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	1st of Changes


[bookmark: _Toc20150383][bookmark: _Toc27479631][bookmark: _Toc36025143][bookmark: _Toc44516243][bookmark: _Toc45272562][bookmark: _Toc51754561]4.3	Class definitions
[bookmark: _Toc20150384][bookmark: _Toc27479632][bookmark: _Toc36025144][bookmark: _Toc44516244][bookmark: _Toc45272563][bookmark: _Toc51754562]4.3.1	Any
[bookmark: _Toc20150385][bookmark: _Toc27479633][bookmark: _Toc36025145][bookmark: _Toc44516245][bookmark: _Toc45272564][bookmark: _Toc51754563]4.3.1.1	Definition
This class represents the classes (e.g. IOC) that are not defined in this specification but are or will be defined in other IRP specification(s).
[bookmark: _Toc20150386][bookmark: _Toc27479634][bookmark: _Toc36025146][bookmark: _Toc44516246][bookmark: _Toc45272565][bookmark: _Toc51754564]4.3.1.2	Attributes
None
[bookmark: _Toc20150387][bookmark: _Toc27479635][bookmark: _Toc36025147][bookmark: _Toc44516247][bookmark: _Toc45272566][bookmark: _Toc51754565]4.3.1.3	Attribute constraints
None
[bookmark: _Toc20150388][bookmark: _Toc27479636][bookmark: _Toc36025148][bookmark: _Toc44516248][bookmark: _Toc45272567][bookmark: _Toc51754566]4.3.1.4	Notifications
This class does not support any notification.
[bookmark: _Toc20150389][bookmark: _Toc27479637][bookmark: _Toc36025149][bookmark: _Toc44516249][bookmark: _Toc45272568][bookmark: _Toc51754567]4.3.2	IRPAgent
[bookmark: _Toc20150390][bookmark: _Toc27479638][bookmark: _Toc36025150][bookmark: _Toc44516250][bookmark: _Toc45272569][bookmark: _Toc51754568]4.3.2.1	Definition
This IOC represents the functionality of an IRPAgent. It shall be present. For a definition of IRPAgent, see 3GPP TS 32.102 [2].
The IRPAgent will be contained under an IOC as follows (only one of the options shall be used):
1)	ManagementNode, if the configuration contains a ManagementNode;
2)	SubNetwork, if the configuration contains a SubNetwork and no ManagementNode;
3)	ManagedElement, if the configuration contains no ManagementNode or SubNetwork.
[bookmark: _Toc20150391][bookmark: _Toc27479639][bookmark: _Toc36025151][bookmark: _Toc44516251][bookmark: _Toc45272570][bookmark: _Toc51754569]4.3.2.2	Attributes
The IRPAgent IOC includes the attributes inherited from Top_ IOC (defined in TS 28.620 [9]), attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	systemDN
	M
	T
	F
	F
	T



[bookmark: _Toc20150392][bookmark: _Toc27479640][bookmark: _Toc36025152][bookmark: _Toc44516252][bookmark: _Toc45272571][bookmark: _Toc51754570]4.3.2.3	Attribute constraints
None
[bookmark: _Toc20150393][bookmark: _Toc27479641][bookmark: _Toc36025153][bookmark: _Toc44516253][bookmark: _Toc45272572][bookmark: _Toc51754571]4.3.2.4	Notifications
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions
[bookmark: _Toc20150394][bookmark: _Toc27479642][bookmark: _Toc36025154][bookmark: _Toc44516254][bookmark: _Toc45272573][bookmark: _Toc51754572]4.3.3	ManagedElement
[bookmark: _Toc20150395][bookmark: _Toc27479643][bookmark: _Toc36025155][bookmark: _Toc44516255][bookmark: _Toc45272574][bookmark: _Toc51754573]4.3.3.1	Definition
[bookmark: OLE_LINK7]This IOC represents telecommunications equipment or TMN entities within the telecommunications network providing support and/or service to the subscriber. 
A ManagedElement IOC is used to represent a Network Element defined in TS 32.101[1] including virtualization or non-virtualization scenario. ManagementElement instance is used for communicating with a manager (directly or indirectly) over one or more management interfaces for the purpose of being monitored and/or controlled. ManagedElement may or may not additionally perform element management functionality. A ManagedElement contains equipment that may or may not be geographically distributed. 
A telecommunication equipment has software and hardware components. The ManagedElement IOC described above represents the following two cases:
-	In the case when the software component is designed to run on dedicated hardware component, the ManagedElement IOC description includes both software and hardware component.
-	In the case when the software is designed to run on ETSI NFV defined NFVI [15], the ManagedElement IOC description would exclude the NFVI component supporting the above mentioned subject software.
A ManagedElement may be contained in either a SubNetwork or in a MeContext instance. A  ManagedElement may also exist stand-alone with no parent at all. 
The relation of ManagedElement IOC and ManagedFunction IOC can be described as following:
-	A ManagedElement instance may have 1..1 containment relationship to a ManagedFunction instance. In this case, the ManagedElement IOC may be used to represent a NE with single ManagedFunction functionality. For example, a ManagedElement is used to represent the 3GPP defined RNC node.
-	A ManagedElement instances may have 1..N containment relationship to multiple ManagedFunction IOC instances. In this case, the ManagedElement IOC may be used to represent a NE with combined ManagedFunction functionality (as indicated by the managedElementType attribute and the contained instances of different ManagedFunction IOCs). For example, a ManagedElement is used to represent the combined functionality of 3GPP defined gNBCUCPFunction, gNBCUUPFunction and gNBDUFunction.
NOTE:	For some specific functional IOCs a 1..N containment relationship is permitted.  The specific functional entities are identified in the NRMs that define subclasses of ManagedFunction.
[bookmark: _Toc20150396][bookmark: _Toc27479644][bookmark: _Toc36025156][bookmark: _Toc44516256][bookmark: _Toc45272575][bookmark: _Toc51754574]4.3.3.2	Attributes
The ManagedElement IOC includes the attributes inherited from ManagedElement_ IOC (defined in TS 28.620 [9]), attributes inherited from TopX IOC (defined in clause 4.3.8) and the following attributes:
	Attribute Name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	vendorName
	M
	T
	F
	F
	T

