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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 1SQ,_ also take part in the work 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the, member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies cast|ng a vote.

Attention is drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationjal Standard ISO 17433 was prepared by the Consultative Commiittee for Space Data Systems (CCSDS)
(as CCSDIS 103.0-B-1, May 1996) and was adopted (without modification's except those stated in clause 2 of this
Internationjal Standard) by Technical Committee ISO/TC 20, Aircraft, and space vehicles, Subcommittee SC 13,
Space datp and information transfer systems.
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INTERNATIONAL STANDARD ISO 17433:2001(E)

Space data and information transfer systems — Packet telemetry
services

1 Scope
This Interfational Standard specifies the requirements for packet telemetry services in space data and information
transfer systems. The purpose of this document is to establish common requirements for the services provided
between protocol layers of the space to ground link. It does not define the extension |ef-these selvices across
distributed components of the spacecraft or ground data systems.

The scop¢ and field of application are furthermore detailed in subclauses 1.2 @nd 1.3 of the enclgsed CCSDS
publication.

2 Reqgulirements

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

CCSDS 103.0.B-1, May 1996, Recommendation for space data system standards — Packet telemetry|services.

For the ppurposes of international standardizationy the modifications outlined below shall apply to] the specific
clauses and paragraphs of publication CCSDS 103.0-B-1.

Pages i to|v
This part i$ information which is relevantto the CCSDS publication only.
Page 1-4
Add the following information-to the reference indicated in the Chapter 1.7:

[1] Document CCSDS 102.0-B-4, November 1995 is equivalent to ISO 13419:1997.

[2] Documentt€CSDS 101.0-B-3, May 1992 is equivalent to ISO 11754:1994.

Page B-1

Replace the reference indicated in annex B with the following:

[B4] 1SO 7498-3:1997, Information technology — Open Systems Interconnection — Basic Reference Model:
Naming and addressing.

[B5] ISO/IEC 10731:1994, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services.

© 1SO 2001 - All rights reserved 1
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3 Revision of publication CCSDS 103.0-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 103.0-B-1. To this end, NASA

will act as a liaison body between CCSDS and ISO.
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AUTHORITY
| ssue: Blue Book, Issue 1
Date: May 1996
Location: Pasadena, Cdlifornia, USA

This document has been approved for publication by the Management Council pf the
Consultative Committee for Space Data Systems (CCSDS) and represents the congensus
te¢chnical agreement of the participating CCSDS Member Agencies. The procedyre for
reyiew and authorization of CCSDS Recommendations is detailed in reference [B1], and the
re¢ord 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

Program Integration Division (Code Ql)
National Aeronautics and Space Administration
Washington, DC 20546, USA

CCSDS 103.0-B-1 Page i May 1996
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDYS) 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 completely voluntary, the results of Committee actions are termed

Reco N andAati Ane anA e At A ar Al Al i A e A e
TTCUatTr oS Ao ar CTIOT CONSIOCIrCO omiamgorTarty 7 ygcericy~

This Recommendation is issued by, and represents the consensus of, the CCSDS Plengry
body. | Agency endorsement of this Recommendation is entirely voluntary. Endorsement,
howeyer, indicates the following understandings:

o] {Vhenever an Agency establishes a CCSDS-related standard, this standard will beip
accord with the relevant Recommendation. Establishing such astandard does not
preclude other provisions which an Agency may develop.

o] (Vhenever an Agency establishes a CCSDS-related standard, the Agency will provide
other CCSDS member Agencies with the followinginfermation:

{+  Thestandard itself.
+  Theanticipated date of initial operational capability.
{+  Theanticipated duration of operational service.

o0  $pecific service arrangements shall be made via memoranda of agreement. Neither this
Recommendation nor any-ensuing standard is a substitute for a memorandum |of
agreement.

No later than five yearsfrom its date of issuance, this Recommendation will be reviewed oy
the CCSDS to determine whether it should: (1) remain in effect without change; (2) [be
changgd to reflect the impact of new technologies, new requirements, or new directions; pr,
(3) be|retired or canceled.

In thope-instances when a new version of a Recommendation is issued, existing CCSDS-
rela[ Algency-stangards-and --e efer ;!9' a-e-Hot-Hegatea-o-aeeieatobeHOH
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 103.0-B-1 Page ii May 1996
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FOREWORD

This document is a technical Recommendation for use in developing packetized telemetry
systems and has been prepared by the Consultative Committee for Space Data Systems
(CCSDS). The Packet Telemetry Services described herein are intended for spacecraft-to-
ground data communication within missions that are cross-supported between Agencies of
the CCSDS.

Recommendation and may incorporate features not addressed by the Recommendatign.

Through the process of normal evolution, it is expected that-expansion, deletion or
maodification to this document may occur. This Recommendation is therefore subject to

CCSDS document management and change control procedures which are defiped in
reference [B1].
CCSDS 103.0-B-1 Page iii May 1996
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At time of publication, the active Member and Observer Agencies of the CCSDS were

Member Agencies

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

— Canadian Space Agency (CSA)/Canada.

— Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.
— Centre National d Etudes Spatiales (CNES)/France.

— _Deutsche Farschungsanstalt fiir | uft- und Raumfahrt eV (DI R)/Germany

— | European Space Agency (ESA)/Europe.

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

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

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

Observer Agencies

— | Australian Space Office (ASO)/Australia.

— | Austrian Space Agency (ASA)/Austria.

— | Belgian Science Policy Office (SPO)/Belgium.

— | Centro Tecnico Aeroespacial (CTA)/Brazil.

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

— | Communications Research Laboratory (CRL )/Japan.

— | Danish Space Research Institute (DSRI)/Desimark.

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

— | European Telecommunications Satélite Organization (EUTELSAT)/Europe.
— | Hellenic National Space Committee (HNSC)/Greece.

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

— | Industry Canada/Commuanications Research Centre (CRC)/Canada.

— | Institute of Space andAstronautical Science (1SAS)/Japan.

— | Institute of Space Research (IK1)/Russian Federation.

— | KFKI Research institute for Particle & Nuclear Physics (KFKI)/Hungary.
— | MIKOMTEK=ESIR (CSIR)/Republic of South Africa.

— | Ministry of £ommunications (MOC)/Israel.

— | NationahOceanic & Atmospheric Administration (NOAA)/USA.

— | National Space Program Office (NSPO)/Taiwan.

— | Swedish Space Corporation (SSC)/Sweden.

— LUnited States Geological Survey (USGS)/USA

CCSDS 103.0-B-1 Page iv May 1996
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DOCUMENT CONTROL
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CCSDS 103.0-B-1 Page v May 1996
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INTRODUCTION

1.1 PURPOSE

The purpose of this Recommendation is to define the services of a packet telemetry system.
To do so, it establishes a layered model of Packet Telemetry protocols and defines Packet
Telemetry Services by specifying the behavior at the service interfaces to each layer. The
layered model and services are based on the CCSDS Recommendations for Packet Telemetry
and Telemetry Channel Coding, references [1] and [2]. These referenced Recommendations

define the formats of the protocol-data-units used to transfer telemetry from spaceg
ground or spacecraft to spacecraft, as well as the protocol procedures that suppo
transfer.

NQTE — Definitionsof ‘service', ‘layer’, and other terms used in this Recommendati

1.2 SCOPE

This Recommendation defines only the services provided between protocol layers
CCSDS space to ground link. It does not define the.extension of these services
digtributed components of the spacecraft or ground data’systems.

1.3 APPLICABILITY

TH
of

Recommendation includes comprehensive specification of the services that can be pr¢

by

fagilities (which are usually<acated on Earth). The Recommendation does not atte

de
asy

op

1.
TH

provided in 1.6, and are further explained in 2.2.

Is Recommendation applies to the creation of Agency standards and to the future exd
Packet Telemetry between CCSDS Agencies in cross-support situations.

remote space vehicles (spacecraft) for telemetering to space mission data proc
Fine the architecture or eanfiguration of these data processing facilities, except to dq

tions.

I  RATIONALE
e rationale for Packet Telemetry is presented in reference [B2)].

raft to
rt that

on are

of the
ACross

hange

The
pvided
essing
mpt to
pScribe

sumed data processing services which affect the selection of certain on-board fornpatting

1%

DOCUMENT STRUCTURE

The remainder of this document is organized as follows:

— section 2 provides an overview of this Recommendation, including alayered model of

packet telemetry services,

— section 3 describes the data that is transferred from data sources in space to data sinks

on the ground by the packet Telemetry Services;

CCSDS 103.0-B-1 Page 1-1 May 1996
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— section 4 defines Space Transfer services, which support the transfer of data units
(created by applications) by means of Virtual Channels;

— section 5 defines Virtual Channel Access services, which provide for the transfer of
Virtual Channel, and certain application data units, in a single stream of fixed-length
Transfer Frames,

— section 6 defines Channel Access Coding services, which support the transfer of a
stream of Transfer Frames over a noisy channel;

— | annex A listsacronyms and abbreviations used inthistext along withtheir definitions
— | annex B listsinformative references;

— | annex C provides a brief tutorial on OSI service terminology.

1.6 | CONVENTIONSAND DEFINITIONS
16.1| DEFINITIONSFROM REFERENCED DOCUMENTS

The dgfinitions below were adapted from references [B3], [B4], and [B5]. Concepts related
to thesge terms are discussed in section 2 and in annex C ofthis Recommendation.

associjgtion: acooperative relationship among entities in the same layer.
blocking: aprotocol function that mapsmultipléeservice-data-unitsinto one protocol -data-unit.

multiplexing: a protocol function that wses one association in the layer below to suppprt
more than one association for users of.the protocol.

one-wjay communication: data-communication in one pre-assigned direction.

primitive, service primitive: an abstract, atomic, implementation-independeént
representation of an interaction between a service-user and its service-provider.

protopol: a set<frules and formats (semantic and syntactic) which determines the
communication-behavior of layer entities in the performance of communication functions.

protogol-data-unit (PDU): aunit of data specified in a protocol and consisting of protocpl-
contr(li {mformation and possibly user data.

segmentation: aprotocol function that maps one service-data-unit into multiple PDUs.

service: a capability of a layer, and the layers beneath it (a service-provider), which is
provided to service-users at the boundary between the service-provider and the service-users.

