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[bookmark: _Toc20494349][bookmark: _Toc26975369][bookmark: _Toc35856242][bookmark: _Toc44001100][bookmark: _Toc51580699][bookmark: _Toc52355962][bookmark: _Toc55227532][bookmark: _Toc138323084][bookmark: _Toc139374222]11.1	Generic provisioning management service
[bookmark: _Toc138323085][bookmark: _Toc139374223]11.1.0	Introduction
This clause provides the stage 2 definitions of Create, Read, Update and Delete (CRUD) operations for managing managed objects. According to clause 4.2.2 of TS 28.533 [13], these CRUD operations are the MnS component type A. The operations specified in this clause in combination with a NRM (MnS component type B) constitute a MnS, as defined in clause 4.3 of TS 28.533 [13] providing generic provisioning services for supported NRM (MnS component type B) of all MnS.
In addition, notifications to report changes related to managed objects and their attributes are specified.
[bookmark: _Toc20494350][bookmark: _Toc26975370][bookmark: _Toc35856243][bookmark: _Toc44001101][bookmark: _Toc51580700][bookmark: _Toc52355963][bookmark: _Toc55227533][bookmark: _Toc138323086][bookmark: _Toc139374224]11.1.1	Operations and notifications
[bookmark: _Toc20494351][bookmark: _Toc26975371][bookmark: _Toc35856244][bookmark: _Toc44001102][bookmark: _Toc51580701][bookmark: _Toc52355964][bookmark: _Toc55227534][bookmark: _Toc138323087][bookmark: _Toc139374225]11.1.1.1	createMOI operation
[bookmark: _Toc20494352][bookmark: _Toc26975372][bookmark: _Toc35856245][bookmark: _Toc44001103][bookmark: _Toc51580702][bookmark: _Toc52355965][bookmark: _Toc55227535][bookmark: _Toc138323088][bookmark: _Toc139374226]11.1.1.1.1	Description
This operation is invoked by MnS consumer to request the MnS producer to create a Managed Object instance in the MIB maintained by MnS producer. This operation will create only one Managed Object instance.
The MnS consumer supplies the values of all attributes that are supported, i.e. a) attributes whose Support Qualifier is M and b) attributes whose Support Qualifier is O. The special cases are:
1)	If the attribute has a default value specified. In such case, if the MnS consumer supplies a value, the supplied value is used; otherwise, the default value is used.
2)	If the attribute is specified as capable of carrying a null value or carrying no information. In such case, if the Generic Provisioning MnS consumer supplies a (non-null) value, the supplied value is used; otherwise, the null value is used.
3)	If the attribute does not have a default value specified and is specified as incapable of carrying null value and incapable of carrying no information, if there is a MnS producer defined default value, then that value will be used.
[bookmark: _Toc20494353][bookmark: _Toc26975373][bookmark: _Toc35856246][bookmark: _Toc44001104][bookmark: _Toc51580703][bookmark: _Toc52355966][bookmark: _Toc55227536][bookmark: _Toc138323089][bookmark: _Toc139374227]11.1.1.1.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

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

	managedObjectInstance
	M
	DN
	This parameter specifies the instance of the managed object that is to be created and registered. This is a full DN according to TS 32.300 [5].

	attributeListIn
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	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 the default value set specified in the definition of the managed object's class.  



[bookmark: _Toc20494354][bookmark: _Toc26975374][bookmark: _Toc35856247][bookmark: _Toc44001105][bookmark: _Toc51580704][bookmark: _Toc52355967][bookmark: _Toc55227537][bookmark: _Toc138323090][bookmark: _Toc139374228]11.1.1.1.3	Output parameters 
	Parameter name
	S
	Matching Information / Legal Values
	Comment

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value>
	This list of name/value pairs contains the attributes of the new managed object and the actual value assigned to each. 

