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For R4, it was decided, in the FM Rapporteur Group, that both AlarmIRP IS and NotificationIRP IS were to be re-formatted according the new modelling methodology. 

In order to achieve homogeneity between ISs produced by the FM and CM Rapporteur Groups, we propose to apply this modelling methodology to the BasicCmIRP Information Service.

This contribution proposes to replace the current section 6 of TS 32.106-5 by the following sections :

6 IRP Information object classes

6.1 Information entities IMPORT and LOCAL LABEL REFERENCES

Table 1: Imported References 

Full label reference
Local label reference

32.106-9, information object class, Top
Top

32.106-9, attribute, objectClass
objectClass

32.106-9, information object class, IRP
IRP

32.106-9, attribute, irpVersion
irpVersion

32.106-9, information object class, IRPAgent
IRPAgent

32.106-9, attribute,systemDN
SystemDN

6.2 Class diagram

6.2.1 Class diagram including relationship between classes and attributes
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6.2.2 Class diagram representing the inheritance hierarchy
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6.3 Information object classes definition

6.3.1 ManagedEntity

6.3.1.1 DEFINITION

This information object class encapsulates the subset of information that must be supported by any information object that can provide with information about its contained objects, attributes value, and notify its creation, deletion and attribute value changes.
6.3.1.2 ATTRIBUTE
None.
6.3.2 BasicCmIRP
6.3.2.1 DEFINITION

This information object represents a basic configuration management IRP. The information object class BasicCmIRP inherits from IRP.
6.3.2.2 ATTRIBUTE

None.
6.4 Information relationship definitions

6.4.1 containment

6.4.1.1 DEFINITION

This relation is used to represent the information of containment between instances of managedEntity.

The relation is mandatory.
6.4.1.2 ROLES

The roles involved in the relation containment are listed in this table.

Table 2: Roles of the relation containment

Name
Definition

contains
It represents the whole (possibly empty) set of  instances of managedEntity which are contained by any managedEntity.

isContainedIn
It represents the managedEntity that is superior in the containment tree.

6.4.1.3 CONSTRAINTS

Table XXX: Constraints of containment

Name
Definition

inv_ContainedObjectsAllDistinct
“ Given a ManagedEntity A playing the role isContainedIn in the relationship containment with managed entities, the managed entities playing the role contains are all distinct from each other and from A. ”

7 INTERFACE DEFINITION

7.1 Class diagram representing interfaces
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Figure 5: UML Interface Class Diagram
7.2 BasicCmIRPOperations#1 Interface

7.2.1
Operation getMoAttributes (M)
7.2.1.1 DEFINITION
This operation is invoked by IRPManager to request the retrieval of management information (Managed Object attribute names and values) from the MIB maintained by IRPAgent. One or several Managed Objects may be retrieved - based on the containment hierarchy. The operation corresponds to the M-GET service defined by CMIS (ITU-T X.710 [7]). 
A Solution Set may choose to split this operation in several operations (e.g. operations to get “handlers” or “iterators” to Managed Objects fulfilling the scope/filter criteria and other operations to retrieve attribute names/values from these “handlers”). 
7.2.1.2 INPUT PARAMETERS
Table 1: Input parameters of getMoAttributes
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Name
Qualifier
Matching Information
Comments

baseObjectInstance
M

The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.106-8 [13].

scope
M

This parameter defines how many levels of the containment hierarchy to search (i.e. apply the filter defined below). The search starts from the MO given by the baseObjectInstance parameter. The levels of search that may be performed are:

· the base object alone (default);

· the n-th level subordinates of the base object;

· the base object and all of its subordinates down to and including the n-th level;

· the base object and all of its subordinates.

filter
M

This parameter defines a filter test to be applied to the scoped Managed Object(s). If the filter is empty, all of the managed objects included by the scope are selected.

The actual syntax and capabilities of the filter is Solution Set specific. However, each Solution Set support a filter consisting of one or several assertions that may be grouped using the logical operators AND, OR and NOT. Each assertion is a logical expression of attribute existence, attribute value comparison (“equal to X, less than Y” etc.) and MO Class.

attributeListIn
M

This parameter identifies the attributes to be returned by this operation. In R99, only the semantics “Return all attributes” shall be supported. An empty list means “Return all attributes”. For future releases the possibility to specify a list of attributes is expected.

7.2.1.3 OUTPUT PARAMETERS
The following table lists the parameters, their qualifiers, matching attributes and description.

