairs (FSST&CA)/Belgium.

— Hellenig National Space Committee (HNSC)/Greece.

— Indian Space Research-Organization (ISRO)/India.

— Institute of Space and Astronautical Science (ISAS)/Japan.

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

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

- MIKOMTEK;"CSIR (CSIR)/Republic of South Africa.

— Korea Aeraspace Research Institute (KARI)/Korea.

— Ministry of Communications (MOC)/Israel.

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

— National Space Program Office (NSPO)/Taipei.

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

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.

CCSDS 133.0-B-1 Page iv September 2003
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1 INTRODUCTION
1.1 PURPOSE

The purpose of this Recommendation is to specify the Space Packet Protocol. Space
missions will use this protocol to transfer space application data over a network that involves
a ground-to-space or space-to-space communications link.

1.2 SCOPE

This Recommendation defines the Space Packet Protocol in terms of:
a) the services provided to the users of this protocol;
b) the protocol data units employed by the protocol; and

c) the procedures performed by the protocol.

It does not specify:
a) individual implementations or produsts;
b) the implementation of service interfaces within real systems;
c) the methods or technologiestequired to perform the procedures; or

d) the management activities required to configure and control the protocol.

1.3 APPLICABILITY

This Recommendation applies to the creation of Agency standards and to [future data
communicatiens-over space links between CCSDS Agencies in cross-support sityations. The
Recommendation includes comprehensive specification of the services and protogol for inter-
Agency.cross-support. It is neither a specification of, nor a design for, real systems that may
be imiplemented for existing or future missions.

The Recommendation specified in this document is to be invoked through |the normal
standards—programs—of each-CCSDS-Agency-and-is-apphcable-to-those-missiods for which
cross-support, based on capabilities described in this Recommendation, is anticipated.
Where mandatory capabilities are clearly indicated in sections of the Recommendation, they
must be implemented when this document is used as a basis for cross-support. Where
options are allowed or implied, implementation of these options is subject to specific
bilateral cross- support agreements between the Agencies involved.

CCSDS 133.0-B-1 Page 1-1 September 2003
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1.4 RATIONALE

The CCSDS believes it is important to document the rationale underlying the
recommendations chosen, so that future evaluations of proposed changes or improvements
will not lose sight of previous decisions.

1.5 DOCPpMENTSTRUCTURE

This documeent is divided into five numbered sections and three annexes:

a) sectfon 1 presents the purpose, scope, applicability, and rationale . of- this
Recpmmendation and lists the conventions, definitions, and references used
throighout the Recommendation;

b) sectjon 2 provides an overview of the Space Packet Protocol;
c) section 3 defines the services provided by the protocol entity;

d) sectjon 4 specifies the protocol data units and procedures employed by the protocol
entity;

e) section 5 lists the managed parameters associated With this protocol;

f) anngx A lists all acronyms used within this doctiment;

g) anngx B provides a list of informative references;

h) anngx C lists the changes from the glder CCSDS Recommendations (references [B2]-

[B4]).

1.6 CONNMENTIONS AND DEFINITIONS
1.6.1 DERKINITIONS

1.6.1.1 Definitions from the Open Systems Interconnection (OSI) Basic Reference
Mpdel

This Recommendation makes use of a number of terms defined in reference [1]. The use of
those termslin=this Recommendation shall be understood in a gnnnrir sense; i.ein the sense
that those terms are generally applicable to any of a variety of technologies that provide for
the exchange of information between real systems. Those terms are:

a) blocking;
b) connection;
C) entity;

d) flow control;

CCSDS 133.0-B-1 Page 1-2 September 2003
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e) peer entities;
f) protocol control information;
g) protocol data unit;

h) real system;

1) segmenting;

J) service;

k) Service Access Point (SAP);
[) SAP address;

m) service data unit.

1.6.1.2 Definitions from OSI Service Definition Conventions

This Recommendation makes use of a number of ferms defined in reference [2].| The use of
those terms in this Recommendation shall be understood in a generic sense; i.e., in the sense
that those terms are generally applicable to*any of a variety of technologies that| provide for
the exchange of information between real systems. Those terms are:

a) indication;

b) primitive;

C) request;

d) service provider;

e) service user.

1.6.1.3 _<Ferms Defined in this Recommendation

For<th& purposes of this Recommendation, the following definitions also apply. |Many other
terms that pertain to specific items are defined in the appropriate sections.

asynchronous: not synchronous (see below).
delimited: having a known (and finite) length; applies to data in the context of data handling.

Mission Phase: a period of a mission during which specified communications
characteristics are fixed. The transition between two consecutive mission phases may cause
an interruption of the communications services.

Physical Channel: a stream of bits transferred over a space link in a single direction.

CCSDS 133.0-B-1 Page 1-3 September 2003
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space link: a communications link between a spacecraft and its associated ground system,
or between two spacecraft. A space link consists of one or more Physical Channels in one or
both directions.

synchronous: of or pertaining to a sequence of events occurring in a fixed time relationship
(within specified tolerance) to another sequence of events.

1.6.2 NOMENCLATURE

The following conventions apply throughout this Recommendation:
a) the yords ‘shall” and ‘must’ imply a binding and verifiable specification;
b) the yvord ‘should’ implies an optional, but desirable, specification;
c) the yvord ‘may’ implies an optional specification;

d) the yvords ‘is’, ‘are’, and ‘will” imply statements of fact.

1.6.3 CONVENTIONS

In this docyment, the following convention is used to.identify each bit in an N-bit field. The
first bit in §he field to be transmitted (i.e., the most left justified when drawing a figure) is
defined to e “Bit 0°; the following bit is defined-to be *Bit 1* and so on up to ‘Bit N-1".
When the field is used to express a binary valide (such as a counter), the Most Significant Bit
(MSB) shal] be the first transmitted bit of the/field, i.e., ‘Bit 0" (see figure 1-1).

BITO BIT N1

N-BIT DATA FIELD

4

FIRST-BIT TRANSFERRED = MSB

Figure 1-1: Bit Numbering Convention

In accordancewithrstandard data=commumnications practice, data fretdsare oftenrgrouped-into
eight-bit ‘words’ which conform to the above convention. Throughout this
Recommendation, such an eight-bit word is called an “octet’.

