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7 Interface Definition
Change in Clause 7.1

7.1
Class diagram
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Figure 7.1:
End of Change in Clause 7.1
7.2
Generic rules

Rule 1: Each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.

Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_xxx where "xxx" is the name of the optional input parameter and the pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_xxx which is raised when (a) the pre-condition supported_optional_input_parameter_xxx is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.

Rule 3: Each operation shall support a generic exception operation_failed_internal_problem that is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.
7.3
Interface KernelCmIRPOperations

7.3.1
Operation getNRMIRPVersion (M)

7.3.1.1
Definition

When the IRPManager invokes getNRMIRPVersion to find out the Network Resource IRP SS document versions (IRPVersions) supported by the IRPAgent, the IRPAgent shall respond, via the versionNumberList output parameter, with a list of supported Network Resource IRPversions.  An example of this return value can contain two IRPVersions, where one indicates the 3GPP Generic Network Resource IRPVersion (e.g. "TS 32.623 V4.2" in case of CORBA implementation) while the other indicates the 3GPP UTRAN Network Resource IRPVersion (e.g. "TS 32.643 V4.1" in case of CORBA implementation).

It is expected that vendors may provide vendor-specific extended capabilities and features (VSE) that are based on a 3GPP published specification. It is further expected that the vendor will publish these VSE in a document with an unambiguous identification.  

If an IRPAgent does not support VSE, the vSEVersionNumberList parameter shall contain no information. 

If an IRPAgent supports VSE, the vSEVersionNumberList parameter shall contain identification of one or more documents published by the vendor. The versionNumberList shall contain the IRPVersions indicating the 3GPP Network Resource IRP specifications on which the VSE is based. The versionNumberList may only identify IRPVersions that are consistent with the requirements of clause 4.2 of the present document and similar requirements statements in all CM and Network Resource IRPs. The convention to identify the vendor-specific document is not a subject of the present document. It is recommended that the identification should include (a) the 3GPP IRPVersion on which the VSE is based (b) the name of the vendor and (c) the identification of the VSE document and/or its version. The inclusion of the part-(b) is to avoid possible name conflict in a multi-vendor environment. An example would be "TS 32.642 V4.0 Ericsson v.1". This sample indicates the identification of a document published by Ericsson that specifies a list of VSE that is based on the  TS 32.642 V4.0.x". Note in this example, the IRPVersion "TS 32.642 V4.0" shall also be present in the versionNumberList.

The lists returned by versionNumberList and vSEVersionNumberList shall not contain duplicates. 

7.3.1.2
Input parameters

None.

7.3.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	versionNumberList
	M
	ManagedGenericIRP.iRPVersion
	It carries one or more SS version numbers supported by this IRP agent.

	vSEVersionNumberList
	M
	ManagedGenericIRP.iRPVersion
	It carries one or more identifications of vendor published documents containing VSE NRMs specifications.

	status
	M
	ENUM (Operation succeeded, Operation failed)
	If operation_failed_internal_problem status = OperationFailed.


7.3.1.4
Pre-condition

None specific.

7.3.1.5
Post-condition

None specific.

7.3.1.6
Exceptions

None specific.

7.4
Interface KernelCmIRPNotifications_1

7.4.1
notifyObjectCreation (O)
7.4.1.1
Definition

IRPAgent notifies the subscribed IRPManager that a new Managed Object has been created and that the new object satisfies the filter constraint expressed in IRPManager’s subscribe operation (see TS 32.302 [3]). This notification is based on the objectCreation notification type specified in ITU-T Recommendation X.721 [8] and ITU-T Recommendation X.730 [9] (difference compared to these specifications are indicated in the description below).

7.4.1.2
Input Parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,Y
	ManagedEntity.objectClass 
	Notification header - see [3].

	objectInstance
	M,Y
	ManagedEntity.objectInstance.
	Notification header - see [3].

	notificationId
	M,N
	This carries the semantics of notification identifier.
	Notification header - see [3]. 

	eventTime
	M,Y
	ManagedEntity.creationTime
	Notification header - see [3].

	systemDN
	C,Y
	IRPAgent.systemDN where the IRPAgent is related to the KernelCmIRP.
	Notification header - see [3].

	notificationType
	M,Y
	Mapped to notificationType in [3] – see annex A
	Notification header - see [3]. 

	correlatedNotifications
	O,N
	See comment.
	A set of notifications that are correlated to the subject notification. Defined in
ITU-T Recommendation X.733 [10].

	additionalText
	O,N
	Text.
	It can contain further information on the creation of the MO.

	sourceIndicator
	O,N
	ENUM(

Resource_operation,

Management_operation,

Unknown) 
	This parameter, when present, indicates the source of the operation that led to the generation of this notification. It can have one of the following values:

resource operation: The notification was generated in response to an internal operation of the resource;

management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;

unknown: It is not possible to determine the source of the operation.

	attributeList
	O,N
	LIST OF SEQUENCE <AttributeName, AttributeValue>
	The attributes (name/value pairs) of the created MO.

