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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 1SO
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
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STATEMENT OF INTENT

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

CCSDS Recommendations take two forms: Recommended Standards that are prescript{ve

es not imply a commitment by any Agency or organization to implement |its
endations in a prescriptive sense.

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

In those instances when a new version of(@ Recommended Practice is issued, existing
CCSDS-related member Practices and implementations are not negated or deemed to be ngn-
CCSDS compatible. It is the responsibility of each member to determine when such Practi¢es
or implementations are to be modified. Each member is, however, strongly encouraged|to
direct |planning for its new Praetices and implementations towards the later version of the
Recommended Practice.
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FOREWORD

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

This Recommended Practice specifies service type-specific extensions of the Space Link
Extenstonr—Appheation—Program—Interface—for—Fransfer—Serviees—speetfred—by—GCSDS
(rdgference [5]). It allows implementing organizations within each Agency to procéefl with
th¢ development of compatible, derived Standards for the ground systems that-are within
th¢ir cognizance. Derived Agency Standards may implement only a subset‘of*the optional
features allowed by the Recommended Practice and may incorporate featiir€s not addressed

bylthe Recommended Practice.

Attention is drawn to the possibility that some of the elements of'\this document may [be the
supject of patent rights. CCSDS has processes for identifying patent issues and for securing
frqm the patent holder agreement that all licensing poli¢ies are reasonable and non-
digcriminatory. However, CCSDS does not have a patentdaw staff, and CCSDS shall jnot be
he]d responsible for identifying any or all such patent rights.

—_

Through the process of normal evolution, it«is' expected that expansion, deletipn, or
m¢dification of this document may occur. Thi§*Recommended Standard is therefore qubject
to| CCSDS document management and change control procedures, which are defined in
Onganization and Processes for the «Consultative Committee for Space Data Systems
(CCSDS A02.1-Y-4). Current versions-of CCSDS documents are maintained at the GCSDS
WED site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be sent to the CGCSDS
Segretariat at the e-niail address indicated on page i.
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASI)/Italy.

— Canadian Space Agency (CSA)/Canada.

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

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

— | Federal Space Agency (FSA)/Russian Federation.

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

— | Japan Aerospace Exploration Agency (JAXA)/Japan.

— | National Aeronautics and Space Administration (NASA)/USA.
— | UK Space Agency/United Kingdom.

Obseryer Agencies

— | Austrian Space Agency (ASA)/Austria.

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

— | Central Research Institute of Machine Building (TsNIIMash)/Russian Federation.
— | China Satellite Launch and Tracking Control Generaly Beijing Institute of Tracking and
Telecommunications Technology (CLTC/BITTT)/China.

— | Chinese Academy of Sciences (CAS)/China.

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

— | Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.
— | Danish National Space Center (DNSC)/IDenmark.

— | Departamento de Ciéncia e Tecnologia-Aeroespacial (DCTA)/Brazil.

— | Electronics and Telecommunications-Research Institute (ETRI)/Korea.

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

— | European Telecommunications Satellite Organization (EUTELSAT)/Europe.

— | Geo-Informatics and Spaee Technology Development Agency (GISTDA)/Thailand.
— | Hellenic National Space Committee (HNSC)/Greece.

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

— | Institute of Spac€ Research (IKI)/Russian Federation.

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

— | Korea Aérospace Research Institute (KARI)/Korea.

— | Ministry of Communications (MOC)/Israel.

— | National Institute of Information and Communications Technology (NICT)/Japan.
— |_National Oceanic and Atmospheric Administration (NOAA)/USA.

— National Space Agency of the Republic of Kazakhstan (NSARK)/Kazakhstan.

— National Space Organization (NSPO)/Chinese Taipei.

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

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

—  South African National Space Agency (SANSA)/Republic of South Africa.

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

— Swedish Space Corporation (SSC)/Sweden.

—  Swiss Space Office (SSO)/Switzerland.

— United States Geological Survey (USGS)/USA.
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DOCUMENT CONTROL
Document  Title Date Status
CCSDS Space Link Extension—Application = October Original issue, superseded
916.1-M-1  Program Interface for the Forward 2008
CITU Service, Recommended
Practice, Issue 1
C(CSDS Space Link Extension—Application = September  Current issue:
91p.1-M-2  Program Interface for the Forward 2015 — updates text to
CLTU Service, Recommended accommodate ¢hanges
Practice, Issue 2 in current versipn of
SLE service
specification;

— differentiates
applicability by SLE
service specifidation
version;

— updates referenices.

NQTE - Substantive changes from the ptevious issue are marked with change bars|in the

inside margin.

CCSDS 916.1-M-2 Page v

September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

CONTENTS
Section Page
T INTRODUCGTION. ..ot e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaeaaaaeesaaaeaaaaaaaaaaaaaaaans 1-1
L.l PURPOSE .o 1-1
1.2 SCOPE ..o 1-1
1.3—ApptcAppi I Y -2
1 RATIONALE ... .o 1-2
1 DOCUMENT STRUCTURE ..o 1-3
1.6 DEFINITIONS, NOMENCLATURE, AND CONVENTIONS...............{v o, 1-5
1.T REFERENCES ... oo N 1-8
2 OVERVIEW ..o eeeeeeaeeeeeeesenenenesenessms bk eeeeeneeeennenenennne 2-1
2.1 INTRODUCTION ..ooottiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeegesddereneeeeeeeeeeeeeneneeeeeeennees 2-1
2.2 PACKAGE CLTU SERVICE INSTANCES. . ...ttt el e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeneees 2-1
2.3 PACKAGE CLTU OPERATIONS ..ottt S 2413
2.4 SECURITY ASPECTS OF THE SLE FORWARDCLTU
TRANSFER SERVICE ..o eeeeeeeeeeeeeeeaaeeaeeaeaaaasaeanaans 2415
3 CLTU SPECIFIC SPECIFICATIONS FORAPI COMPONENTS......oovveeeeeeeeeeeeans 3-1
3.1 APISERVICE ELEMENT ..o 3-1
3.2 SLE OPERATIONS ... e 3415
3.3 SLE APPLICATION ..o 3415
ANNEX A CLTU SPECIFICINTERFACES (NORMATIVE)......ccccooviiiiiienen, A-1
ANNEX B ACRONYMS (INFORMATIVE)......ccccooiiiiiiieeeeeeeeeeeee e B-1
ANNEX C INFORMATIVE REFERENCES (INFORMATIVE) .......cccocoeviiennnnn. -1
Figurd
1-1 $LE Services and SLE API DOCUMENTATION . .cevvvennneeeeeeeeieeeeeeeeeeeeeeeaeeeeeeereeeeeeaeens 1-4
2-1  CLTUSSEIVICE INSTANCES ..vvvneeeeeeeeeeeeee et eee e e e e e e e et eeaeeeeeeeeeaaaaaeeeeeeeeeeaeraaaaens 2-2
2-2  CETU Operation ObBJECLS .....cueeiiruieiiriienieeieeitesteete sttt ettt st sae et st sae e saeens 2414
Table
2-1 Production Events Reported via the Interface ICLTU SIUpdate.........cccccccvveevveeennnen. 2-5
2-2  CLTU Configuration Parameters Handled by the Service Element ............................. 2-7
2-3 CLTU Status Parameters Handled by the Service Element............ccccooevveviiienciieennnn. 2-9
2-4  CLTU ProdUCHION STATUS ....uueee et eeeeeeeeeeee e et e e e e e e e e e eereeeeeeeeeeeeanaaaaaens 2-10
2-5 Mapping of CLTU Operations to Operation Object Interfaces ..........c.ccceeeevveerveennee. 2-15
CCSDS 916.1-M-2 Page vi September 2015

© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

CCSDS 916.1-M-2 Page vii September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)

© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

1 INTRODUCTION
1.1 PURPOSE

The Recommended Practice Space Link Extension—Application Program Interface for
Transfer Services—Core Specification (reference [5]) specifies a C++ API for CCSDS Space
Link Extension Transfer Services. The API is intended for use by application programs
implementing SLE transfer services.

Rdference [5] defines the architecture of the API and the functionality on a genefig| level,
which is independent of specific SLE services and communication technologies.) It {s thus
nepessary to add service type-specific specifications in supplemental (ReComnjended
Practices. The purpose of this document is to specify extensions to the ‘APl needed for
support of the Command Link Transmission Unit (CLTU) service defined in reference [4].

1.2 SCOPE

This Recommended Practice defines extensions to the SLEJAPI in terms of:
a) the CLTU-specific functionality provided by API'‘¢components;
b) the CLTU-specific interfaces provided by, APT components; and

c) the externally visible behavior associated with the CLTU interfaces exported py the
components.

It floes not specify
a) individual implementations or products;
b) the internal design-of the components; and

c¢) the technology used for communications.

This Recommended Practice defines only interfaces and behavior that must be provigled by
in1plementations supporting the forward CLTU service in addition to the specification in
reference [S])

CCSDS 916.1-M-2 Page 1-1 September 2015
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1.3 APPLICABILITY

The Application Program Interface specified in this document supports three generations of
Forward CLTU service, namely:

a)

Generation 1 identified by the version number 1 in the BIND operation, as specified

by reference [C2];

b)

c)

NOTH

Suppo
compg
specifi
API i1
compl
SLE /
Februd
specifi
of the

Provig
are m4

Provig

1.4

Generation 2 identified by the version number 2 in the BIND operation, as spe¢ifi
by reference [C3];

Generation 3 identified by the version number 4 in the BIND operation, as specif
by reference [4].

— The use of the term ‘Generation’ follows the definition—~in the API C

rt for Generation 1 and Generation 2 of this service)is included for backw.
tibility purposes for a limited time and may not be centinued in future versions of t
cation. Support for Generation 1 (i.e., version 1 ofthe CLTU service) implies that S
nplementations of this specification are able to interoperate with peer SLE systems t
y with the specification of the Transport Mapping Layer (TML) in ‘Specification o

iry 2001. For Generation 2 and 3 of these services, SLE API implementations of t

Transport Mapping Layer (TML) in‘reference [C6].

ions within this Recommended Practice that are specific for one or more generatic
rked as follows:

[Gn:] for provision§ specific to Generation n;

[Gn,m:] for provisions specific to Generation n and Generation m.

ions that apply to all generations are not marked.

RATIONALE

Specification (reference [5]) where it is used to classify all SLE Transfer Services.

API Proxy for TCP/IP and ASN.1’, ESOCZ,SLES-SW-API-0002-TOS-GClI, Issue 1.

ed

ed

1

hrd
his
LE
hat
[ a
1,
his

cation are able to interoperate with peer SLE systems that comply with the specification

ns

This Recommended Practice specifies the mapping of the forward CLTU service

specification to specific functions and parameters of the SLE APL

It also specifies the

distribution of responsibility for specific functions between SLE API software and
application software.

The goal of this Recommended Practice is to create a standard for interoperability between:

CCSDS 916.1-M-2 Page 1-2 September 2015
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a) application software using the SLE API and SLE API software implementing the SLE

API; and

b) SLE user and SLE provider applications communicating with each other using the

SLE API on both.

This interoperability standard also allows exchangeability of different products implementing
the SLE API, as long as they adhere to the interface specification of this Recommended
Practice.

1.%

1.5.1

This document is organized as follows:

1.5.2

The SLE suitecof' Recommended Standards is based on the cross support model defined
SHE Reference Model (reference [3]). The services defined by the reference model cor
ong of the-thfee types of Cross Support Services:

DOCUMENT STRUCTURE

a), ‘Part 1: SLE Services;

ORGANIZATION

section 1 provides purpose and scope of this specification,identifies conventior
lists definitions and references used throughout the doCument;

section 2 provides an overview of the CLTU service and describes the API
extension including support for the CLTU service;

section 3 contains detailed specifications for'the API components and for applid
using the API;

annex A provides a formal specification of the API interfaces and data types sj
to the CLTU service;

annex B lists all acronyms'‘used within this document;

annex C lists informative references.

SLE SERVICE DOCUMENTATION TREE

1S, and

model

ations

pecific

in the
stitute

b) Part 2: Ground Domain Services; and

c) Part 3: Ground Communications Services.

The SLE services are further divided into SLE service management and SLE transfer services.

The basic organization of the SLE services and SLE documentation is shown in figure 1-1.
The various documents are described in the following paragraphs.
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Space Link Extension
Cross Support Cross Support Concept : SLE Executive :
PRefe.rence MOd?I Part 1: SLE Services ' Summary '
art 1: SLE Services 1 1
1 1
L
SLE Transfer Services
Forward SLE Service Return SLE Service Internet Protocol for SLE Service
Specifications Specifications Transfer Services Management Suite
SLE API for Transfer Services
__________ =
I Core Specification | Summary of
: | Concept and
| 1 Rationale
I I
I I
e e — a
i rorward “h i Retem h
Forward | Return | L
I SLE Service I :_i I SLE Service | ﬂ PApp“Ca“O”,
I Specifications | /! I Specifications | 1! rogéar_nmer )
[ [H uide
' ! h
! i ! Hh
_________ a4 —_—— e ——— e — — ]
T T
] Recommended U771 [T Recommended !
Legend: Standard (Blue) Report (Green) E Report (Yellow) : !_ Practice (Magenta) |
Figure 1-1: SEE Services and SLE API Documentation
a)| Cross Support ‘Reference Model—Part 1: Space Link Extension Services,| a
Recommended “Standard that defines the framework and terminology for the
specificatien-0f SLE services.
b)| Cross Support Concept—Part 1: Space Link Extension Services, a Report introducing
the concepts of cross support and the SLE services.
C) CAhgea [ in Lvtoncaon Seopmiicaoc Lvpeativeg  Shimamn ggms  an A dpainicteatiza P o It
UI./WUK/ LILTLTV LINTCTTIOTUTU MCTviceTo AT umirve ul/lzlllrlllvul‘)/, alrr AUITIITITOUI AL vy ING

providing an overview of Space Link Extension (SLE) Services. It is designed to
assist readers with their review of existing and future SLE documentation.

d) Forward SLE Service Specifications, a set of Recommended Standards that provide
specifications of all forward link SLE services.

e) Return SLE Service Specifications, a set of Recommended Standards that provide
specifications of all return link SLE services.
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f) Internet Protocol for Transfer Services, a Recommended Standard providing the
specification of the wire protocol used for SLE transfer services.

g) SLE Service Management Specifications, a set of Recommended Standards that
establish the basis of SLE service management.

h) Application Program Interface for Transfer Services—Core Specification, a
Recommended Practice document specifying the generic part of the API for SLE
transfer services.

1) Application Program Interface for Transfer Services—Summary of Concept and
Rationale, a Report describing the concept and rationale for specification and
implementation of a Application Program Interface for SLE Transfer Services.

1) Application Program Interface for Return Services, a set of Recemmended Practice
documents specifying the service type-specific extensions of/the API for retufn link
SLE services.

k) Application Program Interface for Forward Services,za set of Recommended Practice
documents specifying the service type-specific extefisions of the API for forward link
SLE services.

1) Application Program Interface for Transfer Services—Application Prograq;mer s
Guide, a Report containing guidance material and software source code examples for
software developers using the APL

1.6 DEFINITIONS, NOMENCLATURE, AND CONVENTIONS
1.6.1 DEFINITIONS
1.6.1.1 Definitions from Telecommand Channel Service

This Recommended Practice makes use of the following terms defined in reference [1]:
a) Command Link Transmission Unit (CLTU);
b) Physical Layer Operations Procedure (PLOP).

1.¢.1.2 . Definitions from Telecommand Data Routing Service

This:-Recommended Practice makes use of the following terms defined in reference [2]:

Command Link Control Word (CLCW).