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	



[bookmark: _Toc20494355][bookmark: _Toc26975375][bookmark: _Toc35856248][bookmark: _Toc44001106][bookmark: _Toc51580705][bookmark: _Toc52355968][bookmark: _Toc55227538][bookmark: _Toc138323091][bookmark: _Toc139374229]11.1.1.1.4	Results
[bookmark: MCCQCTEMPBM_00000020]In case of success, the ManagedEntity instance has been created with the supplied DN. In case of failure, indication of the failure is provided in the Output parameters.
[bookmark: _Toc20494356][bookmark: _Toc26975376][bookmark: _Toc35856249][bookmark: _Toc44001107][bookmark: _Toc51580706][bookmark: _Toc52355969][bookmark: _Toc55227539][bookmark: _Toc138323092][bookmark: _Toc139374230]11.1.1.2	getMOIAttributes operation
[bookmark: _Toc20494357][bookmark: _Toc26975377][bookmark: _Toc35856250][bookmark: _Toc44001108][bookmark: _Toc51580707][bookmark: _Toc52355970][bookmark: _Toc55227540][bookmark: _Toc138323093][bookmark: _Toc139374231]11.1.1.2.1	Definition
This operation is invoked by MnS consumer to request the retrieval of management information (Managed Object attribute names and values) from the MIB maintained by MnS producer. One or several Managed Objects may be retrieved - based on the containment hierarchy.
A SS 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"). 
[bookmark: _Toc20494358][bookmark: _Toc26975378][bookmark: _Toc35856251][bookmark: _Toc44001109][bookmark: _Toc51580708][bookmark: _Toc52355971][bookmark: _Toc55227541][bookmark: _Toc138323094][bookmark: _Toc139374232]11.1.1.2.2	Input Parameters
	Name
	S
	Information Type
	Comment

	baseObjectInstance
	M
	DN
	This parameter specifies the base object instance.

If the "scope" parameter is absent, then either only the base object or the complete subtree below and including the base object shall be selected. The default behaviour is protocol specific.

	scope
	M
	n/a
	This parameter specifies the scope. It is a structured parameter and consists of the sub-parameters "scopeType" and "scopeLevel". The scope describes which object instances are selected with respect to a base object instance. The base object instance needs to be specified using a dedicated attribute.

	> scopeType
	M
	ENUM {
BASE_ONLY, 
BASE_ALL
}
	If the optional "scopeLevel" parameter is not supported or absent, allowed values of "scopeType" are "BASE_ONLY" and "BASE_ALL".

The value "BASE_ONLY" indicates only the base object is selected.

The value "BASE_ALL" indicates the base object and all of its subordinate objects (incl. the leaf objects) are selected.

This parameter is redundant and can be omitted when confirming only the protocol specific default behaviour.

	
	
	ENUM {
BASE_NTH_LEVEL,
BASE_SUBTREE
}
	If the "scopeLevel" parameter is supported and present, allowed values of "scopeType" are "BASE_NTH_LEVEL" and "BASE_SUBTREE".

The value "BASE_NTH_LEVEL" indicates all objects on the level, which is specified by the "scopeLevel" parameter, below the base object are selected. The base object is at "scopeLevel" zero.

The value "BASE_SUBTREE" indicates the base object and all of its subordinate objects down to and including the objects on the level, which is specified by the "scopeLevel" parameter, are selected. The base object is at "scopeLevel" zero.

	> scopeLevel
	O
	Integer
	See definition of "scopeType" parameter.

	filter
	O
	See Comment.
	This parameter defines filter criteria to be applied to the objects selected by the "baseObjectInstance", "scope" and "scopeLevel" parameters.

The actual syntax and capabilities of the filter is SS specific. However, each SS 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
	O
	LIST OF attribute name.
	This parameter identifies the attributes to be returned by this operation. If the parmeter is absent or empty all attributes shall be returned.



[bookmark: _Toc20494359][bookmark: _Toc26975379][bookmark: _Toc35856252][bookmark: _Toc44001110][bookmark: _Toc51580709][bookmark: _Toc52355972][bookmark: _Toc55227542][bookmark: _Toc138323095][bookmark: _Toc139374233]11.1.1.2.3	Output Parameters
	Name
	S
	Matching Information
	Comment

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

	managedObjectInstance
	M
	ManagedEntity DN
	For each returned MO: The name of the MO. This is a full DN according to TS 32.300 [5].

	attributeListOut
	M
	LIST OF SEQUENCE< attribute name, attribute value >
	For each returned MO: A list of name/value pairs for MO.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc20494360][bookmark: _Toc26975380][bookmark: _Toc35856253][bookmark: _Toc44001111][bookmark: _Toc51580710][bookmark: _Toc52355973][bookmark: _Toc55227543][bookmark: _Toc138323096][bookmark: _Toc139374234]11.1.1.2.4	Results
In case of success, all of the ManagedEntity instances selected for retrieval are returned. In case of failure, a specified or unspecified reason may be provided in the Output parameters.
[bookmark: _Toc20494361][bookmark: _Toc26975381][bookmark: _Toc35856254][bookmark: _Toc44001112][bookmark: _Toc51580711][bookmark: _Toc52355974][bookmark: _Toc55227544][bookmark: _Toc138323097][bookmark: _Toc139374235]11.1.1.3	modifyMOIAttributes operation
[bookmark: _Toc20494362][bookmark: _Toc26975382][bookmark: _Toc35856255][bookmark: _Toc44001113][bookmark: _Toc51580712][bookmark: _Toc52355975][bookmark: _Toc55227545][bookmark: _Toc138323098][bookmark: _Toc139374236]11.1.1.3.1	Description
This operation is invoked by MnS consumer to request the modification of one or more Managed Object instances from MnS producer. Attributes of one or several Managed Objects may be modified.
[bookmark: _Toc20494363][bookmark: _Toc26975383][bookmark: _Toc35856256][bookmark: _Toc44001114][bookmark: _Toc51580713][bookmark: _Toc52355976][bookmark: _Toc55227546][bookmark: _Toc138323099][bookmark: _Toc139374237]11.1.1.3.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	baseObjectInstance
	M
	DN
	The MO instance that is to be used as the starting point for the selection of managed objects to which the filter (when supplied) is to be applied. This is a full DN according to TS 32.300 [5].