	userDefinedState
	M
	T
	T
	F
	T

	swVersion
	M
	T
	F
	F
	T

	priorityLabel
	O
	T
	T
	F
	T

	supportedPerfMetricGroups
	O
	T
	F
	F
	T



[bookmark: _Toc20150397][bookmark: _Toc27479645][bookmark: _Toc36025157][bookmark: _Toc44516257][bookmark: _Toc45272576][bookmark: _Toc51754575]4.3.3.3	Attribute constraints
Attribute constrains for dnPrefix: The attribute dnPrefix shall be supported if an instance of ManagedElement is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.
[bookmark: _Toc20150398][bookmark: _Toc27479646][bookmark: _Toc36025158][bookmark: _Toc44516258][bookmark: _Toc45272577][bookmark: _Toc51754576]4.3.3.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC. In addition, the following set of notifications is also valid.
	Name
	Qualifier
	Notes

	notifyDownloadNESwStatusChanged
	See Software Management IRP (3GPP TS 32.532 [6])
	

	notifyInstallNESwStatusChanged
	See Software Management IRP (3GPP TS 32.532 [6])
	

	notifyActivateNESwStatusChanged
	See Software Management IRP (3GPP TS 32.532 [6])
	


[bookmark: _Toc20150399][bookmark: _Toc27479647][bookmark: _Toc36025159][bookmark: _Toc44516259][bookmark: _Toc45272578][bookmark: _Toc51754577]4.3.4	ManagedFunction
[bookmark: _Toc20150400][bookmark: _Toc27479648][bookmark: _Toc36025160][bookmark: _Toc44516260][bookmark: _Toc45272579][bookmark: _Toc51754578]4.3.4.1	Definition
This IOC is provided for sub-classing only. It provides attribute(s) that are common to functional IOCs. Note that a ManagedElement may contain several managed functions, a managed function may contain other managed functions as specified for the specific subclass.. The ManagedFunction may be extended in the future if more common characteristics to functional objects are identified.
This IOC can represent a telecommunication function either realized by software running on dedicated hardware or realized by software running on NFVI. Each ManagedFunction instance communicates with a manager (directly or indirectly) over one or more management interfaces exposed via its containing ME instance.
[bookmark: _Toc20150401][bookmark: _Toc27479649][bookmark: _Toc36025161][bookmark: _Toc44516261][bookmark: _Toc45272580][bookmark: _Toc51754579]4.3.4.2	Attributes
The ManagedFunction IOC includes the attributes inherited from Function_ IOC (defined in TS 28.620 [9]), attributes inherited from TopX IOC (defined in clause 4.3.8) and the following attributes:
	Attribute Name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]vnfParametersList
	CM
	T
	T
	F
	T

	peeParametersList
	CM
	T
	T
	F
	T

	priorityLabel
	O
	T
	T
	F
	T

	supportedPerfMetricGroups
	O
	T
	F
	F
	T



[bookmark: _Toc20150402][bookmark: _Toc27479650][bookmark: _Toc36025162][bookmark: _Toc44516262][bookmark: _Toc45272581][bookmark: _Toc51754580]4.3.4.3	Attribute constraints

	Name
	Definition

	vnfParametersList Support Qualifier
	Condition: The ManagedFunction instance is realized by one or more VNF instance(s). Otherwise this attribute shall be absent.

	peeParametersList Support Qualifier
	Condition: The control and monitoring of PEE parameters is supported by the ManagedFunction or sub-class instance.



[bookmark: _Toc20150403][bookmark: _Toc27479651][bookmark: _Toc36025163][bookmark: _Toc44516263][bookmark: _Toc45272582][bookmark: _Toc51754581]4.3.4.4	Notifications
There is no notification defined.
[bookmark: _Toc20150404][bookmark: _Toc27479652][bookmark: _Toc36025164][bookmark: _Toc44516264][bookmark: _Toc45272583][bookmark: _Toc51754582]4.3.5	ManagementNode
[bookmark: _Toc20150405][bookmark: _Toc27479653][bookmark: _Toc36025165][bookmark: _Toc44516265][bookmark: _Toc45272584][bookmark: _Toc51754583]4.3.5.1	Definition
This IOC represents a telecommunications management system (EM) within the TMN that contains functionality for managing a number of ManagedElements (MEs). The management system communicates with the MEs directly or indirectly over one or more interfaces for the purpose of monitoring and/or controlling these MEs.
This class has similar characteristics as the ManagedElement. The main difference between these two classes is that the ManagementNode has a special association to the managed elements that it is responsible for managing. 
[bookmark: _Toc20150406][bookmark: _Toc27479654][bookmark: _Toc36025166][bookmark: _Toc44516266][bookmark: _Toc45272585][bookmark: _Toc51754584]4.3.5.2	Attributes
The ManagementNode IOC includes the attributes inherited from ManagementSystem_ IOC (defined in TS 28.620 [9]), attributes inherited from TopX IOC (defined in clause 4.3.8) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	vendorName
	M
	T
	F
	F
	T