1.6.1.3 Definitions from SLE Reference Model

This Recommended Practice makes use of the following terms defined in reference [3]:

a) Forward CLTU service;

CCSDS 916.1-M-2 Page 1-5 September 2015
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b) operation;

c¢) service provider (provider);
d) service user (user);

e) SLE transfer service instance;

f) SLE transfer service production;

g)[SLE Transier service provision,

h)| space link data unit (SL-DU).
1.6.1.4 Definitions from CLTU Service

This Recommended Practice makes use of the following terms defined in(feference [4]:
a)| association;
b)| communications service;
c¢)| confirmed operation;
d)| invocation;
e)| parameter;
f) | performance;
g)| port identifier;
h)| return;
1) | service instance provision' period;

j) | unconfirmed operatien.

1.6.1.5 Definitions.from ASN.1 Specification

This Recommeénded Practice makes use of the following terms defined in reference [7]:

a)| Object Identifier;

b) Octet String.

1.6.1.6 Definitions from UML Specification
This Recommended Practice makes use of the following terms defined in reference [C9]:
a) Attribute;

b) Base Class;

CCSDS 916.1-M-2 Page 1-6 September 2015
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c) Class;
d) Data Type;
e) Interface;

f) Method.

1.6.1.7 Definitions from API Core Specification

TH

1.¢.2 NOMENCLATURE

1.6.2.1 Normative Text

Th
St

N(

1.6.2.2 Informative Text

In
Sp

is Recommended Practice makes use of the following terms defined in reference [§];
a) Application Program Interface;

b) Component.

e following conventions apply for the normative specifications in this Recomn|
indard:

a) the words ‘shall’ and ‘must’ imply a binding and verifiable specification;
b) the word ‘should’ implies an optional,-but desirable, specification;
c) the word ‘may’ implies an optional specification;

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

DTE — These conventions do not imply constraints on diction in text that is
informative i nature.

the normative sections of this document, informative text is set off from the nori
pcificattorts either in notes or under one of the following subsection headings:

lended

clearly

mative

&+ Overview;

— Background;

Rationale;

Discussion.
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1.6.3 CONVENTIONS
This document applies the conventions defined in reference [5].

The model extensions in section 2 are presented using the Unified Modeling Language
(UML) and applying the conventions defined in reference [5].

The CLTU-specific specifications for APl components in section 3 are presented using the
conventions specified in reference [5].

The (LTU-specific interfaces in annex A are specified using the conventions defined|in
reference [5].

1.7 REFERENCES

llowing publications contain provisions which, through reference in this text,
constifute provisions of this document. At the time of publication; the editions indicated
alid. All publications are subject to revision, and aisers of this document are
encoufaged to investigate the possibility of applying theDmiost recent editions of the

C Synchronization and Channel Coding. Issue 2. Recommendation for Space Data
ystem Standards (Blue Book), GCSDS 231.0-B-2. Washington, D.C.: CCSDS,
eptember 2010.
[2] TC Space Data Link Protocol. Issue 2. Recommendation for Space Data System
tandards (Blue Book), CCSDS 232.0-B-2. Washington, D.C.: CCSDS, September 2010.
[3] ross Support Reference Model—Part 1: Space Link Extension Services. Issue|?2.
ecommendation-for Space Data System Standards (Blue Book), CCSDS 910.4-B}2.
ashington, D.C.: CCSDS, October 2005.
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2 OVERVIEW
2.1 INTRODUCTION

This section describes the extension of the SLE API model in reference [5] for support of the
CLTU service. Extensions are needed for the API components API Service Element and SLE
Operations.

In addition to the extensions defined in this section, the component API Proxy must support
enfpoding and decoding of CLTU-specific protocol data units.

2.2 PACKAGE CLTU SERVICE INSTANCES
2.2.1 OVERVIEW

The CLTU extensions to the component API Service Element «are defined by the package
CLTU Service Instances. Figure 2-1 provides an overview, of-this package. The diagram
in¢ludes classes from the package API Service Element §pecified in reference [5], [which
provide applicable specifications for the CLTU service.

—

The package adds two service instance classes:
a) CLTU SI User, supporting the service user role; and

b) CLTU SI Provider, supporting seryice provider role.

These classes correspond to the .placeholder classes I<SRV> SI User and I<SRV> SI
Prpvider defined in reference [5].

Bdth classes are able to handle the specific CLTU operations.
Far the class CLTU SI'User, this is the only extension of the base class SI User.

The class CLTU¢SI-Provider adds two new interfaces:

a) ICLTU SIAdmin by which the application can set CLTU-specific configyration
paratheters; and

b), ICLTU SIUpdate by which the application must update dynamic [status
information, required T0r generation of Status Teports.

These interfaces correspond to the placeholder interfaces I<SRV> SIAdmin and
I<SRV> SIUpdate defined in reference [5].
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Figure 2-1: CLTU Service Instances

CLTU-specific configuration parameters are defined by the internal class CLTU
Configuration. The class CLTU Status Information defines dynamic status parameters
maintained by the service instance. In addition, the service instance maintains a set of
parameters for the last CLTU processed and for the last CLTU that was successfully radiated.
These parameters are defined by the classes CLTU Last Processed and CLTU Last OK.

Although the CLTU service allows only a single service instance to be bound to a service
provider at any point of time, the service element does not constrain the number of CLTU
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service instances on the user side or the provider side. More than one service instance might
be needed for back-up purposes. In addition, this specification does not exclude that a single
service element be used to serve several CLTU production engines or to connect to several
providers. Therefore, the service element shall not enforce that only a single CLTU service
instance is bound.

All specifications provided in this section refer to a single service instance. If more than one
service instance is used, each service instance must be configured and updated independently.

2.2.2 COMPONENT CLASS CLTU SI USER

The class defines a CLTU service instance supporting the service user rolely It ensurgs that
SIHE PDUs passed by the application and by the association are suppérted by the CLTU
sefvice and handles the CLTU operation objects defined in 2.3. Jt does not add further
features to those provided by the base class SI User.

2.2.3 COMPONENT CLASS CLTU SI PROVIDER
2.2.3.1 General

The class defines a CLTU service instance supporting the service provider role. It expdrts the
inferfaces TCLTU SIAdmin for configuration' of the service instance after creatign and
IQLTU SIUpdate for update of dynamic-Status parameters during operation.

2.2.3.2 Responsibilities
2.2.3.2.1 Service Specific Configuration

THe service instance implements the interface ICLTU SIAdmin to set the CLTU-specific
copfiguration parameters defined by the class CLTU Configuration. The methods ¢f this
interface must be*called after creation of the service instance. When all configyiration
parameters (in¢luding those set via the interface ISLE STAdmin) have been set, the method
I4LE SIAdnin::ConfigCompleted () must be called. This method verifies that all
copfiguratien parameters values are defined and are in the range defined in reference [4].

In pddition, the interface ICLTU SIAdmin provides read access to the configuration pararpeters.

2.2.3.2.2 Update of Dynamic Status Parameters

The class implements the interface ICLTU SIUpdate to inform the service instance of
specific events in the CLTU production process. The methods of this interface update status
parameters defined by the classes CLTU Status Information, CLTU Last Processed, and
CLTU Last OK. The events reported via ICLTU SIUpdate and the parameters updated
via this interface are listed in table 2-1.
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In order to ensure that the status information is always up to date the events listed in table 2-1
must be reported to the service instance during its complete lifetime, independent of the state

of the

service instance.

In addition, the class derives some of the parameters in CLTU Status Information from
CLTU PDUs exchanged between the service user and the service provider. The methods
used to update each of the parameters are defined in 2.2.5.

The i

terface TCT.TU STUpdate provides read access to all status parameters

2.2.3.7

If eveq]

invocdtion be sent to the service user, the class generates and transmits these.invocations if tha

reques
notific|

The af
it usiy
additid

The S}
mode,
is defq
mode,

.3  Generation of Notifications

ts reported via the interface ICLTU SIUpdate require that a CLTU-ASYNC-NOTI

ted by the application and if the state of the service instance is ‘active’ or ‘ready’. T
ptions that are generated and transmitted by the class are listed in table 2-1.

g the interface ISLE ServiceInitiate. It is.noted that reference [4] defi
nal notifications that must always be generated and transmitted by the application.

LE API supports different modes for generation of notifications. In ‘deferred’ notificati
if no CLTU is affected and the production status changes to ‘interrupted’; the notificat

the ‘production interrupted’ notification-is generated immediately.

plication can opt not to use this feature, but to generate the notification itself and transIlit

L]

Y
is
he

€S

on
on

rred until the attempt is made to radiate~the next CLTU. In ‘immediate’ notificatjon

2.2.3.2.4 Handling of the CLTU-GET-PARAMETER Operation

The class responds autonomgusly to CLTU-GET-PARAMETER invocations. It generafes
the appropriate CLTU-GETPARAMETER return using the parameters maintained by the
classey CLTU Configuration and CLTU Status Information.

2.2.3.2.5 StatusReporting

The ¢lass \generates CLTU-STATUS-REPORT invocations when required using the
paramgters maintained by the classes CLTU Status Information and CLTU Information.
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Table 2-1: Production Events Reported via the Interface ICLTU_SIUpdate
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The production status
changed with or without
affecting a CLTU being
radiated.

ProductionStatusChange

production status
available buffer size

available buffer size
production status
CLTU status

production operational
production interrupted
production halted

Processing of a thrown
event completed

EventProcCompleted

eventid
event processing
result

action list completed
action list not
completed

event condition
evaluated to false

Q

a

NOTE - The notificatipn type actually transmitted depends on the method arguments and partially or the value df the production status. §
z

Event Method Arguments Status parameters, updated Notification sent 8
Radiation of a CLTU started.| | CltuStarted CLTU identification CLTU identification last procesised | none =
radiation start time radiation starttime 5

available buffer size CLTU statls Z

number.of CLTUs processed E‘J

available buffer size O

ac

Radiation of a CLTU CltuRadiated radiation stop time CLTU identification last OK CLTU radiated §
completed. radiation start time radiation stop time )
(see note below) CLTU status =

number of CLTUs radiated ®

Radiation of a CLTU could CltuNotStarted CLTU identification CLTU identification last processed | SLDU expired E
not be staﬁgd b_ecause t_he failure reason radiation start time production 5ol
latest radiation time expired ) ) ; ®)
or the production status was available buffer size CLTU status interrupted =
interrupted. number of CLTUs processed E
available buffer size g

The CLTU buffer is empty. BufferEmpty available buffer size buffer empty E
i

2

=

:

O

-

—

c

2

2

S

@)

tr

The uplink status changed

Set UplinkStatus

||p|ink status

nplink status

none
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NOTE - for the method C1tuRadiated the start time is an optional parameter that can be
supplied if the exact start time is known only after radiation of the CLTU. In such a
case the start time passed to the method C1tuStarted should be the best available

estimate.

2.2.3.2.6 Processing of CLTU Protocol Data Units

The ¢
suppo
2.2.3.]

For i1
check

a)

b)

lass ensures that SLE PDUs passed by the application and by the association
'ted by the CLTU service and handles the CLTU operation objects defined in 2.3.

.7 Processing of CLTU-TRANSFER-DATA Invocations

in addition to those defined in [5]:

if the ‘earliest radiation time’ and the ‘latest radiation tithe’ are both specified, 1
‘earliest radiation time’ must not be later than the ‘lateSt radiation time’;

the size of the CLTU contained in the PDU mustnot be larger than the value of {
configuration parameter ‘maximum-sldu-length’<llows.

In contrast to handling of other confirmed operations, the service instance is allowed to p
the operation object to the application after setting the correct diagnostic if these checks f3

The a
buffer
ISLE

2.2.3.7

In contrast to handling-of-Other confirmed operations, the service instance is allowed to p

the op
by the
INVOCE
interfa

2.2.8.3.

plication is expected to insert the next-expected CLTU identification and the availal
size into the operation object and pass it back to service instance via the interfs
| ServiceInitiate. The reasons for this specification are explained in 2.2.8.3.

.8 Processing of CLTU-THROW-EVENT invocations

eration object{o, the application after setting the correct diagnostic if checks perfornj
service element fail. The application is expected to insert the next expected ev
tion identifier into the operation object and pass it back to service instance via 1
ce ISLE ServiceInitiate. The reasons for this specification are explained

e

jcoming CLTU-TRANSFER-DATA invocations the class performs the following

he

he

1SS
il.
hle

1SS
ed
bnt
he

in

224

INTERNAL CLASS CLTU CONFIGURATION

The class defines the configuration parameters that can be set via the interface
ICLTU SIAdmin. These parameters are defined by reference [4]. Table 2-2 describes how
the service instance uses these parameters. The column labeled ‘Upd’ indicates whether an
update of these parameters is allowed after the initial configuration has been completed. It is
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noted that an update might be inhibited by service management also when an update is
possible according to the table.

Table 2-2: CLTU Configuration Parameters Handled by the Service Element

Parameter Used for Upd
[G3:] acquisition- CLTU-GET-PARAMETER Y
sequence—-length
bift-lock-required CLTU-GET-PARAMETER Y
[G3:] clcw-global-VCID CLTU-GET-PARAMETER Y
[G3:] clcw-physical- CLTU-GET-PARAMETER Y
chiknnel
magimum-cltu-buffer-size | value of the status parameter CLTU buffer available after N
configuration, CLTU-STOP, CLTU-PEER-ABORT, and
protocol abort
makimum-cltu-length CLTU-GET-PARAMETER Y
[G3:] minimum-delay-time CLTU-GET-PARAMETER Y
modulation-frequency CLTU-GET-PARAMETER Y
modulation-index CLTU-GET-RARAMETER Y
[G2,3:] thervalue of the modulation index in milliradians
[G1:] thé-amount of carrier suppression in 1/100 dB
noftification-mode valué of the notification mode, either ‘immediate’ or N
‘deferred’ used to control invocation of notifications; also
reported in CLTU-GET-PARAMETER
[G3:] plop-1-idle- CLTU-GET-PARAMETER Y
sejguence-length
plipp-in-effeck CLTU-GET-PARAMETER Y
[G}:] protoc@israbort-mode | CLTU-GET-PARAMETER Y
rflavaitable-required CLTU-GET-PARAMETER Y
supCarrier-to-bitrate- CLTU-GET-PARAMETER Y
ratTo

2.2.5 INTERNAL CLASS CLTU STATUS INFORMATION

The class defines global status parameters handled by the service instance. The parameters
are defined by reference [4]. Table 2-3 describes how the service element updates each of the
parameters and how it uses the parameters.
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2.2.6 INTERNAL CLASS CLTU LAST PROCESSED

The class defines the parameters maintained by the service instance for the last CLTU for which
radiation started or radiation was attempted. These parameters are defined in reference [4].

All parameters are set via methods in the interface ICLTU SIUpdate (see table 2-1) and
are used in status reports and notifications.
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Table 2-3: CLTU Status Parameters Handled by the Service Element

Parameter Update Used for
production-status - set by methods of ICLTU SIUpdate status reports
notifications

clitu-buffer- - set to maximum at configuration time statusreports
avhilable - set by methods of ICLTU SIUpdate notificatibns

- extracted from CLTU-TRANSFER-DATA returns

- reset to maximum following CLTU-STOP,

CLTU-PEER-ABORT and protocol abort

nubber-of-cltus- - set to zero at configuration time status reports

re

ceived

incremented for every CLTU-TRANSFER-DATA
return with a positive result

nu

mber-of-cltus-—

bcessed

set to zero at configuration time
incremented with every call to C1€uStarted ()
and CltuNotStarted ()

status reports

nuy

raj

hber-of-cltus-—
diated

set to zero at configuration‘time
incremented with everycall to C1tuRadiated ()

status reports

expected-cltu- - set to zero at configuration time CLTU-GET-—
idbntification - [G1:] extracted from CLTU-START invocations if PARAMETER
the application-transmits a return with a positive i
result and the parameter first-cltu-identification is
used;
- [G2,3}extracted from CLTU-START invocations if
the.application transmits a return with a positive
nesult.