NOTE - The service defines the external behavior of the service-provider, independent of

the mechanisms used to provide that behavior. Layers, layer entities, application-
service-elements, etc. are components of a service-provider.

CCSDS 103.0-B-1 Page 1-2 May 1996

14 © 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=05a4c492c74980bc319d4e5f05226be2

ISO 17433:2001(E)

CCSDSRECOMMENDATION FOR PACKET TELEMETRY SERVICES

service-access-point (SAP): the point at which services are provided by an entity in alayer
to an entity in the layer above.

service-data-unit (SDU): an amount of information whose identity is preserved when
transferred between peer entities in a given layer and which is not interpreted by the
supporting entities in that layer.

service-provider: an abstract representation of the totality of those entities which provide a
serviceto service-users, i.e., alayer, and the layers beneath it.

sefvice-user: an entity in asingle system that makes use of a service.

NQTE — The service-user makes use of the service through a collegtion of service
primitives defined for the service.

sink: an entity that receives SDUs from a service provider.

source: an entity that sends SDUS, using a service provider.

symmetric service: in asymmetric service, the local views'at the service interfaces jn two
sygtems are the same. See annex C and reference [B5] for further discussion.

urjconfirmed service: in an unconfirmed service, the sending end does not receive
copfirmation that data that it sends has reached thereceiving end.
1.6.2 TERMSDEFINED IN THISRECOMMENDATION

The terms defined below are used-throughout this Recommendation. Many other terms that
pertain to specific services are defined in the appropriate sections.

aperiodic: not occurring at.aconstant rate (see below).

asynchronous: not synchronous (see below).

copstant rate;_{eriodic: a sequence of events in which each event occurs at a fixefl time
interval (within‘Specified tolerance) after the previous event in the sequence.

sypchronous: a sequence of events occurring in a fixed time relationship (within specified
tolerance) to another sequence of events. Note that *synchronous does not necessarily|imply
‘C(Lnstant_catﬂ’

user-optional: a qualification of a service capability indicating that the entity using the
service may choose to use, or not to use, the capability. The service provider is presumed to
provide the capability if requested, but also to be able to provide service that does not include
the user-optional capability.

NOTE — An example of a user-optional capability is a Data-Quality Flag that a receiving
user may choose not to receive.

CCSDS 103.0-B-1 Page 1-3 May 1996
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163 USE OF BOLDFACE

Boldface characters are used for names of Packet Telemetry data units, layers and services.

17 REFERENCES

The following documents contain provisions which, through reference in this text, constitute
provisions of this Recommendatlon At the tlme of publlcatlon the editions indi cated were
valid. :

documents indicated below. The CCSDS Secretariat maintains a register of currently veid
CCSDS Recommendations.

[1] Packet Telemetry. Recommendation for Space Data Systems Standards, CCSDS
102.0-B-4. Blue Book. Issue 4. Washington, D.C.. CCSDS, November 1995.

[2] Telemetry Channel Coding. Recommendation for Space Data Systems Standarls,
CCSDS 101.0-B-3. Blue Book. Issue 3. Washington, D:C.: CCSDS, May 1992.

[3] CCSDS Global Spacecraft Identification Field Code:Assignment Control Procedurs.
Recommendation for Space Data Systems Standards, CCSDS 320.0-B-1. Blue Book.
Issue 1. Washington, D.C.: CCSDS, October.2993.
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2 OVERVIEW
21 PACKET TELEMETRY SERVICES

This Recommendation complements the CCSDS Recommendations for Packet Telemetry
(reference [1]), and Telemetry Channel Coding (reference [2]). The Packet Telemetry and
Telemetry Channel Coding Recommendations

— define data units for telemetry systems,

— define formats of these data units;

— define rules and procedures for creation and use of these data units.

These Recommendations, however, do not specify the interface between adata source ¢r sink
and the entity providing transfer of data units from space to ground, nor do they explicitly
define the characteristics of the transfer process, from the viewpoint-of-a data source or|sink.

This Recommendation for Packet Telemetry Services

— defines a layered model of a packet telemetry systemconsistent with referenges [1]
and [2];

— defines services provided by each layer;
— provides parameters and conditions for use-of each service.

This Recommendation does not alter or redefine reference [1] or [2].

22 RELATIONSHIPTO OSl

This Recommendation defines.Packet Telemetry Services in the style established by the OS|
Basic Reference Model (reference [B3]), which describes communications services ag being
provided by layers of protocols, each layer providing a service interface to users jof the
sefvice in the layer above, as shown in figure 2-1. The concepts and terminology of the OSI
Basic Reference Model are summarized in annex C.

(NJsérvice-user (N)-service-user Layer (N+1)

—— (N)-service-primitives —
= (N)-service-data-units

4
T Hpararticicito

(N)-service-access-points

(N)-service-provider

Layer (N)

Figure2-1: OSl Service Concept
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A service interface is defined in terms of ‘primitives’, which present an abstract model of the
exchange of data structures and control information between the layer and the service user.
The primitives are independent of specific implementation approaches, and so do not specify
aspects of the service interface that might vary from one implementation to another. These
local issues include handshaking and flow control across the service interface (i.e., between
the service user, in one layer, and the protocol entity in the layer below).

cet
Ise
a key |design goal of Packet Telemetry is efficient use of limitéd space link resources, {he
Packet Telemetry PDUs are structured differently from those)of’ OSI protocols. Because| of
these gifferences, the Packet Telemetry layers are identified-by letters (A through D) rather
than numbers (1 to 7), to avoid confusion with the seven-OSl layers. Figure 2-2 illustrates
the Packet Telemetry layers, and table 2-1 summarizesthe services that these layers provid

D

The sgrvices specified in this Recommendation“are unidirectional services: one end (fhe
spacegraft) can send, but not receive, data through the protocols providing the service, while
the other end (on the ground) can receive,-but not send.

These|services are also unconfirmed services. the sending end (spacecraft) does not recejve
confirmation that data it sends has'been received. Thisis a consequence of the design of {he
space|ink protocols, which ayoid the delays involved in confirmed services.

These|services can be implemented as asymmetrical services, in which the local view in gne
system is not the sameas that in another system. That is, the implementation of the layergin
one sgt of subsystenis in space need not be structured in the same way as another set |of
subsystems on:ithe ground.
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Table2-1: Summary of Packet Telemetry Services

Layer

Services

Service Capabilities

D Space Transfer
layer

Packet Transfer
Service

Privately Defined

Transfer of a sequence of variable-length
SOURCE PACKETSs from a source application in
space to one or more sink applications on the
ground.

Transfer of a sequence of PRIVATELY DEFINED

Pat o H
Udld OCTITVILT

Virtual Channel
Frame Secondary
Header Service

Virtual Channel
Operational Control
Field Service

BATA it £ £ P | +lo 1 MY ry-ws 1 |d
UATAUTIITS UT TIATUTTTTIYLUT, Alurly vwWill't otatuo Ie S,

from an on-board source to data sinks on-the
ground.

Synchronous transfer of fixed-length.-FRAME
SECONDARY HEADER in each,frame on the
VIRTUAL CHANNEL.

Synchronous transfer of a-fixed-length
OPERATIONAL CONTROEFIELD in each frame
of the VIRTUAL CHANNEL.

C |Virtual Channel
Access layer

Virtual Channel
Frame Service

Master Channel
Frame Secondary
Header Service

Master Channel
Operational Control
Field Service

Transfer of Transfer FRAMES from each of gne to
eight VIRTUALLCHANNELS over one MASTER
CHANNEL.

Synchroneus transfer of a fixed-length FRAME
SECONDARY HEADER in each frame on a
MASTER CHANNEL.

Synchronous transfer of a fixed-length
OPERATIONAL CONTROL FIELD in each frame
of the MASTER CHANNEL.

B [Channel Access
layer

Channel Access Service

Constant-rate transfer of fixed-length TRANSFER
FRAMES, with optional error detection/corregtion.

A |Physical Access
layer

Physical Access Service

Provision of a modulated radio link from spagecraft
to ground. This service is not within the scope of
this Recommendation, but is shown in this mpdel
since it provides the foundation for services
defined here.

The emphasis ithis Recommendation is on descriptions of a single instance of a type of
sefvice. It does not treat system engineering issues (such as relationships among Various
users of aperticular data transfer service, or among those system elements that provide these

sefvices) Such issues are discussed in the Packet Telemetry Concepts and Rationale

(rerference [B2]).

Report

This Recommendation makes no assumptions concerning the allocation of services, or the
functions that provide services, to particular systems, subsystems or components, either on
board a spacecraft, or in a ground system. Thus this Recommendation provides a design-
independent description of services that could be provided, reserving for each mission the
choice of which services to implement, and how to do so.

CCSDS 103.0-B-1
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20

On-Board
System
(Sending End)

Ground
System
(Receiving End)

Layer

Data
Source Sink
— — — I Source Packet, PDD, ) — —
S ( VC-FSH, or VC-OCF ) =
Space Transfer
Layer :
T VC Transfer Frame; 1 _
[MC-FSH]; [MC-OCF]
[xxx] => 'Optional’
Virtual Channel
Access Layer q
C'>_ - _( MC Transfer Frame )_ — — P
ChannelAccess B
Layer
P — — — _( Stream of Symbols )— + — <P
Physical Access
Layer A
Modulated r/f
(Space to Ground)
Figure 2-2: CCSDS Packet Telemetry Layers
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24 QUEUED VERSUS BUFFERED SERVICE
Packet Telemetry Services are of two types. queued and buffered.

Queued service—In queued service (figure 2-3), each SDU from a sending user is placed in
a queue, the contents of which are sent to a receiving user (or users) in the order in which
they were presented. Although transmission errors may prevent delivery of some data units,
the service provider attempts to transfer all data units provided by the user exactly once. The
distinctive feature of quel led service is that all of the data units from the sendi ng user are
transferred, and transferred only once.