Table 6: Output parameters of getMoAttributes

Parameter Name
Support Qualifier
Filtering Qualifier
Information Type
Comment

managedObjectClass
M

Top.objectClass
For each returned MO: The class of the MO.

managedObjectInstance
M


For each returned MO: The name of the MO. This is a full Distinguished Name according to 3GPP TS 32.106-8 [13].

attributeListOut
M


For each returned MO: A list of name/value pairs for the MO attributes.

status
M

Type :

ENUM (Operation succeeded, Operation failed – invalid filter, Operation failed – invalid scope, Operation failed – invalid root, Operation failed – invalid attribute list, Operation failed)


7.2.1.4 PRE CONDITIONS

Name
Properties

validFilterConstraint
“the filter input parameter is absent or contains a valid filter”

ValidScope
“the scope input parameter contains a valid scope”

ValidRoot
“the managedObjectInstance input parameter contains the DN of an existing MO and the managedObjectClass input parameter contains the value attribute objectClass of this MO”

ValidAttributeList
“the attributeListIn input parameter is absent or contains a list of attribute names supported by the invoked IRP”

7.2.1.5 POST CONDITIONS

None.
7.2.1.6 EXCEPTIONS

7.2.1.6.1 exception_operation_failed – invalid filter
Conditions: precondition validFilterConstraint is false. 

Information returned: The output parameter status is set to OperationFailedInvalidFilter.
Exit behaviour: None.

7.2.1.6.2 exception_operation_failed – invalid scope

Conditions: precondition validScope is false. 

Information returned: The output parameter status is set to OperationFailedInvalidScope.

Exit behaviour: None.

7.2.1.6.3 exception_operation_failed – invalid root
Conditions: precondition validRoot is false. 

Information returned: The output parameter status is set to OperationFailedInvalidRoot.

Exit behaviour: None.

7.2.1.6.4 exception_operation_failed – invalid attribute list

Conditions: precondition validAttributeList is false. 

Information returned: The output parameter status is set to OperationFailedInvalidAttributeList.

Exit behaviour: None.

7.3 BasicCmIRPOperations#2 Interface
7.3.1
Operation getContainment (O)
7.3.1.1 DEFINITION
This (optional) operation is only intended for retrieval of the containment relations from the MIB.
7.3.1.2 INPUT PARAMETERS

The following table lists the parameters, their qualifiers, matching attributes and description.

Table 7: Input parameters of getContainment

Name
Qualifier
Matching Information
Comments

BaseObject
Instance
M

The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.106-8 [13].

Scope
O

This parameter gives a value N defining how many levels of the containment hierarchy from the baseObjectInstance to include in the result. 

The levels of inclusion that may be performed are:

· the base object alone (default);

· the n-th level subordinates of the base object;

· the base object and all of its subordinates down to and including the n-th level;
the base object and all of its subordinates.

7.3.1.3 OUTPUT PARAMETERS
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The following table lists the parameters, their qualifiers, matching attributes and description.

Table 8: Output parameters of getContainment

Parameter Name
Support Qualifier
Filtering Qualifier
Information Type
Comment

containment
M


A list of DN of all Managed Object Instances that satisfy the scope.

status
M

Type :

ENUM (Operation succeeded,  Operation failed – invalid scope, Operation failed – invalid root, Operation failed)


7.3.1.4 PRE CONDITIONS

Name
Properties

validScope
“the scope input parameter contains a valid scope”

validRoot
“the managedObjectInstance input parameter contains the DN of an existing MO”

7.3.1.5 POST CONDITIONS

None.
7.3.1.6 EXCEPTIONS

7.3.1.6.1 exception_operation_failed – invalid scope

Conditions: precondition validScope is false. 

Information returned: The output parameter status is set to OperationFailedInvalidScope.

Exit behaviour: None.

7.3.1.6.2 exception_operation_failed – invalid root

Conditions: precondition validRoot is false. 

Information returned: The output parameter status is set to OperationFailedInvalidRoot.

Exit behaviour: None.

7.4 BasicCmIRPOperations#3 Interface
7.4.1
Operation getBasicCmIRPVersion (M)
7.4.1.1 DEFINITION
IRPManager wishes to find out the Basic CM IRP SS version(s) supported by IRPAgent.  IRPAgent shall respond with a list of supported Basic CM IRP SS versions.  Since the present document defines the first IRP version, implementation of IRPAgent in compliance to this version shall return with one version number in the list. 
7.4.1.2 INPUT PARAMETERS

None.
7.4.1.3 OUTPUT PARAMETERS
Table 3: Output parameters of getBasicCmIRPVersion













Name
Support

Qualifier
Filtering

Qualifier
Matching Information
Comments

VersionNumberList
M

Type :

List of (IRP.irpVersion)
It indicates one or more SS version numbers supported by the IRPAgent.  
This shall in Release 99 contain only one version number.

Status
M

Type :

ENUM (Operation succeeded, Operation failed)


7.4.1.4 PRE CONDITIONS

None.
7.4.1.5 POST CONDITIONS

None.

7.4.1.6 EXCEPTIONS

None.
7.5 BasicCmIRPNotification#1 Interface
































7.5.1 Notification notifyObjectCreation (O)

7.5.1.1 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 3GPP TS 32.106-2 [3]). This notification is based on the objectCreation notification type specified in ITU-T X.721 [8] and ITU-T X.730 [9] (difference compared to these specifications are indicated in the description below).
7.5.1.2 INPUT PARAMETERS
Table 5: Input parameters for notifyObjectCreation
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Name
Support

Qualifier
Matching Information
Comments

Additionally to the parameters listed below, the type of notification (notifyObjectCreation) shall be part of the information conveyed by this notification.