	userDefinedState
	M
	T
	T
	F
	T

	locationName
	M
	T
	F
	F
	T

	swVersion
	M
	T
	F
	F
	T


[bookmark: _Toc20150407][bookmark: _Toc27479655][bookmark: _Toc36025167][bookmark: _Toc44516267][bookmark: _Toc45272586][bookmark: _Toc51754585]4.3.5.3	Attribute constraints
None
[bookmark: _Toc20150408][bookmark: _Toc27479656][bookmark: _Toc36025168][bookmark: _Toc44516268][bookmark: _Toc45272587][bookmark: _Toc51754586]4.3.5.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions.
[bookmark: _Toc20150409][bookmark: _Toc27479657][bookmark: _Toc36025169][bookmark: _Toc44516269][bookmark: _Toc45272588][bookmark: _Toc51754587]4.3.6	MeContext
[bookmark: _Toc20150410][bookmark: _Toc27479658][bookmark: _Toc36025170][bookmark: _Toc44516270][bookmark: _Toc45272589][bookmark: _Toc51754588]4.3.6.1	Definition
This IOC is introduced for naming purposes. It may support creation of unique DNs in scenarios when some MEs have the same RDNs due to the fact that they have been manufacturer pre-configured. 
If some MEs have the same RDNs (for the above mentioned reason) and they are contained in the same SubNetwork instance, some measure shall be taken in order to assure the global uniqueness of DNs for all IOC instances under those MEs. One way could be to set different dnPrefix for those NEs, but that would require either that: 
a)	all LDNs or DNs are locally modified using the new dnPrefix for the upper portion of the DNs, or 
b)	a mapping (translation) of the old LDNs or DNs to the new DNs every time they are used externally, e.g. in alarm notifications.
As both the two alternatives above may involve unacceptable drawbacks (as the old RDNs for the MEs then would have to be changed or mapped to new values), using MeContext offers a new alternative to resolve the DN creation. Using MeContext as part of the naming tree (and thus the DN) means that the dnPrefix, including a unique MeContext for each ME, may be directly concatenated with the LDNs, without any need to change or map the existing ME RDNs to new values.  
MeContext have 0..N instances. It may exist even if no SubNetwork exists. Every instance of MeContext contains exactly one ManagedElement during steady-state operations.
[bookmark: _Toc20150411][bookmark: _Toc27479659][bookmark: _Toc36025171][bookmark: _Toc44516271][bookmark: _Toc45272590][bookmark: _Toc51754589]4.3.6.2	Attributes
The MeContext IOC includes the attributes inherited from Top_ IOC (defined in TS 28.620 [9]), attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	dnPrefix
	CM
	T
	F
	F
	T



[bookmark: _Toc20150412][bookmark: _Toc27479660][bookmark: _Toc36025172][bookmark: _Toc44516272][bookmark: _Toc45272591][bookmark: _Toc51754590]4.3.6.3	Attribute constraints
	Name
	Definition

	dnPrefix Support Qualifier
	Condition: The instance of MeContext is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.



[bookmark: _Toc20150413][bookmark: _Toc27479661][bookmark: _Toc36025173][bookmark: _Toc44516273][bookmark: _Toc45272592][bookmark: _Toc51754591]4.3.6.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions.
[bookmark: _Toc20150414][bookmark: _Toc27479662][bookmark: _Toc36025174][bookmark: _Toc44516274][bookmark: _Toc45272593][bookmark: _Toc51754592]4.3.7	SubNetwork
[bookmark: _Toc20150415][bookmark: _Toc27479663][bookmark: _Toc36025175][bookmark: _Toc44516275][bookmark: _Toc45272594][bookmark: _Toc51754593]4.3.7.1	Definition
This IOC represents a set of managed entities. There may be zero or more instances of a SubNetwork. It shall be present if either a ManagementNode or multiple ManagedElements are present (i.e. ManagementNode and multiple ManagedElement instances shall have SubNetwork as parent).
The SubNetwork instance not contained in any other instance of SubNetwork is referred to as the "root" SubNetwork instance.
[bookmark: _Toc20150416][bookmark: _Toc27479664][bookmark: _Toc36025176][bookmark: _Toc44516276][bookmark: _Toc45272595][bookmark: _Toc51754594]4.3.7.2	Attributes
The SubNetwork IOC includes the attributes inherited from Domain_ IOC (defined in TS 28.620 [9]), attributes inherited from TopX IOC (defined in clause 4.3.8) and the following attributes:
	Attribute Name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	setOfMcc
	CM
	T
	F
	F
	T

	priorityLabel
	O
	T
	T
	F
	T

	supportedPerfMetricGroups
	O
	T
	F
	F
	T



[bookmark: _Toc20150417][bookmark: _Toc27479665][bookmark: _Toc36025177][bookmark: _Toc44516277][bookmark: _Toc45272596][bookmark: _Toc51754595]4.3.7.3	Attribute constraints
	Name
	Definition

	dnPrefix (inherited from Domain_) Support Qualifier
	Condition: The instance of SubNetwork is the local root instance of the MIB. Otherwise the attribute shall be absent or carry no information.

	setOfMcc Support Qualifier
	Condition: There is more than one value in setOfMcc of the SubNetwork ; otherwise the support is optional.



[bookmark: _Toc20150418][bookmark: _Toc27479666][bookmark: _Toc36025178][bookmark: _Toc44516278][bookmark: _Toc45272597][bookmark: _Toc51754596]4.3.7.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions
[bookmark: _Toc20150419][bookmark: _Toc27479667][bookmark: _Toc36025179][bookmark: _Toc44516279][bookmark: _Toc45272598][bookmark: _Toc51754597]4.3.8	TopX
[bookmark: _Toc20150420][bookmark: _Toc27479668][bookmark: _Toc36025180][bookmark: _Toc44516280][bookmark: _Toc45272599][bookmark: _Toc51754598]4.3.8.1	Definition
This IOC is provided for sub-classing only. All information object classes defined in all TS that claim to be conformant to 32.102 [2] shall inherit from TopX.
[bookmark: _Toc20150421][bookmark: _Toc27479669][bookmark: _Toc36025181][bookmark: _Toc44516281][bookmark: _Toc45272600][bookmark: _Toc51754599]4.3.8.2	Attributes
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	objectClass
	M
	T
	F
	T
	T