	scopeType
	M
	See corresponding parameter in getMOIAttributes.
	See corresponding parameter in getMOIAttributes.

	scopeLevel
	O
	See corresponding parameter in getMOIAttributes.
	See corresponding parameter in getMOIAttributes.

	filter
	O
	See comment.
	See corresponding parameter in getMOIAttributes.

	modificationList
	M
	LIST OF SEQUENCE <attribute identifier, [attribute values], ENUM( replace, add values, remove values, set to default)>

See Comment for when attribute values are require and when they are optional.
	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 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.

Note: Set is used here in the mathematical sense so that a set-valued attribute is an unordered set of unique values.

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 MO instance to be modified.



[bookmark: _Toc20494364][bookmark: _Toc26975384][bookmark: _Toc35856257][bookmark: _Toc44001115][bookmark: _Toc51580714][bookmark: _Toc52355977][bookmark: _Toc55227547][bookmark: _Toc138323100][bookmark: _Toc139374238]11.1.1.3.3	Output parameters
	Parameter name
	S
	Matching Information / Legal Values
	Comment

	modificationListOut
	M
	LIST OF SEQUENCE< ManagedEntity DN, ManagedEntity class, LIST OF SEQUENCE< attribute name, attribute value >>

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

	status
	M
	ENUM (OperationSucceeded, OperationFailed, OperationPartiallySucceeded)
	An operation may fail because of a specified or unspecified reason and no attributes have been updated. The operation is only successful if all specified attributes of all selected objects are actually modified. Otherwise, the operation is partially successful.



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.
[bookmark: _Toc20494365][bookmark: _Toc26975385][bookmark: _Toc35856258][bookmark: _Toc44001116][bookmark: _Toc51580715][bookmark: _Toc52355978][bookmark: _Toc55227548][bookmark: _Toc138323101][bookmark: _Toc139374239]11.1.1.3.4	Results
In case of success, all of the ManagedEntity instances selected for modification are modified. In case of failure, a specified or unspecified reason may be provided in the Output parameters.
[bookmark: _Toc20494366][bookmark: _Toc26975386][bookmark: _Toc35856259][bookmark: _Toc44001117][bookmark: _Toc51580716][bookmark: _Toc52355979][bookmark: _Toc55227549][bookmark: _Toc138323102][bookmark: _Toc139374240]11.1.1.4	deleteMOI operation
[bookmark: _Toc20494367][bookmark: _Toc26975387][bookmark: _Toc35856260][bookmark: _Toc44001118][bookmark: _Toc51580717][bookmark: _Toc52355980][bookmark: _Toc55227550][bookmark: _Toc138323103][bookmark: _Toc139374241]11.1.1.4.1	Description
This operation is invoked by MnS consumer to request the deletion of one or more Managed Object instances in the MIB maintained by the MnS producer. 
[bookmark: _Toc20494368][bookmark: _Toc26975388][bookmark: _Toc35856261][bookmark: _Toc44001119][bookmark: _Toc51580718][bookmark: _Toc52355981][bookmark: _Toc55227551][bookmark: _Toc138323104][bookmark: _Toc139374242]11.1.1.4.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	baseObjectInstance
	M
	DN
	The MO instance that is to be used as the starting point for the selection of managed objects to which the filter (when supplied) is to be applied. This is a full DN according to TS 32.300 [5].

	scopeType
	O
	See corresponding parameter in getMOIAttributes.
	See corresponding parameter in getMOIAttributes.

	scopeLevel
	O
	See corresponding parameter in getMOIAttributes.
	See corresponding parameter in getMOIAttributes.

	filter
	O
	See comment.
	See corresponding parameter in getMOIAttributes.