The numbering for octets within a data structure starts with zero.

By CCSDS convention, all “spare’ bits shall be permanently set to ‘0.

CCSDS 133.0-B-1 Page 1-4 September 2003
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1.7 REFERENCES

The following documents contain provisions which, through reference in this text, constitute
provisions of this Recommendation. At the time of publication, the editions indicated were
valid. All documents are subject to revision, and users of this Recommendation are
encouraged to investigate the possibility of applying the most recent editions of the
documents indicated below. The CCSDS Secretariat maintains a register of currently valid
CCSDS Recommendations.

[1] Information Technology—Open Systems Interconnection—Basic. -Referepce Model:
The Basic Model. International Standard, ISO/IEC 7498-1. 2ng-ed. Geneva: 1SO,
1994,

[2] Information Technology—Open Systems Interconnection—<Basic Reference Model—
Conventions for the Definition of OSI Services. ‘nternational Standard, ISO/IEC
10731:1994. Geneva: 1SO, 1994.

[3] Time Code Formats. Recommendation for. Space Data Systems Standands, CCSDS
301.0-B-3. Blue Book. Issue 3. Washingten, D.C.: CCSDS, January 2002.

[4] Space Link Identifiers. Recommendation for Space Data System Standafds, CCSDS
135.0-B-1. Blue Book. Issue 1. Washington, D.C.: CCSDS, January 2002

NOTE - Informative references.are listed in annex B.

CCSDS 133.0-B-1 Page 1-5 September 2003

© ISO 2005 — All rights reserved 17


https://standardsiso.com/api/?name=83773a19499011cbb6d83b560a82f187

ISO 22646:2005(E)

(blank page)

18

© I1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=83773a19499011cbb6d83b560a82f187

ISO 22646:2005(E)

CCSDS RECOMMENDATION FOR SPACE PACKET PROTOCOL

2 OVERVIEW
2.1 CONCEPT OF SPACE PACKET PROTOCOL
2.1.1 ARCHITECTURE

The Space Packet Protocol is designed to meet the requirements of space missions to
efficiently transfer space application data of various types and characteristics avgr a network
that involves a ground-to-space or space-to-space communications link (hergafter called
space link).

Figure 2-1 illustrates where the Space Packet Protocol is located imthe protocol| stack. The
Space Packet Protocol provides a unidirectional data transfer service from a single source
user application to one or more destination user applications through orje or more
subnetworks. The path from the source user application to the destination user application(s)
through the subnetwork(s) is called a Logical Data Path(LDP).

USER LOGIGRS USER
APPLICATION D% APPLICATION
FATH
SPACE SPACE
PACKET PACKET
PROTOCOL PROTOCOL
SUBNETWORK SUBNETWORK
PROTOCOLS PROTOCOLS
INTERVENING
SUBNETWORKS

Figure 2-1: Protocol Configuration

As the data traverse the subnetworks of the LDP, they are carried by subnetwork-specific
mechanisms using protocols provided by the subnetworks. The selection of protocols used in
the subnetworks is determined independently for each subnetwork and may not be the same
through the entire LDP.

The LDP is configured by a service of a management system before actual data transfer
occurs, and can only be reconfigured through the management system. Every LDP is
uniquely identified by a Path Identifier (Path ID). Each LDP consists of a single source end
system, one or more destination end systems, one or more subnetworks, and, if multiple
CCSDS 133.0-B-1
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subnetworks are involved, one or more intermediate systems that interconnect the
subnetworks. An LDP involves only one subnetwork only if the source and destination end
systems are on the same subnetwork.

Figure 2-2 shows an example of an LDP from a single source user application to a single
destination user application. In this example, the source and destination end systems are
connected via three subnetworks interconnected by two intermediate systems.

NOTES
1 For typical configurations of LDPs, see reference [B5].
2 In spme implementations, the functions of the source or destination Space Packet

Protpcol entity depicted in figure 2-2 may be performed by the user gpplication itself.
In sych cases, the portion of the user application that performs the functions described
in this Recommendation should be regarded as the Space Packet Protocol entity.

SOPRCE DESTINATION
UBER USER
APPLICATION APPLICATION

SOPRCE INTERMEDIATE INTERMEDIATE DESTINATION
SPACH PACKET SPACE PACKET SPACE PACKET SPACE PACKET
PROJrOCOL PROTOCOL PROTOCOL PROTOCOL
ENTITY ENTITY ENTITY ENTITY
LOCAL INTERMEDIATE LOCAL
SUBNETWORK SUBNETWORK SUBNETWORK

Figure 2-2: Example of a Logical Data Path

2.1.2 PROQTOCOL'FEATURES

The Space Paeket Protocol provides the users with services to transfer space application data
through an LDP. The major function performed by this protocol is the routing of application
data along the LDP through underlying subnetworks.

The protocol data units employed by this protocol are Space Packets (unless otherwise stated,
the term “Packet’ in this document refers to the Space Packet). They are variable in length
(or may be fixed at the discretion of the user) and are transmitted at variable intervals. Aside
from a header that identifies the Packet, the internal data content of Space Packets is
completely under the control of the user application. Each user application can define the
organization and content of Packets independently of other user applications and with a
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minimum of constraints imposed by the transmission mechanisms of the underlying
subnetworks.

The Space Packet Protocol entity at the source end system either generates Space Packets
from service data units supplied by the source user application, or validates Space Packets
provided as service data units by the source user application. At the source and intermediate
systems, the Space Packet Protocol entity examines the Path ID of incoming Space Packets
and routes them through appropriate subnetworks using the mechanisms provjded by the
subnetworks. Routing information (i.e., mapping from Path IDs to subnetwork gddresses) is
provided to the Space Packet Protocol entities by management. If -there dre multiple
destinations for an LDP, multicasting of Space Packets may be performed by gne or more
Space Packet Protocol entities at the source end system and/or intermediate system(s).

2.1.3 ADDRESSING

Each LDP is uniquely identified by a Path ID. A Path iD consists of an Application Process
Identifier (APID) and an optional APID Qualifier.