	objectInstance
	M
	T
	F
	T
	T



[bookmark: _Toc20150422][bookmark: _Toc27479670][bookmark: _Toc36025182][bookmark: _Toc44516282][bookmark: _Toc45272601][bookmark: _Toc51754600]4.3.8.3	Attribute constraints
None
[bookmark: _Toc20150423][bookmark: _Toc27479671][bookmark: _Toc36025183][bookmark: _Toc44516283][bookmark: _Toc45272602][bookmark: _Toc51754601]4.3.8.4	Notifications
There is no notification defined.
[bookmark: _Toc20150424][bookmark: _Toc27479672][bookmark: _Toc36025184][bookmark: _Toc44516284][bookmark: _Toc45272603][bookmark: _Toc51754602]4.3.9	VsDataContainer
[bookmark: _Toc20150425][bookmark: _Toc27479673][bookmark: _Toc36025185][bookmark: _Toc44516285][bookmark: _Toc45272604][bookmark: _Toc51754603]4.3.9.1	Definition
The VsDataContainer is a container for vendor specific data. The VsDataContainer is contained by Top and hence optionally name-contained by ech IOC.
[bookmark: _Toc20150426][bookmark: _Toc27479674][bookmark: _Toc36025186][bookmark: _Toc44516286][bookmark: _Toc45272605][bookmark: _Toc51754604]4.3.9.2	Attributes
The VsDataContainer IOC includes the attributes inherited from Top_ IOC (defined in TS 28.620 [9]), attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	vsDataType
	M
	T
	F
	F
	O

	vsData
	M
	T
	O
	F
	O

	vsDataFormatVersion
	M
	T
	F
	F
	O


[bookmark: _Toc20150427][bookmark: _Toc27479675][bookmark: _Toc36025187][bookmark: _Toc44516287][bookmark: _Toc45272606][bookmark: _Toc51754605]4.3.9.3	Attribute constraints
None
[bookmark: _Toc20150428][bookmark: _Toc27479676][bookmark: _Toc36025188][bookmark: _Toc44516288][bookmark: _Toc45272607][bookmark: _Toc51754606]4.3.9.4	Notifications
Support for notification on the change of attribute value is vendor-specific.
[bookmark: _Toc20150429][bookmark: _Toc27479677][bookmark: _Toc36025189][bookmark: _Toc44516289][bookmark: _Toc45272608][bookmark: _Toc51754607]4.3.10	Link
[bookmark: _Toc20150430][bookmark: _Toc27479678][bookmark: _Toc36025190][bookmark: _Toc44516290][bookmark: _Toc45272609][bookmark: _Toc51754608]4.3.10.1	Definition
This IOC is provided for sub-classing only. This IOC represents a communication link or reference point between two network entities. The Link IOC does not indicate whether the represented communication link or reference point is a physical or logical entity.
For the subclasses of Link, the following rules apply: 
1)	The subclass names shall have the form “Link_<X>_<Y>”, where <X> is a string that represents the IOC at one end of the association related to the particular Link subclass, and <Y> is a string that represents the IOC at the other end of the association. For the order of the two strings, <X> shall come alphabetically before <Y>. 
2)	In case <X> and <Y> are YyyFunction IOCs (inheriting from ManagedFunction and on first level below ManagedElement), the <X> and <Y> strings shall have the same form as the legal values of the managedElementType attribute (see clause 4.5.1), e.g. “Auc”.  Otherwise <X> and <Y> shall be the full IOC names.
Thus, two valid examples of Link subclass names would be: Link_As_Cscf and Link_Mrfc_Mrfp.
[bookmark: _Toc20150431][bookmark: _Toc27479679][bookmark: _Toc36025191][bookmark: _Toc44516291][bookmark: _Toc45272610][bookmark: _Toc51754609]4.3.10.2	Attributes
The Link IOC includes the attributes inherited from TopologicalLink_ (defined in TS 28.620 [9]), attributes inherited from TopX IOC (defined in clause 4.3.8) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	userLabel
	M
	T
	T
	F
	T

	linkType
	O
	T
	F
	F
	T

	protocolVersion
	O
	T
	F
	F
	T



[bookmark: _Toc20150432][bookmark: _Toc27479680][bookmark: _Toc36025192][bookmark: _Toc44516292][bookmark: _Toc45272611][bookmark: _Toc51754610]4.3.10.3	Attribute constraints
	Name
	Definition

	aEnd and zEnd (inherited from TopologicalLink_) Support Qualifier
	Condition: The property multiplicity is 1.


[bookmark: _Toc20150433][bookmark: _Toc27479681][bookmark: _Toc36025193][bookmark: _Toc44516293][bookmark: _Toc45272612][bookmark: _Toc51754611]4.3.10.4	Notifications
The common notifications defined in subclause 4.5 are valid for this IOC, without exceptions or additions
[bookmark: _Toc20150434][bookmark: _Toc27479682][bookmark: _Toc36025194][bookmark: _Toc44516294][bookmark: _Toc45272613][bookmark: _Toc51754612]4.3.11	EP_RP
[bookmark: _Toc20150435][bookmark: _Toc27479683][bookmark: _Toc36025195][bookmark: _Toc44516295][bookmark: _Toc45272614][bookmark: _Toc51754613]4.3.11.1	Definition
This IOC is provided for sub-classing only. This IOC represents an end point of a link used across a reference point between two network entities. 
For naming the subclasses of EP_RP, the following rules shall apply: 
-	The name of the subclassed IOC shall have the form “EP_<rp>”, where <rp> is a string that represents the name of the reference point. 
Thus, two valid examples of EP_RP subclassed IOC names would be: EP_S1 and EP_X2.
[bookmark: _Toc20150436][bookmark: _Toc27479684][bookmark: _Toc36025196][bookmark: _Toc44516296][bookmark: _Toc45272615][bookmark: _Toc51754614]4.3.11.2	Attributes
The EP_RP IOC includes the attributes inherited from Top_ (defined in TS 28.620 [9]), attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	S
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	farEndEntity
	O
	T
	-
	-
	T