Sending Receiving
User User
| — | Provider

X Transfer from sending‘end to

receiving end

Figure 2-3: Quetied Service M odel

Buffered service—In buffered service (figure 2-4), each SDU from a sending user is placed
infa buffer that can hold only ane SDU; the contents of the buffer are sent to areceiving user
(or users) at atime determined by the service (but usually known to the user). The timing
may be constant rate (e.g¢inevery Transfer Frame sent by a spacecraft), or aperiodic (g.g., in
every Transfer Frame of a Virtual Channel that produces frames at irregular intervals
depending on the arrival of packets). The distinctive feature of buffered service, which is
esgentially time-division multiplexing, is that the timing of data transfer is driven by the
sefvice provider;-not by the user. Thus a particular data unit from a user might be sent once,
seyera times(if the ‘new’ value is not placed in the buffer soon enough), or not at all {if one
value is replaced by a second before the service provider can send it).
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Sending
User

Receiving
User

| Buffer |

Provider

Buffer contents are transferred

1
1
, once per frame
1
1

to receiving end

Figure 2-4. Buffered Service Model

Thesg models of queued and buffered service are intended only to illustrate §he
charagteristics of services. They are not intended to guide.or restrict design of on-board|or

groungl systems.
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3 SOURCE DATA

31 SOURCE DATA OVERVIEW

3.1.1 This section describes the data that is transferred from data sources in space to data
sinks on the ground by the Packet Telemetry Services described in sections 4 through 6.

3.1.2 The on-board data sources format the data units according to the specifications for the
dataunits defined in reference [1]. These data units are

a) the Source Packet (SP);

b) the Privately Defined Data (PDD) field;
¢) the Frame Secondary Header (FSH);
d) the Operational Control Field (OCF).

3.1.3 These data units are passed to the Space Transfer layer for transfer acrgss the
space/ground link. On the ground are the sinks that accept-the transferred data units.

3.1.4 The purpose of this subsection is to establish the-requirements for formatted data units
produced by on-board data sources, so that the interface requirements for the lowet-layer
sefvices can be met. These service definitions a'so identify the data units delivered fo sink

applications by each of the transfer services provided by lower layers.

3.2 SOURCE PACKET DATA

3.2.1 The Source Packet is adata structure that carries variable-length Packet Data Fields
frﬁIm sources on board for transfer to sinks on the ground. A source packet consists of an
infegral number of octets,the’format of which is specified in reference [1].

3.2.2 The Source Packet provides source identification (by means of the Appligation
Priocess | dentifier, {API D)) and sequence control (by means of the Sour ce Sequence Gount)
for the Packet’Data Fields that it carries. Ancillary data, such as time-tagging, may be
in¢luded within the Packet Data Field. Individual missions may choose to projide a
standard-approach for annotation, e.g., by using Sour ce Packet Secondary Headers| (See
reference [1] for definition of the Packet Data Field.)

3.2.3 Creation of Source Packets requires the specification of managed parameters, which
serve to establish associations between space and ground protocol entities, specify address
mappings, provide access authorization, and define operating limits.

3.2.4 Managed parameters include

a) addressing information needed to route Source Packets to the Virtual Channel
which isto provide the underlying Sour ce Packet Transfer (SP-XFR) Service;
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b) which APID should be used to identify the Sour ce Packets;
C) requirements or restrictions on grouping of Sour ce Packets,

d) any mission- or Agency-specified limits on minimum or maximum Sour ce Packet
length;

€) implementation-specific parameters for timing, latency, or flow control.

formats for providing these managed parameters.

3.2.6 [Sour ce Packetsaretransferred from space to ground by the SP-XFR Service(see4.2)|

3.3 | PRIVATELY DEFINED DATA

3.3.1 PDD units are fixed-length data units from source applications on board that can|be
transf@rred to sink applications on the ground. A PDD unit consists-of an integral number|of
octets| the format of which is not defined by CCSDS.

3.3.2 |Along with each PDD unit, PDD Status Fields are provided by the on-board soulce
for transfer to the ground. The PDD Status Fields areithe CCSDS Transfer Frame Fifst
Headér Pointer Field and three other bits of the transfer frame Status Field: the Packet
Order Flag (1 bit), and Segment Length ID (2 bits). These are undefined by CCSDS when
a Virtual Channel is used to transfer PDD>* They may (optionally) be used to convey
information on the validity, sequence, or other status of the data in the PDD. Provision|of
thisfigld is mandatory; semantics are user-optional.

3.3.3 Use of PDD requires the specification of managed parameters, which serve to establ{sh
associgtions between space and-ground protocol entities, specify address mappings, provide
accesg authorization, and define operating limits.

3.3.4 Managed parameters include

a) | addressingdnformation needed to route PDD units to the Virtual Channel which igto
providetheunderlying PDD Transfer Service;

b

N

the fixed length of the PDD units (see reference [1], section 5);

C rmnlonmentation. octfio naramantarc far ey |~y r floww caonteal
||||P|U|||C| noarun wc\llll\l PUIUIIIULUQ Tor urrmr IH, ToaCr ILly, UI LLAAA B4R AY. I

3.3.5 Neither this Recommendation nor reference [1] specifies methods, procedures, or
formats for providing these managed parameters.

3.3.6 PDD units are transferred by the PDD Transfer (PDD-XFR) Service to data sinks on
the ground (see 4.3).
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34 FRAME SECONDARY HEADER DATA

3.4.1 The FSH reference [1], section 5, is a data structure that carries fixed-length data from
asourceon boardto asink on the ground. Except for the FSH header defined in reference [1],
CCSDS specifies no format or semantics for the content of an FSH.

3.4.2 FSHes may be sent in every frame of aVirtual Channel, using Virtual Channel FSH
(VC_FSH) Transfer (VC_FSH-XFR) Service (see 4.4), or in every frame of a Master
Channel, u'::ing Master Channel ESH (I\/I (‘_FQH) Transfer (M (‘_FQH-XFR) Servi e(see

5.3).

3.4.3 Since MC_FSH-XFR and VC_FSH-XFR are buffered services as defined in 2.4, the
creation and formatting of data to be transferred in FSHes may or may not e synchrpnized
with the Virtual Channel or Master Channel that will provide the transfer service.| Such
sypchronization, if required for timing or other purposes, is a mission<design issue.

3.4.4 The use of FSHes requires the specification of managed-parameters, which sarve to
establish associations between space and ground protocol entities, specify address magpings,
provide access authorization, and define operating limits.

3.4.5 Managed parameters include

a) addressing information needed to route the FSH to the Virtual Channel or M aster
Channel which isto provide the underlying transfer service;

b) thefixed length of the FSH;
c) the FSH Version Number;

€) implementation-specificparameters for timing, latency, or flow control.

3.4.6 Neither this Recommendation nor reference [1] specifies methods, procedutes, or
formats for providingthese managed parameters.

35 OPERATIONAL CONTROL FIELD DATA

3.5.1 TheOCF (reference [1], section 5) is a data structure that carries a fixed-length (32-
bit) data unit from a source on board to a sink on the ground. As defined in referenge [1],
CCSDS specifies the use of the first bit of thisfield to indicate the type of data carried

3.5.2 Aninstance of OCF Service may be carried in every frame of one Virtual Channel,
using Virtual Channel OCF (VC_OCF) Transfer (VC_OCF-XFR) Service (see 4.5), or,
in every frame of a Master Channel, using Master Channel OCF (MC_OCF) Transfer
(MC_OCF-XFR) Service (see5.4).

3.5.3 Since MC_OCF-XFR and VC_OCF-XFR are buffered services as defined in 2.4, the
creation and formatting of datato be transferred in the OCF may or may not be synchronized
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with the Virtual Channel or Master Channel that will provide the transfer service. Such
synchronization, if required for timing or other purposes, is a mission-design issue.

3.5.4 Use of OCFs requires the specification of managed parameters, which serve to
establish associations between space and ground protocol entities, specify address mappings,
provide access authorization, and define operating limits. Managed parameters include

a) addressing information needed to route the OCF to the Virtual Channel(s) or

Master Channel which will provide the underlying transfer service;

b)| OCF Type;

¢) | implementation-specific parameters for timing, latency, or flow control .
3.5.5 |Neither this Recommendation nor reference [1] specifies methods, procedures, |or
formats for providing these managed parameters.
CCSDS 103.0-B-1 Page 3-4 May 1996
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4.1

4.1.1 The Space Transfer layer provides access to four transfer services from space to

SPACE TRANSFER LAYER OVERVIEW
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ground or space to space, using the Virtual Channel Frame (VC_Frame) as its PDU.

These services are

— SP-XFR Service;

— PDD-XFR Service;

NQTE — SP-XFR Service and PDD-XFR Service are mutualty-exclusive on ar
Virtual Channel during amission phase. A given \irtual Channel, whe
carries Source Packets or PDD, may also caryy ‘ah FSH, an OCF, both, or

neither.

— VC_FSH-XFR Service;
— VC_OCF-XFR Service.

y one
ther it

4.1.2 The interface between on-board users of space transfer services and the |Space
Trnansfer layer is illustrated in figure 4-1. This figure shows only a few of the pgssible
combinations of services and users, and thus should not be interpreted as specification.
On-Board System Ground System
(Sending End) (Receiving End)
Data Data Data Data Data
source, Sourcey) \Sourcej \Source, Sink
o] { | VCF 4
perationa rame .
Control Fields') Privately ~ Secondary Coogfr:;lt:ggsjls h C Frame
Source Packets Defined — Headers Privately Secondary
Data Units Source Packets Defined [Headers
4 Data Units

Packet OCF
Transfef{ Transfer

Functign{ Function

PDD

Transfer
Function

Transfer
Function

OCF
Transfer
Function

Packet
Transfer
Function

FSH

PDD
Transfer
Function || FU

VCj

VCk

VCj

Lower Layers provide Transfer to ground
Layers
C,B,A

VCk

Figure4-1. Examplesof Space Transfer Layer Services
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42  SOURCE PACKET TRANSFER SERVICE

421 OVERVIEW OF SP-XFR SERVICE

4.2.1.1 The SP-XFR Service transfers a sequence of variable-length Source Packets
(reference [1]) from a source application in space to one or more sink applications on the
ground. This service is one way (space to ground), and is inherently sequence preserving. It
does not guarantee compl eteness, but can detect and signal gaps in the sequence of data units

delivered ta a sink application

4.2.1.2 The service description below defines one instance of SP-XFR Service. ASshoywn
infigure 4-2, asingle Virtual Channel may support multiple users of SP-XFR Ser.\vice.

