CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK


ANNEX A 
ASN.1 Construction of Qualified ParameterS

(Informative)

A1 Introduction
Parameters of Cross Support Transfer Services can be represented in two forms: as CSTS procedure parameters and as functional resource parameters.

A1.1 CSTS Procedure Parameter form
The CSTS procedure parameter form is used to represent the parameters of the procedures of the CSTS in the operations that are executed on the interface between the provider of an istance of that CSTS and the peer user entity of that service instance. CSTS procedure parameters are identified to the granularity of the individual procedure type (e.g., Data Processing procedure) and procedure instance (prime, secondary, or association control). Every implementation of a CSTS must support access to the CSTS procedure parameters that are defined for that CSTS.

NOTE
-
A CSTS may have optional procedures that may or may not be present in a given implementation. For such a CSTS, an implementation only the CSTS procedure parameters that belong to the procedures that are implemented. 

The CSTS procedure form of a parameter can be thought of as the internal representation of the parameter, in that it is the form used within the association between the service provider and service user.
CSTS procedure parameters use the Object Identifiers (OIDs) assigned to the procedure parameter identifiers and associated data types that are defined in the specification of the given CSTS. These procedure parameters may be inherited from the parent procedures specified in this Specification Framework (e.g., the Data Processing procedure configuration parameters specified in table 4-26
), or they may be defined for the derived or service-specific procedures of the CSTS.
A1.2 functional resource parameter form
The functional resource parameter form is used to represent parameters of the functional resource that represents the CSTS instance as a whole. The functional resource form is used to represent the parameters of a functional resource as accessed through means that are external to that functional resource. In particular, the functional resource form of parameters is used to access the service management parameters of those functional resources, and is the form of representation used by the Monitored Data CSTS (reference <add ref to Informative References annex>
) and the planned Service Control CSTS. 
Unlike the CSTS procdure parameter form, which identifies procedure details which are specific to CSTSes, the functional resource form presents a “black box” view of the parameters because this form used to represent parameters of all functional resource types (of which the CSTSes are a subset). The functional resource form identifies the Functional Resource type and Functional Resource Instance Number (FRIN) of the finctional resource instance to which the parameter belongs. 
The functional resource form of a parameter can be thought of as the external representation of the parameter, in that it is the form used to represent the parameter to entities outside of the functional resource itself. Parameters that are represented using the functions resource parameter form are referred to in 
Functional resource parameters use the OIDs assigned to the parameter identifiers and associated data types that are specified in the definition of the given functional resource in the SANA registry named ‘Functional Resources’ located at https://sanaregistry.org/r/functional_resources.
A2 Qualified Parameters in the CSTS Procedure Parameter and Functional Resource Paramter forms
As specified in annex B
, a qualified-parameter parameter contains for each reported parameter the following information:

a) the Parameter Name, which is defined as the combination of its Parameter Identifier and either its Functional Resource Name or its procedure name;

b) the parameter type;

c) the parameter value(s); and

d) the parameter qualifier.

The Parameter Name element of the the qualified parameter has either the CSTS procedure parameter form or a functional resource parameter form, depending on whether the parameter value is being reported to the peer user entity of the CSTS provider instance or it is being reported CSTS provider/user association. 
The following subsections provide examples of the ASN.1 structure of qualified-parameters, first for the CSTS procedure parameter form followed by the functional resource parameter form. The examples use the same underlying parameter, represented in the first case as qualified parameter using the CSTS procedure parameter form, and in the second case using the finctional resource form.

Both examples use the data-transfer-mode parameter of the Buffered Frame Data Processing (BFDP) procedure of the Forward Frame CSTS (table 5-3 of reference <informative reference to FF-CSTS>
). This is a configuration parameter of the BFDP procedure that is inherited from the Framework Buffered Data Processing procedure (see table 4-33
). The Forward Frame CSTS configures the BFDP procedure data-transfer-mode parameter through the service management parameter fFrameTransferMode. Both examples illustrate the reporting of ‘valid’ values of the parameter being reported.
A2.1 CSTS PROCEDURE PARAMETER FORM OF THE QUALIFIED PARAMETER FOR THE DATA-TRANSFER-MODE PARAMETER
Beginning with the ASN.1 types from F3.3 
that are used to define the qualified parameter:

QualifiedParameter 

::=
SEQUENCE

{
parameterName

Name

,
qualifiedValues
SequenceOfQualifiedValues

}

Name





::=

SEQUENCE

{
fRorProcedureName




FRorProcedureName

,
paramOrEventOrDirectiveId


PublishedIdentifier

}

FRorProcedureName

::= 
CHOICE

{
functionalResourceName

[0]

FunctionalResourceName

,
procedureName




[1]

ProcedureName
}

ProcedureName


::=

SEQUENCE

{
procedureType




ProcedureType

,
procedureRole




CHOICE


{
primeProcedure


[1]

NULL


,
secondaryProcedure

[2]

IntPos


,
associationControl

[3]

NULL


}

}

-- The ProcedureType is an Object Identifier, the allocation of which is

-- under control of CCSDS. It is declared in the ASN.1 module

-- CCSDS-CSTS-OBJECT-IDENTIFIERS (see F3.1).

ProcedureType


::=

OBJECT IDENTIFIER

PublishedIdentifier

::=

OBJECT IDENTIFIER

SequenceOfQualifiedValues
::=
SEQUENCE OF QualifiedValue

QualifiedValue


::=

CHOICE
{
valid




[0]

TypeAndValue -- Valid value

,
unavailable


[1]

NULL
-- Unknown or unavailable value

,
undefined


[2]

NULL
-- Undefined in the context

,
error




[3]

NULL
-- Processing resulted in an error

}

TypeAndValue


::=

Embedded

Embedded



::=

EMBEDDED PDV

DataTransferMode


::=

ENUMERATED
,
timely




(0)

,
complete




(1)

}

From F2.3
:

EMBEDDED PDV ::= [UNIVERSAL 11] SEQUENCE

{
identification 



CHOICE


{
syntax






OBJECT IDENTIFIER


}

,
data-value





OCTET 

}

The procedure that contains the parameter is the FF-CSTS BFDP procedure. From FF-CSTS annex B, we get the OID for the ProcedureType for the BFDP procedure: 

bufferedFrameDataProcessing   OBJECT IDENTIFIER ::= 













{forwardFrameServiceProcedures 2}

Expanding the OID for the bufferedFrameDataProcessing Procedure Type results in {css (1 3 112 4 4}   csts (1)   services (2)   forwardFrame (3)   forwardFrameServiceProcedures (3)    2} = {1.3.112.4.4.1.2.3.3.2}
The BFDP procedure inherits the data-transfer-mode parameter from the Framework BDP procedure. Because this is the CSTS procedure parameter form of the qualified parameter, the OID for the BDP procedure parameter pBDPdataTransferMode (table 4.33
, F3.16
) is used for both the parameterName and EMBEDDED PDV syntax OIDs (pBDPdataTransferMode is the name of the procedure parameter as well as the OID associated with the data type PBDPdataTransferModeType). From F3.16
:

pBDPdataTransferMode

OBJECT IDENTIFIER

::=

{pBDPparametersId 1}

PBDPdataTransferModeType






::=

DataTransferMode

Expanding the OID for pBDPdataTransferMode results in {css (1 3 112 4 4)  csts(1) framework(1)   fwProceduresFunctionalities(4)  procBufferDataProcessing(5)  pBDPparametersId(1)  1} = {1.3.112.4.4.1.1.4.5.1.1}
For this example, the procedure instance that is being reported upon is the prime procedure instance.
Expanding the parameterName element of the QualifiedParameter type and selecting the procedure-related choices:
parameterName

SEQUENCE

{
fRorProcedureName




CHOICE


{
functionalResourceName

[0]

FunctionalResourceName


,
procedureName




[1]

SEQUENCE



{
procedureType




OBJECT IDENTIFIER =  {1.3.112.4.4.1.2.3.3.2} 
–- OID for procedure type Buffered 













-- Frame Data Processing procedure


,
procedureRole




CHOICE




{
primeProcedure


[1]

NULL




,
secondaryProcedure

[2]

IntPos




,
associationControl

[3]