	userLabel
	O
	T
	T
	-
	T

	supportedPerfMetricGroups
	O
	T
	F
	F
	T


[bookmark: _Toc20150437][bookmark: _Toc27479685][bookmark: _Toc36025197][bookmark: _Toc44516297][bookmark: _Toc45272616][bookmark: _Toc51754615]4.3.11.3	Attribute constraints
None
[bookmark: _Toc20150438][bookmark: _Toc27479686][bookmark: _Toc36025198][bookmark: _Toc44516298][bookmark: _Toc45272617][bookmark: _Toc51754616]4.3.11.4	Notifications
This class does not support any notification.
[bookmark: _Toc20150439][bookmark: _Toc27479687][bookmark: _Toc36025199][bookmark: _Toc44516299][bookmark: _Toc45272618][bookmark: _Toc51754617]4.3.12	Void
[bookmark: _Toc20150444][bookmark: _Toc27479692][bookmark: _Toc36025204][bookmark: _Toc44516300][bookmark: _Toc45272619][bookmark: _Toc51754618]4.3.13	Void
[bookmark: _Toc20150449][bookmark: _Toc27479697][bookmark: _Toc36025209][bookmark: _Toc44516301][bookmark: _Toc45272620][bookmark: _Toc51754619]4.3.14	Void
[bookmark: _Toc20150454][bookmark: _Toc27479702][bookmark: _Toc36025214][bookmark: _Toc44516302][bookmark: _Toc45272621][bookmark: _Toc51754620][bookmark: _Toc20150459][bookmark: _Toc27479707][bookmark: _Toc36025219][bookmark: _Toc44516307][bookmark: _Toc45272626][bookmark: _Toc51754621]4.3.15	Void4.3.16	ThresholdMonitor
[bookmark: _Toc20150460][bookmark: _Toc27479708][bookmark: _Toc36025220][bookmark: _Toc44516308][bookmark: _Toc45272627][bookmark: _Toc51754622]4.3.16.1	Definition
This IOC represents a threshold monitor for performance metrics. It can be name-contained by SubNetwork, ManagedElement, or ManagedFunction. A threshold monitor checks for threshold crossings of performance metric values and generates a notification when that happens.
To activate threshold monitoring, a MnS consumer needs to create a ThresholdMonitor instance on the MnS producer. For ultimate deactivation of threshold monitoring, the MnS consumer should delete the monitor to free up resources on the MnS producer.
For temporary suspension of threshold monitoring, the MnS consumer can manipulate the value of the administrative state attribute. The MnS producer may disable threshold monitoring as well, for example in overload situations. This situation is indicated by the MnS producer with setting the operational state attribute to disabled. When monitoring is resumed the operational state is set again to enabled.
All object instances below and including the instance name-containing the ThresholdMonitor (base object instance) are scoped for performance metric production. Performance metrics are monitored only on those object instances whose object class matches the object class associated to the performance metrics to be monitored.
The optional attributes objectInstances and rootObjectInstances allow to restrict the scope. When the attribute objectInstances is present, only the object instances identified by this attribute are scoped. When the attribute rootObjectInstances is present, then the subtrees whose root objects are identified by this attribute are scoped. Both attributes may be present at the same time meaning the total scope is equal to the sum of both scopes. Object instances may be scoped by both the objectInstances and rootObjectInstances attributes. This shall not be considered as an error by the MnS producer.
Multiple thresholds can be defined for multiple performance metric sets in a single monitor using thresholdInfoList. The attribute monitorGranularityPeriod defines the granularity period to be applied.
Each threshold is identified with a number (key) called thresholdLevel. A threshold is defined using the attributes thresholdValue , thresholdDirection and hysteresis.
When hysteresis is absent or carries no information, a threshold is triggered when the thresholdValue is reached or crossed. When hysteresis is present, two threshold values are specified for the threshold as follows: A high treshold value equal to the threshold value plus the hysteresis value, and a low threshold value equal to the threshold value minus the hysteresis value. When the monitored performance metric increases, the theshold is triggered when the high threshold value is reached or crossed. When the monitored performance metric decreases, the theshold is triggered when the low threshold value is reached or crossed. The hsyteresis ensures that the performance metric value can oscillate around a comparison value without triggering each time the threshold when the threshold value is crossed.
Using the thresholdDirection attribute a threshold can be configured in such a manner that it is triggered only when the monitored performance metric is going up or down upon reaching or crossing the threshold.
A ThresholdMonitor creation request shall be rejected, if the performance metrics requested to be monitored, the requested granularity period, or the requested combination thereof is not supported by the MnS producer. A creation request may fail, when the performance metrics requested to be monitored are not produced by a PerfMetricJob.
Creation and deletion of ThresholdMonitor instances by MnS consumers is optional; when not supported, ThresholdMonitor instances may be created and deleted by the system or be pre-installed.
[bookmark: _Toc20150461][bookmark: _Toc27479709][bookmark: _Toc36025221][bookmark: _Toc44516309][bookmark: _Toc45272628][bookmark: _Toc51754623]4.3.16.2	Attributes
The ThresholdMonitor IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute name
	SQ
	isReadable
	isWritable
	isInvariant
	isNotifyable

	administrativeState
	M
	T
	T
	F
	T

	operationalState
	M
	T
	F
	F
	T

	thresholdInfoList
	M
	T
	T
	F
	T

	monitoringGranularityPeriod
	M
	T
	T
	F
	T

	objectInstances
	O
	T
	T
	F
	F

	rootObjectInstances
	O
	T
	T
	F
	F


[bookmark: _Toc20150462][bookmark: _Toc27479710][bookmark: _Toc36025222][bookmark: _Toc44516310][bookmark: _Toc45272629][bookmark: _Toc51754624]4.3.16.3	Attribute constraints
None.
[bookmark: _Toc20150463][bookmark: _Toc27479711][bookmark: _Toc36025223][bookmark: _Toc44516311][bookmark: _Toc45272630][bookmark: _Toc51754625]4.3.16.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC. In addition, the following set of notifications is also valid.
	Name
	S
	Notes

	notifyThresholdCrossing
	M
	--



[bookmark: _Toc20150464][bookmark: _Toc27479712][bookmark: _Toc36025224][bookmark: _Toc44516312][bookmark: _Toc45272631][bookmark: _Toc51754626]4.3.17	ManagedNFService
[bookmark: _Toc20150465][bookmark: _Toc27479713][bookmark: _Toc36025225][bookmark: _Toc44516313][bookmark: _Toc45272632][bookmark: _Toc51754627]4.3.17.1	Definition
A ManagedNFService represents a Network Function (NF) service as defined in clause 7 of 3GPP TS 23.501[22].
[bookmark: _Toc20150466][bookmark: _Toc27479714][bookmark: _Toc36025226][bookmark: _Toc44516314][bookmark: _Toc45272633][bookmark: _Toc51754628]4.3.17.2	Attributes
The ManagedNFService IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	administrativeState
	M
	T
	T
	F
	T