+ extracted from CLTU-TRANSFER-DATA returns
expected-event- - set to zero at configuration time CLTU-JET-
inbocation— - extracted from CLTU-THROW-EVENT returns PARAMETER
identifier
uplink—status - set by methods of ICLTU_SIUpdate status reports

notificatipns
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2.27 INTERNAL CLASS CLTU LAST OK

The class defines the parameters maintained by the service instance for the last CLTU for
which radiation was completed. These parameters are defined in reference [4].

All parameters are set via methods in the interface ICLTU SIUpdate (see table 2-1) and
are used in status reports and notifications.

2.2.8 | FEATURES NOT HANDLED BY THE PROVIDER SIDE SERVICE
INSTANCE

2.2.8.1 Introduction

As a general approach, this specification only states what the API is required to do. Features
not id¢ntified in this specification cannot be expected from a conforming implementation. This
subsedtion deviates from this approach by discussing features not-pfovided by the APIL, with the
intentipn to clarify the borderline between the application and the API Service Element.

In addition, this subsection outlines the rationale for, the distribution of responsibilitjes
between the application and the API Service Elementin-this specification.

2.2.8.2 Production Status

Refergnce [4] defines a parameter ‘prodti¢tion status’, which reflects the state of the CLTU
produ¢tion engine. The value of the ‘production status is not only included in status repqrts
and n¢tifications, but also determines whether invocations of the operations CLTU-BIND
and CLTU-START can be accepted or not. The production status also has an impact jon
procegsing of CLTU-TRANSFER-DATA operations, which is discussed in 2.2.8.4.

Table [2-4 lists the possible values of the production status and the required processing|of
BINDJ|and STARTAnvocations.

Table 2-4: CLTU Production Status

Prodty@@q‘Status BIND invocation START invocation
1
halted reject (out of service) reject (out of service)
configured accept accept
operational accept accept
interrupted accept reject (unable to comply)

In a multi-threaded environment, the value of the production status can change concurrently
with processing within the service element. That implies, that the value can change after a
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PDU has been processed by the service element but before the same PDU is handled by the
application. Because the service element cannot guarantee that the result of a test is still valid
when the PDU reaches the application, this specification does not require that the service
element check the production status.

This specification does not exclude that implementations of the service element check the
production status and reject BIND or START invocation if required. If both the API and the
application are single-threaded, the application could rely on such checks. However,

ap lications cannot-exnect that other imnlementations nrovade the same service  The efore
+HodtHoH>—Ccd X Pect—Het oo c—He—~>dH > Ce- )

THTrot PeettiraT-otirter—Irit pPremietrratromry P <t T

applications wishing to maintain substitutability of API components should not rely©n such
behavior.

2.2.8.3 Rejecting Invocations of TRANSFER-DATA and THROW;EVENT
Operations

For CLTU-TRANSFER-DATA returns, reference [4] requires that the provider insert the
negt expected CLTU identification and the available CIKFU™ buffer size. For (LTU-
THROW-EVENT returns, reference [4] requires that the~provider insert the next expected
event invocation identifier. These parameters are available to the service element yia the
procedures described in 2.2.5. However, the following must be considered.

A |service user is not required to wait for a, CLTU-TRANSFER-DATA return [before
transmitting the next CLTU-TRANSFER—~DATA invocation. Therefore, several (LTU—
TRANSFER-DATA invocations can be in transit. Depending on the implementation|of the
sefvice element and of the provider application, CLTU-TRANSFER-DATA invogations
might be queued between the service.element and the application. In such a case, the dervice
elgment cannot know what values'to insert for the next CLTU identification and the available
bufffer size when it needs to<generate a CLTU-TRANSFER-DATA return with a nggative
reqult. The same considerations apply to the CLTU-THROW-EVENT operation.

THerefore, this specification defines a procedure for the CLTU-TRANSFER-DATA
opgration and for the' CLTU-THROW-EVENT operation, which deviates from the standard
approach described in reference [5]. When a check performed by the service element fails,
th¢ service element can set the appropriate diagnostic in the operation object and pgss the
operation_ebject to the application. The application is expected to check the result| of an
inyocation. If the result is negative, the application should insert the next expected CLTU
id¢rtification and the available buffer size or the next expected event invocation idgntifier
into the operation object and then pass it back to the service element using the method
InitiateOpReturn () inthe interface ISLE ServiceInitiate.

This specification does not exclude that implementations generate a CLTU-TRANSFER-
DATA return or a CLTU-THROW-EVENT return if it is possible to insert the correct values
for the return parameters. An implementation can apply any of the following approaches:

a) an implementation can always pass invocations for which a check has failed to the
application;
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b) an implementation can prevent queuing of invocations by withholding an invocation

until the previous invocation has been confirmed by the application. In that case,
can always generate the appropriate return when needed; or

it

¢) an implementation can decide to pass invocations to the application on a case by case

basis.

Applications wishing to maintain substitutability of API components should always expect to
receive CLTU-TRANSFER-DATA invocations and CLTU-THROW-EVENT invocations

with a|

2.2.84
2.2.84

When
becau
furthe
situati
STAR

The ey
which
enviro
Invoca

This s
servic
could
provid
compq

2.2.8.4

CLTU

negative result from the service element.

| Processing of TRANSFER-DATA Invocations

}.1 Blocked State of the Service Instance

T operation.

nents should not r&€ly on such behavior.

}.2  Checking of Time Parameters

radia‘j;)n times. Reference [4] requires the service provider to check that these times are 11

expir

at the time the invocation reaches the prnvidr—’-r It cannot be excluded that suc

a CLTU cannot be radiated because the production status becomes non-operational|or
e the latest radiation start time expired, the service instance becomes blocked and
+ CLTU-TRANSFER-DATA invocations must be rejected. In order to clear the
pn, the service user must invoke a CLTU-STOP operation followed by a CLTU—

rent causing the blocked state of the service instahce can depend on the production statpis,
can change concurrently with processing in‘the service element. In a multi-threaded
hment, the service element cannot guarantee that a CLTU-TRANSFER-DATA
tion that passed the test of the blocked:state is still valid when it reaches the applicatipn.
Therefore, this specification does not requirethe service element to perform that check.

pecification does not exclude, that implementations check the blocked state of the
p instance. If both the APl and the application are single-threaded, the applicatjon
rely on such checks. However, applications cannot expect that other implementatiqns
e the same service. (Therefore, applications wishing to maintain substitutability of API

—TRANSFER-DATA invocations carry parameters that specify the earliest and latgst

ot
a

time expires after the invocation has been processed by the service element, but before it
reaches the application. Therefore, this specification does not require the service element to
perform these checks. The service element is, however, required to verify that time periods
are defined in a consistent manner.

This specification does not exclude that implementations check times against current time.
However, applications wishing to maintain substitutability of API components should not
rely on such behavior.

CCSDS 916.1-M-2 Page 2-12 September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

2.2.8.5 Production Time

Reference [4] defines a production period, i.e., the period in which the CLTU production
engine is able to radiate CLTUs. This period must overlap with the scheduled provision
period of the service instance but need not be the same. Reference [4] requires the service
provider to check the validity of CLTU-START invocations and CLTU-TRANSFER-
DATA invocations against the production period.

ted to service production and not to service provisioning.

2.3 PACKAGE CLTU OPERATIONS

Figure 2-2 shows the operation object interfaces required for the CLTU service. The package
CILTU Operations adds operation objects for the following CLTU operations:

— CLTU-START;

—  CLTU-TRANSFER-DATA;
—  CLTU-ASYNC-NOTIFY;
—  CLTU-STATUS-REPORT;
— CLTU-GET-PARAMETER;
—  CLTU-THROW-EVENT.

Faor other operations the API uses the common operation objects defined in reference [3].
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(from SLE Operations)

— 1>

A
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(from SLE Operations)

<<Interface>>
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<<Inheritance>>
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Figure 2-2: CLTU Operation Objects
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Table 2-5 maps CLTU operations to operation object interfaces.

Table 2-5: Mapping of CLTU Operations to Operation Object Interfaces

CLTU Operation Operation Object Interface Defined in Package
CLTU-BIND ISLE Bind SLE Operations
CLTU—_UNBIND ISTE Inhind SLE Qperations
CYTU-START ICLTU Start CLTU Operations
CYTU-STOP ISLE Stop SLE Operations
CUTU-TRANSFER-DATA ICLTU TransferData CLTU Operatians
CHUTU-ASYNC-NOTIFY ICLTU AsyncNotify CLTU Operatigns

CUTU-SCHEDULE-STATUS-REPORT | ISLE ScheduleStatusReport | SLE Operation

CYUTU-STATUS-REPORT ICLTU StatusRepoft CLTU Operatigns
CUTU-GET-PARAMETER ICLTU GetParameter CLTU Operatigns
CYTU-THROW-EVENT ICLTU ThroWEvent CLTU Operatigns
CUTU-PEER-ABORT ISLE PéerAbort SLE Operation$

2.4 SECURITY ASPECTS OF THE SLE FORWARD CLTU TRANSFER SERVICE
2.4.1 SECURITY BACKGROUND/INTRODUCTION

The SLE transfer services ‘explicitly provide authentication and access control. Addjtional
se¢urity capabilities, if-tequired, are levied on the underlying communication servicgs that
support the SLE transfer services. The SLE transfer services are defined as lpyered
application servicgs operating over underlying communication services that must meet ¢ertain
requirements <but which are otherwise unspecified. Selection of the undg¢rlying
communicatiof services over which real SLE implementations connect is based ¢n the
requirements of the communicating parties and/or the availability of CCSDS-standard
communication technology profiles and proxy specifications. Different undgrlying
communication technology profiles are intended to address not only different performance
requirements but also different security requirements. Missions and service providers are
expected to select from these technology profiles to acquire the performance and security
capabilities appropriate to the mission. Specification of the various underlying
communication technologies, and in particular their associated security provisions, are
outside the scope of this Recommendation.

The SLE Forward CLTU transfer service transfers data that is destined for a mission
spacecraft. As such, the SLE Forward CLTU transfer service has custody of the data for only
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a portion of the end-to-end data path between MDOS and mission spacecraft. Consequently
the ability of an SLE transfer service to secure the transfer of mission spacecraft data is
limited to that portion of the end-to-end path that is provided by the SLE transfer service (i.e.,
the terrestrial link between the MDOS and the ground termination of the ground-space link to
the mission spacecraft). End-to-end security must also involve securing the data as it crosses
the ground-space link, which can be provided by some combination of securing the mission
data itself (e.g., encryption of the mission data within CCSDS space packets) and securing
the ground- space link (e. g encryptlon of the physwal ground space lmk) Thus while the

does 1ot control and cannot ensure that end-to-end security. This component perspective is

OLLTLL
SLE l{l Walu \\2 VN W) Llallblcl N1 VILU })layb a lUlC 111 LIIC Cllu LU Cllu DCbullL)’ Ul l,llC uata Pal,ll, lt
reflec

d in the security provisions of the SLE transfer services.

2.4.2 | STATEMENTS OF SECURITY CONCERNS
2.4.2.1 Overview

This qubsection identifies SLE Forward CLTU transfer service Support for capabilities that
respor]ds to these security concerns in the areas of data privacy, data integrity, authenticatin,
accesq control, availability of resources, and auditing.

2.4.2.2 Data Privacy (Also Known As Confidentiality)

This §LE Forward CLTU transfer service specification does not define explicit data privgcy
requirgments or capabilities to ensure data’privacy. Data privacy is expected to be ensuted
outside of the SLE transfer service.layer, by the mission application processes that
commpnicate over the SLE transfer sérvice, in the underlying communication service that ljes
under|the SLE transfer service,,or some combination of both. For example, mission
applichtion processes might apply‘end-to-end encryption to the contents of the CCSDS spdce
link data units carried as data_by the SLE transfer service. Alternatively or in addition, the
netwotk connection between the SLE entities might be encrypted to provide data privacy|in
the underlying communication network.

2.4.2.3 Datadntegrity

The SLEForward CLTU service requires that each transferred CLTU be accompanied by a
sequemce-number, which must increase monotonically Failure of a CIT1] to be accompanied
by the expected sequence number causes the CLTU to be rejected (see 3.6.2.13.1 d) in
reference [4]). This constrains the ability of a third party to inject additional command data
into an active Forward CLTU transfer service instance.

The SLE Forward CLTU transfer service defines and enforces a strict sequence of operations
that constrain the ability of a third party to inject operation invocations or returns into the
transfer service association between a service user and provider (see 4.2.2 in reference [4]).
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This constrains the ability of a third party to seize control of an active Forward CLTU
transfer service instance without detection.

The SLE Forward CLTU transfer service requires that the underlying communication service
transfer data in sequence, completely and with integrity, without duplication, with flow
control that notifies the application layer in the event of congestion, and with notification to
the application layer in the event that communication between the service user and the service
provider is disrupted (see 1.3.1 in reference [4]). No specific mechanisms are identified, as

thcxv will be an intearal nart of the underlviane communication semadce.
YWD oaH T RTe S part O thouHae y HHE© et O H—>Y oo

2.4.2.4 Authentication

THis SLE Forward CLTU transfer service specification defines authentication requir¢ments
(sge 3.1.5 in reference [4]), and defines initiator-identifier, resporder-
identifier, invoker-credentials, and performer-crédentials parameters
oflthe service operation invocations and returns that are used to perferm SLE transfer dervice
authentication. The procedure by which SLE transfer servic€) operation invocations and
refurns are authenticated is described in annex F of the Cross Support Service Green Book
(rgference [C4]). The SLE transfer service authenticationcapability can be selectively] set to
authenticate at one of three levels: authenticate every inyocation and return, authenticafe only
th¢ BIND operation invocation and return, or perform no authentication. Depending upon the
inherent authentication available from the underlying communication network, the s¢curity
enpironment in which the SLE service user;and provider are operating, and the s¢curity
requirements of the spaceflight mission, the\SLE transfer service authentication level tan be
adppted by choosing the SLE operation.invocation and returns that shall be authentjcated.
Furthermore the mechanism used for generating and checking the credentials and thus the
leyel of protection against masquérading (simple or strong authentication) can be sele¢ted in
acgordance with the results of a threat analysis.

2.4.2.5 Access Control

This SLE Forward-CETU transfer service specification defines access control requir¢gments
(sge 3.1.4 in reference [4]), and defines initiator-identifier and resporlder-—
identifiex’parameters of the service operation invocations and returns that are used to
perform SDE transfer service access control. The procedure by which access to SLE ttansfer
sefvices s controlled is described in annex F of the Cross Support Service Green| Book
(rdference [C4]).

2.4.2.6 Availability of Resources

The SLE transfer services are provided via communication networks that have some limit to
the resources available to support those SLE transfer services. If these resources can be
diverted from their support of the SLE transfer services (in what is commonly known as
“denial of service”) then the performance of the SLE transfer services may be curtailed or
inhibited. This SLE Forward CLTU transfer service specification does not define explicit
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capabilities to prevent denial of service. Resource availability is expected to be ensured by
appropriate capabilities in the underlying communication service. The specific capabilities
will be dependent upon the technologies used in the underlying communication service and
the security environment in which the transfer service user and provider operate.

2.4.2.7 Auditing

This SLE Forward CLTU transfer service specification does not define explicit security
auditiiig requirements or capabilities. Security auditing is expected to be negotiated and
impleimented bilaterally between the spaceflight mission and the service provider.

2.4.3 | POTENTIAL THREATS AND ATTACK SCENARIOS

The SLE Forward CLTU transfer service depends on unspecified mechanisms operating
above|the SLE transfer service (between a mission spacecraft applicatiofl process and its p¢er
applicption process on the ground), underneath the SLE transfer service in the underlying
commpnication service, or some combination of both )to ensure data privdcy
(confiflentiality). If no such mechanisms are actually implemented, or the mechanisms
select¢d are inadequate or inappropriate to the network environment in which the mission| is
operating, an attacker could read the command data contained in the Forward CLTU proto¢ol
data uhits as they traverse the WAN between service user and service provider.