NULL




}



}


}

}

,
paramOrEventOrDirectiveId


OBJECT IDENTIFIER = {1.3.112.4.4.1.1.4.5.1.1} -- OID for pBDPdataTransferMode
}

Expanding the qualifiedValues element of the QualifiedParameter type and selecting the procedure-related choices:
qualifiedValues
SEQUENCE OF 


CHOICE – The parameter valuie is valid

{
valid




[0]

[UNIVERSAL 11] SEQUENCE



{
identification 



CHOICE




{
syntax






OBJECT IDENTIFIER = {1.3.112.4.4.1.1.4.5.1.1} -- OID for pBDPdataTransferMode



}



,
data-value





OCTET STRING = 0A0100 hex 












-- 0A0100 hex  is the BER encoding of 












-- ENUMERATED (value of 0), which is 












-- the tag for  the timely choice value












-- of the DataTransferMode data type


}


,
unavailable


[1]

NULL
-- Unknown or unavailable value


,
undefined



[2]

NULL
-- Undefined in the context


,
error




[3]

NULL
-- Processing resulted in an error


}

Combining the parameterName and qualifiedValues elements into the QualifiedParameter type:
QualifiedParameter 

::=
SEQUENCE

{
parameterName

SEQUENCE


{
fRorProcedureName




CHOICE



{
functionalResourceName

[0]

FunctionalResourceName



,
procedureName




[1]

SEQUENCE




{
procedureType




OBJECT IDENTIFIER =  {1.3.112.4.4.1.2.3.3.2} 
–- OID for procedure type Buffered 














-- Frame Data Processing procedure



,
procedureRole




CHOICE





{
primeProcedure


[1]

NULL





,
secondaryProcedure

[2]

IntPos





,
associationControl

[3]

NULL





}




}



}


}


,
paramOrEventOrDirectiveId


OBJECT IDENTIFIER = {1.3.112.4.4.1.1.4.5.1.1} -- OID for pBDPdataTransferMode
}

,
qualifiedValues
SEQUENCE OF 



CHOICE – The parameter valuie is valid



{
valid




[0]

[UNIVERSAL 11] SEQUENCE




{
identification 



CHOICE





{
syntax






OBJECT IDENTIFIER = {1.3.112.4.4.1.1.4.5.1.1} -- OID for pBDPdataTransferMode




}




,
data-value





OCTET STRING = 0A0100 hex 












-- 0A0100 hex  is the BER encoding of 












-- ENUMERATED (value of 0), which is 













-- the tag for  the timely choice value












-- of the DataTransferMode data type



}



,
unavailable


[1]

NULL
-- Unknown or unavailable value



,
undefined



[2]

NULL
-- Undefined in the context



,
error




[3]

NULL
-- Processing resulted in an error



}

}

A2.2 Functional Resource PARAMETER FORM OF THE QUALIFIED PARAMETER FOR THE DATA-TRANSFER-MODE PARAMETER
The functional resource form of the qualified parameter used the same ASN.1 data types and OIDs, except that instead of the ProcedureName and ProcedureType data types the FunctionalResourceName, FunctionalResourceInstanceNumber, and FunctionalResourceType data type are used. From F3.3: 

FunctionalResourceName


::=

SEQUENCE

{
functionalResourceType




FunctionalResourceType

,
functionalResourceInstanceNumber


FunctionalResourceInstanceNumber

}

FunctionalResourceInstanceNumber

::=

IntPos

FunctionalResourceType
::=

OBJECT IDENTIFIER
For the Forward Frame CSTS Provider functional resource, the data type of the fFrameTransferMode parameter is FFrameTransferModeType, defined as
FFrameTransferModeType


::=

ENUMERATED
,
timely




(0)

,
complete




(1)

}

For the functional resource form of the parameter name, the value of the paramOrEventOrDirectiveId element is the OID assigned to the fFrameTransferMode parameter of the Forward Frame CSTS Provider functional resource. As of this version of this Recommended Standard, the OIDs for the Functional Resource Type of the Forward Frame CSTS Provider functional resource (classifier ffCstsProvider), the fFrameTransferMode parameter, and the FFrameTransferModeType data type have yet to be registered in the SANA FR Registry. However, for the purposes of this example, the following OID assignments are assumed:

a) the OID for ffCstsProvider is {1.3.112.4.4.2.1.44}, 
b) the OID assigned to fFrameTransferMode is {1.3.112.4.4.2.1.44.1.2.1}, and 
c) For functional resource parameters, the data type of the parameter has its own OID. The FFrameTransferModeType data type has the “typeOID” (syntax OID) {1.3.112.4.4.2.1.44.1.2.1.1}.