	operationalState
	M
	T
	F
	T
	T

	userLabel
	O
	T
	T
	F
	T

	nFServiceType
	M
	T
	F
	T
	F

	sAP
	M
	T
	T
	F
	T

	operations
	M
	T
	T
	F
	T

	usageState
	M
	T
	F
	T
	T

	registrationState
	CM
	T
	F
	F
	T



[bookmark: _Toc20150467][bookmark: _Toc27479715][bookmark: _Toc36025227][bookmark: _Toc44516315][bookmark: _Toc45272634][bookmark: _Toc51754629]4.3.17.3	Attribute constraints
Attribute constraint for registrationState: The attribute registrationState should be supported by instance of a ManagedNFService if the service is designed for being publicshed and discovered by other NFs, and need to be registered to a repository function. E.g. Authentication service provided by AUSF should include this attribute. NF management services provided by NRF don’t include this attribute.
[bookmark: _Toc20150468][bookmark: _Toc27479716][bookmark: _Toc36025228][bookmark: _Toc44516316][bookmark: _Toc45272635][bookmark: _Toc51754630]4.3.17.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions
[bookmark: _Toc20150469][bookmark: _Toc27479717][bookmark: _Toc36025229][bookmark: _Toc44516317][bookmark: _Toc45272636][bookmark: _Toc51754631]4.3.18	Operation <<dataType>>
[bookmark: _Toc20150470][bookmark: _Toc27479718][bookmark: _Toc36025230][bookmark: _Toc44516318][bookmark: _Toc45272637][bookmark: _Toc51754632]4.3.18.1	Definition
This data type represents an Operation. An Operation is comprised of a name, an allowedNFType and an operationSemantics (See TS 23.502 [23]).
[bookmark: _Toc20150471][bookmark: _Toc27479719][bookmark: _Toc36025231][bookmark: _Toc44516319][bookmark: _Toc45272638][bookmark: _Toc51754633]4.3.18.2	Attributes
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	name
	M
	T
	F
	T
	F

	allowedNFTypes 
	M
	T
	T
	F
	T

	operationSemantics
	M
	T
	F
	T
	T



[bookmark: _Toc20150472][bookmark: _Toc27479720][bookmark: _Toc36025232][bookmark: _Toc44516320][bookmark: _Toc45272639][bookmark: _Toc51754634]4.3.18.3	Attribute constraints
None
[bookmark: _Toc20150473][bookmark: _Toc27479721][bookmark: _Toc36025233][bookmark: _Toc44516321][bookmark: _Toc45272640][bookmark: _Toc51754635]4.3.18.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
[bookmark: _Toc20150474][bookmark: _Toc27479722][bookmark: _Toc36025234][bookmark: _Toc44516322][bookmark: _Toc45272641][bookmark: _Toc51754636]4.3.19	SAP <<dataType>>
[bookmark: _Toc20150475][bookmark: _Toc27479723][bookmark: _Toc36025235][bookmark: _Toc44516323][bookmark: _Toc45272642][bookmark: _Toc51754637]4.3.19.1	Definition
This data type represents the access point of a managed NF service which is comprised of a host and a port.
[bookmark: _Toc20150476][bookmark: _Toc27479724][bookmark: _Toc36025236][bookmark: _Toc44516324][bookmark: _Toc45272643][bookmark: _Toc51754638]4.3.19.2	Attributes
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	host
	M
	T
	T
	F
	T

	port 
	M
	T
	T
	F
	T



[bookmark: _Toc20150477][bookmark: _Toc27479725][bookmark: _Toc36025237][bookmark: _Toc44516325][bookmark: _Toc45272644][bookmark: _Toc51754639]4.3.19.3	Attribute constraints
None
[bookmark: _Toc20150478][bookmark: _Toc27479726][bookmark: _Toc36025238][bookmark: _Toc44516326][bookmark: _Toc45272645][bookmark: _Toc51754640]4.3.19.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
[bookmark: _Toc20150479][bookmark: _Toc27479727][bookmark: _Toc36025239][bookmark: _Toc44516327][bookmark: _Toc45272646][bookmark: _Toc51754641]4.3.20	ManagedEntity <<ProxyClass>>
[bookmark: _Toc20150480][bookmark: _Toc27479728][bookmark: _Toc36025240][bookmark: _Toc44516328][bookmark: _Toc45272647][bookmark: _Toc51754642]4.3.20.1	Definition
This <<ProxyClass>> represents one or multiple IOCs. The IOCs the <<ProxyClass>> represents are defined where the <<ProxyClass>> is used.
[bookmark: _Toc20150481][bookmark: _Toc27479729][bookmark: _Toc36025241][bookmark: _Toc44516329][bookmark: _Toc45272648][bookmark: _Toc51754643]4.3.20.2	Attributes
See respective IOCs.
[bookmark: _Toc20150482][bookmark: _Toc27479730][bookmark: _Toc36025242][bookmark: _Toc44516330][bookmark: _Toc45272649][bookmark: _Toc51754644]4.3.20.3	Attribute constraints
See respective IOCs.
[bookmark: _Toc20150483][bookmark: _Toc27479731][bookmark: _Toc36025243][bookmark: _Toc44516331][bookmark: _Toc45272650][bookmark: _Toc51754645]4.3.20.4	Notifications
See respective IOCs.
[bookmark: _Toc27479732][bookmark: _Toc36025244][bookmark: _Toc44516332][bookmark: _Toc45272651][bookmark: _Toc51754646]4.3.21	HeartbeatControl
[bookmark: _Toc27479733][bookmark: _Toc36025245][bookmark: _Toc44516333][bookmark: _Toc45272652][bookmark: _Toc51754647]4.3.21.1	Definition
MnS consumers (i.e. notification recipients) use heartbeat notifications to monitor the communication channels between them and data report MnS producers emitting notifications such as notifyNewAlarm and notifyFileReady. 
A HeartbeatControl instance allows controlling the emission of heartbeat notifications by MnS producers. The recipients of heartbeat notifications are specified by the notificationRecipientAddress attribute of the NtfSubscriptionControl instance name containing the HeartbeatControl instance.
Note that the MnS consumer managing the HeartbeatControl instance and the MnS consumer receiving the heartbeat notifications may not be the same.
As a pre-condition for the emission of heartbeat notifications, a HeartbeatControl instance needs to be created. Creation of an instance with an initial non-zero value of the heartbeatNtfPeriod attribute triggers an immediate heartbeat notification emission. Creation of an instance with an initial zero value of the heartbeatPeriod attribute does not trigger an emission of a heartbeat notification. Deletion of an instance does not trigger an emission of a heartbeat notification.
Once the instance is created, heartbeat notifications are emitted with a periodicity defined by the value of the heartbeatNtfPeriod attribute. No heartbeat notifications are emitted if the value is equal to zero. Setting a zero value to a non zero value, or a non zero value to a different non zero value, triggers an immediate heartbeat notification, that is the base for the new heartbeat period. Setting a non zero value to a zero value stops emitting heartbeats immediately; no final heartbeat notification is sent.
The attribute triggerHeartbeatNtf allows MnS consumers to trigger the emission of an immediate additional heartbeat notification. The emission of heartbeat notifications according to the heartbeat period is not impacted by this additional notification.
Creation and deletion of HeartbeatControl instances by MnS Consumers is optional; when not supported, the HeartbeatControl instances may be created and deleted by the system or be pre-installed.
The emission of heartbeat notifications is fully controlled by HeartbeatControl instances. Subscription for heartbeat notifications is not supported by NtfSubscriptionControl. 