An APID Qualifier identifies a naming domain for APIDs and APIDs are uniqlie only in a
single naming domain. An APID naming damain usually corresponds to a spacgcraft (or an
element of a constellation of cooperating-Space vehicles). Each space project shall establish
APID naming domains to be used in their project. The assignment of APIDs to LLDPs within
a naming domain is controlled by'the space project that owns the naming dgmain. If a
system (or a subnetwork) handfes only Space Packets associated with a single naming
domain, the APID Qualifier need not be used in the system (or the subnetwork).

While the APID is contained in the Packet Primary Header of the Space Packet, the APID
Qualifier does not appear in the data structure defined by the Space Packet Protocol. The
value of the APID Qualifier is usually carried by a protocol (or protocols) of thg underlying
subnetworks.

If Space<Packets are transferred over a space-to-ground or space-to-space communications
link with one of the Space Data Link Protocols (references [B6]-[B8]), the Magter Channel
Identifier (MCID), carried by the Space Data Link Protocol and defined therein, shall be used
as the APID Qualifier.

2.14 PROTOCOL DESCRIPTION

The Space Packet Protocol is described in terms of:
a) the services provided to the users;
b) the protocol data units; and

c) the procedures performed by the protocol.
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The service definitions are given in the form of primitives, which present an abstract model
of the logical exchange of data and control information between the protocol entity and the
service user. The definitions of primitives are independent of specific implementation
approaches.

The procedure specifications define the procedures performed by protocol entities for the
transfer of information between peer entities. The definitions of procedures are independent
of specific ihplementation methods or technologies.

This protocpl specification also specifies the requirements for the services provided hy the
underlying subnetworks.

2.2 OVERVIEW OF SERVICES
2.2.1 COMMON FEATURES OF SERVICES

The Space Packet Protocol provides users with data transfer servicés” The point at which a
service is provided by a protocol entity to a user is called an_SAP (see reference [1]). A
Service Acgess Point of the Space Packet Protocol is identified by a Path ID and each service
user is also jdentified by a Path ID.

Service dafa units submitted to a SAP are processed in the order of submission. No
processing order is maintained for service data units)submitted to different SAPs.

NOTE - |Implementations may be required:to perform flow control at a SAP between the
service user and the service provider. However, CCSDS does not recommend a
scheme for flow control between the user and the provider.

The followings are features common'to the services defined by this Recommendation:

a) Pre-ponfigured ServiCes. The user can send or receive data only through a pre-
confligured LDP gstablished by management.

b) Unidirectionak(one way) Services. One end of an LDP can send, but not receive,
datalthrough*the LDP, while the other end can receive, but not send.

c) Asypchronous Services. There are no predefined timing rules for the transfer of
service dafa units supplied by the Service user. The user may request data transfer at
any time it desires, but there may be restrictions imposed by the provider on the data
generation rate.

d) Unconfirmed Services: the sending user does not receive confirmation from the
receiving end that data has been received.

e) Incomplete Services. The services do not guarantee completeness, nor do they
provide a retransmission mechanism.
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f) Non-sequence Preserving Services. The sequence of service data units supplied by
the sending user may not be preserved through the LDP.

NOTE - This protocol may be used for sending data from user A to user B and from user
B to user A, but two LDPs, one for each direction, should be used in such cases.

The end-to-end quality-of-service provided to service users will vary according to the
individual qualities-of-service provided by the various subnetworks along the|LDP. The
Space Packet Protocol does not provide any mechanisms for guaranteeing p particular
quality-of-service; it is the responsibility of implementing organizations' to engure that the
end-to-end performance of a particular service instance meets the requirements of] its users.

2.2.2 SUMMARY OF SERVICES
2.2.2.1 General

The Space Packet Protocol provides two services: Packet Service and Octet Strjng Service.
Table 2-1 summarizes these services.

Table 2-1: Summary of Services.Provided by Space Packet Protoc

Service Service Data Unit SAP Address
Packet Space Packet Path ID
Octet String Octet String Path ID

Each source or déstination SAP of an LDP has an associated type of service, either Packet or
Octet String~TFhe service type need not be preserved from end to end of the¢ LDP; i.e.,
asymmetri€_services may be provided. For instance, an invocation of the Qctet String
Service-at the source end system may (at the user’s request) result in an insfance of the
Packeét Service at the destination end system(s) of the same LDP.

NOTE - As explained in 2.1.2, the protocol data unit is the Space Packet for poth service
types. In the case of the Packet Service the same Space Packet is dsed both as

the service data unit and as the protocol data unit.

2.2.2.2 Packet Service

The Packet Service transfers Space Packets, pre-formatted by the service user, intact through
the LDP. The service user must generate Space Packets according to the specification given
in subsection 4.1 of this Recommendation. Space Packets supplied by the service user are
transferred by the service provider without further formatting.
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2.2.2.3 Octet String Service

The Octet String service transfers delimited strings of octets supplied by the service user
through the LDP. The service provider transfers the strings of octets by formatting them into
Space Packets.
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2.3.1 GEINERAL FUNCTIONS
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Packet Protocol transfers service data units, supplied by sending\*users,
d in a sequence of protocol data units known as Space Packets, using-services of
subnetworks. The Space Packets have variable lengths and are transferred
networks asynchronously.

| entity performs the following protocol functions:

ration (or validation) and processing of protocol control information included in
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ng of protocol data units through a series of underlying subnetworks;

iplexing/demultiplexing in order for variods service users (i.e., various LDPSs) to
e a logical connection provided by an underlying subnetwork.

| entity does not perform the following protocol functions:
ection establishment and release;

nenting and blocking of-service data units;

nsmission of missing-service data units;

control.

