ANNEX A

(to Recommendation Q.2932.1)

Formal definition of data types using ITU-T Recommendation X.208 [6]

This annex provides the ASN.1 modules defined for the purpose of this Recommendation.

A.1	APDU types

Table A.1-1/Q.2932 shows the formal definition of the APDU data types used in the functional protocol.

Table A.1-1/Q.2932.1

APDU types

Facility-Information-Element-APDU {ccitt recommendation q 2932 

	facility-information-element-APDU(3)}

DEFINITIONS ::=

BEGIN

EXPORTS	InvokeIDType, APDU;

IMPORTS	OPERATION, ERROR

	FROM Remote-Operation-Notation

	{joint-iso-ccitt remote-operations(4) notation(0)};

APDU	::= CHOICE {

	invokeAPDU [1] IMPLICIT InvokeAPDU,

	returnResultAPDU [2] IMPLICIT ReturnResultAPDU,

	returnErrorAPDU [3] IMPLICIT ReturnErrorAPDU,

	rejectAPDU [4] IMPLICIT RejectAPDU}

InvokeAPDU	::= SEQUENCE {

	invokeID InvokeIDType,

	linked-ID [0] IMPLICIT InvokeIDType OPTIONAL,

	operation-value OPERATION,

	argument ANY DEFINED BY operation-value OPTIONAL}

	-- ANY is filled by the single ASN.1 data type following the keyword

	-- ARGUMENT in the type definition of a particular operation.

InvokeIDType	::= INTEGER (-32768..32767)



ReturnResultAPDU

	::= SEQUENCE {

	invokeID InvokeIDType,

	SEQUENCE {

	operation-value OPERATION,

	result ANY DEFINED BY operation-value

�

	-- ANY is filled by the single ASN.1 data type following the 	keyword

	-- RESULT in the type definition of a particular operation.

	}OPTIONAL}



ReturnErrorAPDU

	::= SEQUENCE {

	invokeID InvokeIDType,

	error-value ERROR,

	parameter ANY DEFINED BY error-value OPTIONAL}

	-- ANY is filled by the single ASN.1 data type following the keyword

	-- PARAMETER in the type definition of a particular error

RejectAPDU	::= SEQUENCE {

	invokeID CHOICE {

	InvokeIDType,

	NULL},

	problem CHOICE {

	[0] IMPLICIT GeneralProblem,

	[1] IMPLICIT InvokeProblem,

	[2] IMPLICIT ReturnResultProblem,

	[3] IMPLICIT ReturnErrorProblem}}

GeneralProblem	::= INTEGER { -- ROSE-provider detected

	unrecognizedAPDU (0),

	mistypedAPDU (1),

	badlyStructuredAPDU (2)}

InvokeProblem	::= INTEGER { -- ROSE-user detected

	-- supplementary service entity

	duplicateInvocation (0),

	unrecognizedOperation (1),

	mistypedArgument (2),

	resourceLimitation (3),

	initiatorReleasing (4),

	unrecognizedLinkedID (5),

	linkedResponseUnexpected (6),

	unexpectedChildOperation (7)}

ReturnResultProblem	::= INTEGER { -- ROSE-user detected

	unrecognizedInvocation (0),

	resultResponseUnexpected (1),

	mistypedResult (2)}

ReturnErrorProblem	::= INTEGER { -- ROSE-user detected

	unrecognizedInvocation (0),

	errorResponseUnexpected (1),

	unrecognizedError (2),

	unexpectedError (3),

	mistypedParameter (4)}

END -- of Facility-Information-Element-APDU

�A.2	Definition of ITU-T Recommendation Q.2931 information elements

Table A-1.2/Q.2932 contains the ASN.1 definition of a general applicable type used to include DSS 2 information elements in ASN.1 definitions.

The DSS 2information elements to be used shall be indicated as comment at the point where the type DSS2InformationElement is used.

TABLE A.1-2/Q.2932.1

Definition of embedded DSS 2 information elements



Embedded-DSS2-Types {ccitt recommendation q 2932 embedded-dSS2-types(7)}

DEFINITIONS EXPLICIT TAGS ::=

BEGIN

EXPORTS	DSS2InformationElement;

DSS2InformationElement  ::= [APPLICATION 0] IMPLICIT OCTET STRING

END -- of Embedded-dSS2-Types

�ANNEX B

(to Recommendation Q.2932.1)

Formal definition of data types using ITU-T Recommendation X.680 [8]

This annex provides the ASN.1 modules defined for the purpose of this Recommendation.