ManagedObjectClass
M
Type :

Top:objectClass
Specifies the class of the Managed Object (MO) in which the network event occured.

ManagedObjectInstance
M

Specifies the instance of the MO in which the network event occured.

EventTime
M

The time when the network event occured.

IRPAgentId
C
Type :

IRPAgent.systemDN
It carries the Distinguished Name (DN) of IRPAgent that detects the network event and generates the notification. See 3GPP TS 32.106-8 [3] for name convention regarding DN.

NotificationId
C

This is an identifier for the notification, which may be used to correlate notifications.

CorrelatedNotifications
O

A set of notifications that are correlated to the subject notification. Defined in ITU-T X.733 [10].

AdditionalText
O

It can contain further information on the creation of the MO.

SourceIndicator
O
Type :

ENUM (ResourceOperation, ManagementOperation, 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

The attributes (name/value pairs) of the created MO.

7.5.1.3 TRIGGERING EVENT
7.5.1.3.1 PRE_CONDITION
There is no MO which DN is managedObjectInstance.

7.5.1.3.2 POST_CONDITION
There is an MO which DN is managedObjectInstance.

7.6 BasicCmIRPNotification#2 Interface

7.6.1 Operation notifyObjectDeletion (O)
7.6.1.1 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 3GPP TS 32.106-2 [3]). This notification is based on the objectDeletion notification type specified in ITU-T X.721 [8] and ITU-T 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.
7.6.1.2 INPUT PARAMETERS
Table 6: Input parameters for notifyObjectDeletion
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Name
Qualifier
Matching Information
Comments

Additionally to the parameters listed below, the type of notification (notifyObjectDeletion) shall be part of the information conveyed by this notification.

ManagedObjectClass
M
Type :

Top:objectClass
Specifies the class of the Managed Object (MO) in which the network event occured.

ManagedObjectInstance
M

Specifies the instance of the MO in which the network event occured.

EventTime
M

The time when the network event occured.

IRPAgentId
C
Type :

IRP.systemDN
It carries the Distinguished Name (DN) of IRPAgent that detects the network event and generates the notification. See 3GPP TS 32.106-8 [3] for name convention regarding DN.

NotificationId
C

This is an identifier for the notification, which may be used to correlate notifications.

CorrelatedNotifications
O

A set of notifications that are correlated to the subject notification. Defined in ITU-T X.733 [10].

AdditionalText
O

It can contain further information on the creation of the MO.

SourceIndicator
O
Type :

ENUM (ResourceOperation, ManagementOperation, 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

The attributes (name/value pairs) of the deleted MO.

7.6.1.3 TRIGGERING EVENT
7.6.1.3.1 PRE_CONDITION
There is an MO which DN is managedObjectInstance.

7.6.1.3.2 POST_CONDITION
There is no MO which DN is managedObjectInstance.

7.7 BasicCmIRPNotification#3 Interface

7.7.1 Notification notifyAttributeValueChange (O)

7.7.1.1 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 3GPP TS 32.106-2 [3]). This notification is based on the attributeValueChange notification type specified in ITU-T X.721 [8] and ITU-T X.730 [9] (difference compared to these specifications are indicated in table 7).
7.7.1.2 INPUT PARAMETERS
Table 7: Input parameters for notifyAttributeValueChange
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Name
Qualifier
Matching Information
Comments

Additionally to the parameters listed below, the type of notification (notifyAttributeValueChange) shall be part of the information conveyed by this notification.

ManagedObjectClass
M
Type :

Top:objectClass
Specifies the class of the Managed Object (MO) in which the network event occured.

ManagedObjectInstance
M

Specifies the instance of the MO in which the network event occured.

EventTime
M

The time when the network event occured.

IRPAgentId
C
Type :

IRP.systemDN
It carries the Distinguished Name (DN) of IRPAgent that detects the network event and generates the notification. See 3GPP TS 32.106-8 [3] for name convention regarding DN.

NotificationId
C

This is an identifier for the notification, which may be used to correlate notifications.

CorrelatedNotifications
O

A set of notifications that are correlated to the subject notification. Defined in ITU-T X.733 [10].

AdditionalText
O

It can contain further information on the creation of the MO.

SourceIndicator
O
Type :

ENUM (ResourceOperation, ManagementOperation, 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.

AttributeValueChange
Definition
M

The changed attributes (name/value pairs) of the MO (with both new and, optionally, old values).

7.7.1.3 TRIGGERING EVENT
7.7.1.3.1 PRE_CONDITION
None.
7.7.1.3.2 POST_CONDITION
The attributes which name is specified in the input parameter AttributeValueChangeDefinition have changed their value on the MO specified by the input parameter managedObjectInstance.
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