ERNAL.ORGANIZATION OF PROTOCOL ENTITY

2-4; and 2-5 show the internal organization of the protocol entity of the sending,

Figures 2-3

intermediat ey s—respectively-
bottom of the figure. In figure 2-4, data flow between top and bottom in both directions. In
figure 2-5, data flow from bottom to top.
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These figures identify data-handling functions performed by the protocol entity. The
purpose of these figures is to show logical relationships among the functions of the protocol
entity. The figures are not intended to imply any hardware or software configuration in a
real system. Depending on the services actually used for a real system, not all of the
functions may be present in the protocol entity.
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Octet String

Service Packet
Service
Packet
Assembly

Packet Transfer
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Figure 2-3: Internal Organization of Protocol Entity (Sending End

N

Packet Relay
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Subnetweorks

Figure 2-4: Internal Organization of Protocol Entity (Intermediate Sygtem)

Octet Stting

Service Packet
Service
Packet
Extraction

Path Recovery

0

Subnetwork

Figure 2-5: Internal Organization of Protocol Entity (Receiving Engd)

2.4 SERVICES ASSUMED FROM SUBNETWORKS

241 SERVICES ASSUMED FROM SUBNETWORKS

As described in 2.1.1, the Space Packet Protocol uses services provided by the underlying
subnetworks. It is intended that the Space Packet Protocol be capable of operating over
services derived from a wide variety of real subnetworks and data links. Therefore, in order
to simplify the specifications of the protocol, its operation is defined with respect to an
abstract underlying service rather than any particular real subnetwork service.
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It is assumed in this specification that the underlying subnetworks provide the following
capabilities to the Space Packet Protocol:

a) addressing and routing capability in the subnetwork to be used for establishing LDPs;

b) capability for associating an APID Qualifier (see 2.1.3) with each Space Packet that
traverses the subnetwork (if necessary).

2.4.2 PERFORMANCE REQUIREMENTS TO SUBNETWORKS

The performance of the underlying subnetworks shall be chosen according to the following
criteria:

a) the probability of misidentifying the APID and other values in the Pagket header shall
be lgss than a mission-specified value;

b) the probability of loss of Space Packets by the subnetworks:shall be less than a
misgion-specified value.
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3 SERVICE DEFINITION
3.1 OVERVIEW

This section provides service definition in the form of primitives, which present an abstract
model of the logical exchange of data and control information between the protocol entity
and the service user. The definitions of primitives are independent of specific
implementation approaches.

The parameters of the primitives are specified in an abstract sense Land [specify the
information to be made available to the user of the primitive. The way-in whigh a specific
implementation makes this information available is not constrained Dy this specification. In
addition to the parameters specified in this section, an implementation may pfovide other
parameters to the service user (e.g., parameters for controling the service,| monitoring
performance, facilitating diagnosis, etc.).

3.2 SOURCE DATA
3.21 SOURCE DATA OVERVIEW

This subsection describes the service data units that are transferred from sendjng users to
receiving users by the Space Packet Protocol.

The service data units transferredby the Space Packet Protocol are:
a) Space Packet;
b) Octet String.

3.2.2 SPACEPACKET

3.2.2.1 (Jhe Space Packet shall be a variable-length, delimited, octet-aligndd data unit
defined\in section 4 of this Recommendation. It shall consist of at least 7 and at|most 65542
octets,"but individual project organizations may establish the maximum length uged for their
projects, taking into account the maximum service data unit size in all subnetworks traversed
by the LDP.

3.2.2.2 Space Packets shall be transferred through the LDP with the Packet Service.

3.2.3 OCTET STRING

3.2.3.1 The Octet String shall be a variable-length, delimited, octet-aligned data unit whose
content and format are unknown to the Space Packet Protocol. It shall consist of at least 1
and at most 65536 octets, but individual project organizations may establish the maximum
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for their projects, taking into account the maximum service data unit size in all

subnetworks traversed by the LDP.

3.2.3.2 The Octet String may contain a Packet Secondary Header defined in 4.1.3.2 of this
Recommendation.

3.2.3.3 Octet Strings shall be transferred through the LDP with the Octet String Service.

3.3 PACKET SERVICE

3.3.1 OVi

The Packet
through thg
specificatio
service user

FRVIEW OF PACKET SERVICE

Service shall transfer Space Packets, pre-formatted by the service user, intact

LDP. The service user must generate Space Packets according to the
N given in section 4 of this Recommendation. Space Packets supplied by the
shall be transferred by the service provider without further‘formatting.

3.3.2 PACKET SERVICE PARAMETERS

3.3.2.1 Space Packet

The Space Racket parameter shall be the service data unit transferred by the Packet Service.
NOTE - [or restrictions on the Space Packets-transferred by the Packet Service, see 3.2.2.
3.3.22 APRID

The APID |is a mandatory parameter and must be used in conjunction with the APID
Qualifier (if used) to uniquely identify the LDP.

3.3.2.3 APRID Qualifier

The APID Qualifier:is an optional parameter that is associated with the APID of the Space
Packet; it may bé&-used to identify the naming domain of the APID. This information, when
used, shall| be, “transferred through the LDP using a service provided by underlying
subnetworks:

3.3.2.4 QoS Requirement

The QoS Requirement is an optional parameter that indicates the quality-of-service
requirement of each Space Packet. If one of the underlying subnetworks supports multiple
levels of quality-of-service, then this parameter shall be used to select an appropriate quality-
of-service level.

CCSDS 133.0-B-1 Page 3-2 September 2003

28 © 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=83773a19499011cbb6d83b560a82f187

ISO 22646:2005(E)

CCSDS RECOMMENDATION FOR SPACE PACKET PROTOCOL

NOTE - |If the Telecommand (TC) Space Data Link Protocol (reference [B7]) is used as
one of the protocols of the underlying subnetworks, the user can specify with this
parameter whether the Type-A or Type-B service should be applied to the
transfer of each Space Packet.

3.3.3 PACKET SERVICE PRIMITIVES

3.3.3.1 General

The service primitives associated with this service are:
a) PACKET.request;
b) PACKET.indication.

3.3.3.2 PACKET.request
3.3.3.2.1 Function

At the sending end, the Packet Service user shall pass a PACKET.request prinpitive to the
service provider to request that a Packet*he transferred to the user at the regeiving end
through the specified LDP.

NOTE - The PACKET.request.primitive is the service request primitive fon the Packet
Service.

3.3.3.2.2 Semantics
The PACKET.request-primitive shall provide parameters as follows:

PACKET-request (Space Packet,
APID,
APID Qualifier (optional),
QoS Requirement (optional))

3.8:3.2.3 When Generated

Thae DACIKET vramuiag
C T 7AACTIXE T TCYUTS

the Space Packet.