The SLE Forward CLTU transfer service constrains the ability of a third party to seize contol
of an [active SLE transfer service instance,“or to inject extra command data into a service
instange, but it does not specify mechanisms that would prevent an attacker from intercepting
the prptocol data units and replacing the contents of the data parameter. The prevention|of
such 4 replacement attack depends on unspecified mechanisms operating above the SLE
transfgr service (between a missSion spacecraft application process and its peer applicatjon
proceds on the ground), undernéath the SLE transfer service in the underlying communicatzlon
servicg, in bilaterally agreed extra capabilities applied to the SLE transfer service (elg.,
encryption of the dat@-parameter) or some combination of the three. If no such mechanisms
are acfually implemented, or the mechanisms selected are inadequate or inappropriate to the
netwotk enviroriment in which the mission is operating, an attacker could ‘“hijack” |an
established SEE Forward CLTU transfer service instance and overwrite the commands in the
protodol data-units to subvert or destroy the operation of the spacecraft.

If the 'SEE tramsferservice authemntication capabiiity s ot used anmd 1f authemntication s not
ensured by the underlying communication service, attackers may somehow obtain valid
initiator-identifier values and use them to initiate SLE transfer service instances
by which they could subvert or destroy the mission.

The SLE Forward CLTU transfer service depends on unspecified mechanisms operating in the
underlying communication service to ensure that the supporting network has sufficient
resources to provide sufficient support to legitimate users. If no such mechanisms are actually
implemented, or the mechanisms selected are inadequate or inappropriate to the network
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environment in which the mission is operating, an attacker could prevent legitimate users from
communicating with their spacecraft, causing degradation or even loss of the mission.

If the provider of SLE Forward CLTU transfers service provides no security auditing
capabilities, or if a user chooses not to employ auditing capabilities that do exist, then
attackers may delay or escape detection long enough to do serious (or increasingly serious)
harm to the mission.

2.44 CONSEQUENCES OF NOT APPLYING SECURITY

The consequences of not applying security to the SLE Forward CLTU transfer service are
possible degradation and loss of ability to command the spacecraft, and &ven loss [of the
spacecraft itself.
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3 CLTU SPECIFIC SPECIFICATIONS FOR API COMPONENTS

3.1 APISERVICE ELEMENT

3.1.1 SERVICE INSTANCE CREATION

Although the Forward CLTU service allows only a single service instance to be bound at any

point in time the service element shall not constrain the number of service instances
supporting the service pravider role or the service nser role

NQTE - More than one service instance might be needed for backup purposesC It ig noted
that a provider side service element is not required to check whether another
service instance is already bound when receiving a CLTU-BIND invogation.
Depending on the configuration of the service providefy different dervice
instances might be used for different production engines.
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3.1.2 SERVICE INSTANCE CONFIGURATION

3.1.2.1 The service element shall provide the interface ICLTU SIAdmin for
configuration of a provider-side service instance after creation.

3.1.2.2 The interface shall provide methods to set the following parameters, which the service
element shall use to respond to GET-PARAMETER invocations received from the service user:

a)| [G3:] acquisition-sequence-length;
b)[ bit-lock-required;

¢)| [G3:] clcw-global-VCID;

d)| [G3:] clcw-physical-channel;

e)| maximum-sldu-length;

f)| [G3:] minimum-delay-time;

g)| modulation-frequency;

h)| modulation-index;

1) | [G3:] plop-1-idle-sequence-length;
J) | plop-in-effect;

k)| [G3:] protocol-abort-mode;

)| rf-available-requixred; and

m) subcarrier-to=bitrate-ratio.

NOTE - These parameters are defined in reference [4] for the operation CLTU-GHT-
PARAMETER.

3.1.2.3 The.interface shall provide methods to set the following parameters, which the
servicg instanee shall use to initialize parameters of the status report:

a) | the maximum size of the CL.TU buffer used to initialize the parameter cltli—
buffer-available;

b) the value of the production-status at the time the service instance is configured;

c) the value of the uplink-status at the time the service instance is configured.

NOTE - Further configuration parameters must be set using the interface
ISLE SIAdmin specified in reference [5]. These include the parameter
return-timeout-period required for the GET-PARAMETER operation.
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3.1.2.4 The interface shall provide methods to set the following parameters, which the
service instance shall use to control internal processing options and to report to the service
user via the GET-PARAMETER operation:

— the notification mode to allow deferred or non-deferred notification of a production
status change to ‘interrupted’, used to initialize the parameter notification-mode.

NOTE — Further configuration parameters must be set wusing the interface
ISLE SIAdmin specified in reference [5]. These include the parameter
return-timeout-period required for the GET-PARAMETER opetation.

3.1.2.5 All configuration parameters must be set before _,ther method
CqnfigCompleted () of the interface ISLE SIAdmin is called., Jf one of the
parameters is omitted or the value of a parameter is not within the ‘tange specififed by
reference [4], the method ConfigCompleted () shall return an error,

NOTES

1 As defined in reference [5], the service shall start-processing of the service instance
only after successful configuration.

2 The range of specific parameter values_might be further constrained by gervice
management. The service element shall' only check on the limits specified by
reference [4].

3.1.2.6 Configuration parameters listed-in 3.1.2.2 as well as the maximum CLTU [buffer
sige specified in 3.1.2.3 can be modified at any time during operation of the service ingtance.
THe service element shall always use the most recent value.

NOQTE - Modification of-thése parameters during the scheduled provision period |of the
service instarice might be inhibited by service management. Such constraints
must be handled by the application.

3.1.2.7 Configuration parameters defined in 3.1.2.3, with the exception of the ma}imum
CITU buffer_size specified in 3.1.2.3 must not be modified after successful return |of the
m¢thod ConfigCompleted () defined in the interface ISLE SIAdmin. The effect of an
attempt:to.set these parameters after completion of the configuration is undefined.

3.1.2.8 The values of all (‘nnﬁgnm‘rinn parameters shall remain unmodified follo ving a

CLTU-UNBIND or CLTU-PEER-ABORT operation and following a protocol-abort.

3.1.2.9 The interface ICLTU SIAdmin shall provide methods to retrieve the values of the
configuration parameters. The values returned by these methods before configuration has
been completed are undefined.
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3.1.3 STATUS INFORMATION

3.1.3.1 Status Parameters

3.1.3.1.1 The service element shall maintain status parameters for every service instance
and uses them for generation of status reports, notifications, and for CLTU-GET-

PARAMETER returns.
NOTES
1 The parameters are defined in reference [4] for the operations CLTU-ASYNC-
NOTIFY, CLTU-STATUS-REPORT, and CLTU-GET-PARAMETER.
2 Handling of the parameter reporting-cycle defined for the/'CLTU-GHT-
PARAMETER operation is specified in reference [5].
3.1.3.1.2 The service element shall update the following status patameters in the methads
of thejinterface ICLTU SIUpdate described in 3.1.2.3.
a)| cltu-identification-last-processed;
b)[ cltu-status of the CLTU last processed;
c)| radiation-start-time of the CLTU last processed;
d)| cltu-identification-last-0Kj}
e)| radiation-stop-time of the.CLTU last OK;
f) | production-status;
g)| uplink-status;
h)| number-of-cltyus-processed; and
1) | number-of<eltus-radiated.
NOTH - The initial values of these parameters following configuration of the service
instance are defined in A4.2.
3.1.3.1.3. “The service element shall handle the parameter expected-cltp-
identificatiomnasdetfined by the foltowing specitications:

NOTE - The parameter expected-cltu-identification can be requested by a

a)

CLTU-GET-PARAMETER invocation.

the parameter shall be set to zero when the service instance is configured;

b) [G1:] for version 1, when the application transmits a CLTU-START return with a
positive result, the value shall be set to the value of the parameter first-cltu-
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identification in the CLTU-START invocation, provided that parameter is not
‘null’;

c) [G2,3:] for later versions, when the application transmits a CLTU-START return with
a positive result, the value shall be set to the value of the parameter first-cltu-
identification inthe CLTU-START invocation;

d) the value shall be copied from every CLTU-TRANSFER-DATA return issued by the
application.

3.1.3.1.4 The service element shall handle the parameter expected™ettent-
irfvocation-identifier as defined by the following specifications:

NOQOTE — The parameter expected-cltu-identification cambe requested by a
CLTU-GET-PARAMETER invocation.

a) the parameter shall be set to zero when the service instance'is-configured;

b) the value shall be copied from every CLTU-THROW~EVENT return issued py the
application.

3.1.3.1.5 The service element shall handle the parafeter cltu-buffer-availalple as
defined by the following specifications:

a) at configuration time, the value shalk;be copied from the configuration parameter
maximum-cltu-buffer, definediin 3.1.2.3;

b) when the application transmits"a-CLTU-TRANSFER-DATA return, the value shall be
copied from the parameterset by the application;

c) the value shall be updated whenever passed as argument by one of the methods]in the
interface ICLTU STUpdate;

d) the value is set\to the configured maximum CLTU buffer size whenever the method
BufferEmpty () is called on the interface ICLTU SIUpdate;

e) when the-application transmits a CLTU-STOP return with a positive result, thq value
shall'be copied from the configuration parameter maximum-cltu-buffer;

f)< when the application transmits a CLTU-ASYNC-NOTIFY invocation with the
parameter notification-type set to ‘buffer empty’, the value shall be topied
from the configuration parameter maximum-cltu-buffer;

g) following a CLTU-PEER-ABORT operation and following protocol-abort, the value
shall be copied from the configuration parameter maximum-cltu-buffer.

3.1.3.1.6 The service element shall handle the parameter number-of-cltus-
received as defined by the following specifications:

a) the parameter shall be set to zero when the service instance is configured;

CCSDS 916.1-M-2 Page 3-5 September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

b) the parameter shall be incremented whenever the application transmits a CLTU-
TRANSFER-DATA return with a positive result.

3.1.3.1.7 Except for the parameter cltu-buffer-available, status parameters
defined in this specification shall not be modified as result of CLTU-UNBIND, CLTU-
PEER-ABORT, or protocol abort.

3.1.3.1.8 The interface ICLTU SIUpdate shall provide methods to retrieve the values of
allsta paramelc aila & CS e ned o nese _methods _perore Qn QO .gl nas-_peecn

td are undened.

3.1.3.2 Update of Status Information by the Application

3.1.3.2.1 The service element shall provide the interface ICLTU SIUpdate for every
servicg instance, which must be used by the application to inform the,service element|of
specif]c events in the production process.

3.1.3.2.2 When the methods of this interface are called the sefvice element shall:
a) | update the status parameters according to the arguments passed with the methods;

b)| generate and transmit the following notificationsif requested by the application and if
the state of the service instance is ‘ready’ orvactive’:

1) ‘clturadiated’;

2) ‘sldu expired’;

3) ‘production interrupted’;
4) ‘production halted’;

5) ‘production opérational’;
6) ‘buffer empty’;

7) ‘action-list completed’;

8) c<aetion list not completed’; and

9) ‘event condition evaluated to false’.

NOTE - The application can opt to generate and transmit the notifications itself
using the interface ISLE_ServiceInitiate as for other PDUs.

3.1.3.2.3 The application must inform the service element of the events defined in 3.1.3.2.5
to 3.1.3.2.12 via the interface ICLTU SIUpdate during the complete lifetime of the
service instance, independent of the state of the service instance.
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NOTE - This applies regardless of whether the application opts or not opts to generate and

transmit the notifications itself using the interface ISLE ServiceInitiate
as for other PDUs.

3.1.3.2.4 The application should invoke the methods of the interface ICLTU SIUpdate
when one of the events defined in 3.1.3.2.13 occurs to generate the appropriate notification
and send it to the service user.

NQTES

1

3.1

radliation of a CLTU started. The method shall perform the following actions:

The methods described in 3.1.3.2.5 to 3.1.3.2.12 update status parametersimairtained
by the service instance. Status information must be updated in periods in which the
service user is not connected such that it is up to date following a.successful [ BIND
operation. Failure to report one of the events defined in 3.1.3.2:5 to 3.1.3.2.]2 can
result in inconsistent status information.

Generation and transmission of notifications can be disabled by a method argurpent if
this feature is not wanted.

The methods described in 3.1.3.2.13 do not affect status information maintaiped by
the service instance. Therefore, an application generating and transthitting
notifications itself does not need to call these‘methods.

3.2.5 The application shall call the @method RadiationStarted() whenever

a) it shall increment the parameter number-of-cltus-processed;

b) it shall update the parametérs cltu-identification-last-processgd and
radiation-starti=time of the CLTU last processed according to the argyments
passed to the method;

c) it shall set the’parameter cltu-status to radiation-started;

d) it shall.‘update the parameter cltu-buffer-available according {o the
argument passed to the method.

NOEE — Because of performance considerations, the method shall not perform any
checks. The application must ensure that the preconditions specified ip A4.2

rafal0011
arcTorrIc s

3.1.3.2.6 The application shall call the method C1tuRadiated () whenever radiation of
a CLTU completed. The method shall perform the following actions:

a) it shall increment the parameter number-of-cltus-radiated;

b) it shall copy the identification of the cltu-last-processed to the parameter
cltu-last-ok;

CCSDS 916.1-M-2 Page 3-7 September 2015

© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

c) it shall set radiation-stop-time of the CLTU last OK to the value passed as
argument;

d) it shall update the radiation-start-time of the CLTU last processed, if this
argument is supplied by the application;

NOTE - If the radiation start time is not known precisely at the time the CLTU
processing is started, the application may provide an estimate only. Passing
the start time to the method Cl1tuRadiated () shall allow storing a more
precise value.

e)| it shall set the parameter cltu-status of the CLTU last processed to ‘radiated’f

f) | on request of the application, it shall send the notification ‘cltu radiated\if the state|of
the service instance is ‘ready’ or ‘active’.

NOQTE - Transmission of the notification must not be requestéd unless a radiatijon
report has been requested for the CLTU by the service user. This cannot [be
checked by the service element.

3.1.3.2.7 The application shall call the method C1tuNotStarted () whenever radiation
of a CLTU could not be started, because:

a)| the latest radiation start time expired (‘expired™); or

b)| the production status was interrupted (‘production interrupted”).

3.1.3.2.8 The method C1tuNotStarted () shall perform the following actions:
a)| it shall increment the parameternumber-of-cltus-processed;

b)| it shall set the parameter cltu-identification-last-processed to the
value passed as argument;

c)| it shall set the parameters radiation-start-time of the CLTU last procesged
to NULL;

d)| if the failure reason is ‘expired’, it shall set the parameter cltu-status of the
CLTWHast processed to ‘expired’;

e)| ifythe failure reason is ‘production interrupted’ it shall set the parameter cltji—
status of the CLTU last processed to ‘radiation not started’;

f) it shall update the parameter cltu-buffer-available according to the
argument passed to the method;

g) on request of the application, it shall send one of the following notifications:

1) ‘sldu expired’, if the failure reason is ‘expired’;
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2) ‘production interrupted’, if the failure reason is ‘production interrupted’ and
‘deferred notification’ is in effect;

NOTE - The event ‘CLTU not started’ can only occur if the state of the service
instance is ‘active’. If the state of the service instance changes because of
an abort after invocation of the method and before the notification can be
transmitted, the service element shall inform the application using an
appropriate return code.

3) if ‘immediate notification’ is in effect, and the failure reason is “production
interrupted’, the API shall reject the request.

NOTE - If the production status changes to ‘interrupted’ when no,CLTU is| being
radiated, and the change is notified immediately, the application shhll not
attempt to start radiation of a CLTU.  Therefore the method
CltuNotStarted() must not be called.