[bookmark: _Toc20494369][bookmark: _Toc26975389][bookmark: _Toc35856262][bookmark: _Toc44001120][bookmark: _Toc51580719][bookmark: _Toc52355982][bookmark: _Toc55227552][bookmark: _Toc138323105][bookmark: _Toc139374243]11.1.1.4.3	Output parameters
	Parameter name
	S
	Matching Information / Legal Values
	Comment

	deletionList
	M
	LIST OF SEQUENCE< ManagedEntity DN, ManagedEntity class name>
	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
	M
	ENUM (OperationSucceeded, OperationFailed, OperationPartiallySucceeded)
	An operation may fail because of a specified or unspecified reason. The operation is partially successful if some, but not all, objects selected to be deleted are actually deleted.



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.
[bookmark: _Toc20494370][bookmark: _Toc26975390][bookmark: _Toc35856263][bookmark: _Toc44001121][bookmark: _Toc51580720][bookmark: _Toc52355983][bookmark: _Toc55227553][bookmark: _Toc138323106][bookmark: _Toc139374244]11.1.1.4.4	Results
In case of success, all of the ManagedEntity instances selected for deletion are deleted. In case of failure, a specified or unspecified reason may be provided in the Output parameters.
[bookmark: _Toc20494371][bookmark: _Toc26975391][bookmark: _Toc35856264][bookmark: _Toc44001122][bookmark: _Toc51580721][bookmark: _Toc52355984][bookmark: _Toc55227554][bookmark: _Toc138323107][bookmark: _Toc139374245][bookmark: MCCQCTEMPBM_00000021]11.1.1.5	Void
[bookmark: _Toc20494375][bookmark: _Toc26975395][bookmark: _Toc35856268][bookmark: _Toc44001123][bookmark: _Toc51580722][bookmark: _Toc52355985][bookmark: _Toc55227555][bookmark: _Toc138323108][bookmark: _Toc139374246][bookmark: MCCQCTEMPBM_00000022]11.1.1.6	Void

[bookmark: _Toc20494379][bookmark: _Toc26975399][bookmark: _Toc35856272][bookmark: _Toc44001124][bookmark: _Toc51580723][bookmark: _Toc52355986][bookmark: _Toc55227556][bookmark: _Toc138323109][bookmark: _Toc139374247]11.1.1.7	Notification notifyMOICreation
[bookmark: _Toc20494380][bookmark: _Toc26975400][bookmark: _Toc35856273][bookmark: _Toc44001125][bookmark: _Toc51580724][bookmark: _Toc52355987][bookmark: _Toc55227557][bookmark: _Toc138323110][bookmark: _Toc139374248]11.1.1.7.1	Definition
This notification notifies the subscribed consumers that a new Managed Object Instance has been created. 
[bookmark: _Toc20494381][bookmark: _Toc26975401][bookmark: _Toc35856274][bookmark: _Toc44001126][bookmark: _Toc51580725][bookmark: _Toc52355988][bookmark: _Toc55227558][bookmark: _Toc138323111][bookmark: _Toc139374249]11.1.1.7.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	objectClass
	M
	 ManagedEntity.objectClass
	It specifies the class name of the IOC. A network event has occurred in an instance of this class.

	objectInstance
	M
	ManagedEntity.objectInstance
	It specifies a new instance of the above IOC in which the network event related to by carrying the Distinguished Name (DN) for the instance.

	notificationId
	M
	This is an identifier for the notification, which may be used to correlate notifications.
	The identifier of the notification shall be chosen to be unique across all notifications of a particular managed object instance throughout the time that correlation is significant, it uniquely identifies the notification from other notifications generated by the subject MOI.


	notificationType
	M
	It specifies the type of provisioning management services related notifications. The value “notifyMOICreation” shall be carried.

	It specifies the type of notification.

	eventTime
	M
	It indicates the MOICreation event time. 
	The semantics of Generalised Time specified by RFC 3339 [52] shall be used here.

	systemDN
	M
	It shall carry the DN of management service providers.
	 -

	correlatedNotifications
	CM
	It specifies a set of notifications that are correlated to the subject notification.
	The condition is that the MnS producer support the correlation of notifications

	additionalText
	O
	It can contain further information in text on the event of the ManagedEntity(s).
	-

	sourceIndicator
	O
	ENUM(
Resource_operation,
Management_operation,
SON_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:
1. resource operation: The notification was generated in response to an internal operation of the resource;
2. management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;
3. SON operation: The notification was generated as result of a SON (Self Organising Network) process like self-configuration, self-optimization, self-healing etc. .
4. unknown: It is not possible to determine the source of the operation.

Remark: A provisioning MnS provider may not in any case be aware that SON operation lead to the generation of this generation. In this case another value than SON_operation for sourceIndicator might be sent.