422 | DEFINITIONSAND ABBREVIATIONS

For the purposes of this Service Definition, the following definitions-and abbreviations apply:

a) | packet

b)| sending SP-XFR user

C) | receiving SP-XFR user

d)| SP-XFR SAP

a Sour ce Packet;

an on-board source of Source Packets, identified [y
one APID, to béfransferred;

a sink for Source Packets on the ground that receiyes
the Source Packets from a particular Virtual Channel
identified by a particular APID;

service-access-point for the space transfer layer SP-
XFR Service.

CCSDS 103.0-B-1

Page 4-2 May 1996

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=05a4c492c74980bc319d4e5f05226be2

On-Board System
(Sending End)

Data
Source

Data
Source

ISO 17433:2001(E)
CCSDS RECOMMENDATION FOR PACKET TELEMETRY SERVICES

Ground System
(Receiving End)

Data Data Data
Sink Sink Sink

)

L1
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Source Packets

Packet Transfer

AFID - d I
APID -y

APID - a APID - B
APID - y

Source Packets

Packet-Transfer

: D :
Function Space Fdnction
\ \VCi / Transfer \ VCi /
\ Layer
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sfer to ground

Legend
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Function
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SAP for
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(not identified)

Qther | ayer Eunctions

Figure4-2: Packet Transfer Service
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423  SP-XFR SERVICE SDU

4.2.3.1 The SP-XFR Service is modeled as a queued service linking the on-board SP-XFR
SAP for agiven Virtual Channel to the corresponding SP-XFR SAP on the ground. A
separate queue exists for each Virtual Channel. This model isillustrated in figure 4-3.

Sending SP-
D Bending SP- Receiving SP-
AT TN USTT ~ ~ .
XFR User XFR User  fceiving SP-
FR User
APID a APID
APID B a
APID B
Source Packets

v ’ Source Packets

i j SP-XFR Provider K i

Multiplex into a Demultiplex
single queue Packets

receiving end

Figure4-3: Abstract M odel of SP-XFR Service

4.2.3.2 Thismodel implies that
a) | the Sour ce Packets sent are transferred in order;

b)| the timing,/polling, or priority scheme used to multiplex Source Packets from
various~applications is mission-specific, but once accepted for transfer, the
relationship between two Sour ce Packets, whether of the same or different APIDs| is
not altered; i.e., their position in the queue is not changed;

c) the relationship of SP-XFR Service on one Virtual Channel to that on another
Virtual Channel is not specified.
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424 PREREQUISITESFOR SP-XFR SERVICE

4.2.4.1 The SP-XFR Service requires VC_Frame Service from the layers below (see 5.2).
SP-XFR Service also requires the specification of managed parameters, which serve to
establish associations between space and ground protocol entities, specify address mappings,
provide access authorization, and define operating limits.

4.2.4.2 Managed parameters for SP-XFR Serviceinclude

a) which Virtual Channel provides the SP-XFR Service;

b) which APIDsarevalid for the Virtual Channel providing the service;
c) length of Frame DataField;

d) implementation-specific parameters for timing, latency, or flow control;
€e) maximum Sour ce Packet length;

f) use of packets or frames carrying Idle Data on-the Virtual Channel providipg the
service.

NOTE - Idle Datamay be required to megt requirements for timeliness of source data,
or to maintain data flow at lower layers. Seereference[1].

4.2.4.3 Neither this Recommendation-nor reference [1] specifies methods, procedufes, or
fofmats for providing these managed parameters.

425 SERVICE PRIMHIVES OF THE SP-XFR SERVICE
THhe service primitivesassociated with this service are:

a) SP-XFR:fequest

The SP-XFR.request primitive is passed from the SP-XFR user at the sending end
to the SP XFR SAP to request that aSP XFR_SDU, structured as a Sour ce Packet

s nks at the receiving end

b) SP-XFR.indication

The SP-XFR.indication is passed from the SP-XFR layer at the receiving end to the
SP-XFR user to deliver an SP-XFR_SDU.
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426  SP-XFR SERVICE DEFINITIONS

The parameters for the SP-XFR Service primitives are described below.

a SP-XFR_SDU

The SP-XFR service-data-unit. A SP-XFR_SDU is

a

delimited, octet-aligned data unit which is necessarily
formatted as a SOURCE PACKET. The content and
format of a Source Packet Primary Header is both

known to, and used by, the CCSDS protocols that support

the PT service.

NOQTE - At the receiving end, the SP-XFR_SDU delivered may be a partial"Sour|

Packet.

b)| APID

Application Identifier. The APID field in the Sour
Packet Header identifies the SP-XFR SAPsfor S
XFR_SDUswithin a specific Virtual Channel. The AP
value must be between 0 and 2046. Assignment of AP
valuesis at the discretion of gach mission. These values i
unique only within thexmission’s own administrati

ce

ce
P-
D
D
re
ve

domain (which is named by the Global Spacecr aft

Identifier (GSCID),as described in reference [3]). Witl
the ground network, user APIDs may have to be qualifi
to achieve a unique address; the parameter that qualif
themisthe GSCID.

NOTE — The APID vaue 2047 (all¥ 1's) isreserved by CCSDS.

¢)| SP-XFR_Sequence _
Indicator

d)| SP-XFR_Quality-\
Indicator

An indication of continuity of the sequence of Sour¢

Packets delivered at the receiving end.

An indication of quality (complete/partial packet) of
Sour ce Packet delivered at the receiving end.

427 | DETAJILED SP-XFR SERVICE SPECIFICATION

4271 General

hin
ed
es

a

This subsection describes in detail the primitives and parameters associated with the SP-XFR
Service. The parameters are specified in an abstract sense and specify the information to be
made available to the user of the primitive. The way in which a specific implementation
makes this information available is not constrained by this specification.
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4272  SP-XFR.request
a) Function:
The SP-XFR.request primitive is the service request primitive for the PT service.
b) Semantics:

The SP-XER request pri mitive shall pm\/idp parameters as follows

SP-XFR.request (SP-XFR_SDU)
¢) When Generated:

The SP-XFR.request primitive is passed to the Space Transfer layer to request it to
send the SP-XFR_SDU.

d) Effect On Receipt

Receipt of the SP-XFR.request primitive causes the Space Transfer layer to
transfer the SP-XFR_SDU.

€) Additional comments:

1) The SP-XFR.request primitive is used to transfer CCSDS Packets acrgss the
space link.

2) The APID parameter is not explicitly shown, since it is contained in the SP-
XFR_SDU.

3) The functions performed at the sending end when the SP-XFR.request primitive
is sent are’summarized below. This functional overview is not part of this
Recomimiendation; see sections 4, 5.1, and 5.3 in Packet Telemetry, referenge [1].

Functions include: (i) Multiplex Packets from one or more sources (each with
unique APID). (ii) Block these packets into VC_Frame Data Field. (iii)
Segment these Packets to span VC_Frame boundaries;, also set flags and Fir st

Lloadaor Damntar (ELIPY valiin - Thoca frinectiane nradiinA Ty aman Nt Eleld
TTCauCr T Orriter (T i varats TCoCTOnCtrono pProgoact— o Dara | y

FHP, and other Flags, which are components of a Transfer Frame, and are
collectively referred to in this Recommendation as a (partially formatted)
VC_Frame. (iv) Other (optional) functions performed in this layer, not directly
related to a specific SP-XFR.request, include addition of an idle packet to
produce a complete VC_Frame Data Field or release of a VC_Frame Data
Field containing only idle data.
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4.2.7.3 SP-XFR.indication
a) Function:

The SP-XFR.indication primitive is the service indication primitive for the SP-XFR
Service.

b) Semantics:

The SP-XFR.indication primitive shall provide parameters as follows:

SP-XFR.indication (SP-XFR_SDU,
SP-XFR_Sequence _Indicator,
SP-XFR_Quality_Indicator) (user-optional)

¢) | When Generated:

The SP-XFR.indication primitive is passed from the Space Transfer layer to the
SP-XFR Service user at the receiving end to deliver.an SP-XFR_SDU. The address
in the layer above to which the SP-XFR_SDU isto be delivered must be established
through ground system management.

d)| Effect on Receipt:

The effect of receipt of the SP-XFR.Indication primitive by the user of the SP-XFR
is undefined.

e) | Additional Comments:

1) The SP-XFR.ipdication primitive is used to deliver Sour ce Packets to the SP-
XFR user precess identified by the APID (i.e.,, the APID field in the Packet
Primary Header, as qualified by the Transfer Frame Identifier (TF_ID). This
delivery’may require the use of managed information to provide routing to the SP-
XFR.\User processes. Incomplete Source Packets may be delivered (user-
optional).

2) The functions performed at the receiving end before this primitive is sent are
summarized below. Thisfunctional overview is not part of this Recommendation;
see 5.1 and 5.3 in Packet Telemetry, reference [1].

Input from the layer below is a VC_Frame. Functions include: deblock;
concatenate; demultiplex Packets from Frame Data Field; optionaly, remove
idle packets or idle data; generate sequence and quality indicators.