3.1.3.2.9 The application shall call the method ProductionStatusCharge ()
whenever the production status changes. The method shall.perform the following steps

a) it shall set the parameter production-status to the value passed as argument;

b) it shall update the parameter cltu-Buffer-available according fo the
argument passed to the method;

c) if the new value of the production-status is ‘interrupted’ or ‘halted’ and value
of the parameter c1tu-status™is ‘radiation started’, the cltu-status shall be
set to ‘interrupted’;

d) on request of the application, it shall send one of the following notifications| if the
state of the service instance is ‘ready’ or ‘active’:

1) ‘production/operational’, if the new value of the production status is ‘operafional’
and the ‘reported production status’ is not ‘operational’;

2) ‘produetion halted’, if the new value of the production status is ‘halted’;

3)-&production interrupted’, if the new value of the production status is ‘interfupted’
and ‘immediate notification’ is in effect;

NOTES

T

1 If ‘deferred notification’ was configured, the notification is not generated
unless a CLTU has started radiation. When the application attempts radiating
the next CLTU, the application must call CltuNotStarted () with the
reason set to ‘interrupted’; this call then generates the notification (see also
3.1.3.2.8 item 2)).

CCSDS 916.1-M-2 Page 3-9 September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)
CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

2 If the value of the production status has not changed or the new value is
‘configured’ no notification is sent.

4) ‘production interrupted’, if the new value of the production status is ‘interrupted’
and ‘deferred notification’ is in effect and the status of the cltu-
identification-last-processed was ‘radiation started’ when the
method was invoked.

NOTE - This specification covers change of the production status to ‘interrupted’
while a CLTU is being radiated. When radiation starts for a CLTU;-the
application must call CltuStarted (), which sets the status~of the
CLTU to ‘radiation started’. This ensures that the API 'has the
information that the production status has changed to ‘interrupted’ during
radiation.

3.1.3.2.10 Whenever the service element sends one of the notifications ‘production
operatjional’, ‘production interrupted’, or ‘production halted’, it shalkmemorize the reported
status,

NOTH - This ‘reported production status’ shall be used.to prevent that the notification
‘production operational’ is sent to a user thatcwas not informed of a change t¢ a
non operational status either because the service instance was not bound when the
change occurred or because no packets were affected by the production stafus
‘interrupted’.

3.1.3.2.11 The application shall call the method Set UplinkStatus () whenever the
uplink status changes. The method shallset the value of the parameter uplink-status|to
the argument passed.

3.1.3.2.12 The application shall ¢all the method Buf ferEmpty () whenever the application
has n¢ further CLTUs buffered for this service instance. The method BufferEmpty|()
shall gerform the following-actions:

—

a)| it shall set theparameter CLTU buffer size to the value of the parameter ‘maximpim
cltu bufifer size’,definedin 3.1.2.3 item a);

b)| if requested by the application, it shall send the notification ‘buffer empty’ if the state
of'the service instance is ‘ready’ or ‘active’.

NOTE - The method must not be called when the packet buffer is cleared because of
one of the events for which reference [4] requires discarding of buffered
CLTUs.

3.1.3.2.13 The application shall call the method EventProcCompleted() when
processing of an event requested by an accepted CLTU-THROW-EVENT operation
completes:
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a) when calling the method EventProcCompleted () the application shall provide
the following information using the method arguments:

1) the event invocation identification as copied from the CLTU-THROW-EVENT
invocation;

2) the result of execution, indicating whether:

— the action list associated with the event was completely executed,

— at least one of the actions in the associated action list failed, or
— the condition associated with the event evaluated to false;
b) the method EventProcCompleted () shall perform the following.actions:

1) it shall send the notification ‘action list completed’ if the action list assdciated
with the event was completely executed;

2) it shall send the notification ‘action list not completed’ if at least one [of the
actions in the associated action list failed;

3) it shall send the notification ‘event action-evaluated to false’ if the condition
associated with the event evaluated to false.

3.1.3.2.14 The service element shall apply the following rules for checking of consistency:

NOQTE - Further details concerning theychecks performed and return codes passed|to the
caller are defined in A4.2,

a) The methods CltuStarted () and CltuRadiated () shall perform no chgcks.

NOTE - These methods must be called frequently during nominal operation. Bgcause
of performance considerations, the service element shall fully rely pn the
applieatien to ensure that the methods are used correctly. Detailed
precenditions are defined in A4.2.

b) For othérmethods the service element shall verify that the method call is congistent
with the values of the status parameters before the method was invoked. If the|check
fails, the service element shall proceed as follows:

1) if applying the update results in a consistent set of status parameters, the dervice
element shall perform the update and shall send the notification (if requested) but
shall return an error code to the application as a warning;

2) if an update would result in inconsistent status parameters, the service element
shall not perform the update, shall not send any notifications, and shall return an
appropriate error code.
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3.1.4 PROCESSING OF CLTU PROTOCOL DATA UNITS

NOTES

1 The service element shall process CLTU PDUs according to the general specifications
in reference [5]. This subsection only addresses additional checks and processing
steps defined for the CLTU service. CLTU-specific checks defined in reference [4]
but not listed in this subsection, must be performed by the application. Subsection
2.2 .8 provides a discussion of the borderline between the application and the servjce
element.

2 It is noted that 3.1.3 defines processing requirements for other PDUs with tespect|to
update of status information and generation of notifications. Annex subsSection A3
defines the checks that operation objects shall perform when’the methqds
VerifyInvocationArguments () and VerifyReturnArmguments () are
called. Reference [5] contains specifications defining how the¢-service element shiall
handle error codes returned by these methods.

3.14.1 CLTU-TRANSFER-DATA

3.1.4.1.1 When receiving a CLTU-TRANSFER-DATA invocation, the service element

shall perform the following checks in addition to the-checks defined in reference [5] for [all

PDUs| These checks shall be performed in the sequence specified:

a)| if the ‘earliest radiation time’ and the’ ‘latest radiation time’ are both specified, the
‘earliest radiation time’ must not be-later than the ‘latest radiation time’;

b)| the size of the CLTU contained in the PDU must not be larger than the value of the
configuration parameter ‘maximum-sldu-length’ allows.

3.1.4.1.2 If any of these~checks fail, or a return PDU with a negative result must [be

generdted because a check-defined in reference [5] failed, the service element shall proceed|as

defined by the following specifications:
a)| if the seryice element can guarantee that all preceding CLTU-TRANSFER-DATA
invocations have already been processed by the application or that the PDU procesded

following START, the service element can generate a CLTU-TRANSFER-DA

by, the service element shall be the first CLTU-TRANSFER-DATA invocatﬂFn

A

Teturn with a negative result and transmit that to the Service User,

NOTE - In that case, the service element shall use the status parameters ‘expected-
cltu-identification’ and ‘cltu-buffer-available’ to set the parameters of the

CLTU-TRANSFER-DATA return.

b) if the conditions defined in a) are not met or cannot be verified the service element
shall set the result parameter to ‘negative’, shall set the appropriate diagnostic in the

operation object, and shall pass the operation object to the application;
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c) in order to ensure that the result parameter of the operation object always has a valid
reading, the service element shall set the result parameter to ‘positive’ if all checks
performed by the service element succeeded.

NOTES

1 It is noted that this processing deviates from the standard way in which confirmed
PDUs are handled by the service element. The reasons for this specification are
explained in 2.2.8.3

2 A service element shall not be required to generate and transmit~a* (JLTU—
TRANSFER-DATA return also when it could verify that the conditions defined
in 3.1.4.1.2 item a) are met. A service element can use one, 0f the following
approaches:

— ensure that no CLTU-TRANSFER-DATA invocations are queued bgtween
the service element and the application, and never pass an invocatipn for
which a check has failed to the application;

— always pass CLTU-TRANSFER-DATA ifivocations to the application;

— decide on a case by case basis.

3 Implementations should document.the approach used. Applications ghould
always expect that the serviceZelement passes CLTU-TRANSFER-DATA
invocations with a negative result if substitutability of SLE API components shall
be maintained.

4 Processing expected from the application is defined in 3.3.

3.14.2 CLTU-THROW-EVENT

If § CLTU-THROW<EVENT return PDU with a negative result must be generated bedause a
chpck defined indreference [5] failed, the service element shall proceed as follows:

a) If theYservice element can guarantee that all preceding CLTU-THROW-ENVENT
invocations have already been processed by the application, or that the| PDU
processed by the service element is the first CLTU-THROW-EVENT invqcation
following BIND, the service element can generate a CLTU-THROW-EVENT|return
with a negative result and transmit that to the service user.

NOTE - In that case, the service element shall use the status parameter expected-
event-invocation-identifier to set the parameter of the CLTU-
THROW-EVENT return.
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b) If the conditions defined in a) are not met or cannot be verified, the service element

NOTES

shall set the result parameter to ‘negative’, set the appropriate diagnostic in the
operation object, and pass the operation object to the application.

In order to ensure that the result parameter of the operation object always has a valid
reading, the service element shall set the result parameter to ‘positive’ if all checks
performed by the service element succeeded.

1

3.1.5

For C
shall s
with e

SERVICE INSTANCE SPECIFIC OPERATION FACTORY

[ TU seryice instances, the interface ISLE SIOpFactory specified in reference
upportseréation and configuration of operation objects for all operations specified in
kception of the object for the operation CLTU-STATUS-REPORT.

It is noted that this processing deviates from the standard way in which confirm
PDUs are handled by the service element. The reasons for this specification
explained in 2.2.8.3.

A service element is not required to generate and transmit a CLTU-THROY
EVENT return also when it could verify that the conditionsdefined in a) are m
A service element can use one of the following approaches:

— ensure that no CLTU-THROW-EVENT invocations are queued between 1
service element and the application, and nevef.pass an invocation for whicl
check has failed to the application;

— always pass CLTU-THROW-EVENT\invocations to the application;

— decide on a case by case basis.

ed
hre

he
h a

Implementations should documient the approach used. Applications shouyld

always expect the service element to pass CLTU-THROW-EVENT invocatic
with a negative result if substitutability of SLE API components shall
maintained.

Processing expected from the application is defined in 3.3.

ns
be

5]
3.2

NOTE - The initial values of parameters that shall be set for CLTU-specific operation

objects are defined in annex A. The operation CLTU-STATUS-REPORT

18

handled autonomously by the provider-side service element. There is no need for

the application to create this object.
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3.2 SLE OPERATIONS

3.2.1 The component ‘SLE Operations’ shall provide operation objects for the following
CLTU operations in addition to those specified in reference [5]:

a) CLTU-START;
b) CLTU-TRANSFER-DATA;

o) CITU-_ASYNC-NQTIFY:

7

d) CLTU-STATUS-REPORT;
e) CLTU-GET-PARAMETER;
f) CLTU-THROW-EVENT.

3.2.2 The operation factory shall create the operation objects speeified in 3.2.1 when the
requested service type is CLTU.

3.2.3 The operation factory shall additionally create £he' following operation ¢bjects
specified in reference [5] when the requested service type is CLTU:

a) SLE-BIND;

b) SLE-UNBIND;

c) SLE-PEER-ABORT;

d) SLE-STOP;

e) SLE-SCHEDULE-STATUS-REPORT.

3.3 SLE APPLICATION

NOTE - This subsection summarizes specific obligations of a CLTU provider application
using the SLE APIL.

3.3.1 Following creation of a service instance, and setting of the configuration parameters
definedwin reference [5], the application shall set the configuration parameters defiped in
3.].1via the interface ICLTU SIAdmin.

3.3.2 The application shall inform the service element of all events defined in 3.1.3.2.3 by
invocation of the appropriate methods of the interface ICLTU SIUpdate.

3.3.3 When receiving a CLTU-TRANSFER-DATA invocation via the interface
ISLE ServiceInform, the application shall check the result parameter of the operation
object and perform the following steps:
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a) 1if the result is negative, the application shall set the expected CLTU identification and
the available buffer size and then pass the operation back to the service element using
the method InitiateOpReturn () inthe interface ISLE ServiceInitiate;

b) if the result is positive, the application shall perform the checks not specified in 3.1.4:

1) if any of these checks fail, the application shall set the appropriate diagnostic, the
expected CLTU identification, and the available buffer size and then pass the
operation object to the service element using the method InitiateOpReturn() in the

3.34
ISLE
object

a)

b)

mtertface ISLE Servicelnitiate;

2) if all checks succeed, the application shall store the CLTU to the CLTU buffer,
a positive result, the expected CLTU identification, and the available/buffer s
and then pass the operation object back to the service element usifig the meth
InitiateOpReturn() in the interface ISLE Servicelnitiate.

When receiving a CLTU-THROW-EVENT invocation.~via the interfg
| ServiceInform, the application shall check the result parameter of the operati
and perform the following steps:

pass the operation back to the servicé.” element using the meth
InitiateOpReturn () inthe interface ISLE” ServiceInitiate;

if the result is positive, the application shall perform the checks required:

the expected event invocation-identifier and then pass the operation object to 1
service element using (theé method InitiateOpReturn() in the interfz
ISLE Servicelnitiate;

2) if all checks succeeds the application shall perform the required operation, se
positive result,cand the expected event invocation identifier and then pass {
operation object back to the service element using the method InitiateOpRetur
in the interface ISLE Servicelnitiate.

et

ze
od

1ICC
on

if the result is negative, the application shall set the. expected event invocation and

od

1) if any of these checks fail, the application shall set the appropriate diagnostic and

he
ce

t a
he
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ANNEX A
CLTU SPECIFIC INTERFACES

(NORMATIVE)

Al __INTRODUCTION

THis annex specifies CLTU-specific
a) data types;
b) interfaces for operation objects; and

c) interfaces for service instances.

The specification of the interfaces follows the design patternss conventions and the addjitional
copventions described in reference [5].

The presentation uses the notation and syntax of the €% programming language as sp¢cified
in reference [6].
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A2 CLTU TYPE DEFINITIONS
File CLTU Types.h

The following types have been derived from the ASN.1 module CCSDS-SLE-TRANSFER-
CLTU-STRUCTURES in reference [4]. The source ASN.1 type is indicated in brackets. For
all enumeration types a special value ‘invalid’ is defined, which is returned if the associated
value in the operation object has not yet been set, or is not applicable in case of a choice.

CLTU Identification [Cltuldentification]

typedef unsigned long CLTU Id;
typedef unsigned long CLTU BufferSize;

Size of the CLTU buffer or the remaining free space in the buffer measuredyin octets.

typedef enum CLTU StartDiagnostic
{
cltuSTD outOfService =
cltuSTD unableToComply
cltuSTD productionTimeExpired =
cltuSTD invalidCltuld
cltuSTD invalid = -
} CLTU_StartDiagnostic;

R wbhN Pk O
~ S S~ N

CLTU Transfer Data Diagnostic [DiagnosticCltuTransferData]

typedef enum CLTU TransferDataDiagnostic

{
cltuXFD unableToProcess =
cltuXFD unableToStore
cltuXFD outOfSequence
cltuXFD inconsistenceTimeRange =
cltuXFD invalidTime
cltuXFD lateSldu
cltuXFD invalidDelayTime =
cltjuXFD cltuError
cltuXFD invalid =

} CLTU TransferDatgDiagnostic;

Il
RN o wWwN o
S S S S S~~~

CLTU Get Parameter Diagnostic [DiagnosticCltuGetParameter|

typedef epum CLTU GetParameterDiagnostic
{

clt IGP_lmknownParampfpr = 0
cltuGP_invalid = -1
} CLTU GetParameterDiagnostic;

CLTU Throw Event Diagnostic [DiagnosticCltuThrowEvent]

typedef enum CLTU ThrowEventDiagnostic
{

cltuTED operationNotSupported = 0,
cltuTED outOfSequence = 1,
cltuTED noSuchEvent = 2,
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cltuTED invalid
} CLTU ThrowEventDiagnostic;

Notification type [CltuNotification]

typedef enum CLTU NotificationType
{

cltuNT cltuRadiated

cltuNT_ slduExpired

cltuNT unableToProcess
cltuNT productionHalted

ko~~~

c1tuNT productionOperational
cltuNT bufferEmpty

cltuNT actionListCompleted
c1ltuNT actionListNotCompleted
c1tuNT eventConditionEvFalse
cltuNT invalid

} CLTU NotificationType;

N~ N N SN O~

R oo JdJo U E O

CLTU Service Parameters [CltuParameterName]

typedef enum CLTU ParameterName

cltuPN acquisitionSequencelLength
cltuPN bitLockRequired

cltuPN clcwGlobalVvcid

cltuPN clcwPhysicalChannel
cltuPN deliveryMode

cltuPN expectedEventInvocationId

cltuPN maximumSlduLength
cltuPN minimumDelayTime

cltuPN modulationFrequency
cltuPN modulationIndex

cltuPN notificationMode

cltuPN ploplIdleSequencelLength
cltuPN plopInEffect

cltuPN protocolAbortMode
cltuPN reportingCycie

cltuPN returnTimeoutPeriod
cltuPN rfAvailableRequired
cltuPN subcaxrrierToBitRateRatio
cltuPN _ invalid

} ELTU_ ParameterName;

cltuPN expectedSlduldentification

201,

3,
202,
2034

THe paramieter name values are taken from the type ParameterName in ASN.1 module

CCSDS-SLE-TRANSFER-SERVICE-COMMON-TYPES.