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



[bookmark: _Toc20494382][bookmark: _Toc26975402][bookmark: _Toc35856275][bookmark: _Toc44001127][bookmark: _Toc51580726][bookmark: _Toc52355989][bookmark: _Toc55227559][bookmark: _Toc138323112][bookmark: _Toc139374250]11.1.1.7.3	Triggering event
[bookmark: _Toc20494383][bookmark: _Toc26975403][bookmark: _Toc35856276][bookmark: _Toc44001128][bookmark: _Toc51580727][bookmark: _Toc52355990][bookmark: _Toc55227560][bookmark: _Toc138323113][bookmark: _Toc139374251]11.1.1.7.3.1	From-state
stateBeforeObjectCreation.
	Assertion Name
	Definition

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



[bookmark: _Toc20494384][bookmark: _Toc26975404][bookmark: _Toc35856277][bookmark: _Toc44001129][bookmark: _Toc51580728][bookmark: _Toc52355991][bookmark: _Toc55227561][bookmark: _Toc138323114][bookmark: _Toc139374252]11.1.1.7.3.2	To-state
stateAfterObjectCreation.
	Assertion Name
	Definition

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



[bookmark: _Toc20494385][bookmark: _Toc26975405][bookmark: _Toc35856278][bookmark: _Toc44001130][bookmark: _Toc51580729][bookmark: _Toc52355992][bookmark: _Toc55227562][bookmark: _Toc138323115][bookmark: _Toc139374253]11.1.1.8	Notification notifyMOIDeletion
[bookmark: _Toc20494386][bookmark: _Toc26975406][bookmark: _Toc35856279][bookmark: _Toc44001131][bookmark: _Toc51580730][bookmark: _Toc52355993][bookmark: _Toc55227563][bookmark: _Toc138323116][bookmark: _Toc139374254]11.1.1.8.1	Definition
This notification notifies the subscribed consumers that an existing Managed Object Instance has been deleted. 
[bookmark: _Toc20494387][bookmark: _Toc26975407][bookmark: _Toc35856280][bookmark: _Toc44001132][bookmark: _Toc51580731][bookmark: _Toc52355994][bookmark: _Toc55227564][bookmark: _Toc138323117][bookmark: _Toc139374255]11.1.1.8.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	objectClass
	M
	 ManagedEntity.objectClass
	It specifies the class name of the IOC. A network event has occurred in an instance of this class.

	objectInstance
	M
	ManagedEntity.objectInstance
	It specifies an existing instance of the above IOC in which the network event related to by carrying the Distinguished Name (DN) for the instance.

	notificationId
	M
	This is an identifier for the notification, which may be used to correlate notifications.
	The identifier of the notification shall be chosen to be unique across all notifications of a particular managed object throughout the time that correlation is significant, it uniquely identifies the notification from other notifications generated by the subject MOI.


	notificationType
	M
	It specifies the type of provisioning management services related notifications. The value “notifyMOIDeletion” shall be carried.

	It specifies the type of notification.

	eventTime
	M
	It indicates the MOIDeletion event time.
	The semantics of Generalised Time specified by RFC 3339 [52] ITU-T[17] shall be used here.

	systemDN
	M
	It shall carry the DN of management service providers.
	 -

	correlatedNotifications
	CM
	It specifies a set of notifications that are correlated to the subject notification.
	The condition is that the MnS producer support the correlation of notifications 

	additionalText
	O
	It can contain further information in text on the event of the ManagedEntity(s).
	-

	sourceIndicator
	O
	ENUM(
Resource_operation,
Management_operation,
SON_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:
1. resource operation: The notification was generated in response to an internal operation of the resource;
2. management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;
3. SON operation: The notification was generated as result of a SON (Self Organising Network) process like self-configuration, self-optimization, self-healing etc. .
4. unknown: It is not possible to determine the source of the operation.

Remark: A provisioning MnS provider may not in any case be aware that SON operation lead to the generation of this generation. In this case another value than SON_operation for sourceIndicator might be sent.