CCSDS 103.0-B-1 Page 4-8 May 1996
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43 PRIVATELY DEFINED DATA TRANSFER SERVICE
431 OVERVIEW OF PDD-XFR SERVICE

The PDD-XFR Service provides transfer of a PDD unit of fixed length, along with status
fields, from an on-board source to data sinks on the ground (see figure 4-4). The serviceis
unidirectional (one way, space to ground), periodic, and order preserving. It does not

guarantee completeness, but signals gaps. Only one instance of PDD-XFR Service can be
pravided an a Virtual Channel

NQTE — PDD-XFR Service and SP-XFR Service (4.2) are mutually exclusive.on any one
Virtual Channel, within a mission phase.

432 DEFINITIONSAND ABBREVIATIONS

Fdr the purposes of this Service Definition, the following definitions and abbreviations|apply:

a) PDD-XFR_SDU a fixed-length data’unit, consisting of an integral
number of octéts, the format of which is not defined
by CCSDS (see reference [1]);

b) sending PDD-XFR user an on:board source of PDD-XFR_SDUs |to be
transterred;

c) receiving PDD-XFR user a sink for PDD-XFR_SDUs on the ground; a
process that receives al PDD units of a parficular
Virtual Channel on the ground,;

d) PDD-XFR SAP service-access-point for PDD-XFR Servicg on a
particular Virtual Channel.
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Figure4-4: Privately Defined Data Service
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433 PDD-XFR SERVICE SDU

4.3.3.1 The abstract model of PDD-XFR Serviceis a queue linking the on-board PDD-XFR
SAP for agiven Virtual Channel to the corresponding PDD-XFR SAP on the ground. A
separate queue exists for each Virtual Channel. There shall be only one queue for PDD-
XFR Serviceon agiven Virtual Channel. Thismodel isillustrated in figure 4-5.

Sending Receiving
PDD USer PDD User

receiving end

Figure4-5. Abstract Model of PRBD-XFR Service

4.3.3.2 Thismodel implies that

a) the PDD-XFR_SDUs sent by an.on-board source are transferred in order;

b) the time relationship between PDD-XFR_SDUs sent by different on-board squrces,
on different Virtual Channél s, is not specified.

434 PREREQUISITESFOR PDD-XFR SERVICE

4.3.4.1 ThePDD-XER Servicerequires VC_FrameServicefromthe layers below (sge5.2).
PIDD-XFR Ser\yice aso requires the specification of managed parameters.

4.3.4.2 Managed parameters for PDD-XFR Service include

a)< which Virtual Channel isto carry PDD;

b) which application is authorized as the source of PDD on the Virtual Channel
providing the service;

c) fixed length of Frame Data Field;
d) routing information for delivery at receiving end;

€) whether optional parameters are to be delivered with PDD at the receiving end.
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4.3.4.3 Neither this Recommendation nor reference [1] specifies methods, procedures, or
formats for providing these managed parameters.

435 SERVICE PRIMITIVESOF THE PDD-XFR SERVICE

The service primitives associated with this service are

a) PDD-XFR request

The PDD-XFR.request primitive is passed from the PDD-XFR Service usenhat the
sending end to the PDD-XFR SAP of aVirtual Channel to request that'a PDP-
XFR_SDU be transferred.

b)| PDD-XFR.indication

The PDD-XFR.indication is passed from the Space Transfer layer to the PD|D-
XFR user at the receiving end to deliver aPDD-XFR_SDU.

436 | PDD-XFR SERVICE PARAMETERS

The parameters for the PDD-XFR Service primitives are described below.

a)| PDD-XFR_SDU The PDD-XFR-service-data-unit. A PDD-XFR_SDU isa
delimited, fixed-length data unit, consisting of an integfal
number of:octets. The content and format of a PDD-XFR Upit
are not further specified by the CCSDS.

b)| PDD StatusField ,The CCSDS Transfer Frame First Header Pointer Field gnd
three other bits of the Transfer Frame Status Field: the
Packet Order Flag (1 bit) and Segment Length 1D (2 bits).
These are undefined by CCSDS when a Virtual Channel|is
used to transfer PDD. They may (optionally) be used|to
convey information on the validity, sequence, or other statusof

the data in the PDD-XFR_SDU. Provision of this field is
mandatory; semantics are user-optional.
c) GVCID The GSCID (Seereference [3]) concatenaied with the Virtual
Channel Identifier (VCID).
CCSDS 103.0-B-1 Page 4-12 May 1996
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437 DETAILED PDD-XFR SERVICE SPECIFICATION
43.7.1 General

This subsection describes in detail the primitives and parameters associated with the PDD-
XFR Service. The parameters are specified in an abstract sense and specify the information
to be made available to the user of the primitive. The way in which a specific
implementation makes this information available is not constrained by this specification.

4.3.7.2 PDD-XFR.request

a) Function:

The PDD-XFR.request primitive is the service request primitive\for the PDD-XFR
Service.

b) Semantics:
The PDD-XFR.request primitive shall provide parameters as follows:
PDD-XFR.request (PDD-XFR_SDU,
PDD StatusFields)
¢) When Generated:

The PDD-XFR.request primitivie is passed to the Space Transfer layer frgm the
PDD-XFR user at the sending end to request that the PDD-XFR_SDU be
transferred.

d) Effect on Receipt:

Receipt of the PDD-XFR.request primitive causes the Space Transfer layer to
transfer the PDD-XFR_SDU.

e) Additiona ) Comments:

1).<The PDD-XFR.request primitive is used to transfer PDD units across the space
link.

2) The functions pprfnrmprl at the cpnrling end when the PDD-XFR request

primitive is sent are summarized below. This functional overview is not part of
this Recommendation; see 5.3 in Packet Telemetry, reference [1].

Functions include: create and number a partial VC_Frame; insert PDD into
Frame Data Field, and PDD Status Field into frame header. These are

components of a Transfer Frame, and are collectively referred to in this
Recommendation as a partial VC_Frame.
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PDD-XFR.indication
Function:

The PDD-XFR.indication primitive is the service indication primitive for the PD
XFR Service.

D-

b) Semantics:
The PDD-XFR.indication primitive shall provide parameters as follows:
PDD.indication (PDD-XFR_SDU,
Status Fields,
GVCID,
Virtual Channel Frame Count)
¢) | When Generated:
The PDD-XFR.indication primitive is passed from:the Space Transfer layer to the
PDD Service user to deliver aPDD-XFR_SDU,
d)| Effect on Receipt:
The effect of receipt of the PDD-XFER.indication primitive by the user of the $P-
XFR isundefined.
€) | Additional Comments:

1) The PDD-XFR.indication primitive is used to deliver PDD units to the PDPD-
XFR user sink(application process(es) identified by managed information at llhe
receiving end.~Virtual Channel Frame Count provides the means to determine
if data hasbeen lost.

2) Thefunctions performed at the receiving end before the PDD-XFR.indicatipn
primitive is sent are summarized below. This functional overview is not part|of
this Recommendation; see 5.3 in Packet Telemetry, reference [1].

Functions include: accept VC_Frames from the layer below; extract Frame
Data Field, and PDD Status; deliver extracted fields with GVCID and Virtual
Channel Frame Count.
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44  VIRTUAL CHANNEL FRAME SECONDARY HEADER SERVICE
441 OVERVIEW OF VC_FSH SERVICE

The VC_FSH Serviceisaunidirectional (one way, space to ground) service which provides
synchronous transfer of fixed-length FSH in each frame on the Virtual Channel (see figure
4-6). Thetransfer is synchronized with the release of VC_Framesfor transfer in the Master

Channel. The service is sequence preserving, but completenessis not guaranteed. Gapsin a
juence of FSHes can be detected by the receiving-end user

NOTES

1 VC_FSH Service and MC_FSH Service are mutually exclusive.
2 Synchronization of the VC_FSH values to be transferredywith the release of
VC_Frames is user-optional. It is the responsibility of €ach implementation (i.e.,

each spacecraft) to assure that the timing requirements for-the FSH are met, apd that
the time of measurement of data carried in the FSH can be determined, if necessary.

4.

N

1.2  DEFINITIONSAND ABBREVIATIONS

Far the purposes of this Service Definition, the following definitions and abbreviations|apply:

a VC FSH SDU an FSH to be sent on aparticular Virtual Channel;

b) sending VC_FSH user an on-board source of VC_FSH _ SDU§g to be
transferred;

c) receiving VC_FSH-user asink for VC_FSH _SDUs on the ground; a

process that receives all VC_FSHes of a parficular
Virtual Channel on the ground,

d VC_FSH'SAP service-access-point for VC_FSH Servicel on a
particular Virtual Channel.
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443 VC_FSH SERVICE

SDbuU

4.4.3.1 VC_FSH Service is modeled as a buffer at the sending-end VC_FSH SAP, the
contents of which are transferred to the corresponding VC_FSH SAP on the ground. There
shall be only one buffer for VC_FSH Service on a given Virtual Channel. This model is

illustrated in figure 4-7.

Sending
\/C.ESH

Receiving

AW/l ulad |
Voo

User

User

| Buffer |

VC_FSH Provider

1
1 Buffer contents are transfered
once per VC_Frame

Transfer from buffer at sending.end to

receiving end

4.