-+

nrertnsza chall ha nacea A tA tha carmpana meAyviAAy +4 rnn..rmt tt d
P Ve Sia It PaSSCU U e~ SCTVICCPTUVIUCT tU—TCYUC IT 10 sen

3.3.3.2.4 Effect On Receipt

Receipt of the PACKET.request primitive shall cause the service provider to transfer the
Space Packet.
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3.3.3.2.5 Additional Comments

The PACK

ET.request primitive shall be used to transfer Space Packets through the LDP

identified with the APID and the optional APID Qualifier.

3.3.3.3 PACKET.indication

3.3.33.1

At the receg
Service use

NOTE -

3.3.3.3.2
The PACKI

PAC

3.3.3.33 )

The PACK
Service use
3.3.3.34

The effect
undefined.

Function

iving end, the service provider shall pass a PACKET.indication to the, Packet
[ to deliver a Packet.

The PACKET.indication primitive is the service indication primitive for the
Packet Service.

$emantics

ET.indication primitive shall provide parameters as ‘follows:

KET.indication (Space Packet,

APID,
APID Qualifier-(optional))

hen Generated

ET.indication primitive shall be passed from the service provider to the Packet
at the receiving end ta deliver a Space Packet.

Fffect On Receipt

of receipt \of the PACKET.indication primitive by the Packet Service user is

1o

3.3.3.3.5

/

The PACK

Additiomat-Comments

ET.indication primitive shall be used to deliver Space Packets to the Packet

Service user identified with the APID and the APID Qualifier.
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3.4 OCTET STRING SERVICE
341 OVERVIEW OF OCTET STRING SERVICE

The Octet String service shall transfer delimited strings of octets supplied by the service user
through the LDP. The service provider shall transfer the strings of octets by formatting them
into Space Packets.

3.4.2 OCTET STRING SERVICE PARAMETERS
3.4.2.1 Octet String

The Octet String parameter shall be the service data unit transferred by the Qctet String
Service.

NOTE - For restrictions on the Octet Strings transferred by the Octet String [Service, see
3.2.3.

34.22 APID

The APID is a mandatory parametercand must be used in conjunction with the APID
Qualifier (if used) to uniquely identify-the LDP.

3.4.2.3 APID Qualifier

The APID Qualifier is-an optional parameter that is associated with the APID gf the Space
Packet generated from-the Octet String; it may be used to identify the naming dgmain of the
APID. This infarmation, when used, shall be transferred through the LDP usifng a service
provided by underlying subnetworks.

3.4.2,4."Secondary Header Indicator

The Packet Primary Header shall contain a Secondary Header Flag that indicates the
presence or absence of a Packet Secondary Header. The service user in the|source end
system shall signal whether or not a Packet Secondary Header is contained at the start of the
Octet String by passing the Secondary Header Indicator parameter to the service provider.
The service provider shall use the value of this parameter to set the value of the Secondary
Header Flag in the Packet Primary Header.

NOTE - The Secondary Header is a feature of the Space Packet which allows additional
types of information that may be useful to the user application (e.g., a time code)
to be included.
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3.4.25 Quality of Service (QoS) Requirement

The QoS Requirement is an optional parameter that indicates the quality-of-service
requirement of each Space Packet. If one of the underlying subnetworks supports multiple
levels of quality-of-service, this parameter is used to select an appropriate quality-of-service

level.

NOTE - |If the TC Space Data Link Protocol (reference [B7]) is used as one of the
rotocols of the underlying subnetworks, the user can specify with this parameter
hether the Type-A or Type-B service should be applied to the transfer of each
pace Packet.

3.4.2.6 Data Loss Indicator

The Data Lpss Indicator parameter shall be used to alert the user in a destination end system

that one of more Octet Strings have been lost during transmission; ds evidenced by a

discontinuity in the Packet Sequence Count. This is an optional parameter, the presence or

absence of
a particula
consistently

343 OC]
3431 G
The service
a) OC]
b) OCT
3432 O
34321

At the seng

hich is implementation-specific. If Data Loss Indicators are to be generated by
implementation then they must be declared at-design time and be used
by all parties involved in the implementation.

[ET STRING SERVICE PRIMITIVES
eneral

primitives associated with this sefvice are:
[ET_STRING.request;
[ET_STRING.indication.
CTET_STRING:Tequest

Function

ing.end, the Octet String Service user shall pass an OCTET_STRING.request

primitive tg

the service provider to request that an Octet String be transferred to the user at

the receivin

NOTE -

g end through the specified LDP.

The OCTET_STRING.request primitive is the service request primitive for the
Octet String Service.

3.4.3.2.2 Semantics

The OCTET_STRING.request primitive shall provide parameters as follows:
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OCTET_STRING.request  (Octet String,
APID,
APID Qualifier (optional),
Secondary Header Indicator,
QoS Requirement (optional))

3.4.3.2.3 When Generated
The OCTET_STRING.request primitive shall be passed to the service provider {o request it
to send the Octet String.
3.4.3.2.4 Effect On Receipt
Receipt of the OCTET_STRING.request primitive shall cause the service providdr to transfer
the Octet String.

3.4.3.25 Additional Comments
The OCTET_STRING.request primitive shall be used to transfer Octet Strings through the
LDP identified with the APID and the APID Qualifier.
3.4.3.3 OCTET_STRING.indication

3.4.3.3.1 Function

At the receiving end; ;the service provider shall pass an OCTET_STRING.indidation to the
Octet String ServiCe user to deliver an Octet String.

NOTE - The OCTET_STRING.indication primitive is the service indication grimitive for
the Octet String Service.

3.4:3.3.2 Semantics

The OCTET _STRING indication primitive stiatt provide parameters as fottows:

OCTET_STRING.indication (Octet String,
APID,
APID Qualifier (optional),
Secondary Header Indicator,
Data Loss Indicator (optional))
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3.4.3.3.3 When Generated

The OCTET_STRING.indication primitive shall be passed from the service provider to the
Octet String Service user at the receiving end to deliver an Octet String.

3.4.3.3.4 Effect On Receipt

The effect [of receipt of the OCTET_STRING.indication primitive by the Octet String
Service usef is undefined.