[bookmark: _Toc27479734][bookmark: _Toc36025246][bookmark: _Toc44516334][bookmark: _Toc45272653][bookmark: _Toc51754648]4.3.21.2	Attributes 
The HeartbeatControl IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	heartbeatNtfPeriod
	M
	T
	T
	F
	T

	triggerHeartbeatNtf
	M
	F
	T
	F
	F



[bookmark: _Toc27479735][bookmark: _Toc36025247][bookmark: _Toc44516335][bookmark: _Toc45272654][bookmark: _Toc51754649]4.3.21.3	Attribute constraints
None.
[bookmark: _Toc27479736][bookmark: _Toc36025248][bookmark: _Toc44516336][bookmark: _Toc45272655][bookmark: _Toc51754650]4.3.21.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC. In addition, the following set of notifications is also valid.
	Name
	Qualifier
	Notes

	notifyHeartbeat
	M
	--



[bookmark: _Toc27479737][bookmark: _Toc36025249][bookmark: _Toc44516337][bookmark: _Toc45272656][bookmark: _Toc51754651]4.3.22	NtfSubscriptionControl
[bookmark: _Toc27479738][bookmark: _Toc36025250][bookmark: _Toc44516338][bookmark: _Toc45272657][bookmark: _Toc51754652]4.3.22.1	Definition
NtfSubscriptionControl represents a notification subscription of a notification recipient. It can be name-contained by SubNetwork or ManagedElement.
The scope attribute is used to select managed object instances included in the subscription. The base object instance of the scope (see clause 4.3.23) is the object instance name-containing the NtfSubscriptionControl instance. When the subscriptionScope attribute is absent, all objects below and including the base object are scoped. The notifications related to the selected managed object instances are candidates to be sent to the address specified by the notificationRecipientAddress attribute.
The notificationType attribute and notificationFilter attribute allow MnS consumers to control which candidate notifications are sent to the notificationRecipientAddress.
If the notificationType attribute is present, its value identifies the notification types that are candidates to be sent to the notificationRecipientAddress. If the notificationType attribute is absent, all types of notifications are candidate to be sent to notificationRecipientAddress.
If supported, the notificationFilter attribute defines a filter that is applied to the set of candidate notifications. Only candidate notifications that pass the filter criteria are sent to the notificationRecipientAddress. If the notificationFilter attribute is absent all candidate notificatios are sent to the notificationRecipientAddress.
To receive notifications, a MnS consumer has to create a NtfSubscriptionControl instance on the MnS producer. A MnS consumer can create a subscription for another MnS consumer since it is not required the notificationRecipientAddress be his own address.
When a MnS consumer does not wish to receive notifications any more the MnS consumer shall delete the corresponding NtfSubscriptionControl instance.
Creation and deletion of NtfSubscriptionControl instances by MnS consumers is optional; when not supported, the NtfSubscriptionControl instances may be created and deleted by the system or be pre-installed.
[bookmark: _Toc27479739][bookmark: _Toc36025251][bookmark: _Toc44516339][bookmark: _Toc45272658][bookmark: _Toc51754653]4.3.22.2	Attributes
The NtfSubscriptionControl IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	notificationRecipientAddress
	M
	T
	T
	F
	T

	notificationTypes
	O
	T
	T
	F
	T

	scope
	O
	T
	T
	F
	T

	notificationFilter
	O
	T
	T
	F
	T



[bookmark: _Toc27479740][bookmark: _Toc36025252][bookmark: _Toc44516340][bookmark: _Toc45272659][bookmark: _Toc51754654]4.3.22.3	Attribute constraints
None.
[bookmark: _Toc27479741][bookmark: _Toc36025253][bookmark: _Toc44516341][bookmark: _Toc45272660][bookmark: _Toc51754655]4.3.22.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions
[bookmark: _Toc27479742][bookmark: _Toc36025254][bookmark: _Toc44516342][bookmark: _Toc45272661][bookmark: _Toc51754656]4.3.23	Scope <<dataType>>
[bookmark: _Toc27479743][bookmark: _Toc36025255][bookmark: _Toc44516343][bookmark: _Toc45272662][bookmark: _Toc51754657]4.3.23.1	Definition
This <<dataType>> defines a scope for selecting managed object instances below and including a base managed object instance. The scope is specified with the scope type and a scope level attributes. The specification of the base object instance is not part of this <<dataType>> and needs to be specified by other means.
[bookmark: _Toc27479744][bookmark: _Toc36025256][bookmark: _Toc44516344][bookmark: _Toc45272663][bookmark: _Toc51754658]4.3.23.2	Attributes
	Attribute Name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	scopeType
	M
	T
	T
	F
	T