[N

1.3.2 This model implies that

Figure4-7: Abstract Model of VC_FSH Service

a) exactly one VC_FSHtSDU issent per VC_Frame. Itsvalue is the content
buffer at some time between release of successive VC_Frames;

b) the VC_FSHes sent by an on-board source are transferred in order;

¢) thetime relationship between placing a new value of the VC_FSH in the buffg
release'of'a VC_Frame is not specified; i.e., the timing, polling, or synchronization
schenie used to coordinate between VC_FSH source and the VC_FSH ¢
provider is mission specific.

of the

by and

br vice

444 PREREQUISITESFOR VC_FSH SERVICE

4441 TheVC_FSH Servicerequires VC_Frame Service from the layer below (see 5.2).
VC_FSH Service also requires the specification of managed parameters, which serve to
establish associations between space and ground protocol entities, specify address mappings,
provide access authorization, and define operating limits.
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4.4.4.2 Managed parametersfor VC_FSH Serviceinclude

a)

whether the Virtual Channel isto provide VC_FSH Service;

b) which application is authorized as the source of VC_FSH data on the Virtual

Channel providing the service,

¢) fixed length of the FSH on the Virtual Channel;
d)| implementation-specific parameters for timing, latency, or flow control.
4.4.4.8 Neither this Recommendation nor reference [1] specifies methods, procedures,|or
formats for providing these managed parameters.
445 SERVICE PRIMITIVESOF THE VC_FSH SERVICE
The sgrvice primitives associated with this service are
a)| VC_FSH.request
The FSH.request primitive is passed from the user of the VC_FSH Service at the
sending end to the VC_FSH SAP to request that aVC_FSH_SDU, structured asfan
FSH, be placed into the FSH buffer on the'specified Virtual Channel.
b)| VC_FSH.indication
The FSH.indication is passed from the Space Transfer layer at the receiving end|to
the VC_FSH user to deliver an FSH_SDU.
4.4.6 VC _FSH SERVICE PARAMETERS
The pgrameters forthe VC_FSH Service primitives are described below.
a)| VC_FSH SDU The VC_FSH  service-data-unit.  An
FSH_SDU is a fixed-length data unif
consisting of an integral number of octets.
b) Virtual Channel Frame Count  The Virtual Channel Frame Count of the
Transfer Frame carryingaVC_FSH.
CCSDS 103.0-B-1 Page 4-18 May 1996
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447 DETAILED VC_FSH SERVICE SPECIFICATION

4471 General

This subsection describes in detail the primitives and parameters associated with the
VC_FSH Service. The parameters are specified in an abstract sense and specify the
information to be made available to the user of the primitive. The way in which a specific
implementation makes this information available is not constrained by this specification.

4472 VC_FSH.request
a) Function:

The VC_FSH.request primitive is the service request primitive for the VC| FSH
Service.

b) Semantics:
The VC_FSH.request primitive shall provide parameters as follows:
VC_FSH.request (FSH “SDU)
¢) When Generated:

The VC_FSH.request primitive is passed to the Virtual Channel Access layer to
request it to send the VC_FSH_SDU.

d) Effect on Receipt:

Receipt of the VC_FSH.request primitive causes the Space Transfer layer to
transfer the VC_FSH<SDU.

€) Additional Comments:

1) The VC_ESH.request primitiveis used to transfer FSH es.

2) Thédfunctions performed at the sending end when the VC_FSH.request primitive
iS'sent are summarized below. This functional overview is not part of this
Recommendation; see5.1.5.1 and 5.2 in Packet Telemetry, reference [1].

, ; ) insert
content of buffer into FSH fleld of partlaJ VC Frame
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4473 VC_FSH.indication
a) Function:

The VC_FSH.indication primitive is the service indication primitive for the
VC_FSH Service.

b) Semantics:

The VC_FSH.indication primitive shall provide parameters as follows:

VC_FSH.indication (FSH_SDU,
GVCID,
Virtual Channel Frame Count)

¢) | When Generated:

The VC_FSH.indication primitive is passed from the Space Transfer layer to the
VC_FSH Service user to deliver an FSH_SDU.

d)| Effect on Receipt:

The effect of receipt of the VC_FSH.indicatiordprimitive by the user of the SP-XFR
Is undefined.

e)| Additional Comments:

1) TheVC_FSH.indication primitive is used to deliver FSHesto the VC_FSH user
process identified by the GV CID (i.e., the VCID field in the Transfer Frage

Primary Header, as qualified by the GSCID—see reference [3]). This delivery
may require the use*of managed information to provide routing to the
VC_FSH user process.

2) The functions’performed at the receiving end before the VC_FSH.indicatipon
primitive-iSsent are summarized below. This functional overview is not part|of
this Recommendation; see5.1.5.1 and 5.2 in Packet Telemetry, reference [1].

Functions include: input VC_Frames; extract and deliver VC_FSH wjth
GVCID and Virtual Channel Frame Count.

45 VIRTUAL CHANNEL OPERATIONAL CONTROL FIELD SERVICE

451 OVERVIEW OF VC_OCF SERVICE
The VC_OCF Service provides synchronous transfer of a fixed-length OCF in each frame
of the Virtual Channel (see figure 4-8). The service is unidirectional (one way, space to

ground). The transfer is synchronized with the release of VC_Frames for transfer in the
Master Channel.
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Figure4-8: VC_OCF Service
NOQTES

1 VC_OCF Service and MC_OCF Service are mutually exclusive.

2 The on-board data source providing the VC_OCF must make a value available for
each VC_Frame. It is the responsibility of each implementation (i.e., each
spacecraft) to assure that the timing requirements for the VC_OCF are met, and that
the time of measurement of data carried in the OCF can be determined, if necessary.
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452 DEFINITIONSAND ABBREVIATIONS

For the purposes of this Service Definition, the following definitions and abbreviations apply:

a)

b)

c)

VC_OCF_SDU

sending VC_OCF user

racavina \/C OCE vcar
HecePH g -o—I o=—uSek

the VC_OCF service-data-unit, an OCF;

an on-board source of VC_OCF_SDUs to
transferred;

a2 cinlk faor \/C OCE SDllc aon tha grnllnrl'
a—SHH - o— S o —ot-g-S5-0RtHe-groudha;

be

d)

453

4.5.3.
SAP,

VC_OCF SAP

VC_OCF SERVICE SDU

process that receives the VC_OCF_SDUs- 0f
particular Virtual Channel on the ground,

service-access-point for aVC_OCF Senvice.

| The abstract model of VC_OCF Service is a buffer at,the sending-end VC_0O(
the contents of which are transferred to the corresponding VC_OCF SAP on f

groungl. A separate buffer exists for each Virtual Channel.“{There shall be only one buf

for V¢

Sending
VC-OCF
User

L OCF Serviceon agiven Virtual Channel. Thismodel isillustrated in figure 4-9.
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VC-OCF
User

L Buffer (1™ v ocF Provider

Buffer contents are transfered

1
A
v once per VC_Frame
1
1
1
1

receiving end

CF
he
fer

Figure 4-9: Abstract Model of VC_OCF Service

4.5.3.2 Thismodel implies that

a) the OCFssent by an on-board source are transferred in order;

b) the time relationship between OCFs sent by different on-board sources, on separate
Virtual Channels, is not specified;
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¢) OCF values are transferred only when a VC_Frame is released, thus some values
placed in the buffer may be overwritten before they can be sent, and others may be
sent more than once. Requirements for frequency or timing of OCF transfer are not
specified by CCSDS.

454 PREREQUISITESFOR VC_OCF SERVICE

VC _OCF Service aso requires the specifi:ation of managed parameters, which'sarve to
establish associations between space and ground protocol entities, specify address mappings,
provide access authorization, and define operating limits.

4.%.4.2 Managed parametersfor VC_OCF Serviceinclude

a) whether the Virtual Channel isto provide VC_OCF Service;

b) which application is authorized as the source of MC_OCF data on the Virtual
Channel providing the service;

c) implementation-specific parameters for timing, latency, or flow control.
4.5.4.3 Neither this Recommendation nor reference [1] specifies methods, procedufes, or
fofmats for providing these managed parameters.
4.%.5 SERVICE PRIMITIVESOF THE VC_OCF SERVICE
4.%5.5.1 The service primitives-associated with this service are
a) VC_OCF.request
The OCFE=request primitive is passed from the layer above at the sending end|to the
OCF _SAP to request that aVC_OCF_SDU structured as an OCF, be inserted into

thenext VC_Frame on the specified Virtual Channel, and sent.

by~ VC_OCF.indication

The OCF.indication is passed from the OCF layer at the receiving end to the
OCF user todeliveraVC_OCF_SDuU.

45.5.2 TheVC_OCF.indication primitive is used only on the ground to deliver an OCF to
the layer above.
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4.5.6 VC_OCF SERVICE PARAMETERS
The parameters for the VC_OCF Service primitives are described below.

a VC _OCF_Ssbu The OCF service-data-unit. A VC_OCF_SDU is
afixed-length data unit consisting of four octets.

b) VCID The Virtual Channel Identifier.

45.7 | DETAILED VC_OCF SERVICE SPECIFICATIONS
4571  Genera

This subsection describes in detail the primitives and parameters associated with {he
VC_QCF Service. The parameters are specified in an abstract sense and specify the
information to be made available to the user of the primitive. The-way in which a specific
implementation makes this information available is not constrainéd by this specification.
4572 VC_OCF.request

a) | Function:

The VC_OCFrequest primitive is.the service request primitive for the VC_OCF
Service.

b)| Semantics:

The VC_OCF.request primitive shall provide parameters as follows:
VC_OCFErequest (VC_OCF_SDU)

¢) | When Generated:

The V€ OCF.request primitive is passed to the Virtual Channel Access layer|to
request it to send the VC_OCF_SDU.

d) Effect on Receipt:

Receipt of the VC_OCF.request primitive causes the Virtual Channel Access layer
to replace the content of the OCF buffer with the new valueinthe VC_OCF_SDU.

€) Additional Comments:

1) TheVC_OCF.request primitiveis used to transfer OCFs.
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2) The functions performed at the sending end when the VC_OCF.request primitive
is sent are summarized below. This functional overview is not part of this
Recommendation; see5.1.2.3 and 5.4 in Packet Telemetry, reference [1].

Functions include: input fixed-length OCF; synchronously insert OCF into
VC _Frame.

4%7.3 VC_OCF.indication
a) Function:

The VC_OCF.indication primitive is the service indication\ primitive for the
VC_OCF Service.

b) Semantics:
The VC_OCF.indication primitive shall provide parameters as follows:
VC_OCF.indication (V€ _OCF_SDhU)
¢) When Generated:

The VC_OCF.indication primitive Is passed from the Space Transfer layer|to the
VC_OCF Service user to deliver aVC_OCF_SDU.

d) Effect on Receipt:

The effect of receipt-of the VC_OCF.indication primitive by the user of the SR-XFR
is undefined.

€) Additional.Comments:

1) FheVC_OCF.indication primitive isused to deliver OCFstothe VC_OCF user
process identified by the GVCID (i.e, the VCID field in the Transfer Frame
Primary Header, as qualified by the GSCI D—see reference [3]). This délivery
may require the use of managed information to provide routing o the
VC_OCF user process.