3.4.3.3.5 Additional Comments

The OCTET_STRING.indication primitive shall be used to deliver Octet Sttings to the Octet
String Service user identified with the APID and the APID Qualifier.
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4 PROTOCOL SPECIFICATION

41 PROTOCOL DATA UNIT

411 SPACE PACKET

ISO 22646:2005(E)

NOTE - The protocol data unit of the Space Packet Protocol is the Space Packet. In this

following sequence:

NOTES

Packet.

D PP +la Q D 1 - [ Heoa 4+l D 1 +
NELUITHTIETIUAliull, U1t opalt TdULREL 15 dldU Lalltu U1t TdURCTL.

a) Packet Primary Header (6 octets, mandatory);
b) Packet Data Field (from 1 to 65536 octets, mandatory),
4.1.1.2 A Space Packet shall consist of at least 7 and at mast 65542 octets.

4.1.1.3 The structuralcomponents of the Space Packet are shown in figure 4-1.

4.1.1.1 A Space Packet shall encompass the major fields, positioned contiguqusly, in the

1 The maximum Packet length alloweéd- by a particular spacecraft [or ground
implementation may be less than the.maximum specified here.

2 A Space Packet that contains.ldle Data in its Packet Data Field is called an ldle

3 Idle Packets are generated by the Telemetry (TM) and Advanced Orbiting Systems
(AOS) Space Data Link Protocols (references [B6] and [B8], respectjvely) when
needed to maintaifn synchronization of the data transport processes.

< SPACE PACKET >
PACKET PACKET DATA FIELD
PRIMARY
HEADER
PACKET USER DATA FIELD
SECONDARY
HEADER
Variable |- Variable »
| R 6 octets 1 to 65536 octets >

Figure 4-1: Space Packet Structural Components
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4.1.2 PACKET PRIMARY HEADER
41.2.1 General

The Packet Primary Header is mandatory and shall consist of four fields, positioned
contiguously, in the following sequence:

a) PacketVersiomiNumber—(3-bits, mandatoryy;

b) Packet Identification Field (13 bits, mandatory);

c) Packet Sequence Control Field (16 bits, mandatory);
d) Packet Data Length (16 bits, mandatory).

The format pf the Packet Primary Header is shown in figure 4-2.

A

PACKET PRIMARY HEADER

PACKET
PACKET PACKET SEQUENCE PACKET
VER$ION IDENTIFICATION CONTROL DATA
NUMBER LENGTH
PACKET| SEC. |APPLICATION| SEQUENCE PACKET
TYPE | HDR. PROCESS FLAGS SEQUENCE
FLAG | IDENTIFIER COUNT OR
PACKET NAME
3 pits 1 bit 1 bit 11 bits 2 bits 14 bits

2 octets 2 octets 2 octets

Figure4s2: Packet Primary Header

4.1.2.2 P4cket Version,Number

4.1.2.2.1 Bits 0-2 of\the Packet Primary Header shall contain the (binary encoded) Packet
Version Number.

4.1.2.2.2 This 3-bit field shall identify the data unit as a Space Packet defined by this
Recommendation; it shall be set to "000°.

NOTE - The Version Number is used to reserve the possibility of introducing other packet
structures. This Recommendation defines Version 1 CCSDS Packet whose
binary encoded Version Number is ‘000°.
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4.1.2.3 Packet Identification Field
4.1.2.3.1 General

4.1.2.3.1.1 Bits 3-15 of the Packet Primary Header shall contain the Packet Identification
Field.

4.1.2.5.1.2 This 1s-bit Tield shall be sub-divided into three sub-Tields as Tollows:
a) Packet Type (1 bit, mandatory);
b) Secondary Header Flag (1 bit, mandatory);
c) Application Process ldentifier (11 bits, mandatory).

4.1.2.3.2 Packet Type
4.1.2.3.2.1 Bit 3 of the Packet Primary Header shall;contain the Packet Type.

4.1.2.3.2.2 The Packet Type shall be used te:distinguish Packets used for t¢lemetry (or
reporting) from Packets used for telecommand<{or requesting).

4.1.2.3.2.3 For a telemetry (or reparting) Packet, this bit shall be set to| ‘0’; for a
telecommand (or requesting) Packet, this bit shall be set to ‘1°.

NOTE - Usually, telemetry. Packets are associated with one direction of a space link and
telecommand Packets with the other direction. However, the exact dlefinition of
‘telemetry Packets’ and ‘telecommand Packets’ should be establighed by the
project that-uses this protocol.

4.1.2.3.3 Secondary Header Flag
4.1.2.3.3.1Bit 4 of the Packet Primary Header shall contain the Secondary Headgler Flag.

4.1.23:3.2 The Secondary Header Flag shall indicate the presence or absence gf the Packet
Secondary Header within this Space Packet. It shall be “1” if a Packet Secondafy Header is
present; it shall be ‘0 if a Packet Secondary Header is not present.

4.1.2.3.3.3 The Secondary Header Flag shall be static with respect to the Path ID
throughout a Mission Phase.

4.1.2.3.3.4 The Secondary Header Flag shall be set to ‘0" for Idle Packets.

4.1.2.3.4 Application Process Identifier

4.1.2.3.4.1 Bits 5-15 of the Packet Primary Header shall contain the APID.
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The APID (possibly in conjunction with the optional APID Qualifier that

identifies the naming domain for the APID) shall provide the naming mechanism for the

LDP.

NOTE -

The APID is unique only within its naming domain. For the discussion of

naming domains, see 2.1.3 of this Recommendation.

412343

Some APID

For Idle Packets the APID shall be “11111111111°, i.e., ‘all ones’.

s may be reserved by CCSDS for transferring some specific data units over space

links. The diser shall not use these reserved APIDs.

NOTES

1 The

(inc

e are no restrictions on the selection of APIDs except for thé.reserved APIDs
uding the APID for Idle Packets) stated above. In particular, APIDs are not

required to be numbered consecutively.

For

4124 Peé
41241

412411
Control Fie

412412

A list of reserved APIDs, see reference [4].

cket Sequence Control Field
Seneral

Bits 16-31 of the Packet Primary-Header shall contain the Packet Sequence
d.

This 16-bit field shall be sub-divided into two sub-fields as follows:

a) Sequience Flags (2 bits, mandatory);

b) Pack

41242

412421

et Sequence Count-or Packet Name (14 bits, mandatory).