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



[bookmark: _Toc20494388][bookmark: _Toc26975408][bookmark: _Toc35856281][bookmark: _Toc44001133][bookmark: _Toc51580732][bookmark: _Toc52355995][bookmark: _Toc55227565][bookmark: _Toc138323118][bookmark: _Toc139374256]11.1.1.8.3	Triggering event
[bookmark: _Toc20494389][bookmark: _Toc26975409][bookmark: _Toc35856282][bookmark: _Toc44001134][bookmark: _Toc51580733][bookmark: _Toc52355996][bookmark: _Toc55227566][bookmark: _Toc138323119][bookmark: _Toc139374257]11.1.1.8.3.1	From-state
stateBeforeObjectDeletion.
	Assertion Name
	Definition

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



[bookmark: _Toc20494390][bookmark: _Toc26975410][bookmark: _Toc35856283][bookmark: _Toc44001135][bookmark: _Toc51580734][bookmark: _Toc52355997][bookmark: _Toc55227567][bookmark: _Toc138323120][bookmark: _Toc139374258]11.1.1.8.3.2	To-state
stateAfterObjectDeletion.
	Assertion Name
	Definition

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



[bookmark: _Toc20494391][bookmark: _Toc26975411][bookmark: _Toc35856284][bookmark: _Toc44001136][bookmark: _Toc51580735][bookmark: _Toc52355998][bookmark: _Toc55227568][bookmark: _Toc138323121][bookmark: _Toc139374259]11.1.1.9	Notification notifyMOIAttributeValueChanges
[bookmark: _Toc20494392][bookmark: _Toc26975412][bookmark: _Toc35856285][bookmark: _Toc44001137][bookmark: _Toc51580736][bookmark: _Toc52355999][bookmark: _Toc55227569][bookmark: _Toc138323122][bookmark: _Toc139374260]11.1.1.9.1	Definition
This notification notifies the subscribed MnS consumers that changes of one or several attributes of a Managed Object Instance in the NRM. 
[bookmark: _Toc20494393][bookmark: _Toc26975413][bookmark: _Toc35856286][bookmark: _Toc44001138][bookmark: _Toc51580737][bookmark: _Toc52356000][bookmark: _Toc55227570][bookmark: _Toc138323123][bookmark: _Toc139374261]11.1.1.9.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	objectClass
	M
	 ManagedEntity.objectClass
	It specifies the class name of the IOC. A network event has occurred in an instance of this class.

	objectInstance
	M
	ManagedEntity.objectInstance
	It specifies the existing instance of the above IOC in which the network event related to by carrying the Distinguished Name (DN) for the instance.

	notificationId
	M
	This is an identifier for the notification, which may be used to correlate notifications.
	The identifier of the notification shall be chosen to be unique across all notifications of a particular managed object throughout the time that correlation is significant, it uniquely identifies the notification from other notifications generated by the subject Information Object.


	notificationType
	M
	It specifies the type of provisioning management services related notifications. The value “notifyMOIAttributeValueChange” shall be carried.

	It specifies the type of notification.

	eventTime
	M
	It indicates the MOIAttributeValueChange event time.
	The semantics of Generalised Time specified by RFC 3339 [52] shall be used here.

	systemDN
	M
	It shall carry the DN of management service providers.
	-

	correlatedNotifications
	CM
	It specifies a set of notifications that are correlated to the subject notification.
	The condition is that the MnS producer support the correlation of notifications

	additionalText
	O
	It can contain further information in text on the event of the ManagedEntity(s).
	-

	sourceIndicator
	O
	ENUM(
Resource_operation,
Management_operation,
SON_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:
1. resource operation: The notification was generated in response to an internal operation of the resource;
2. management operation: The notification was generated in response to a management operation applied across the managed object boundary external to the managed object;
3. SON operation: The notification was generated as result of a SON (Self Organising Network) process like self-configuration, self-optimization, self-healing etc. .
4. unknown: It is not possible to determine the source of the operation.

Remark: A provisioning MnS provider may not in any case be aware that SON operation lead to the generation of this generation. In this case another value than SON_operation for sourceIndicator might be sent.

	attributeValueChange
	M
	LIST OF SEQUENCE <AttributeName, NewAttributeValue,
CHOICE [NULL, OldAttributeValue]>
	The changed attributes (name/value pairs) of the MOI (with both new and, optionally, old values).



[bookmark: _Toc20494394][bookmark: _Toc26975414][bookmark: _Toc35856287][bookmark: _Toc44001139][bookmark: _Toc51580738][bookmark: _Toc52356001][bookmark: _Toc55227571][bookmark: _Toc138323124][bookmark: _Toc139374262]11.1.1.9.3	Triggering event
[bookmark: _Toc20494395][bookmark: _Toc26975415][bookmark: _Toc35856288][bookmark: _Toc44001140][bookmark: _Toc51580739][bookmark: _Toc52356002][bookmark: _Toc55227572][bookmark: _Toc138323125][bookmark: _Toc139374263]11.1.1.9.3.1	From-state
stateBeforeAttributeValueChange.
	Assertion Name
	Definition

	stateBeforeAttributeValueChange
	The subject attribute has a value at time T1.