	NOTE:
Y in the Qualifier column denotes a Filterable Parameter. N in the Qualifier column denotes a non-Filterable Parameter.


7.4.1.3
Triggering Event

7.4.1.3.1
From-state

stateBeforeObjectCreation.

	Assertion Name
	Definition

	stateBeforeObjectCreation
	The number of instances of the IOC ManagedEntity is equal to N.


7.4.1.3.2
To-state

stateAfterObjectCreation.

	Assertion Name
	Definition

	stateAfterObjectCreation
	The number of instances of the IOC ManagedEntity is equal to N + 1.


7.5
Interface KernelCmIRPNotifications_2

7.5.1
notifyObjectDeletion (O)

7.5.1.1
Definition

IRPAgent notifies the subscribed IRPManager of a deleted Managed Object. The IRPAgent invokes this notification because the subject notification satisfies the filter constraint expressed in the IRPManager subscribe operation (see  TS 32.302 [3]). This notification is based on the objectDeletion notification type specified in ITU-T Recommendation X.721 [8] and ITU-T Recommendation X.730 [9] (difference compared to these specifications are indicated in the description below).

Note that when a Managed Object is deleted, all subordinate Managed Objects (i.e. the complete sub-tree of the MIB) are also deleted. Furthermore, all associations where the Managed Object participates are deleted.

7.5.1.2
Input Parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,Y
	ManagedEntity.objectClass 
	Notification header - see [3].

	objectInstance
	M,Y
	ManagedEntity.distinguishedName.
	Notification header - see [3].

	notificationId
	M,N
	This carries the semantics of notification identifier.
	Notification header - see [3]. 

	eventTime
	M,Y
	ManagedEntity.deletionTime
	Notification header - see [3].

	systemDN
	C,Y
	IRPAgent.systemDN where the IRPAgent is related to the KernelCmIRP.
	Notification header - see [3].

	notificationType
	M,Y
	Mapped to notificationType in [3] – see annex A
	Notification header - see [3].

	correlatedNotifications
	O,N
	See comment
	A set of notifications that are correlated to the subject notification. Defined in ITU‑T Recommendation X.733 [10].

	additionalText
	O,N
	Text
	It can contain further information on the deleted MO.

	sourceIndicator
	O,N
	ENUM(

Resource_operation,

Management_operation,

Unknown) 
	This parameter, when present, indicates the source of the operation that led to the generation of this notification type. It can have one of the following values:

· resource operation: The notification was generated in response to an internal operation of the resource;

· management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;

· unknown: It is not possible to determine the source of the operation.

	attributeList
	O,N
	LIST OF SEQUENCE <AttributeName, AttributeValue>
	The attributes (name/value pairs) of the deleted MO.

	NOTE:
Y in the Qualifier column denotes a Filterable Parameter. N in the Qualifier column denotes a non-Filterable Parameter.


7.5.1.3
Triggering Event

7.5.1.3.1
From-state

stateBeforeObjectDeletion.

	Assertion Name
	Definition

	StateBeforeObjectDeletion
	The number of instances of the IOC ManagedEntity is equal to N.


7.5.1.3.2
To-state

stateAfterObjectDeletion.

	Assertion Name
	Definition

	stateAfterObjectDeletion
	The number of instances of the IOC ManagedEntity is equal to N - 1.


7.6
Interface KernelCmIRPNotifications_3

7.6.1
notifyAttributeValueChange (O)

7.6.6.1
Definition

IRPAgent notifies the subscribed IRPManager of a change of one or several attributes of a Managed Object in the NRM. The IRPAgent invokes this notification because the subject notification satisfies the filter constraint expressed in the IRPManager subscribe operation (see TS 32.302 [3]). This notification is based on the attributeValueChange notification type specified in ITU-T Recommendation X.721 [8] and ITU-T Recommendation X.730 [9] (difference compared to these specifications are indicated in table 7).