$equence Elags

Bits. 16-17 of the Packet Primary Header shall contain the Sequence Flags.

NOTE -

The Sequence Flags are not part of the Space Packet Protocol. However, the

4.1.2.42.2
a) ‘00’
b) ‘01’

CCSDS 133.

38

Sequence Flags may be used by the user of the Packet Service to indicate that the
User Data contained within the Space Packet is a segment of a larger set of
application data.

The Sequence Flags shall be set as follows:
if the Space Packet contains a continuation segment of User Data;

if the Space Packet contains the first segment of User Data;
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c) ‘10’ if the Space Packet contains the last segment of User Data;

d) ‘11’ if the Space Packet contains unsegmented User Data.

4.1.2.4.2.3 If the Octet String service is invoked at any point within the LDP, the Sequence
Flags must always be set to “11°, since segmentation is not allowed within the Octet String
service.

4.1.2.4.3 Packet Sequence Count or Packet Name

412431 Bits 18-31 of the Packet Primary Header shall contain the Packet Sequence
Count or the Packet Name.

4.1.2.4.3.2 For a Packet with the Packet Type set to ‘0’ (i.el;a telemetry Packjt), this field
shall contain the Packet Sequence Count. For a Packet with'the Packet Type set{o ‘1’ (i.e., a
telecommand Packet), this field shall contain either the Packet Sequence Count or Packet
Name.

4.1.2.4.3.3 The Packet Sequence Count shall*provide the sequential binary cqunt of each
Space Packet generated by the user application-identified by the APID.

4.1.2.4.3.4 The Packet Sequence Count shall be continuous (modulo-16384). |A re-setting
of the Packet Sequence Count before reaching 16383 shall not take place [unless it is
unavoidable.

Idle Packets shall not be required to increment the Packet Sequence Count.
NOTES

1 The purpase of the Packet Sequence Count is to order each Packet with other Packets
generated’ by the same user application, even though their order may he disturbed
during-transport from the sending user to the receiving user.

2 If the Packet Sequence Count is re-set because of an unavoidable re-initialization of a
process, the completeness of a sequence of Packets cannot be determined.

3 The Packet Sequence Count may be used in_conjunction with a Timg Code (see
4.1.3.2.2; its insertion is, however, not mandatory) to provide unambiguous ordering;
it is therefore essential that the resolution of the time code is sufficient for this code to
increment at least once between successive recyclings of the Packet Sequence Count.

4 The Packet Name allows a particular Packet to be identified with respect to others
occurring within the same communications session. There are no restrictions on
binary encoding of the Packet Name. That is, the Packet Name can be any 14-bit
binary pattern.
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4.1.2.5 Packet Data Length

412511

412512

Bits 32—47 of the Packet Primary Header shall contain the Packet Data Length.

This 16-bit field shall contain a length count C that equals one fewer than the

length (in octets) of the Packet Data Field.

41.25.13

C=

4.1.3 PAC
4131 G

41311
following tv

a) Pack
b) Use

413.1.2

41.3.2 Pé
41321

413211
Primary He

4.1.3.2.1.2
present in
Secondary
Identificatic

413213

‘I'ne length count C shall be expressed as:

Total Number of Octets in the Packet Data Field) — 1

LKET DATA FIELD

bneral

The Packet Data Field is mandatory and shall consist of @t least one of the

vo fields, positioned contiguously, in the following sequence:
(et Secondary Header (variable length);

Data Field (variable length).

The Packet Data Field shall contain at least@ne octet.

cket Secondary Header
Seneral

If present, the Packet Secondary Header shall follow, without gap, the Packet
hder.

The Packet Secondary Header shall be mandatory if no User Data Field is

the Packet; atherwise it is optional. The presence or absence of a Packet
Header shall—be signaled by the Secondary Header Flag within the Packet
n Field (See 4.1.2.3.3).

If<present, the Packet Secondary Header shall consist of an integral number of

octets.

413214

The contents of the Packet Secondary Header shall be specified by the source

end user for each Path ID, and reported to the destination end user(s) by management.

NOTE -

413215

The Packet Secondary Header is not allowed for Idle Packets (see 4.1.2.3.3).

If present, the Packet Secondary Header shall consist of either:

a) a Time Code Field (variable length) only;

CCSDS 133.

40

0-B-1 Page 4-6 September 2003

© 1SO 2005 — Al rights reserved



https://standardsiso.com/api/?name=83773a19499011cbb6d83b560a82f187

ISO 22646:2005(E)

CCSDS RECOMMENDATION FOR SPACE PACKET PROTOCOL

b) an Ancillary Data Field (variable length) only; or
c) a Time Code Field followed by an Ancillary Data Field.

4.1.3.2.1.6 The chosen option shall remain static for a specific Path ID throughout all
Mission Phases.

A4 .0 N 1 =7 bl } £ PR Y ) D Lok O | Ll ol H ) H o A0
4 o2 1.1 MeETorMat oT te P acKet Secontary reader 1S Snown T Tigure=4=o;
I PACKET SECONDARY HEADER -eeeeeseseens >
TIME CODE ANCILLARY
FIELD DATA FIELD
(optional) (optional).
variable variable

Figure 4-3: Packet Secondary Header

NOTE - The purpose of the Packet Setondary Header is to allow (but not require) a
CCSDS-defined means for. ¢consistently placing ancillary data (time, Internal data
field format, spacecraft position/attitude, etc.) in the same location within a Space
Packet.

4.1.3.2.2 Time Code Field
4.1.3.2.2.1 If present, the Time Code Field shall consist of an integral number of octets.

4.1.3.2.2.2 The\Time Code Field shall consist of one of the CCSDS segment¢d binary or
unsegmented-binary time codes specified in reference [3].