[bookmark: _Toc20494396][bookmark: _Toc26975416][bookmark: _Toc35856289][bookmark: _Toc44001141][bookmark: _Toc51580740][bookmark: _Toc52356003][bookmark: _Toc55227573][bookmark: _Toc138323126][bookmark: _Toc139374264]11.1.1.9.3.2	To-state
stateAfterAttributeValueChange.
	Assertion Name
	Definition

	stateAfterAttributeValueChange
	The subject attribute has been changed to a value other than the value at time T1.



[bookmark: _Toc26975417][bookmark: _Toc35856290][bookmark: _Toc44001142][bookmark: _Toc51580741][bookmark: _Toc52356004][bookmark: _Toc55227574][bookmark: _Toc138323127][bookmark: _Toc139374265]11.1.1.10	Notification notifyEvent
[bookmark: _Toc26975418][bookmark: _Toc35856291][bookmark: _Toc44001143][bookmark: _Toc51580742][bookmark: _Toc52356005][bookmark: _Toc55227575][bookmark: _Toc138323128][bookmark: _Toc139374266]11.1.1.10.1	Definition
This notification notifies the MnS consumer, who has a subscription receiving this type of notification, that certain network events has occurred with potential service impact, for example, system restart and system redundancy shift (backup). 
This notification definition is generic in the sense that the specific types of network event are not defined. 
[bookmark: _Toc26975419][bookmark: _Toc35856292][bookmark: _Toc44001144][bookmark: _Toc51580743][bookmark: _Toc52356006][bookmark: _Toc55227576][bookmark: _Toc138323129][bookmark: _Toc139374267]11.1.1.10.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	objectClass
	M
	ManagedEntity.objectClass
	--

	objectInstance
	M
	ManagedEntity.objectInstance
	--

	notificationId
	M
	It carries the identifier for the subject notification.
	See Note 1.


	eventTime
	M
	It indicates the time of the event.
	The semantics of Generalised Time specified by RFC 3339 [52] shall be used here.

	systemDN
	M
	It carries the DN of producer of the notification.
	--

	notificationType
	M
	[bookmark: MCCQCTEMPBM_00000023]"notifyEvent"
	--

	specificProblem
	M
	It indicates a problem detected.
	--

	additionalText
	O
	It carries additional information.
	--

	additionalInformation
	O
	It carries additional information.
	--

	NOTE 1:	If consumer receives notifications from one producer, consumer can use the notificationId and the objectInstance to uniquely identify all received notifications.
	If consumer receives notifications from multiple producers and notifications of each objectInstance are reported to at most by one producer, consumer can use the notificationId and objectInstance to uniquely identify all received notifications.
	If consumer receives notifications from multiple producers and notifications of one or more objectInstance(s) are reported byo two or more producers, consumer can use the notificationId together with objectInstance and the identity of producer (systemDN), to uniquely identify all received notifications. If the information systemDN is absent, consumer needs other means, which are outside the scope of this TS, to determine the identity of producer.
	How notificationId of notifications are re-used to correlate notifications is outside of the scope of this specification. 



[bookmark: _Toc44001145][bookmark: _Toc51580744][bookmark: _Toc52356007][bookmark: _Toc55227577][bookmark: _Toc138323130][bookmark: _Toc139374268]11.1.1.11	Notification notifyMOIChanges
[bookmark: _Toc44001146][bookmark: _Toc51580745][bookmark: _Toc52356008][bookmark: _Toc55227578][bookmark: _Toc138323131][bookmark: _Toc139374269]11.1.1.11.1	Definition
This notification reports NRM updates to subscribed MnS consumers. It can report multiple NRM updates that happen at the same time. All possible NRM updates can be reported:
-	Creation and deletion of an object.
-	Creation and deletion of an attribute, attribute field, attribute element and attribute field element.
-	Replacement of an attribute value, attribute field value, attribute element and attribute field element.