B.1	APDU types

Table B.1-1/Q.2932 shows the formal definition of the APDU data types used in the functional protocol.

table b.1-1/q.2932.1

APDU types

Revised-Facility-Information-Element-Components

				{ccitt recommendation Q.2932 revised-facility-information-element-components(13)}

DEFINITIONS

IMPLICIT TAGS ::=

BEGIN

-- exports everything

IMPORTS OPERATION, ERROR FROM {joint-iso-ccitt remote-operations(4) informationObjects(5) version1(0)};

ROS {InvokeId:InvokeIdSet, OPERATION:Invokable, OPERATION:Returnable} ::= CHOICE

		{

			invoke		[1]	Invoke{{InvokeIdSet}, {Invokable}},

			returnResult		[2]	ReturnResult {{Returnable}},

			returnError		[3]	ReturnError {{Errors{{Returnable}}}},

			reject			[4]	Reject

		}

(CONSTRAINED BY {-- must conform to the above definition --} 

! RejectProblem : general-unrecognizedPDU)

Invoke {InvokeId:InvokeIdSet, OPERATION:Operations} ::= SEQUENCE

		{

			invokeId	InvokeId		(InvokeIdSet)

								(CONSTRAINED BY {-- must be unambiguous --}

								!RejectProblem : invoke-duplicateInvocation).

			linkedid	CHOICE

							{

							present  [0]		IMPLICIT	present <	InvokeId,

							absent   [1]		IMPLICIT NULL

							}

							(CONSTRAINED BY {-- must identify an outstanding operation --}

							(CONSTRAINED BY {-- which has one or more linked operations --}

							! RejectProblem : invoke-linkedResponseUnexpected)

								OPTIONAL

			opcode	OPERATION.&operationCode

								({Operations}

								! RejectProblem : invoke-unrecognizedOperation),

			argument	OPERATION.&ArgumentType

								({Operations} {@opcode}

								! RejectProblem : invoke-mistypedArgument)

									OPTIONAL

		}

(CONSTRAINED BY {-- must confrm to the above definition --}

! RejectProblem : general-mistypedPDU}

(

		WITH COMPONENTS

		{…,

			linkedid ABSENT

		}

		WITH COMPONENTS

		{…,

			linkedid PRESENT,

			opcode

			(CONSTRINED BY {-- must be in the &Linked field of the associated operation --}

			! RejectProblem : invoke-unexpectedLinkedOperation)

		}

)



ReturnResult {OPERATION:Operations} ::=SEQUENCE

		{

			invokeId	InvokeId

					(CONSTRAINED BY {-- must be that for an outstanding operation --}

					! RejectProblem : returnResult-unrecognizedInvocation)

					(CONSTRAINED BY {-- which returns a result --}

					! RejectProblem : returnResult-resultResponseUnexpected),

			result SEQUENCE

		{

			opcode	OPERATION.&operationCode

					(({Operations})(CONSTRAINED BY {-- identified by invokeId --}

					! RejectProblem : returnResult-unrecognisedInvocation)),

			result		OPERATION.&ResultType

					({Operations} {@opcode}

					! RejectProblem : returnResult-mistypedResult)

		}

			OPTIONAL

		}

(CONSTRAINED BY {-- must confrm to the above definition --}

! RejectProblem : general-mistypedPDU)

ReturnError {ERROR:Errors} ::=	SEQUENCE

		{

			invokeId	InvokeId

					CONSTRAINED BY {-- must be that for an outstanding operation --}

					! RejectProblem : returnError-unrecognisedInvocation)

					(CONSTRAINED BY {-- which returns an error --}

					! RejectProblem : returnError-errorResponseUnexpected),

			errcode	ERROR.&errorCode

						({Errors}

						! RejectProblem : returnError-unrecognisedError)

						(CONSTRAINED BY

							{-- must be in the &Errors field of the associated opÕn --}

						! RejectProblem : returnError-unexpectedError),

			parameter	ERROR.&ParameterType

						({Errors}{@errcode}

						! RejectProblem : returnError-mistypedParameter) OPTIONAL

		}

(CONSTRAINED BY { -- must conform to the above definition --}

! RejectProblem : general-mistypedPDU)