7.6.6.2
Input Parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,Y
	ManagedEntity.objectClass 
	Notification header - see [3].

	objectInstance
	M,Y
	ManagedEntity.distinguishedName.
	Notification header - see [3].

	notificationId
	M,N
	This carries the semantics of notification identifier.
	Notification header - see [3]. 

	eventTime
	M,Y
	ManagedEntity. AttributeValueChangedTime
	Notification header - see [3].

	systemDN
	C,Y
	IRPAgent.systemDN where the IRPAgent is related to the KernelCmIRP.
	Notification header - see [3].

	notificationType
	M,Y
	Mapped to notificationType in [3] – see annex A
	Notification header - see [3].

	correlatedNotifications
	O,N
	See comment
	A set of notifications that are correlated to the subject notification. Defined in ITU-T Recommendation X.733 [10].

	additionalText
	O,N
	Text.
	It can contain further information on the attribute change of the MO.

	sourceIndicator
	O,N
	ENUM(

Resource_operation,

Management_operation,

Unknown) 
	This parameter, when present, indicates the source of the operation that led to the generation of this notification type. It can have one of the following values:

resource operation: The notification was generated in response to an internal operation of the resource;

management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;
unknown: It is not possible to determine the source of the operation.

	attributeValueChange
	M,N
	LIST OF SEQUENCE <AttributeName, NewAttributeValue,

CHOICE [NULL, OldAttributeValue]>
	The changed attributes (name/value pairs) of the MO (with both new and, optionally, old values).

	NOTE:
F in the Qualifier column denotes a Filterable Parameter. N in the Qualifier column denotes a non-Filterable Parameter.


7.6.6.3
Triggering Event

7.6.6.3.1
From-state

stateBeforeAttributeValueChange.

	Assertion Name
	Definition

	stateBeforeAttributeValueChange
	


7.6.6.3.2
To-state

stateAfterAttributeValueChange.

	Assertion Name
	Definition

	stateAfterAttributeValueChange
	


7.7
Interface KernelCmIRPNotifications_4

7.7.1
notifyCMSynchronizationRecommended (O)
7.7.1.1
Definition

IRPAgent notifies the subscribed IRPManager that part of or whole configuration information of the IRPAgent should be synchronized. 
The configuration information may lose consistency between IPRAgent and IRPManager for several reasons, such as communication failure, NE or EM restarting/initialisation, new network elements being added into networks, etc. In such cases, the configuration information should be synchronized between IRPManager and IRPAgent. Normally, when there are changes in IRPAgent, these changes are sent to IRPManager through notifications like "notifyObjectCreation", "notifyObjectDeletion" or "notifyObjectAttributeValueChange". If there are large changes generated in the network, it may be inefficient to send lots of notifications to IRPManager through Itf-N. The notification "notifyCMSynchronizationRecommended" is used in this case to efficiently inform the IRPManager of large changes in CM.

In all cases, the baseMOClass, baseMOInstance and scope parameters specify the set of managed network resources whose information should be synchronized.

The recommendation is to send only this notifyCMSynchronizationRecommended notification in such event as described above, but there is no guarantee that the IRPAgent succeeds in suppressing all the other CM notifications related to MOs defined by the baseMOClass, baseMOInstance and scope parameters.
If the IRPAgent suppresses any of "notifyObjectCreation", "notifyObjectDeletion" or "notifyObjectAttributeValueChange", the IRPManager must subscribe the "notifyCMSynchronizationRecommended" in order to be aware of the changes. 

Whenever notifications are suppressed, "notifyCMSynchronizationRecommended" must follow as early as possible. 

7.7.1.2
Input Parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,Y
	KernelCMIRP.objectClass 
	Notification header - see [3].

	objectInstance
	M,Y
	KernelCMIRP.objectInstance
	Notification header - see [3]. This and object class shall contain the same information as systemDN.

	notificationId
	M,N
	This carries the semantics of notification identifier.
	Notification header - see [3]. 

	eventTime
	M,Y
	ManagedEntity.creationTime
	Notification header - see [3].

	systemDN
	C,Y
	IRPAgent.systemDN where the IRPAgent is related to the KernelCmIRP.
	Notification header - see [3].

	notificationType
	M,Y
	Mapped to notificationType in [3] – see annex A
	Notification header - see [3]. 

	baseMOClass
	M,N
	ManagedEntity.objectClass.
	It specifies the class of the root managed entity of a whole subtree, of which the configuration information should be synchronized by NM.

	baseMOInstance
	M,N
	ManagedEntity.objectInstance.
	It specifies the root managed entity of a whole subtree, of which the configuration information should be synchronized by NM.

	scope
	M,N
	enum ScopeType 

    {

       BASE_ONLY,

       BASE_NTH_LEVEL,

       BASE_SUBTREE,

       BASE_ALL

    };

struct ScopePara
    {

       ScopeType type;

       unsigned long level;

    };


	The scope specifies the number of levels in the tree below the baseMOinstance which are affected by this notification.

	additionalText
	O,N
	Text.
	It can contain further information on this notification. 