For this example, the FRIN is arbitrarily assumed to be 3. 

Expanding the parameterName element of the QualifiedParameter type and excluding (by strikethrough) the choices that are not relevant to the functional resource form:

parameterName

SEQUENCE

{
fRorProcedureName
 CHOICE –- only the functionalResourceName choice










–- applies


{
functionalResourceName
[0]
SEQUENCE



{
functionalResourceType
PublishedIdentifier = {1.3.112.4.4.2.1.44} 












–- OID for FR Type FwdFrameCstsProvider



,
functionalResourceInstanceNumber

 IntPos = 3



}


,
 procedureName

 [1]
 ProcedureName


}

,
paramOrEventOrDirectiveId
OBJECT IDENTIFIER = {1.3.112.4.4.2.1.44.1.2.1} 











–- OID for fFrameTransferMode parameter
}

Note that unlike the CSTS procedure form of the qualified parameter - which uses the same procedure parameter OID for the paramOrEventOrDirectiveId subelement of the parameterName element and the syntax subelement of the qualifiedValue element – the functional resource form of the qualified value uses the separate ‘typeOID’ value for the .syntax subelement of the qualifiedValue element 

Expanding the qualifiedValues element of the QualifiedParameter type and excluding (by strikethrough) the choices that are not relevant to the ‘valid’ case:
qualifiedValues
SEQUENCE OF 


CHOICE – The parameter valuie is valid


{
valid




[0]

[UNIVERSAL 11] SEQUENCE



{
identification 



CHOICE




{
syntax






OBJECT IDENTIFIER = {1.3.112.4.4.2.1.44.1.2.1.1} -- OID for FFrameTransferModeType 














-- data type


,
data-value





OCTET STRING = 0A0100 hex 












-- 0A0100 hex  is the BER encoding of 












-- ENUMERATED (value of 0), which is 













-- the tag for  the timely choice value












-- of the FFrameTransferModeType data












-- type


}


,
unavailable


[1]

NULL
-- Unknown or unavailable value


,
undefined



[2]

NULL
-- Undefined in the context


,
error




[3]

NULL
-- Processing resulted in an error


}

Combining the parameterName and qualifiedValues elements into the QualifiedParameter type:
QualifiedParameter 

::=
SEQUENCE

{
parameterName

SEQUENCE


{
fRorProcedureName
 CHOICE –- only the functionalResourceName choice











–- applies



{
functionalResourceName
[0]
SEQUENCE




{
functionalResourceType
PublishedIdentifier = {1.3.112.4.4.2.1.44} 













–- OID for FR Type 
· FwdFrameCstsProvider




,
functionalResourceInstanceNumber

 IntPos = 3




}



,
 procedureName

 [1]
 ProcedureName



}


,
paramOrEventOrDirectiveId
OBJECT IDENTIFIER = {1.3.112.4.4.2.1.44.1.2.1} 












–- OID for fFrameTransferMode












–-parameter

}

,
qualifiedValues
SEQUENCE OF 



CHOICE – The parameter valuie is valid



{
valid




[0]

[UNIVERSAL 11] SEQUENCE




{
identification 



CHOICE





{
syntax






OBJECT IDENTIFIER = (1.3.112.4.4.1.1.4.5.1.1) -- OID for pBDPdataTransferMode




}




,
data-value





OCTET STRING = 0A0100 hex 












-- 0A0100 hex  is the BER encoding of 












-- ENUMERATED (value of 0), which is 













-- the tag for  the timely choice value












-- of the FFrameTransferModeType data












-- type



}



,
unavailable


[1]

NULL
-- Unknown or unavailable value



,
undefined



[2]

NULL
-- Undefined in the context



,
error




[3]

NULL
-- Processing resulted in an error



}

}
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