Reject ::=	SEQUENCE

		{

			invokeId	InvokeId

			problem	CHOICE

					{	

					general		[0]	GeneralProblem,

					invoke		[1]	InvokeProblem,

					returnResult		[2]	ReturnResultProblem,

					returnError		[3]	ReturnErrorProblem

					}

		}

(CONSTRAINED BY {-- must conform to the above definition --}

! RejectProblem : general-mistypedPDU)



GeneralProblem ::=	INTEGER

		{

			unrecognisedComponent (0),

			mistypedComponent (1),

			badlyStructuredComponent (2)

		}



InvokeProblem ::=INTEGER

		{

			duplicateInvocation (0),

			unrecognisedOperation (1),

			mistypedArgument (2),

			resourceLimitation (3),

			releaseInProgress (4),

			unrecognisedLinkedId (5),

			linkedResponseUnexpected (6),

			unexpectedLinkedOperation (7),

		}



ReturnResultProblem ::=INTEGER

		{

			unrecognisedInvocation (0),

			resultResponseUnexpected (1),

			mistypedResult (2)

		}



ReturnErrorProblem ::= INTEGER

		{

			unrecognisedInvocation (0),

			errorResponseUnexpected (1),

			unrecognisedError (2),

			unexpectedError (3),

			mistypedParameter (4)

		}



RejectProblem ::=		INTEGER

		{

			general-unrecognisedPDU (0),

			general-mistypedPDU (1),

			general-badlyStructuredPDU (2),

			invoke-duplicateInvocation (10),

			invoke-unrecognisedOperation (11),

			invoke-mistypedArgument (12),

			invoke-resourceLimitation (13),

			invoke-releaseInProgress (14),

			invoke-unrecognisedLinkedId (15),

			invoke-linkedResponseUnexpected (16),

			invoke-unexpectedLinkedOperation (17),

			returnResult-unrecognisedInvocation (20),

			returnResult-resultResponseUnexpected (21),

			returnResult-mistypedResult (22),

			returnError-unrecognisedInvocation (30),

			returnError-errorResponseUnexpected (31),

			returnError-unrecognisedError (32)

			returnError-unexpectedError (33)

			returnError-mistypedParameter (34)

		}



InvokeId ::= CHOICE

		{

			present	INTEGER

			absent 	NULL

		}



noInvokeId InvokeId ::= absent:NULL



NoInvokeId InvokeId ::= {noInvokeId}



Errors (OPERATION:Operations} ERROR ::=	{Operations.&Errors}



END -- end of generic ROS PDU definitions

��table b.1-2/q.2932.1

Definition of embedded DSS 2 information elements

Embedded-DSS2Types {ccitt recommendation q.2932 embedded-dSS2types(7)}

DEFINITIONS EXPLICIT TAGS ::=

BEGIN

EXPORTS			DSS2InformationElement;

DSS2InformationElement	::=[APPLICATION 0] IMPLICIT OCTET STRING

END -- of Embedded-dSS2Types

��

�APPENDIX I

(to Recommendation Q.2932.1)

Information flows

I.1	Connection-oriented bearer independent transport mechanism

I.1.1	Bearer independent establishment and data transfer

An example of the information flow for the connection-oriented bearer-independent transport mechanism is shown in Figure I.1-1/Q.2932.



� EMBED Designer.Drawing.6  ���

figure i.1-1/q.2932.1

Connection-oriented bearer-independent transport mechanism

�APPENDIX II

(to Recommendation Q.2932.1)

Instruction indicators

The following abbreviations have been used in the tables:

used	=	Follow explicit instructions

not used	=	instruction field not significant

N	=	network

U	=	user



TABLE II.1-1/Q.2932.1

Typical use of instruction indicators for ITU-T Recommendation Q.2932�messages which are used for bearer-related transport



Message�Flag�Origin�Action indicator��FACILITY�NOTE �N&U�NOTE��NOTE – If the instruction indicator in any Facility information element is set to "clear call" then the instruction indicator of the FACILITY message should also be set to that value, else the flag is not used and the action indicator not significant.������TABLE II.1-2/Q.2932.1

Typical use of instruction indicators for ITU-T Recommendation Q.2932�messages which are used for connection-oriented bearer-independent transport