2) The functions performed at the receiving end before the VC_OCF.indication
primitive is sent are summarized below. This functional overview is not part of
this Recommendation; see5.1.2.3 and 5.4 in Packet Telemetry, reference [1].

Functions include: input VC_Frames; extract and deliver VC_OCF with
sequence quality and Virtual Channel sequence count (optional).
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5 LAYER C—VIRTUAL CHANNEL ACCESSLAYER
51 OVERVIEW OF VIRTUAL CHANNEL ACCESSLAYER

Layer C provides three services to the layers above, using Master Channel Transfer
Frames as the supporting PDU:

a) VC_Frame Service;

b) MC_FSH Service;

¢) MC_OCF Service.

52 VIRTUAL CHANNEL FRAME SERVICE
521 OVERVIEW OF VC_FRAME SERVICE

VC_Frame Serviceisaunidirectional service (one way;.space to ground), is aperiodic, and
provides transfer of VC_Frames (partially formatted. Ttansfer Frames) from each of jone to
eight Virtual Channels over one Master Channel (see figure 5-1). VC_Frames are
‘partially formatted’ in that they do not contain*SCID or Master Channel Frame Count,
and may, or may not, contain FSH or OCF. € Frame Serviceis sequence preserving, but
does not guarantee compl eteness.

522 DEFINITIONSAND ABBREVIATIONS
Far the purposes of this Seryice Definition, the following definitions and abbreviations|apply:
a) VCF VC_Frame;
b) sending VCF user an on-board source of VC_Frames|to be

transferred; one of up to eight spacecraft Vjrtual

Channelsthat share the Master Channel;
¢) “receiving VCF user asink for VC_Frames on the ground; a process

that receives-the \V C Framesof aparticular
Virtual Channel on the ground,;

d) VCF SAP service-access-point for aVCF Service.
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5.2.3.1 The abstract model of VC_Frame Service is a queue linking the on-board VCF SAP
for agiven Virtual Channel to the corresponding VCF SAP on the ground. A separate

gueue exists for each Virtual Channel. This model isillustrated in figure 5-2.

4

7

single queue

Multiplex into a

VCF Provider

Sending _
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VCE User \V/CE lleer | RECEIVINg
VCF User
VCj \
\ VC k VC j
/ VC k
VC Frames ’
VC Frames

S

Demultiplex

receiving end

5.2.3.2 Thismodel implies that

specifiéd:

5.2.44 "PREREQUISITESFOR VC_FRAME SERVICE

Figure5-2: Abstract Model of aVC_Frame Service

a) the VC_Framessent by an on-board source are transferred in order;

b) the time relationship between VC_Frames sent by different on-board sourcegis not

5.24.1 The VC_Frame Service requires Channel Access Service from the layer below (see
section 6) to provide synchronized, error-protected transmission across the space link.

5.2.4.2 The VC_Frame Service also requires the specification of managed parameters,
which serve to establish associations between space and ground protocol entities, specify
address mappings, provide access authorization, and define operating limits.
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5.2.4.3 Managed parameters for VC_Frame Service include

a)
b)
c)
d)

€)

5.2.4.4 Neither this Recommendation nor reference [1] specifies methods, procedures,
formats for providing these managed parameters.

525

5251 General

The sarvice primitives associated with this service are defined lselow.

5252 VCF.request

The /CF.request primitive is passed from the layer above at the sending end to the V

layer
Specif

5.25.

The VICF.indication is passed from the VCF layer at the receiving end to the VCF user
deliver aVCF_SDU.

5.2.6

The parameters for-the VCF Service primitives are described below.

a)

3 VCF.indication

which Virtual Channels are to be provided VC_Frame Service;
frame length;

presence of MC_OCF and/or MC_FSH (and its length);

use of Frame Error Control Field (FECF);

Implementation-specitic parameters for timing, latency, or flow control.

SERVICE PRIMITIVESOF THE VC_FRAME SERVICE

to request that a VCF_SDU, structuredas a VC_Frame, be multiplexed into 1
ed Master Channel, and sent.

VCF SERVAICE PARAMETERS

VCE=SDU The VCF service-data-unit. A VCF_SDU isaVC_Frat
which isapartially formatted Transfer Frame. A VC_Frat

or

CF
he

to

ne
ne

ctudes:

1) all fields of the Transfer Frame Primary Header,
excepting Version Number, SCID, Master Channel
Frame Count, and possibly OCF Flag or FSH Flag
(included only if VC_OCF Service or VC_FSH Service,

respectively, are provided on the Virtual Channel);
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2) optionally, afixed-length VC_FSH;
3) afixed-length Transfer Frame Data Field;
4) optionaly, afixed-length VC_OCF.
b) VCID Virtual Channel ID.
c) MC Sequence- Indication provided with delivery of a VC_Frame (at
Quality_Indicator ~ receiving end) that there has been agap in Master Channel

sequence numbers since the previous VC_Frame was
delivered on the Virtual Channel.

5.2.7 DETAILED VCF SERVICE SPECIFICATION

5271 Genera
This subsection describes in detail the primitives and parameters associated with the VCF
Service. The parameters are specified in an abstract sense and specify the information to be

made available to the user of the primitive. The way in which a specific implementation
makes this information available is not constrained By this specification.

5272 VCF.request

a) Function:

The VCF.request primitive is the service request primitive for the VCF Servic

19%

b) Semantics:
The VCE£equest primitive shall provide parameters as follows:

VCF.request (VCF_SDU)

¢y “When Generated:

The VCF.request primitive is passed to the Virtual Channel Accesslayer to request
it to send the VCF_SDU.

d) Effect on Receipt:

Receipt of the VCF.request primitive causes the Virtual Channel Access layer to
transfer the VCF_SDU.
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€) Additional Comments:
1) TheVCF.request primitiveis used to transfer VC_Frames.

2) The functions performed at the sending end when the VCF.request primitiveis
sent are summarized below. This functional overview is not part of this
Recommendation; see section 5, particularly subsections 5.1 and 5.5 in Packet
Telemetry, Reference [1].

Functions include: accept VC_Frames from various Virtual Channgls;
multiplex VC_Frames; add GSCID (see reference [3]) and Master Channel
Frame Count to Frame Header; optionally, add FECF; output ta the layer
below a constant-rate stream of sequentially numbered MC_Frames,
5273 VCF.indication

a) | Function:

TheVCF.indication primitiveisthe serviceindicationprimitivefor the VCF Servics

13%

b)| Semantics:
The VCF.indication primitive shall provite parameters as follows:

VCF.indication (VCF_SDU,
MC_Sequence-Quality_Indicator)

¢) | When Generated:

The VCF.indication primitive is passed from the Virtual Channel Access layer|to
the VCF Serviteuser to deliver aVCF_SDU.

d)| Effect on'Receipt:

Theeffect of receipt of the VCF.indication primitive by the user of the VCF Service
isdefined in 4.2.7.3 €) 2), and 4.3.7.3 €) 2).

e) Additional Comments:
1) The VCF.indication primitive is used to deliver VC_Frames to the VCF user
process identified by the VCID in the VC_Frame Header, as qualified by the

GSCID (see reference [3]). This delivery may require the use of managed
information to provide routing to the VCF user processes.
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2) The functions performed at the receiving end before the VCF.indication
primitive is sent are summarized below. This functional overview is not part of
this Recommendation; see section 5, particularly 5.1 and 5.5 in Packet Telemetry,
reference [1].

Functions include: input a stream of numbered M C_Frames;, demultiplex
VC_Frames; optionaly, check FECF; output VC_Frames with Master
Channel sequence quality.

5.3 MASTER CHANNEL FRAME SECONDARY HEADER SERVICE
531 OVERVIEW OF MC_FSH SERVICE

M _FSH Service is a unidirectional service (one way, space to ground) which prpvides
sypchronous transfer of afixed-length FSH in each frame on the Master Channel (segfigure
5-B). Thetransfer is synchronized with the release of MC_Frames. The service is sequence
preserving but does not guarantee compl eteness.

=

NOTES

1 MC_FSH Service and VC_FSH Serviceare mutually exclusive.
2 The on-board data source providingthe FSH must make a value available for each
Transfer Frame on the Master Channel. It is the responsibility of each
implementation (i.e., each spacecraft) to assure that the timing requirements for the
FSH are met, and that the thme of measurement of data carried in the FSH ¢an be
determined.

532 DEFINITIONSAND ABBREVIATIONS

Far the purposes-of-this Service Definition, the following definitions and abbreviations|apply:

a) MC/RSH _SDU FSH to be sent on aMaster Channel;

b) “sending MC_FSH user an on-board source of MC_FSH_ SDUSgto be
transferred;

c) receiving MC_FSH user asink for MC_FSH_SDUs on the ground; a process

that receivesthe MC_FSH_SDUs of a particular
Master Channel on the ground;

d MC_FSH SAP service-access-point for aMaster Channel.
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5.3.3.1 The abstract model of MC_FSH Service is a buffer at the sending-end MC_FSH
SAP, the contents of which are transferred to the corresponding MC_FSH SAP on the
ground. Thismodel isillustrated in figure 5-4.

Sending
MC-FSH

User

Receiving
MC-FSH

User

| Buffer |

MC_FSH Provider

Buffer contents are transfered

per MC_Frame

1
v once
1
1
1
1
1

receiving end

5.3.3.2 Thismodel implies that

mission-specific.