[bookmark: MCCQCTEMPBM_00000024][bookmark: MCCQCTEMPBM_00000025][bookmark: MCCQCTEMPBM_00000026][bookmark: MCCQCTEMPBM_00000027]The MnS producer decides whether to send notifications of type notifyMOICreation, notifyMOIDeletion or notifyMOIAttributesValueChange, or a single notifyMOIChanges reporting all changes in a single notification. The MnS producer should take subscription information into account when deciding the notification types to be sent, and not try to send notifications that the MnS consumer did not subscribe to.
[bookmark: MCCQCTEMPBM_00000028][bookmark: MCCQCTEMPBM_00000029][bookmark: MCCQCTEMPBM_00000030][bookmark: MCCQCTEMPBM_00000031][bookmark: MCCQCTEMPBM_00000032]The notification header includes a notificationId. This identifier shall not be used in the parameter correlatedNotifications potentially carried in other notifications. The notificationId in mOIChanges shall be used instead. This is because the latter notification id is associated to a single MOI only, whereas the former notification id can be associated to changes of multiple MOIs. The correlatedNotifications associates to a single MOI one or more notification ids identifying notifications reporting events for that MOI.
In this clause the following definitions apply.
data type: Constraint on an attribute value.
simple type: Data type constraining an attribute value to a scalar.
complex type: Data type of a structured and/or multi-valued attribute.
attribute: Information element of an object composed of an attribute name and an attribute value.
attribute name: Name of an attribute.
attribute value: Value of an attribute. The value is defined by a simple type or a complex type.
attribute field: Attribute contained in an attribute. Attribute fields can contain attribute fields.
attribute field name: Name of an attribute field.
attribute field value: Value of an attribute field. The value is defined by a simple type or a complex type.
simple attribute: Attribute whose value is a simple type.
complex attribute: Attribute whose value is a complex type.
structured attribute: Attribute whose value contains one or more attribute fields. A structured attribute is a kind of a complex attribute.
multi-valued attribute: Attribute with multiplicity > 1. A multi-valued attribute is a kind of a complex attribute.
attribute element: A single value of a multi-valued attribute.
attribute field element: A single value of a multi-valued attribute field.
[bookmark: _Toc44001147][bookmark: _Toc51580746][bookmark: _Toc52356009][bookmark: _Toc55227579][bookmark: _Toc138323132][bookmark: _Toc139374270]11.1.1.11.2	Input parameters
	Parameter Name
	S
	Information Type / Legal Values
	Comment

	objectClass
	M
	See clause 11.1.1.7.2
	Identifies the classe name of a common ancestor object of the objects for which changes are reported. A MnS producer may set this parameter always to the class name of the parent of the local root object in the MIB.

	objectInstance
	M
	See clause 11.1.1.7.2
	Identifies the instance of a common ancestor object of the objects for which changes are reported. A MnS producer may set this parameter always to the instance of the parent of the local root object in the MIB.

	notificationId
	M
	See clause 11.1.1.7.2
	See clause 11.1.1.7.2

	notificationType
	M
	const string “notifyMOIChanges”
	See clause 11.1.1.7.2

	eventTime
	M
	See clause 11.1.1.7.2
	See clause 11.1.1.7.2

	systemDN
	M
	See clause 11.1.1.7.2
	See clause 11.1.1.7.2

	moiChanges
	M
	SEQUENCE OF SET {
  notificationId (M),
  correlatedNotifications (O),
  additionalText (O),
  sourceIndicator (O),
  op (M),
  path (M),
  value (M) ,
  oldValue (O)
}
	This parameter describes the reported NRM updates. It is a list of items; each item reports a single NRM update. The "notificationId" identifies an item.

The NRM update itself is described by the parameters "op", "path", "value" and "oldValue". The parameters "correlatedNotifications", "additionalText" and "sourceIndicator " provide context information.

The parameter "op" specifies the type of operation reporting the NRM update. Valid values are "add", "remove" and "replace". The operation describes what has conceptually happened to the NRM on the MnS producer. The operation applied to the NRM by the MnS producer and causing the reported NRM update can be different.

"add" shall be used for reporting the creation of an object, attribute, attribute field or multi-value attribute element.

"remove" shall be used for reporting the deletion of an object, attribute, attribute field or multi-value attribute element.

"replace" shall be used for reporting the replacement of an existing attribute value, attribute field value or multi-value attribute element.

The "path" and "objectInstance" identify the object, attribute, attribute field or multi-value attribute element, that was created, deleted or replaced.

If an object creation is reported with "add", the "value" shall carry a complete representation of the created object. If an object deletion is reported with "remove", the "value" shall be absent. It may optionally carry a complete representation of the deleted object.

If an attribute, attribute field or multi-value attribute element creation is reported with "add", the "value" shall carry the value of the created attribute, attribute field or multi-value attribute element.

If an attribute, attribute field or multi-value attribute element deletion is reported with "remove", the "value" shall be absent. It may optionally carry the old value of the deleted attribute, attribute field or multi-value attribute element.

If the replacement of an attribute, attribute field or multi-value attribute element value is reported with "replace", the "value" shall carry the new value of the attribute, attribute field or multi-value attribute element. The "oldValue" may optionally carry the old value of the attribute, attribute field or multi-value attribute element before the replacement.

If multiple objects are created, the creation of parent objects shall be reported before the creation of the child objects. Vice versa, when the deletion of multiple objects is reported, the deletion of child objects shall be reported before the deletion of the parent objects.




