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Introduction

This contribution proposes text revisions to the Basic CM Information Service specification [3] to add Active CM functionality.  It is based on the revised requirements for Active CM proposed in the companion contribution [1].

Assumptions 

The CMIS recommendation [2] was used a reference and a guide in generating this Information Service (IS) for Active CM. It is apparent that this same recommendation was used similarly in producing the IS for Passive CM. A number of assumptions were made in producing this IS, particularly in regard to items that were included in the CMIS recommendation, that are not included this IS. Some of them are identified here so that the CM RG can verifiy the validity of these assumptions. Specifically,

1. invokeIdentifier is only required for an operation that maybe cancelled by the cancelOperation operation. Consistent with the CMIS approach, cancelOperation does not apply to Active CM operations.

2. A synchronization parameter was not included for Passive CM and is not proposed for Active CM. It is assumed that best-effort (the default value for this parameter in CMIS) is the required behaviour for all operations wheren this parameter would apply. Text has been added to make this assumption explicit. It is further assumed that for 3GPP systems requiring some form of atomic synchronization, Bulk CM will be used.

3. A superior object instance parameter is not required for createMo. The superior object instance will be determined from the managedObjectInstance parameter.

4. 3GPP NRM’s do not support Attribute groups (Attribute groups may be referenced in CMIS M-SET).

Issues

A number of issues became apparent in the process of developing this IS. Specifically,

1. Why is the 1991 version of the CMIS (reference 7 in the current IS) referenced rather than the more recent 1997 version? Should this reference be updated in this and all IS documents?

2. Why is the baseObjectClass not included as a parameter for Passive CM operations having baseObjectInstance as a parameter? Would it not be required for CMIP solution sets?

3. Should a timestamp be returned in the response for all operations except cancelOperation? 

4. Should an optional accessControl parameter be proposed for all operations? (CMIS includes one but then states that it is out of scope of the CMIS recommendation.) 

5. What additional changes are required to this IS to make it conform to the new methodology?

6. A conformance section is now required by 32.102. A conformance section would provide a means to make Create, Delete and Set mandatory for a claim to conform to Active CM.

Proposed Text

The following text is the proposed revisions to clause 6:

6
IRP Information Service

This subclause specifies the operations and notifications that are visible over this IRP. These operations are generic in the sense that they do not specify the MOs that are retrieved/manipulated over the interface.

6.1
Interfaces

Figure 5 illustrates the operations and notifications defined as interfaces implemented and used by IRPAgent and IRPManager, described using UML notation (Interface in IRP Information Model is identical to concepts conveyed by stereotype <<interface>> of UML).  Parameters and return status are not indicated. 

Two interfaces are defined. One is called BasicCmIRPOperations.  This interface defines operations implemented by IRPAgent and used (or called) by IRPManager. The other is called BasicCmIRPNotifications. This interface defines notifications implemented by IRPManager and used by IRPAgent.
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Figure 5: UML Interface Class Diagram

6.2
Operations

6.2.1
Operation getMoAttributes (M)

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”). 

Table 1: Parameters of getMoAttributes
	Name
	Qualifier
	Description

	invokeIdentifier
	Output, O
	This parameter identifies the current invocation in both IRPManager and IRPAgent. This parameter can be used together with the ‘cancelOperation’ operation to cancel an on-going ‘getMOAttributes’ operation.

	baseObjectInstance
	Input, M
	The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

	scope
	Input, 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
	Input, 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 should 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
	Input, M
	This parameter identifies the attributes to be returned by this operation. In the current version, 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.

	managedObjectClass
	Output, M
	For each returned MO: The class of the MO.

	managedObjectInstance
	Output, M
	For each returned MO: The name of the MO. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

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

	status
	Output, M
	(a) Operation succeeded, or

(b) Operation failed because of specified or unspecified reason.


In lieu of a synchronization parameter, best effort synchronization will apply; that is, all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.