Modulation Index [CltuGetParameter]

typedef unsigned short CLTU ModulationIndex;

Modulation Frequency [CltuGetParameter]

typedef unsigned long CLTU ModulationFrequency;

The frequency of the primary modulation of the RF carrier measured in 1/10 Hz.
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Sub-carrier Divisor [SubcarrierDivisor]|

typedef unsigned short CLTU SubcarrierDivisor;

Divisor of the sub-carrier frequency. If direct carrier modulation, the value is 1.

PLOP1 Sequence Length [CltuGetParameter]
typedef unsigned short CLTU PloplIdleSequencelLength;

The si
1.1f0

PLOF

typed|
{
clt
clt
clt
} CLT

CLTU

typed|

{
clt
clt
clt
clt
clt
clt

} CLT

Descr
SLE

Produ

typed
{
clt
clt
clt
clt

uUPIE plopl = 0,
UPIE plop2 = 1,
uPIE invalid = -1
U PlopInEffect;

| Status [CltuStatus]
ef enum CLTU Status

uST expired

uST interrupted

usST radiationStarted
usT radiated

usT invalid
U Status;

uPS opérational
uPS coenfigured
uPS{ Interrupted

ues, halted

uST radiationNotStarted

in Effect [CltuGetParameter]
f enum CLTU PlopInEffect

ction Status [PreductionStatus]

ef enum CLTUYProductionStatus

ze 1n octets of the optional 1dle sequence that shall be used 1n conjunction with PLQP-
no idle sequence is applied.

sleFDS expired,

sleFDS -interrupted,
sleFDS~productionStarted,
sleEDRS radiated,

shé&FDS productionNotStarted,
<l

bes the state of the last~processed CLTU. It is defined as a subset of the type
ForwardDuStatus §pecified in reference [5].

clt
} CLT

hnval . I o
o IlIvarlco

U_P;oductionStatus;

H WD~ O
N~ N S~ N

The status of the CLTU production engine.

Up-link Status [UplinkStatus]

typedef enum CLTU UplinkStatus

{
clt

uUS notAvailable

CCSDS 916.1-M-2
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cltuUS noRfAvailable

cltuUS noBitLock

cltuUS nominal =

cltuUs invalid = -
} CLTU UplinkStatus;

Il
NN

— W N e

Identifier of a Thrown Event [EventInvocationld]
typedef unsigned long CLTU EventInvocationId;

CLTU Failure
typedef enum CLTU Failure
{
cltuF expired = 0,
cltuF interrupted = 1 /* production interrupted */

} CLTU Failure;

Id¢ntifies the reason why radiation of a CLTU could not be started.

CLTU Abort Reason

typedef enum CLTU AbortReason

{
cltuAR interrupted = 0, /* production interrupted */
cltuAR halted = 1 /* produCtion halted */

} ELTU_AbortReason;

Id¢ntifies the reason why radiation of a CLTU could not be completed.

CLTU Notification Mode

typedef enum CLTU NotificatlenMode
{

cltuNM immediate = 0,
cltuNM deferred = 1,
cltuNM invalid = -1

} CLTU NotificatienMode;

Id¢ntifies the mode for the ‘production interrupted’ notification.

CLTU Praotocol Abort Mode

typedef enum CLTU ProtocolAbortMode
{

HerPAM =Pt —r
cltuPAM continue = 1,
cltuPAM invalid = -1

} CLTU_ ProtocolAbortMode;

Identifies the mode to be applied when receiving PROTOCOL-ABORT.

CLTU Event Processing Result
typedef enum CLTU EventResult
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cltuER completed

cltuER notCompleted

cltuER conditionFalse
} CLTU EventResult;

0, /* action list completed */
1 /* action list not completed */
2 /* event condition evaluated to false */

The result of processing a thrown event.

Channel Type

typedgf—emum CETU Channe I Type

{
cltpuCT MasterChannel = 0,
cltuCT_VirtualChannel = 1,
cltuCT _invalid = -1

} CLTU_ChannelType;

CLCYW Global VCID [ClcwGlobalVcld]

typedef struct CLTU ClcwGlobalVcid

{
CLTU ChannelType type;
unsfigned long scid; /* 0 to 1023 */
unsfigned long version; /* 0 to 3 */
unsfigned long vcid; /* 0 to 63 */

} CLTU_ClcwGlobalvcid;

The elements of the structure have been defined as:‘long’ to avoid padding by the compiler.
The member vcId is only defined if type is set to°c1tuCT VirtualChannel.
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A3 CLTU OPERATION OBJECTS
A3.1 CLTU START OPERATION

Name ICLTU Start

GUID {096578AF-CDC7-4£01-9B76-954ADA315CAB}
Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation
File ICLTU Start.H

The interface provides access to the parameters of the confirmed operation CLTU(START.

Synopsis

#include <CLTU Types.h>
#ijpclude <ISLE ConfirmedOperation.H>
interface ISLE Time;

#define IID ICLTU Start DEF { 0x96578af, Oxcdc7, 0Ox4£01, \
{ 0x9b, 0x76, 0x95, 0Ox4a, Oxda, 0x31, oxX5c, Oxab } }

interface ICLTU Start : ISLE ConfirmedOperati®n

fvirtual bool

Get FirstCltuIdUsed() const = 0; L¥Nfor Version 1 only */
virtual CLTU_ Id

Get FirstCltulId() const = 0;

virtual const ISLE Time*

Get StartProductionTime () congt = 0;
virtual const ISLE Time*
Get StopProductionTime () .const = 0;
virtual CLTU StartDiagnostig
Get StartDiagnostic() const = 0;
virtual void
Set FirstCltuIld( CLTU Id id ) = 0;
virtual void
Set StartProduc¢tionTime ( const ISLE Timeé& startTime ) = 0;
virtual void
Put StartPnSductionTime ( ISLE Time* pstartTime ) = 0;
virtual void
Set StopPrdductionTime( const ISLE Time& stopTime ) = 0;
virtual, wvoid
Put_StopProductionTime ( ISLE Time* pstopTime ) = 0;
virtwadl void
8et StartDiagnostic( CLTU StartDiagnostic diag ) = 0;
}i
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Methods

bool

Get FirstCltuldUsed() const;

[G1:] Returns TRUE if the first CLTU to be expected is specified and FALSE otherwise.
This method is for Version 1 only.

CLTU_Id Get FirstCltuld() const;

Retur

[G1:]

Precondition: [G1l:] Get FirstCltuIdUsed () returns TRUE.

const

Returt
has nd

const

Returt
has nd

CLTU |

Returr

Precondition: the result is negative; and the diagnostic type is set to ‘specific’.

void
Sets th

[G1:]

void

s the first CLTU identification that the provider shall expect.

[f the method Get FirstCltuIdUsed () returns FALSE, the value is undefined,

ISLE Time* Get_ StartProductionTime() const;

s a pointer to the production start time if that parameter has been set. If the parame
t been specified returns a NULL pointer.

ISLE Time* Get_ StopProductionTime () ‘€onst;

s a pointer to the production start time if that, parameter has been set. If the parame]
t been specified returns a NULL pointer.

|StartDiagnostic Get_StartDiagnostic() const;

s the diagnostic code.

Set FirstCltuld( CLTU Id id );
e first CLTU identification the provider shall accept.

[f this method is called, Get FirstCltuIdUsed () returns TRUE.

Set ‘StartProductionTime( const ISLE Time& startTime );

ter

ter

Sets the production start time to a copy of the input argument.

void

Stores

void

Put_StartProductionTime( ISLE Time* pstartTime );

the input argument to the parameter production start time.

Set StopProductionTime( const ISLE Time& stopTime );
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Sets the production stop time to a copy of the input argument.

void Put StopProductionTime( ISLE Time* pstopTime ) ;

Stores the input argument to the parameter production stop time.

void Set StartDiagnostic( CLTU_StartDiagnostic diag );

S 41 h VR < bt b 41 1. e 4 4 < b ) | % 41 1 f th
S UIT TCSUIL U HUEAllVE -, UIC UldgHUSULU 1ypU 11U SPCUILIU -, dallt SLUICS  UITU vVdaluv (6] €

diagnostic code passed by the argument.

—_

Injtial Values of Operation Parameters after Creation

Pafameter Created directly Created by Service Instance
firdt CLTU used FALSE FALSE

firgt CLTU Identification 0 0

stgrt production time NULL (not used) NULL (not used)

stqp production time NULL (not used) NULL (not used)

STIART diagnostic ‘invalid’ ‘invalid’

Checking of Invocation Parameters

Parameter Required condition

firdt CLTU Identification [G2,3:Ymust be present; i.e.,, Get FirstCltulIdUsed ()
refurns TRUE. The required condition is only valid for Version |l of the
CLTU service.

Additional Return €odes for VerifyInvocationArguments ()

SIE _E MISSINGARG specification of the first CLTU identification is missing.

Checking of Return Parameters

Parameter Required condition
start production time must not be NULL;
if the start and the stop time are used, must be earlier than stop time
stop production time if the start and the stop time are used, must be later than stop time
START diagnostic must not be ‘invalid’ if the result is ‘negative’ and the diagnostic type is
‘specific’
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Additional Return Codes for VerifyReturnArguments ()

SLE E MISSINGARG specification of the start production time is missing.
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A3.2 CLTU TRANSFER DATA OPERATION

Name ICLTU TransferData

GUID {cd799d7e-097d-11d3-a792-80954al6aa77}

Inheritance: IUnknown - ISLE Operation - ISLE ConfirmedOperation
File ICLTU TransferData.H

The interface provides access to the parameters of the confirmed operation

CI

| TU-TRANSFER-DATA.

Synopsis

#1
#1

in

#d

nclude <CLTU Types.h>
nclude <ISLE ConfirmedOperation.H>
terface ISLE Time;

efine IID ICLTU TransferData DEF { 0xcd799d7e, 0x09%7d,) 0x11d3
{ Oxa7, 0x92, 0x80, 0x95, Ox4a, 0xlo, Oxaa, 0x77 }*x}

terface ICLTU TransferData : ISLE ConfirmedOperation

virtual CLTU_ Id

Get CltuId() const = 0;

virtual CLTU Id

Get ExpectedCltuId() const = 0;
virtual const ISLE Time*

Get EarliestRadTime () const = 0;
virtual const ISLE Time*

Get LatestRadTime () const = 0f
virtual SLE Duration

Get DelayTime () const = Q3

virtual SLE SlduStatusNotdfitcation

Get RadiationNotification() const = 0;
virtual const SLE Octetw®

Get Data( size té& (ength ) const = 0;
virtual SLE Octet*

Remove Data( sizg t& length ) = 0;
virtual CLTU BufferSize

Get CltuBufiferAvailable() const = 0;
virtual CLTU fransferDataDiagnostic
Get TransferDataDiagnostic() const = 0;
virtual~void

Set_€ktuld( CLTU Id id ) = 0;

virtual void

Set ExpectedCltuId( CLTU Id id ) = 0;
vivtual void

s\

Set EarliestRadTime ( const ISLE Timeé& earliestTime ) = 0;
virtual void

Put FarliestRadTime ( ISLE Time* pearliestTime ) = 0;
virtual void

Set LatestRadTime ( const ISLE Timeé& latestTime ) = 0;
virtual void

Put LatestRadTime ( ISLE Time* platestTime ) = 0;
virtual void

Set DelayTime( SLE Duration delay ) = 0;
virtual void

Set RadiationNotification( SLE SlduStatusNotification ntf )
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CLTU |Id Get_ ExpectedCltuIld() const;
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virtual void

Set Data( size t length, const SLE Octet* pdata ) = 0;
virtual void

Put Data( size_ t length, SLE Octet* pdata ) = 0;
virtual void

Set CltuBufferAvailable( CLTU BufferSize bufAvail ) = 0;

virtual void
Set TransferDataDiagnostic
( CLTU TransferDataDiagnostic diagnostic ) = 0;

Returys the next expected CLTU identification. If the parameter‘lias not been set retufns

Z€10.

const ISLE Time* Get_EarliestRadTime() cornist;

Returjs a pointer to the earliest radiation time, if the parameter has been specified. If the

paramgter is not set, returns a NULL pointer.

const ISLE Time* Get_LatestRadTime () const;

Returys a pointer to the latest radiation time, if the parameter has been specified. If the

paramgter is not set, returns a NULL pointer.

SLE Duration Get DelayTime () const;

Returns the parameter delay time.

SLE_$lduStatusNotification Get_ RadiationNotification() const;

Returns an_inidication whether a notification shall be returned when the CLTU has bden

radiatg¢d.

const SLE Octet* Get Data( size_té& length ) const;

Returns a pointer to the CLTU data in the object. The data must neither be modified nor

deleted by the caller.

Arguments

length the number of bytes in the CLTU
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SLE Octet* Remove Data( size t& length );

Returns a pointer to the CLTU data and removes the data from the object. The client is
expected to delete the data when they are no longer needed.

Arguments
length the number of bytes in the CLTU

CLTU BufferSize Get CltuBufferAvailable() const:

Rdturns the available CLTU buffer size in bytes if the argument has been Set. |If the
parameter has not been set returns zero.

CLTU TransferDataDiagnostic Get TransferDataDiagnostic'{) const;
Rdturns the diagnostic code.

Precondition: the result is negative, and the diagnostic type isset to “specific’.

vgid Set Cltuld( CLTU_1Id id );

Sets the CLTU identification for the CLTU transfetred.

vdid Set ExpectedCltuIld( CLTU_ Id\id );

Sets the next expected CLTU identification.

vgid Set EarliestRadTime( const ISLE Time& earliestTime );

Sets the earliest radiation time to a copy of the input argument.

vdid Put EarliestRadTime( ISLE Time* pearliestTime );

Stores the input’argument to the parameter earliest radiation time.

vgid Set LatestRadTime( const ISLE Time& latestTime );

Sets the latest radiation time to a copy of the inpnf argument
void Put LatestRadTime( ISLE Time* platestTime )
Stores the input argument to the parameter latest radiation time.

void Set DelayTime( SLE Duration delay );

Sets the parameter delay time.
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void Set RadiationNotification( SLE SlduStatusNotification ntf );

Sets the indication whether a notification shall be sent when the CLTU has been radiated.

void Set Data( size_t length, const SLE Octet* pdata )

Copies length bytes from the address pdata to the internal CLTU data parameter.