Message�Flag�Origin�Action indicator��CALL PROCEEDING�not used�N&U�not significant��CO-BI SETUP�not used�N&U�not significant��CONNECT�not used�N&U�not significant��FACILITY�NOTE�N&U�NOTE��NOTIFY�not used�N&U�not significant��RELEASE�not used�N&U�not significant��RELEASE COMPLETE�not used�N&U�not significant��STATUS�not used�N&U�not significant��STATUS ENQUIRY�not used�N&U�not significant��NOTE – If the instruction indicator in any Facility information element is set to "clear call" then the instruction indicator of the FACILITY message should also be set to that value, else the flag is not used and the action indicator not significant.�����

TABLE II.1-3/Q.2932.1

Typical use of instruction indicators for ITU-T Recommendation Q.2932�messages which are used for connectionless bearer-independent transport



Message�Flag�Origin�Action indicator��FACILITY�not used�N&U�not significant���TABLE II.1-4/Q.2932.1

Typical use of instruction indicators for ITU-T Recommendation Q.2932�information elements



Information element�Flag�Origin�Action indicator��Facility�NOTE�N&U�NOTE��NOTE – The value contained in this field is specified by other Recommendations specifying use of Recommendation Q.2932 procedures. The values where two Recommendations specify different values for the same field is implementation dependent, but in this case, consideration should be given to using multiple Facility information elements to contain multiple ADPUs.�����

�APPENDIX iii

(to Recommendation Q.2932.1)

Formal definitions of remote operations notation using ITU-T Recommendation X.208 [6]

TABLE iii-1/Q.2932.1

Formal definition of remote operations data types�(extract of ITU-T Recommendation X.219 [3] Figure 4/X.219)

Remote-Operation-Notation {joint-iso-ccitt remote-operations(4) notation(0)}

DEFINITIONS ::=

BEGIN

EXPORTS	OPERATION, ERROR;

-- macro definition for operations

OPERATION MACRO ::=

BEGIN

TYPE NOTATION	::= Argument Result Errors LinkedOperations

VALUE NOTATION	::= value (VALUE CHOICE {

	localValue INTEGER,

	globalValue OBJECT IDENTIFIER})

Argument	::= "ARGUMENT" NamedType | empty

Result	::= "RESULT" ResultType | empty

ResultType	::= NamedType | empty

Errors	::= "ERRORS" "{" ErrorNames "}" | empty

LinkedOperations	::= "LINKED" "{" LinkedOperationNames "}" | empty

ErrorNames	::= ErrorList | empty

ErrorList	::= Error | ErrorList "," Error

Error	::= value (ERROR)	-- shall reference an error value

	| type	-- shall reference an error type if no error 			value is

	-- specified

LinkedOperationNames	::= OperationList | empty

OperationList	::= Operation | OperationList "," Operation

Operation	::= value (OPERATION)	-- shall reference an operation value

	| type	-- shall reference an operation type if no 			operation

	-- value is specified

�NamedType	::= identifier type | type

END -- of OPERATION MACRO

-- macro definition for operations errors

ERROR MACRO ::=

BEGIN

TYPE NOTATION	::= Parameter

VALUE NOTATION	::= value (VALUE CHOICE {

	localValue INTEGER,

	globalValue OBJECT IDENTIFIER})

Parameter	::= "PARAMETER" NamedType | empty

NamedType	::= identifier type | type

END -- of ERROR MACRO

END -- end of Remote-Operation-Notation

�APPENDIX iv

(to Recommendation Q.2932.1)

Formal definitions of remote operations notation using ITU-T Recommendation X.680 [8]

table iii-1/q.2932.1

Formal definition of remote operations data types�(extract of ITU-T Recommendation X.880 [19] Annex A

Remote-Operations-Information-Objects

					{joint-iso-itu-t remote-operations(4) informationObjects(5) version 1(0)}



DEFINITIONS ::=

BEGIN

-- exports everything

IMPORTS emptyBind, emptyUnbind

					FROM {joint-iso-ccitt remote-operations(4) useful-definitions(7) version1(0)}



OPERATIONS ::= CLASS

			{

				&ArgumentType						OPTIONAL,

				&argumentTypeOptional	BOOLEAN		OPTIONAL,

				&returnResult			BOOLEAN		DEFAULT TRUE,

				&ResultType						OPTIONAL,

				&resultTypeOptional		BOOLEAN		OPTIONAL,

				&Errors				ERROR		OPTIONAL,

				&Linked				OPERATION		OPTIONAL,

				&synchronous			BOOLEAN		DEFAULT FALSE,

				&alwaysReturns			BOOLEAN		DEFAULT TRUE,

				&InvokePriority			Priority			OPTIONAL,

				&ResultPriority			Priority			OPTIONAL,

				&operationCode			Code UNIQUE		OPTIONAL

			}

WITH SYNTAX

			{

				[ARGUMENT			&ArgumentType [OPTIONAL	&argumentTypeOptional]]