NOTE =X The time codes defined in reference [3] consist of an optional P-Fielf (Preamble
Field), which identifies the time code and its characteristics and a mandatory T-
Field (Time Field). Examples of time codes are CCSDS Unsegniented Time
Code and CCSDS Day Segmented Time Code. Examples of charagteristics are

amhicnubz narind annch lanath and racaliitinn
TTToTY Uity POt CPpotIchguT, o TCSuTatior

4.1.3.2.2.3 The time code selected shall be fixed for a given Path ID throughout all Mission
Phases.

4.1.3.2.2.4 If the characteristics of the chosen time code are fixed for a particular Path ID,
the corresponding P-field (as described in reference [3]) need not be present. If the

characteristics are allowed to change for a Path ID, the P-field shall be present so as to
identify the changes.
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The presence or absence of the P-field in the Time Code Field shall be fixed for
Path ID throughout all Mission Phases. If present, it shall immediately precede

the T-field that is defined in reference [3].

4.1.3.2.3 Ancillary Data Field

If present, the-Ancillary Data Field shall consist of an integral number of octets

NOTE - [The content and format of the data contained in the Ancillary Data Field are_ 1ot
specified in this Recommendation. The Ancillary Data Field may contain any
ancillary information necessary for the interpretation of the infermation
contained within the User Data Field of the Space Packet.

4.1.3.3 Uger Data Field

4.1.3.3.1 |If present, the User Data Field shall follow, without{gap, either the Packet

Secondary IHeader (if a Packet Secondary Header is present) or the Packet Primary Header (if

a Packet Segondary Header is not present).

4.1.3.3.2 The User Data Field shall be mandatory if a-Packet Secondary Header is not

present; oth
4.1.3.3.3
41334
application
Field shall g

NOTE -

4.2 PRO]
421 OV

This subsec
shown in fi

erwise it is optional.
f present, the User Data Field shall consist of an integral number of octets.

f the Packet is not an ldle Packet, then the User Data Field shall contain
data supplied by the sending user. If the Packet is an Idle Packet, the User Data
ontain ldle Data.

The bit pattern of Idle\Data is not specified in this Recommendation.

[OCOL PRQEEDURES AT THE SENDING END
FRVIEW.

tion ‘describes procedures at the sending end associated with each of the functions

A A I R-DR - (P | £ & I Ry £l £ e o] PO H
yurc a=4. 11T Uls T1Tyurt, Udtd MOV ITUTT tUY U DULUTIT O U1 TTyure.  11T1IS 1yuic

identifies data-handling functions performed by the protocol entity at the sending end and
shows logical relationships among these functions. This figure is not intended to imply any
hardware or software configuration in a real system. Depending on the services actually
used for a real system, not all of the functions may be present in the protocol entity. The
procedures described in this subsection are defined in an abstract sense and are not intended
to imply any particular implementation approach of a protocol entity.
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Octet String

Service Packet
Service
Packet
Assembly
Packet Transfer

\%

Subnetwork

Figure 4-4: Internal Organization of Protocol Entity(Sending End

o —

422 PACKET ASSEMBLY FUNCTION

4.2.2.1 The Packet Assembly Function shall be used.to generate Space Packetgy from Octet
Strings.

NOTE - There is an instance of the Packet Assembly Function for each Hath ID that
accepts service data units with the Octet String Service.

4.2.2.2 The Packet Assembly Function receives Octet Strings from the Octet Stfing Service
user and shall build Space Packetsy generating the Packet Primary Header.

4.2.2.3 The Secondary Header Indicator parameter shall be generated by the sefvice user to
indicate the presence or absence of a Packet Secondary Header at the start of Octgt Strings.

4224 The Packét,Assembly Function shall translate the parameter by |setting the
Secondary Header Flag in the Packet Primary Header to a corresponding value. [A sequence
counter is maintained and shall be used to generate the Packet Sequence Count ip the Packet
Primary Header.

4.2:3~"PACKET TRANSFER FUNCTION

4.2.3.1 The Packet Transfer Function shall be used to transfer Space Packets|to the next
protocol entity in the LDP using services of the underlying subnetwork.

NOTE - Thereis an instance of the Packet Transfer Function in each sending end system.

4.2.3.2 If necessary, the Packet Transfer Function shall multiplex Space Packets received
from the instances of the Packet Assembly Function and the Packet Service users, and shall
put the Space Packets into a queue, in an appropriate order that is set by management. The
algorithm to be used to order the Space Packets is not specified by CCSDS, but shall be
defined by project organizations considering factors such as priority, release rate, etc.
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4.2.3.3 The Packet Transfer Function, then, shall examine the Path ID of each Packet in the
queue to identify the next protocol entity in the LDP of the Packet and shall transfer the
Packet using a service of the underlying subnetwork. The Packet Transfer Function may
transfer the Packet to multiple protocol entities which are not necessarily on the same

subnetwork

4.3 PROFOCOLEPROCEDURESATANINTERMEDIA

431 OV

This subsec
shown in fi
sense and 3
entity.

Figu

4.3.2 PAC

4321 T
entity in theg

NOTE -

4322 TH
subnetwork
managemer

; i.e., it may perform a multicast function.

FRVIEW

tion describes procedures at an intermediate system associated with the-function
gure 4-5. The procedures described in this subsection are defined iman abstract
re not intended to imply any particular implementation approach™af a protocol

Packet Relay

I \%

Subnetworks

e 4-5: Internal Organization of Protocol Entity (Intermediate System)

LKET RELAY FUNCTION

e Packet Relay Function shall be'used to relay Space Packets to the next protocol
LDP of each Packet using services of the underlying subnetwork.

There is an instance of the-Packet Relay Function in each intermediate system.

e Packet Relay. Fynction shall receive Space Packets from the underlying
5 and shall put‘thé Packets into a queue in an appropriate order that is set by
t. The algorithm to be used to order the Space Packets is not specified by

CCSDS, byt shall be.defined by project organizations considering factors such as priority,

release rate

4323 TH

etc.

eCPacket Relay Function, then, shall examine the Path ID of each Packet in the

queue to identiTy the next Packet Protocol Entity 1n the LDP of the Packet, and shall transfer
the Packet using a service of the underlying subnetwork.

4324 If

shall be retrieved by a service of the subnetwork that carried the Packet.

Qualifier is

the optional APID Qualifier is used, the APID Qualifier of each received Packet
If the APID
not used, the Path ID is derived directly from the APID of the Packet.

4.3.25 The Packet Relay Function may transfer the Packet to multiple protocol entities,
which are not necessarily on the same subnetwork; i.e., it may perform a multicast function.
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