Arguments
pdatp pointer to the CLTU data
lengkh the number of bytes in the CLTU

void |Put Data( size_t length, SLE Octet* data );

Stores| the CLTU data to the object. The operation object will eventually delete the d

buffer

Argunpents

pdath pointer to the CLTU data
lengkh the number of bytes in the CLTU

void|Set CltuBufferAvailable( CLTU BufferSize bufAvail );

Sets the available CLTU buffer size in byte.

void|Set TransferDataDiagnostig(" CLTU TransferDataDiagnostic
diagnpostic ) ;

hta

Sets the result to ‘negative’, théwdiagnostic type to ‘specific’, and stores the value of the
diagngstic code passed by thecargument.

Initial Values of Operation Parameters after Creation

Paramieter Created directly Created by Service Instance

CLTU (dentification 0 0

expected-CLTU identification | O 0

earliestradiation tme NULLC (not used) NULCL (not used)

latest radiation time NULL (not used) NULL (not used)

delay time 0 0

radiation notification ‘invalid’ ‘invalid’

CLTU buffer available 0 0

transfer buffer diagnostic ‘invalid’ ‘invalid’
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Checking of Invocation Parameters

Parameter

Required condition

earliest radiation time

if earliest and latest radiation times are set, must not be later than I
latest radiation time

latest radiation time

if earliest and latest radiation times are set, must not be earlier than I
earliest radiation time

rag

iation notification

Must not be ‘invalid’

da

a

Must not be NULL

Additional Return Codes for VerifyInvocationArguments ()

SI

Checking of Return Parameters

E E TIMERANGE

specification of the earliest and latest radiation tirpes is
inconsistent.

Pal

Fameter

Required condition

ex

pected CLTU identification

If result is ‘positive’,smust be CLTU identification + 1

tra

hsfer buffer diagnostic

must not be ‘invalid’ if the result is ‘negative’ and the diagnostic|type is
‘specific’

CCSDS 916.1-M-2

Page A-15 September 2015
© 1SO 2016 — Al rights reserved


https://standardsiso.com/api/?name=66d64c18828cfd6575fc20b96984b4e4

ISO 18445:2016(E)

CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FORWARD CLTU SERVICE

A3.3 CLTU ASYNC NOTIFY OPERATION

Name ICLTU AsyncNotify
GUID {6F37EC88-EF/B-442a-AAE3-06C2E8A35D77}
Inheritance: IUnknown - ISLE Operation
File ICLTU AsyncNotify.H
The interface provides access to the parameters of the nunconfirmed operation
CLTU-ASYNC-NOTIFY.
Synopsis
#incljude <CLTU Types.h>
#incljude <ISLE Operation.H>
interjfface ISLE Time;
#defipe IID ICLTU AsyncNotify DEF { 0x6f37ec88, Oxef7b, «0x442a, \
{ Oxaa, 0xe3, 0x6, 0Oxc2, 0xe8, 0xa3, 0xbd, ,0x7 } }
interjfface ICLTU AsyncNotify : ISLE Operation
{
virftual CLTU NotificationType
Get NotificationType () const = 0;
virftual CLTU EventInvocationId
Get EventThrownId() const = 0;
virftual bool
Get CltusProcessed() const = 0;
virftual CLTU Id
Get CltulastProcessed() const = 07
virftual const ISLE Time*
Get RadiationStartTime () ceonst = 0;
virftual CLTU Status
Get CltusStatus() const =\0;
virftual bool
Get CltusRadiated() (const = 0;
virftual CLTU Id
Get CltuLastOk()Ceconst = 0;
virftual const ISEENTimex*
Get RadiatiordStopTime () const = 0;
virftual CLTU<Pr6ductionStatus
Get ProdugkionStatus () const = 0;
virftual CLTVU UplinkStatus
Get UphinkStatus() const = 0;
virftual Svoid
SetNotificationType ( CLTU NotificationType notifyType ) = 0;
virtuatr void
Set EventThrownId( CLTU EventInvocationId id ) = 0;
virtual void
Set CltulastProcessed( CLTU Id id ) = O;
virtual void
Set RadiationStartTime( const ISLE Time& startTime ) = 0;
virtual void
Put RadiationStartTime( ISLE Time* pstartTime ) = 0;
virtual void
Set CltuStatus( CLTU Status status ) = 0;
virtual void
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Set CltuLastOk( CLTU Id id ) = 0;
virtual void
Set RadiationStopTime( const ISLE Timeé& stopTime ) = 0;
virtual void
Put RadiationStopTime( ISLE Time* pstopTime ) = 0;
virtual void
Set ProductionStatus( CLTU ProductionStatus status ) = 0;
virtual void
Set UplinkStatus( CLTU UplinkStatus status ) = 0;
i
Mgthods
CIHTU NotificationType Get NotificationType() const;

R4

CL
R4

Pry
ey

bo

R4

CL

R4

turns the notification type.

TU_EventInvocationlId Get EventThrownId() const;

turns the identification of the thrown event to which the notifieation refers.

ent condition evaluate to false’.

ol Get CltusProcessed() const;

turns TRUE if at least one CLTU has been processed, false otherwise.

TU_Id Get CltulLastProcessed())const;

turns the identification of the last €L TU processed.

Precondition: Get CltusPxocessed () returns TRUE.

nst ISLE Time* Get) RadiationStartTime () const;

turns a pointer to the radiation start time of the last CLTU processed, if the parame
en set. Otherwisereturns a NULL pointer.

Prgconditien; Get CltusProcessed () returns TRUE.

TU«Status Get CltuStatus() const;

Refurns the status of the [ast CLTU processed.

Precondition: Get CltusProcessed () returns TRUE.

bool Get CltusRadiated() const;

Returns TRUE if at least one CLTU has been radiated, false otherwise.

pcondition: notification type is one of ‘action list completed’, ‘action list not compfleted’,

er has
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CLTU_Id Get CltuLastOk() const;
Returns the identification of the last CLTU successfully radiated.

Precondition: Get CltusRadiated () returns TRUE.

const ISLE Time* Get RadiationStopTime () const;

Returns a pointer to the radiation stop time of the last CLTU radiated. if the parameter has
been set. Otherwise returns a NULL pointer.

Precondition: Get CltusRadiated () returns TRUE.

CLTU |ProductionStatus Get_ ProductionStatus() const;

Returrs the current value of the production status.

CLTU |UplinkStatus Get UplinkStatus() const;

Returns the current value of the uplink status.

void|Set NotificationType( CLTU NotificationType notifyType );
Sets thie notification type.

void|Set_EventThrownId( CLTU_EventInvocationId id );

Sets the identification of the thrown event to which the notification refers.

void|Set_Cltuld( CLTU_Id)id );

Sets the identification of the CLTU for which the notification is sent.

void|Set_CltulastProcessed( CLTU_Id id );

Sets the identification of the last CLTU processed and sets ‘CLTUs processed’ to TRUE.

void|Set RadiationStartTime( const ISLE Time& startTime );

Sets the radiation start time of the last processed CLTU to a copy of the input argument.

void Put RadiationStartTime( ISLE Time* pstartTime );

Stores the input argument to the parameter radiation start time of the CLTU last processed.
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void Set CltuStatus( CLTU Status status );

Sets the status of the last processed CLTU.

void Set CltuLastOk( CLTU Id id );

Sets the identification of the last CLTU radiated and sets ‘CLTUs radiated to TRUE.

void S |_E 1i . St Ti ( IEIE_T' Ti ) ;

Sets the radiation stop time of the last radiated CLTU to a copy of the input argunent.
vdid Put RadiationStopTime( ISLE Time* pstopTime );
Stores the input argument to the parameter radiation stop time of the CLTU last radiateql.

vdid Set ProductionStatus( CLTU_ProductionStatus status );

Sets the value of the parameter production status.

vgid Set UplinkStatus( CLTU UplinkStatus status );

Sets the value of the parameter uplink status.

Injtial Values of Operation Parameters after Creation

Parameter Created directly Created by Service Instance
notification type ‘invalid’ ‘invalid’
event thrown identifier 0 0
CLUTUs processed FALSE TRUE if the number of CLTUs
processed is > 0, FALSE othenwise
CUTU identification.ast 0 value stored for status reports
prgcessed
radiation start'time NULL (not used) value stored for status reports
CUTUsstatus ‘invalid’ value stored for status reports
ClHJs—radiated FALSE TRUE-fthe-rumberof-CEFYs
radiated is > 0, FALSE otherwise
CLTU identification last OK 0 value stored for status reports
radiation stop time NULL (not used) value stored for status reports
production status ‘invalid’ value stored for status reports
uplink status ‘invalid’ value stored for status reports
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Checking of Invocation Parameters

Param

eter

Required condition

notification type

Must not be ‘invalid’.

CLTUs processed

Must not be FALSE if the notification type is ‘cltu radiated’, ‘sldu
expired’, or ‘production interrupted’. Must not be FALSE if CLTUs
radiated is TRUE.

radiatign start time Must not be NULL i
‘CLTUs processed’ is TRUE
AND ‘cltu status’ is one of ‘radiation started’, ‘radiated’, or ‘interrupted’
CLTU status Must not be ‘invalid’ if ‘CLTUs processed’ is TRUE
CLTUq radiated Must not be FALSE if the notification type is ‘clturadiated’.
radiatign stop time Must not be NULL if ‘CLTUs radiated’ is TRUE
produdtion status Must not be ‘invalid.
uplink status Must not be ‘invalid’
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A3.4 CLTU STATUS REPORT OPERATION

Name ICLTU StatusReport

GUID {8f6alcd4c-097e-11d3-bf5¢c-80954al6aa777}
Inheritance: IUnknown - ISLE Operation

File ICLTU StatusReport.H

T

e interface provides access to the parameters of the unconfirmed operation

Cl

I TU-STATUS-REPORT.

Symnopsis

#1i
#1i

1n

#d

nclude <CLTU Types.h>
nclude <ISLE Operation.H>
terface ISLE Time;

efine IID ICLTU StatusReport DEF { Ox8f6alcd4c, 0x097e, 0x11d3,
{ Oxbf, 0x5c, 0x80, 0x95, O0Ox4a, 0xl6, Oxaa, 0x77 } }

terface ICLTU StatusReport : ISLE Operation

virtual CLTU_ Id

Get CltulLastProcessed() const = 0;
virtual const ISLE Time*

Get RadiationStartTime () const = 0;
virtual CLTU Status

Get CltuStatus() const = 0;
virtual CLTU_ Id

Get CltuLastOk() const
virtual const ISLE Time*

Get RadiationStopTime () (const = 0;
virtual CLTU ProductionStatus

Get ProductionStatus () const = 0;
virtual CLTU UplinkSgatus

Get UplinkStatus()j,const = 0;
virtual unsigned/}ong

Get NumberOfGIfusReceived() const = 0;
virtual unsigned long

Get NumberOfCltusProcessed() const = 0;
virtual ungdigned long

Get NumberOfCltusRadiated() const = 0;
virtuad\CLTU BufferSize

Get \CltuBufferAvailable() const = 0;
virtual void

0;

Set CltulastProcessed( CLTU Id id ) = 0;

\

Trtuar void
Set RadiationStartTime( const ISLE Time& startTime ) = 0;
virtual void

Put RadiationStartTime( ISLE Time* pstartTime ) = 0;
virtual void

Set CltuStatus( CLTU Status status ) = 0;
virtual void

Set CltuLastOk( CLTU Id id ) = 0;
virtual void

Set RadiationStopTime( const ISLE Time& stopTime )
virtual void

Il
o
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Put RadiationStopTime ( ISLE Time* pstopTime ) = 0;
virtual void
Set ProductionStatus( CLTU ProductionStatus status ) = 0;
virtual void
Set UplinkStatus( CLTU UplinkStatus status ) = 0;
virtual void
Set NumberOfCltusReceived( unsigned long numRecv ) = 0;
virtual void
Set NumberOfCltusProcessed( unsigned long numProc ) = 0;
virtual void
Set NumberOfCltusRadiated( unsigned long numRad ) = 0;
virpoat ot
Set _CltuBufferAvailable( CLTU BufferSize size ) = 0;
i
Methods

CLTU |Id Get_CltulastProcessed() const;
Returns the identification of the CLTU last processed.

Precondition: the number of CLTUs processed is not zero.

const ISLE Time* Get RadiationStartTime() ‘Const;

Returns a pointer to the radiation start time of the last’'CLTU processed, if the parameter has
been st. Otherwise returns a NULL pointer.

Precondition: the number of CLTUs processed is not zero and the CLTU status is neither
‘expirgd’ nor ‘radiation not started’.

CLTU |Status Get_CltuStatus() const;
Returns the status of the CLTWlast processed.

Precondition: the numberof CLTUs processed is not zero.

CLTU[Id Get_CltuLastOk() const;

Returns thetidentification of the CLTU last radiated.

P At e bl oo b nee AL O T TT T e dagtad so 0 4
reconattotr—tnec humoctr o crosSTaatatca IS ot ZCtro-

const ISLE Time* Get_ RadiationStopTime () const;

Returns a pointer to the radiation stop time of the CLTU last radiated, if the parameter has
been set. Otherwise returns a NULL pointer.

Precondition: the number of CLTUs radiated is not zero.
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CLTU_ProductionStatus Get ProductionStatus() const;

Returns the current value of the production status.

CLTU UplinkStatus Get UplinkStatus() const;

Returns the current value of the up-link status.

unsigned long Get NumberOfCltusReceived() const;

Rdturns the number of CLTUs that have been received and accepted by the provider.

unsigned long Get NumberOfCltusProcessed() const;

Rdturns the number of CLTUs that have been processed by the provider.

unjsigned long Get_ NumberOfCltusRadiated() const;

Rdturns the number of CLTUs that have been successfully radiated by the provider.

CHTU BufferSize Get CltuBufferAvailable()) const;

Rdturns the size of the available CLTU buffer.

vgid Set RadiationStartTime( const ISLE Time& startTime );

Sets the radiation start time of the CLAU last processed to a copy of the input argument]

vgid Put_RadiationStartTime( ISLE Time* pstartTime );

Stores the input argument(to the parameter radiation start time.

vgid Set CltuStatus( CLTU_Status status );

Sets the status‘@f-the CLTU last processed.

vgid Set CltulastOk( CLTU_Id id );

Setts the identification of the CLTU last radiated.

void Set RadiationStopTime( const ISLE Time& stopTime ) ;

Sets the radiation stop time of the CLTU last radiated to a copy of the input argument.

void Put_RadiationStopTime( ISLE Time* pstopTime ) ;

Stores the input argument to the parameter radiation stop time.
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void Set ProductionStatus( CLTU ProductionStatus status );

Sets the value of the production status.

void Set UplinkStatus( CLTU UplinkStatus status );

Sets the value of the up-link status.

void

Sets t}

void

Sets th

void

Sets th

void

Sets th

Initial

e available buffer size.

e number of CLTUs received and accepted by the provider.

Set NumberOfCltusProcessed( unsigned long numProc ) ;

e number of CLTUs processed by the provider.

Set_NumberOfCltusRadiated( unsigned long numRad ) ;

le number of CLTUs successfully radiated by the provider.