				[RESULT				&ResultType	   [OPTIONAL	&resultTypeOptional]]

				[RETURN RESULT		&returnResult]

				[ERRORS				&Errors]

				[LINKED				&Linked]

				[SYNCHRONOUS		&synchronous]

				[ALWAYS RESPONDS	&alwaysReturns]

				[INVOKE PRIORITY		&InvokePriority]

				[RESULT PRIORITY		&ResultPriority]

				[CODE				&operationCode]

			}



ERROR ::=	CLASS

		{

			&ParameterType							OPTIONAL,

			&parameterTypeOptional		BOOLEAN		OPTIONAL,

			&ErrorPriority			Priority		OPTIONAL,

			&errorCode				Code UNIQUE		OPTIONAL

		}

WITH SYNTAX

		{

			[PARAMETER			&ParameterType [OPTIONAL	&parameterTypeOptional]]

			[PRIORITY				&ErrorPriority]

			[CODE				&errorCode]

		}

OPERATION-PACKAGE ::= CLASS

		{

			&Both				OPERATION		OPTIONAL,

			&Consumer				OPERATION		OPTIONAL,

			&Supplier				OPERATION		OPTIONAL,

			&id				OBJECT IDENTIFIER UNIQUE OPTIONAL

		}

WITH SYNTAX

		{

			[OPERATIONS			&Both]

			[CONSUMER INVOKES		&Supplier]

			[SUPPLIER INVOKES		&Consumer]

			[ID				&id]

		}

CONNECTION-PACKAGE ::= CLASS

		{

			&bind				OPERATION		DEFAULT emptyBind,

			&unbind				OPERATION		DEFAULT empyUnbind,

			&responderCanUnbind		BOOLEAN		DEFAULT FALSE,

			&unbindCanFail			BOOLEAN		DEFAULT FALSE,

			&id				OBJECT IDENTIFIER UNIQUE OPTIONAL

		}

WITH SYNTAX

		{

			[BIND				&bind]

			[UNBIND				&unbind]

			[RESPONDER UNBIND		&responderCanUnbind]

			[FAILURE TO UNBIND		&unbindCanFail]

			[ID				&id]

		}

CONTRACT ::= CLASS

		{

			&connection				CONNECTION-PACKAGE OPTIONAL,

			&OperationsOf			OPERATION-PACKAGE OPTIONAL,

			&InitiatorConsumerOf		OPERATION-PACKAGE OPTIONAL,

			&InitiatorSupplierOf		OPERATION-PACKAGE OPTIONAL,

			&id				OBJECT IDENTIFIER UNIQUE OPTIONAL

		}

WITH SYNTAX

		{

			[CONNECTION			&connection]

			[OPERATIONS OF			&OperationsOf]

			[INITIATOR CONSUMER OF			&InitiatorConsumerOf]

			[RESPONDER CONSUMER OF			&InitiatorSupplierOf]

			[ID							&id]

		}

ROS-OBJECT-CLASS ::= CLASS

		{

			&Is				ROS-OBJECT-CLASS OPTIONAL,

			&Initiates				CONTRACT OPTIONAL,

			&Responds				CONTRACT OPTIONAL,

			&InitiatesAndResponds		CONTRACT OPTIONAL,

			&id				OBJECT IDEN TIFIER UNIQUE

		}

WITH SYNTAX

		{

			[IS					&Is]

			[BOTH				&InitiatesAndResponds]

			[INITIATES				&Initiates]

			[RESPONDS				&Responds]

			ID					&id

		}

Code ::=	CHOICE

		{

			local				INTEGER,

			global				OBJECT IDENTIFIER

		}

Priority ::= INTEGER (0..MAX)



END -- end of Information Object specifications

��

appendix V

(to Recommendation Q.2932.1)

Assignment of object identifiers



[To be provided]



__________________

____________________
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