Figure 5-4: Abstract Model of an MC_FSH Service

b) the MC_FSHes sent by an on-board source are transferred in order;

a) exactly oneMC_FSH issent per MC_Frame; itsvalueisthe content of the byffer at
some time between rel ease of successive MC_Frames,

¢) the time retationship between placing a new value of the MC_FSH in the puffer,
moving-that value into the FSH field of the next MC_Frame, and release ¢f that
MC_FErame, is not specified; i.e., the timing, polling, or synchronization stheme
used.to coordinate between MC_FSH source and the MC_FSH Service provider is

534 PREREQUISITESFOR THE MC_FSH SERVICE

5.3.4.1 TheMC_FSH Service requires Channel Access Service from the layer below (see
section 6). MC_FSH Service aso requires the specification of managed parameters, which
serve to establish associations between space and ground protocol entities, specify address
mappings, provide access authorization, and define operating limits.
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5.3.4.2 Managed parametersfor MC_FSH Service include

a) whether the Master Channel isto provide MC_FSH Service;
b) which application is authorized to be the source of MC_FSH data;
c) fixed length of the FSH on the Master Channel;
d) Lmplementation-specific parametersfor timing, latency ar flow contral
5.3.4.8 Neither this Recommendation nor reference [1] specifies methods, procedures,|or
formats for providing these managed parameters.
535 | SERVICEPRIMITIVESOF THE MC_FSH SERVICE
The sgrvice primitives associated with this service are
a)| MC_FSH.request
The MC_FSH.request primitive is passed from the layer above at the sending end|to
the MC_FSH SAP to request that an MC .FSH_SDU structured as an FSH, pe
placed in the buffer to be sent.
b)| MC_FSH.indication
The MC_FSH.indication is passed from the Virtual Channel Access layer at the
receiving end tothe MC_FSH User to deliveranMC_FSH_SDU.
536 | MC_FSH SERVICE PARAMETERS
The parameters for theM C_FSH Service primitives are described below.
a)| MC_FSH( SDU The MC_FSH service-data-unit. An FSH_SDU
is a delimited, octet-aligned data unit which |is
formatted as an FSH.
b) GSCID Global Spacecraft Identifier (see reference [3]).
The GSCID identifiesthe MC_FSH_SAP for
MC_FSH_SDUs within a specific Master
Channdl.
¢c) Master Channel FrameCount The Master Channel Frame Count of the
Transfer Frame carryingan MC_FSH.
CCSDS 103.0-B-1 Page 5-10 May 1996
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5.3.7 DETAILED MC_FSH SERVICE SPECIFICATION
5371 General

This subsection describes in detail the primitives and parameters associated with the
MC_FSH Service. The parameters are specified in an abstract sense and specify the
information to be made available to the user of the primitive. The way in which a specific
implementation makes this information available is not constrained by this specification.

5372 MC_FSH.request
a) Function:

The MC_FSH.request primitive is the service request primitive for the M C| FSH
Service.

b) Semantics:

The MC_FSH.request primitive shal provide parameters as follows:

MC_FSH.request (FSH_SDU,
GSCID)

¢) When Generated:

The MC_FSH.request primitive is passed to the Virtual Channel Access Igyer to
request it to send the M€ ‘FSH_SDU.

d) Effect on Receipt:

Receipt of the MC_FSH.request primitive causes the Virtual Channel Access layer
to replacethe contents of the buffer with the new valueinthe MC_FSH_SDU.

€) Additional Comments:

1) The MC_FSH.request primitiveis used to transfer FSHes.

2) The functions performed at the sending end when the M C_FSH.request primitive
is sent are summarized below. This functional overview is not part of this
Recommendation; see5.1.5.1 and 5.2 in Packet Telemetry, reference [1].

Functionsinclude: input fixed-length FSH; placein buffer; synchronously insert
contents of buffer into FSH field of MC_Frame.

CCSDS 103.0-B-1 Page 5-11 May 1996

© 1SO 2001 — Al rights reserved

63


https://standardsiso.com/api/?name=05a4c492c74980bc319d4e5f05226be2

ISO 17433:2001(E)

64

5.3.7.3

a)

CCSDSRECOMMENDATION FOR PACKET TELEMETRY SERVICES

MC_FSH.indication
Function:

The MC_FSH.indication primitive is the service indication primitive for t
MC_FSH Service.

Semantics:

he

b)

d)

The MC_FSH.indication primitive shall provide parameters as follows:

MC_FSH.indication (FSH_SDuU,
GSCID,
MASTER CHANNEL“FRAME COUNT

When Generated:

The MC_FSH.indication primitive is passed from the Virtual Channel Accy
layer to the MC_FSH Service user to deliver an MC_FSH_SDU.

Effect on Receipt:

The effect of receipt of the MC_FSH.indication primitive by the user of
MC_FSH Service isundefined.

Additiona Comments;

1) The MC_FSH.indication primitive is used to deliver FSHes to the MC_FS§
user process identified by the GSCID (i.e., the SCID field in the Transf
FramePrimaryHeader, asqualified by the Version Number —see reference [ 3
This delivery may require the use of managed information to provide routing
the MC2FSH user process.

2) Thefunctions performed at the receiving end before the MC_FSH.indicati
primitive is sent are summarized below. This functional overview is not part

PSS

he

bH
er

]).

to

on
of

this Recommendation; see5.1.5.1 and 5.2 in Packet Telemetry, reference [1].

Functions include: input MC_Frames; extract and deliver MC_FSH w
sequence quality and Master Channel Frame Count.

ith
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54 MASTER CHANNEL OPERATIONAL CONTROL FIELD SERVICE
541 OVERVIEW OF MC_OCF SERVICE

The MC_OCF Service provides synchronous transfer of afixed-length OCF in each frame
of the Master Channel (see figure 5-5). The service is unidirectional (one way, space to
ground). The transfer is synchronized with the release of MC_Frames. The MC_OCF
Service is sequence preserving, but does not guarantee compl eteness.

NQTES
1 MC_OCF Service and VC_OCF Service are mutually exclusive.

2 The on-board data source providing the MC_OCF must make a value available for
each MC_Frame. It is the responsibility of each implementation (i.e.| each
spacecraft) to assure that the timing requirements for the M@ OCF are met, and that
the time of measurement of data carried in the OCF can be determined, if necessary.
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54.2 DEFINITIONSAND ABBREVIATIONS

For the purposes of this Service Definition, the following definitions and abbreviations apply:

a OCF

b) sendingMC_OCF user

Operational Control Field;

an on-board source of OCFsto be transferred;

d) MC_OCF SAP

c) receiving MC_OCF user asink for OCFs on the ground; a process

receives the OCFs of a particular M.as
Channel on the ground;

service-access-point for an MC_@OCF Servi

543 MC_OCF SERVICE SDU

5.4.3.1 The abstract model of MC_OCF Service is a buffer-at the sending-end M C|
SAP, the contents of which are transferred to the corresponding MC_OCF SAP

=

g

pund. Thismodel isillustrated in figure 5-6.

Sending Receiving
MC_OCF MC_OCF
User User
Buffer .
I—-—I MC_OCF Provider

to queue once per MC_Frame

1
1
:
1
) Buffer contents are transfered '
1
1
1
1
1
1

Transfer from buffer at sending end to

receiving end

hat
ter

| OCF
bn the

Figure5-6: Abstract Model of MC OCFE Service

5.4.3.2 This model implies that the OCFs sent by an on-board source are transferred in

order.
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PREREQUISITESFOR THE MC_OCF SERVICE

5.4.4.1 The MC_OCF Service requires Channel Access Service from the layer below (see
section 6). MC_OCF Service also requires the specification of managed parameters, which
serve to establish associations between space and ground protocol entities, specify address
mappings, provide access authorization, and define operating limits.

5.4.4.2 Managed parameters for MC_OCF Service include

a)
b)

c)

5.4.4.8 Neither this Recommendation nor reference [1] specifies metheds, procedures,

formal

54.5

The sgrvice primitives associated with this service are

a)

b)

5.4.6

The parameters forithe M C_OCF Service primitives are described below.

whether the Master Channe 1510 provide MC_OCF SETViTE,
which application is authorized as the source of MC_OCF data;

implementation-specific parameters for timing, latency, or flow control.

sfor providing these managed parameters.

SERVICE PRIMITIVESOF THE MC_OCF SERVIEE

MC_OCF.request

The MC_OCF.request primitive is passed,from the layer above at the sending end
the MC_OCF layer to request that anM C_OCF_SDU structured as an OCF,
inserted into the Transfer Frames of-a specified Master Channel, and sent.

MC_OCF.indication

The MC_OCF.indicatioen:ts passed from the MC_OCF layer at the receiving end
the MC_OCF user ta deliver anMC_OCF_SDU.

MC_OCF SERVICE PARAMETERS

or

to
be

a)| MC.OCF_SDU The MC_OCF service-data-unit. An
MC_OCF_SDU is afixed-length, octgt-
Alianod Aata r ot
Al HI U v urint.

b) GSCID Global Spacecraft Identifier (see
reference[3]).

c) Master Channel Frame Count The Master Channel Frame Count of the
Transfer Frame carryingan MC_FSH.
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547 DETAILED SPECIFICATION OF MC_OCF SERVICE PRIMITIVES
5471 General

This subsection describes in detail the primitives and parameters associated with the
MC_OCF Service. The parameters are specified in an abstract sense and specify the
information to be made available to the user of the primitive. The way in which a specific
implementation makes this information available is not constrained by this specification.

5472 MC_OCF.request
a) Function:

The MC_OCF.request primitive is the service request primitive for the MC| OCF
Service.

b) Semantics:

The MC_OCF.request primitive shall provide parameters as follows:

MC_OCF.request (MC_OCF_SDU,
GSCID)

¢) When Generated:

The MC_OCF.request primitive is passed to the Virtual Channel Access lgyer to
request it to send the M€ "OCF_SDU.

d) Effect on Receipt:

Receipt of the M C_OCF.request primitive causes the Virtual Channel Access layer
to replace the content of the OCF buffer with the new valueinthe MC_OCF_$DU.

€) Additional Comments:

1) The MC_OCF.request primitive is used to transfer OCFs.

2) The functions performed at the sending end when the MC_OCF.request
primitive is sent are summarized below. This functional overview is not part of
this Recommendation; see5.1.2.3 and 5.4 in Packet Telemetry, reference [1].

Functions include: input fixed-length OCF; place in buffer; synchronously
insert content of buffer into OCF field of MC_Frame.
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