Set CltuBufferAvailable( CLTU BufferSize size );

Values of Operation Parameters after Creation

The impterface ISLE SIOpFactory does not support creation of status report operation

objectp, as this operation is handled by the service instance internally.
Paramieter Created directly

CLTU (dentification last proCessed 0

radiatign start time NULL (not used)

CLTU status ‘invalid’

CLTU [dentification last OK 0

radiation stop'time NULL (not used)
produdtion’status ‘invalid’

up-link status ‘invalid’

number of CLTUs received 0

number of CLTUs processed 0

number of CLTUs radiated 0

CLTU buffer available 0
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Checking of Invocation Parameters

Parameter

Required condition

radiation start time

must not be NULL if number of CLTUs processed > 0 AND
CLTU status is one of ‘radiation started’, ‘radiated’, or ‘interrupted’

CLTU status

must not be ‘invalid’ if number of CLTUs processed > 0

radiation stop time

must not be NULL if number of CLTUs radiated > 0

@duction status

=

p

must not be ‘invalid’

uplink status

must not be ‘invalid’

number of CLTUs received

Must be > number of CLTUs processed

number of CLTUs processed

Must be > number of CLTUs radiated and £ number of CLTUs
received

number of CLTUs radiated

Must be < number of CLTUs processed
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A3.5

Name

CLTU GET PARAMETER OPERATION

ICLTU GetParameter

GUID {5763FC23-224F-429d-99ec-F49D7F392E6E }

Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation

File

The i

ICLTU GetParameter.H

terface provides access to the parameters of the confirmed operation

CLTU

Synop

#incl
#incl

I #defi

inter
{

vir

G

vir

G

I vir

G

vir

G

vir

G

vir

G

vir

G

vir

G

vir

G

vir

G

I vir

G

vir

G

vir

-GET-PARAMETER.

sis
ude <CLTU Types.h>
ude <ISLE ConfirmedOperation.H>

ne IID ICLTU GetParameter DEF { 0x5763fc23, 0x224f, 0x429d
{ 0x99, Oxec, 0xf4, 0x9d, 0x7f, 0x39, 0x2e, 0%k6e }

face ICLTU GetParameter : ISLE ConfirmedOperatioh

tual CLTU ParameterName

et RequestedParameter () const = 0;
tual CLTU ParameterName

et ReturnedParameter () const = 0;
tual unsigned short

et AcquisitionSequencelength () const
tual SLE YesNo

et BitLockRequired() const = 0;
tual CLTU ClcwGlobalvVcid

et ClcwGlobalvcid() const = 0y

tual const char*

et ClcwPhysicalChannel (). const = 0;
tual SLE DeliveryMode

et DeliveryMode () cofist = 0;

tual CLTU_ Id

et ExpectedCltuldt(). const = 0;

tual CLTU EventInvocationId

et ExpectedEventInvocationId() const
tual unsign€dy~long

et Maximum3lduLength () const = 0;
tual SLE \Puration

et MindmumDelayTime () const = 0;
tual.CLTU ModulationFrequency

et AModulationFrequency () const = 0;
tual CLTU ModulationIndex

Il
o
~

Il
o

o\

G
vir
G
vir
G
vir
G

I vir
G
vir
G

T MOUUIaCIionIngex () COonst = U7
tual CLTU NotificationMode

et NotificationMode () const = 0;
tual CLTU PloplIdleSequenceLength
et PloplIdleSequencelLength() const = 0;
tual CLTU PlopInEffect

et PlopInEffect() const = 0;

tual CLTU ProtocolAbortMode

et ProtocolAbortMode () const = 0;
tual unsigned long

et ReportingCycle() const = 0;
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virtual unsigned long

Get ReturnTimeoutPeriod() const = 0;
virtual SLE YesNo
Get RfAvailableRequired() const = 0;
virtual CLTU SubcarrierDivisor
Get SubcarrierToBitRateRatio() const = 0;
virtual CLTU GetParameterDiagnostic
Get GetParameterDiagnostic() const = 0;
virtual void
Set RequestedParameter ( CLTU ParameterName name ) = 0;
virtual void I
SCL_AL\{U.J‘_DJ‘_ LJ‘_ULLSC\{L‘[CLLLCLCLLH Il_].l\ uuoigucd D].lUJ_Il_ lCll\j Il_].l ] — Uy
virtual void
Set BitLockRequired( SLE YesNo yesno ) = 0;
virtual void
Set ClcwGlobalVcid(CLTU ClcwGlobalvcid id ) = 0;
virtual void
Set ClcwPhysicalChannel ( const char* channel )= 0;
virtual void
Set DeliveryMode() = 0;
virtual void
Set ExpectedCltuId( CLTU Id id ) = 0;
virtual void
Set ExpectedEventInvocationId( CLTU EventInvOgationId id ) = 0;
virtual void
Set MaximumSlduLength ( unsigned long length ) = 0;
virtual void I
Set MinimumDelayTime ( SLE Duration delay) = 0;
virtual void
Set ModulationFrequency( CLTU ModudationFrequency frequency ) = 0;
virtual void
Set ModulationIndex( CLTU ModulationIndex index ) = 0;
virtual void
Set NotificationMode( CLTU\NotificationMode mode ) = 0;
virtual void
Set PloplIdleSequenceLength( CLTU PloplIdleSequenceLength ) = 0;
virtual void
Set PlopInEffect( CEIU PlopInEffect plop ) = 0;
virtual void I
Set ProtocolAbortMode ( CLTU ProtocolAbortMode mode ) = 0;
virtual void
Set Reporting€ycle( unsigned long cycle ) = 0;
virtual void
Set ReturhTimeoutPeriod( unsigned long period ) = 0;
virtual vodid
Set RfAVailableRequired( SLE YesNo yesno ) = 0;
virtuadlwoid
SetSubcarrierToBitRateRatio( CLTU SubcarrierDivisor divisor ) = (;
virtudal void
Set GetParameterDiagnostic
( CLTU GetParameterDiagnostic diagnostic ) = 0;
i
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Methods

CLTU ParameterName Get RequestedParameter () const;

Returns the parameter for which the value shall be reported.

CLTU_ParameterName Get_ ReturnedParameter() const;

Returns the parameter for which the value is reported. Following the return, this must be
identi¢al to the result of Get RequestedParameter ().

unsigned short Get_AcquisitionSequencelength() const;

Returns the value of the parameter acquisition-sequence-length.expressed in the
numbgr of octets.

Precomdition: the returned parameter is acquisition-sequencgslength.

SLE_YesNo Get BitLockRequired() const;
Returns the value of the parameter bit-lock-required.

Precondition: the returned parameter is bit-lockarequired.

CLTU [ClcwGlobalVecid Get ClcwGlobalVeid() const;
Returns the value of the parameter c1lew=global-VCID.

Precondition: the returned parameter is clcw-global-VCID.

const char* Get_ClcwPhysicalChannel () const;

Returnps the value of.the parameter clcw-physical-channel as a string of 1 to [32
charagters.

Preconpdition:-the returned parameter is clcw-physical-channel.

SLE DeliveryMode Get DeliveryMode() const;
Returns the delivery-mode.

Precondition: the returned parameter is delivery-mode.
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CLTU_Id Get ExpectedCltuIld() const;
Returns the next expected CLTU identification.

Precondition: the returned parameter is ‘expected SLDU identification’ and the value has
been set via a START invocation or as result of a TRANSFER DATA operation.

CLTU_EventInvocationId Get ExpectedEventInvocationId() const;

Rdturns the next expected event invocation identifier.

Precondition: the returned parameter is expected-event-invocation-did.

unsigned long Get MaximumSlduLength() const;
Rdturns the maximum length in bytes of a CLTU supported by the provider.

Precondition: the returned parameter is maximum-SLDU-1ehgth.

SIE Duration Get MinimumDelayTime () const;

Rdturns the minimum guard time the F-CLTU previder will accept between two consgcutive
CLTUs.

Precondition: the returned parameter is minimum-delay-time.

CLTU ModulationFrequency Get ModulationFrequency () const;
Rqturns the modulation frequeney measured in Hz.

Precondition: the returnedparameter is modulation-frequency.

CLTU ModulationIndex Get ModulationIndex() const;
Rdturns the modulation index used by the provider.

Precondition: the returned parameter is modulation-index.

CLTU NotificationMode Get NotificationMode () const;
Returns the notification mode applied by the provider.

Precondition: the returned parameter is notification-mode.
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CLTU PloplIdleSequenceLength Get PloplIdleSequenceLength() const;

Returns the size, in octets, of the optional idle sequence that shall be used in conjunction with
PLOP-1. If 0, no idle sequence is applied.

Precondition: the returned parameter is plop-1-idle-sequence-length.

CLTU PlopInEffect Get PlopInEffect() const;

Returps the PLOP used by the provider.

Precomndition: the returned parameter is PLOP-in-effect.

CLTU |ProtocolAbortMode Get ProtocolAbortMode () const;
Returns the protocol abort mode applied by the provider.

Precondition: the returned parameter is protocol-abort-mode.

unsigned long GetReportingCycle () const;

Returgys the reporting cycle requested by the user if periodic reporting is active. If reporting
1S not pctive, returns zero.

Precondition: the returned parameter is repoxting-cycle.

unsigned long Get_ ReturnTimeoutPeriod() const;
Returns the return timeout periodiused by the provider.

Precondition: the returned parameter is return-timeout-period.

SLE_YesNo Get RfAvailableRequired() const;
Returgys the valugof the parameter rf-available-required.

Precondition:-the returned parameter is rf-available-required.

CLTU_SubcarrierDivisor Get SubcarrierToBitRateRatio() const;
Returns the value of the parameter subcarrier-to-bit-rate-ratio.

Precondition: the returned parameter is subcarrier-to-bit-rate-ratio.
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CLTU GetParameterDiagnostic Get_ GetParameterDiagnostic() const;

Returns the diagnostic code.

Precondition: the result is negative, and the diagnostic type is set to ‘specific’.

void Set RequestedParameter( CLTU_ ParameterName name ) ;

Sets the parameter for which the provider shall report the value.

VQ

Se

VQ

Se
the

VQ

Se
the

VQ

Se
de

VQ

Se

VQ

Se

id Set_AcquisitionSequencelLength( unsigned short length ).

ts the returned parameter name to acquisition-sequence-length and sets its walue as d
the argument.

id Set_BitLockRequired( SLE YesNo yesno );

ts the returned parameter name to bit-lock-required<dand sets its value as defi
P argument.

id Set_ClcwGlobalVcid (CLTU_ ClcwGlobalVeid id ) ;

ts the returned parameter name to clcw-global-VCID and sets its value as defi
P argument.

id Set_ClcwPhysicalChannel( const char* channel );

ts the returned parameter name to clcw-physical-channel and sets its vg
fined by the argument.

id Set_DeliveryMode () ;

ts the returnedparameter name to delivery-mode and sets its value to ‘fwd onli

id Set.ExpectedCltuld( CLTU Id id );

efined

ned by

ned by

lue as

ets its

ts~the returned parameter name to expected-SLDU-identification and s

va

I 11 41 4
Ut dad> UCLIICU Uy UIT dl SUIITIIL.

void Set ExpectedEventInvocationId( CLTU EventInvocationId id );

Sets the returned parameter name to expected-event-invocation-id and sets its
value as defined by the argument.
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void

Set MaximumSlduLength( unsignd int length );

Sets the returned parameter name to maximum-SLDU-1length and sets its value as defined

by the

Void

argument.

Set MinimumDelayTime( SLE Duration delay);

Sets the returned parameter name to minimum-delay-time and sets its value as defined

by the

aroument
=}

void

Sets t
define

void

Set ModulationFrequency( CLTU ModulationFrequency frequency )

he returned parameter name to modulation-frequency and sets its value
d by the argument.

Set_ModulationIndex( CLTU_ ModulationIndex index\);

Sets the returned parameter name to modulation-index and‘sets its value as defined

the arg

void

rument.

Set_NotificationMode( CLTU NotificationMode mode ) ;

Sets the returned parameter name to notification-mode and sets its value as defin
by thelargument.

void|Set_PloplIdleSequencelength( CLTU_PloplIdleSequenceLength ) ;
Sets the returned parameter name.to plop-1-idle-sequence-length and sets
value fs defined by the argument:

void|Set_ PlopInEffect( CLTU_PlopInEffect plop )

Sets the returned parameter name to PLOP-in-effect and sets its value as defined by {
argument.

void |Set \ProtocolAbortMode ( CLTU_ProtocolAbortMode mode ) ;

Sets the refurned parameier name {0 protocol-abort-mode and sets 1ts value
defined by the argument.

void Set ReportingCycle( unsigned long cycle );

as

ed

its

he

as

Sets the returned parameter name to reporting-cycle and sets its value as defined by
the argument.
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void Set ReturnTimeoutPeriod( unsigned long period );

Sets the returned parameter name to return-timeout-period and sets its value as
defined by the argument.

void Set RfAvailableRequired( SLE YesNo yesno );

Sets the returned parameter name to rf-available-required and sets its value as

defined hy the argument

vdid Set SubcarrierToBitRateRatio( CLTU_ SubcarrierDivisor diwvisor );

Sets the returned parameter name to subcarrier-to-bit-rate-ratio and dets its
value as defined by the argument.

vgid Set GetParameterDiagnostic( CLTU_ GetParameterxrDiagnostic
dilagnostic ) ;

Sets the result to ‘negative’, the diagnostic type to ‘spécific’, and stores the value |of the
diagnostic code passed by the argument.

—_

Injtial Values of Operation Parameters after Creation

Pafameter Created directly Created by Service Ipnstance
requested parameter ‘invalid’ ‘invalid’

returned parameter ‘invalid’ ‘invalid’
acquisition-sequence-length 0 0 I
bit|lock required ‘invalid’ ‘invalid’

clgw-global-VCID ‘invalid’ channel type ‘invalid’ channel type
clgw-physical-chafnel NULL NULL

delivery mode ‘invalid’ ‘invalid’

expecte@>SLDU identification 0 0

expeeted event invocation id 0 0

maximum SLDU length 0 0

minimum-delay-time 0 0 I
modulation frequency 0 0

modulation index 0 0

notification-mode ‘invalid’ ‘invalid’ I
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Parameter Created directly Created by Service Instance
I plop-1-idle-sequence-length 0 0

PLOP in effect ‘invalid’ ‘invalid’

protocol-abort-mode ‘invalid’ ‘invalid’

reporting cycle 0 0

return timesut-peried 0 0

RF avagilable required ‘invalid’ ‘invalid’

sub-cafrier to bit-rate ratio 0 0

GET PARAMETER diagnostic ‘invalid’ ‘invalid’

CheclTing of Invocation Parameters

Param

Ieter

Required condition

requested parameter

must not be ‘invalid’

ChecKing of Return Parameters

The if
value,

iterface ensures consistency between the.returned parameter name and the parameger
as the client cannot set the returned parameter name. Therefore, this consistency nged

not bg checked on the provider side. The checks defined below only need to be performed
when the return is received by the servicguser.
Paramieter Required condition
Returned parameter must be the same as the requested parameter

I acquisjtion-sequence-length must not be 0 if the returned parameter is ‘acquisition sequence lerjgth’
bit locK required must not be ‘invalid’ if the returned parameter is ‘bit lock required’
clew-global-VCID channel type must not be ‘invalid’ if the returned parameter is ‘clew

global VCID’

clew-physi€al-channel must not be NULL if the returned parameter is ‘clcw physical channel’

deliverymmode

mustbe fwdontine if the Teturmed parameter s detivery mode

maximum SLDU length

must not be 0 if the returned parameter is ‘maximum SLDU length’

I minimum-delay-time

must be greater than or equal to O if the returned parameter is

‘minimum delay time’

modulation index

must not be 0 if the returned parameter is ‘modulation index’

notification-mode

must not be ‘invalid’ if the returned parameter is ‘notification mode’
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Parameter

Required condition

plo

p-1-idle-sequence-length

must be greater than or equal to 0 if the returned parameter is ‘PLOP 1
idle sequence length’

PLOP in effect

must not be ‘invalid’ if the returned parameter is ‘PLOP in effect’

protocol-abort-mode

must not be ‘invalid’ if the returned parameter is ‘protocol abort mode’ I

return timeout period

must not be 0 if the returned parameter is ‘return timeout period

RA

available required

must not be ‘invalid’ if the returned parameter is ‘RF available_required’

sub-carrier to bit-rate ratio

must not be 0 if the returned parameter is ‘sub-carrier, to bit-rat¢ ratio’

GH

=
Q

T PARAMETER

iggnostic

must not be ‘invalid’ if the result is ‘negative’ and the diagnostic|type is
‘specific’
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