6.2.2
Operation getContainment (O)

This (optional) operation is only intended for retrieval of the containment relations from the MIB.

The output parameter ‘containment’ of the operation shall contain a list of all Managed Object instances in the MIB maintained by IRPAgent (or a subset starting from a given base object) including containment information (naming tree).

The structure and format of the output parameter ‘containment’ are Solution Set dependent. 

Table 2: Parameters of getContainment
	Name
	Qualifier
	Description

	invokeIdentifier
	Output, O
	This parameter identifies the current invocation in both IRPManager and IRPAgent. This parameter can be used together with the ‘cancelOperation’ operation to cancel an on-going ‘getContainment’ operation.

	baseObject
Instance
	Input, M
	The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

	scope
	Input, 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.

	containment
	Output, M
	A list of DN of all Managed Object instances that satisfy the scope.

	status
	Output, M
	(a) Operation succeeded, or

(b) Operation failed because of specified or unspecified reason.


6.2.3
Operation getBasicCmIRPVersion (M)

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. 

Table 3: Parameters of getBasicCmIRPVersion
	Name
	Qualifier
	Description

	versionNumberList
	Output, M
	It indicates one or more SS version numbers supported by the IRPAgent.  
 The IRP document version number (sometimes called “IRPVersion” or “version number”) string is used to identify which specification version(s) an implementation is conformant to.  Each string in this set is derived using a rule described in the “Generic IRP” [4].

	status
	Output, M
	(a) Operation succeeded in that versionNumberList contains valid result.  

(b) Operation failed.  Output parameter versionNumberList may contain invalid result.


6.2.4
Operation cancelOperation (O)

IRPManager invokes this operation to cancel an on-going Basic CM IRP operation it issued before. Presently the Basic CM IRP operations that can be cancelled by invoking ‘cancelOperation’ are ‘getMOAttributes’ and ‘getContainment’.

Table 4: Parameters of cancelOperation
	Name
	Qualifier
	Description

	invokeIdentifier
	Input, M
	This parameter identifies an on-going Basic CM IRP operation to be cancelled.

	status
	Output, M
	(a) Operation succeeded.  

(b) Operation failed because of specified or unspecified reason.


6.2.5
Operation createMo (M)

This operation is invoked by IRPManager to request the IRPAgent to create an instance of a Managed Object in the MIB maintained by the IRPAgent. This operation will only create one Managed Object instance. Not all Managed Objects can be created through N-Itf by using this operation. It is the task of designer of Managed Object classes to specify if instances of these classes can be created in this way. This operation corresponds to the M-CREATE service defined by CMIS (ITU-T X.710 [7]). 
 

Table 5: Parameters of createMo
	Name
	Qualifier
	Description

	managedObjectClass
	Input, M
	This parameter specifies the class of the new managed object instance. 

	managedObjectInstance
	Input, M
	This parameter specifies the instance of the managed object that is to be created and registered. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

	referenceObjectInstance
	Input, O
	This parameter may have a null value. When this parameter is supplied, it must specify an existing instance of a managed object, called the reference object, of the same class as the new object to be created. Attribute values associated with the reference object instance become the default values for those not specified by the attributeListIn parameter.

	attributeListIn
	Input, M
	This parameter may have a null value. When this parameter is supplied, it contains a list of name/value pairs specifying attribute identifiers and their values to be assigned to the new managed object. These values override the values for the corresponding attributes derived from either the reference object (if the referenceObjectInstance parameter is supplied) or the default value set specified in the definition of the managed object’s class.  

	attributeListOut
	Output, M
	This list of name/value pairs contains the attributes of the new managed object and the actual value assigned to each. 

	status
	Output, M
	(a) Operation succeeded, or

(b) Operation failed because of specified or unspecified reason.


In lieu of a synchronization parameter, best effort synchronization will apply; that is, all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.