	NOTE:
F in the Qualifier column denotes a Filterable Parameter. N in the Qualifier column denotes a non-Filterable Parameter.


7.7.1.3
Triggering Event

7.7.1.3.1
From-state

iRPAgentInitialisation OR largeChangesDetected

	Assertion Name
	Definition

	iRPAgentInitialisation
	The IPRAgent begins its internal initialisation and subsequently requires synchronization with the network resources.

	largeChangesDetected
	The IRPAgent has detected that large changes has taken place in the network, which requires synchronization with the network resources. 


7.7.1.3.2
To-state

iRPAgentSuccessEmitNotification 
	Assertion Name
	Definition

	iRPAgentSuccessEmitNotification
	IRPAgent finished emitting notifyCMSynchronizationRecommended notification. 


Change in Clause 7.8
7.8
Interface KernelCmIRPNotifications_5

7.8.1
notifyObjectReboot (M)
7.8.1.1
Definition

The subscribed IRPManager instances are notified regarding a Managed Object instance related equipment is going to shut down or has restarted. 
IRPAgent should try its best to emit this notification before the Managed Object instance related equipment to shut down. Otherwise IRPAgent shall emit this notification after the equipment has restarted.

7.8.1.2
Input Parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,Y
	ManagedEntity.objectClass where the ManagedEntity is the Managed Object instance related equipment which is going to shut down or has restarted.
	Notification header - see [3].

	objectInstance
	M,Y
	ManagedEntity.objectInstance where the ManagedEntity is the Managed Object instance related equipment which is going to shut down or has restarted.
	Notification header - see [3].

	notificationId
	M,N
	This carries the semantics of notification identifier.
	Notification header - see [3].

	eventTime
	M,Y
	--
	Notification header - see [3].

	systemDN
	C,Y
	IRPAgent.systemDN where the IRPAgent is related to the KernelCmIRP.
	Notification header - see [3].

	notificationType
	M,Y
	
	It carries “notifyObjectReboot”.  See Notification header - see [3].

	status
	M,N
	{SHUTDOWN, REBOOT}
	It indicates whether the Managed Object instance related equipment is going to shut down or has restarted.

	additionalInformation
	O,N
	--
	

	NOTE:
F in the Qualifier column denotes a Filterable Parameter. N in the Qualifier column denotes a non-Filterable Parameter.


7.8.1.3
Triggering Event

7.8.1.3.1
From-state

equipmentShutdownOrRestart.
	Assertion Name
	Definition

	equipmentShutdownOrRestart
	A managed Object instance related equipment is going to shut down or has just restarted.


7.8.1.3.2
To-state

None specific.
End of Change in Clause 7.8
Change in Annex A
Annex A (normative):
Notification/Event Types 

Notification IRP: Information Service [3] defines an attribute called notificationType that shall be present in all notifications. The present document defines an attribute called eventType that shall be present in all CM notifications defined herein. The mapping of this eventType to the notificationType is that they are semantically equal for the CM notifications. Thus, the event types described below (also the same as in Release 99) shall be mapped to the notificationType of the notification header.
This annex lists and explains Event Types used by Kernel CM IRP and then lists the Event Types valid for each notification in this IRP.

Encoding of eventType is Solution Set dependent. For example, the value of eventType may be encoded as an Object Identifier in the CMIP SS and as a numeric string in the CORBA SS.

The tables below may be extended in the future. 

Table A.1: Event Types
	Event Types
	Explanation

	Object creation 
	A notification of this type indicates that a new managed object instance has been created (as defined in ITU-T Recommendation X.721 [8] and ITU-T X.730 [9]).

	Object deletion 
	A notification of this type indicates that a managed object instance has been deleted (as defined in ITU-T Recommendation X.721 [8] and ITU-T Recommendation X.730 [9]).

	Attribute value change
	A notification of this type indicates that the value(s) of one or more attributes have changed (as defined in ITU-T Recommendation X.721 [8] and ITU-T Recommendation X.730 [9]).

	CM synchronization recommended
	A notification of this type informs NM that part of or the whole configuration information of the managed system should be synchronized.

	Object reboot
	A notification of this type indicates that a managed object instance related equipment is going to shut down or has restarted.


Table A.2: Event types applicable to each Notification

	Notification
	Event Type

	notifyObjectCreation
	Object creation 

	notifyObjectDeletion
	Object deletion 

	notifyAttributeValueChange
	Attribute value change 

	notifyCMSynchronizationRecommended
	CM synchronization recommended

	notifyObjectReboot
	Object reboot 


End of Change in Annex A

End  of the document
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