6.2.6
Operation deleteMo (M)

This operation is invoked by IRPManager to request the deletion of one or more Managed Object instances from the MIB maintained by IRPAgent. Not all Managed Objects can be deleted through N-Itf by using this operation. It is the task of designer of Managed Object classes to specify if instances of these classes can be deleted in this way. This operation corresponds to the M-DELETE 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”). 

Table 6: Parameters of deleteMo
	Name
	Qualifier
	Description

	baseObjectInstance
	Input, M
	The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

	scope
	Input, 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
	Input, 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 should 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.

	deletionList
	Output, M
	If the base object alone is specified, then this parameter is optional; otherwise it contains a list of managedObjectInstance/managedObjectClass pairs identifying the managed objects deleted.

	status
	Output, M
	(a) Operation succeeded, or

(b) Operation failed because of specified or unspecified reason.


In lieu of a synchronization parameter, best effort synchronization will apply; that is, all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.

6.2.7
Operation SetMoAttribute (M)

This operation is invoked by IRPManager to request the modification of management information (Managed Object attribute values) in the MIB maintained by IRPAgent. Attributes of one or several Managed Objects may be modified - based on the containment hierarchy. Not all attributes of all Managed Objects can be modified through N-Itf by using this operation. It is the task of designer of Managed Object classes to specify if attributes of these classes can be changed in this way. This operation corresponds to the M-SET 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 modify attribute values from these “handlers”). 

Table 7: Parameters of setMoAttributes
	Name
	Qualifier
	Description

	baseObjectInstance
	Input, M
	The MO where the search starts. This is a full Distinguished Name according to 3GPP TS 32.300 [13].

	scope
	Input, 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
	Input, 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 should 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.

	modificationList
	Input, M
	This parameter contains a set of attribute modification specifications, each of which contains:

1. attribute identifier: the identifier of the attribute whose value(s) is(are) to be modified.

2. attribute value:  the value(s) to be used in the modification of the attribute. The use of this parameter is defined by the modify operator. This parameter is optional when the set to default modify operator is specified and if supplied, shall be ignored.

3. modify operator: the way in which the attribute values(s) (if supplied) is(are) to be applied to the attribute. The possible operators are:

a. replace: the attribute value(s) specified shall be used to replace the current values(s) of the attribute;

b. add values: the attribute values(s) specified shall be added to the current value(s) of the of the attribute. This operator shall only be applied to a set-valued attribute and shall perform a set union (in the mathematical sense) between the current values(s) of the attribute and the attribute value(s) specified. Value(s) specified in the attribute value parameter which is(are) already in the current values of the attribute shall not cause an error to be returned.

c. remove values: the attribute value(s) specified shall be removed from the current values(s) of the attribute. This operator shall only be applied to a set-valued attribute and shall perform a set difference (in the mathematical sense) between the current value(s) of the attribute and the attribute values(s) specified. Value(s) specified in the attribute value parameter which is(are) not in the current value(s) of the attribute shall not cause an error to be returned;

d. set to default:  when this operator is applied to a single-valued attribute, the value of the attribute shall be set to its default value. When this operator is applied to a set–valued attribute, the value(s) of the attribute shall be set to their default value(s) and only as many values as defined by the default shall be assigned. If there is no default value defined, an error shall be returned.

The modify operator is optional, and if it is not specified, the replace operator shall be assumed.

The modificationList parameter contains a single set of attribute modification specifications and this same set is applied to each managed object instance to be modified.

	modificationListOut
	Output, M
	This parameter will provide for each managed object instance the full Distinguished Name of the managed object instance, the managedObjectClass, and a list of name/value pairs with the values of all the attributes of the managed object instance after modification. The form of this information is solution set dependant and may be provided in one or many data structures.

	status
	Output, M
	(a) Operation succeeded, or

(b) Operation failed because of specified or unspecified reason.


In lieu of a synchronization parameter, best effort synchronization will apply; that is, all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.
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