	scopeLevel
	O
	T
	T
	F
	T



[bookmark: _Toc27479745][bookmark: _Toc36025257][bookmark: _Toc44516345][bookmark: _Toc45272664][bookmark: _Toc51754659]4.3.23.3	Attribute constraints
None.
[bookmark: _Toc27479746][bookmark: _Toc36025258][bookmark: _Toc44516346][bookmark: _Toc45272665][bookmark: _Toc51754660]4.3.23.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
[bookmark: _Toc36025259][bookmark: _Toc44516347][bookmark: _Toc45272666][bookmark: _Toc51754661]4.3.24	Void
[bookmark: _Toc36025264][bookmark: _Toc44516348][bookmark: _Toc45272667][bookmark: _Toc51754662]4.3.25	Void

[bookmark: _Toc36025269][bookmark: _Toc44516353][bookmark: _Toc45272668][bookmark: _Toc51754663]4.3.26	AlarmList
[bookmark: _Toc36025270][bookmark: _Hlk44495617][bookmark: _Toc44516354][bookmark: _Toc45272669][bookmark: _Toc51754664]4.3.26.1	Definition
The AlarmList represents the capability to store and manage alarm records. It can be name-contained by SubNetwork and ManagedElement. The management scope of an AlarmList is defined by all descendant objects of the base managed object, which is the object name-containing the AlarmList, and the base object itself.
AlarmList instances are created by the system or are pre-installed. They cannot be created nor deleted by MnS consumers.
An instance of SubNetwork or ManagedElement has at most one name-contained instance of AlarmList.
When the alarm list is locked or disabled, the existing alarm records are not updated, and new alarm records are not added to the alarm list.
 
[bookmark: _Toc36025271][bookmark: _Toc44516355][bookmark: _Toc45272670][bookmark: _Toc51754665]4.3.26.2	Attributes
The AlarmList IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	administrativeState
	M
	T
	T
	F
	T

	operationalState
	M
	T
	F
	F
	T

	numOfAlarmRecords
	M
	T
	F
	F
	F

	lastModification
	M
	T
	F
	F
	F

	alarmRecords
	M
	T
	T
	F
	F


[bookmark: _Toc36025272][bookmark: _Toc44516356][bookmark: _Toc45272671][bookmark: _Toc51754666]4.3.26.3	Attribute constraints
None
[bookmark: _Toc36025273][bookmark: _Toc44516357][bookmark: _Toc45272672][bookmark: _Toc51754667]4.3.26.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions.
[bookmark: _Toc36025274][bookmark: _Toc44516358][bookmark: _Toc45272673][bookmark: _Toc51754668]4.3.27	AlarmRecord <<dataType>>
[bookmark: _Toc36025275][bookmark: _Toc44516359][bookmark: _Toc45272674][bookmark: _Toc51754669]4.3.27.1	Definition
[bookmark: _Hlk40859086]An AlarmRecord contains alarm information of an alarmed object instance. A new record is created in the alarm list when an alarmed object instance generates an alarm and no alarm record exists with the same values for objectInstance, alarmType, probableCause and specificProblem. When a new record is created the MnS producer creates an alarmId, that unambiguously identifies an alarm record in the AlarmList.
Alarm records are maintained only for active alarms. Inactive alarms are automatically deleted by the MnS producer from the AlarmList. Active alarms are alarms whose 
a)	perceivedSeverity is not "CLEARED", or whose
b)	perceivedSeverity is "CLEARED" and its ackState is not "ACKNOWLEDED". 
[bookmark: _Toc36025276][bookmark: _Toc44516360][bookmark: _Toc45272675][bookmark: _Toc51754670]4.3.27.2	Attributes
The attributes are defined in clause 11.2.2.1.5.1 of TS 28.532 [27]. Many of them are based on definitions in ITU-T X.733 [31].

	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	alarmId
	M
	T
	F
	T
	F

	objectInstance
	M
	T
	F
	T
	F

	notificationId
	M
	T
	F
	T
	F

	alarmRaisedTime
	M
	T
	F
	F
	F (note 5)

	alarmChangedTime
	O
	T
	F
	F
	F (note 6)

	alarmClearedTime
	M
	T
	F
	F
	F (note 7)

	alarmType
	M
	T
	F
	T
	F

	probableCause
	M
	T
	F
	T
	F

	specificProblem
	O
	T
	F
	T
	F

	perceivedSeverity
	M
	T
	T (note 4)
	F
	F(note 6)

	backedUpStatus
	O
	T
	F
	F
	F

	backUpObject
	O
	T
	F
	F
	F

	trendIndication
	O
	T
	F
	F
	F

	thresholdInfo
	O
	T
	F
	F
	F

	stateChangeDefinition
	O
	T
	F
	F
	F

	monitoredAttributes
	O
	T
	F
	F
	F

	proposedRepairActions
	O
	T
	F
	F
	F

	additionalText
	O
	T
	F
	F
	F

	additionalInformation
	O (see note 3)
	T
	F
	F
	F

	rootCauseIndicator
	O
	T
	F
	F
	F

	ackTime 
	M
	T
	F
	F
	F

	ackUserId 
	M
	T
	T
	F
	F

	ackSystemId 
	O
	T
	T
	F
	F

	ackState 
	M
	T
	T
	F
	F

	clearUserId
	O (see note 1)
	T
	T
	F
	F

	clearSystemId
	O (see note 1)
	T
	T
	F
	F

	serviceUser
	O (see note 2)
	T
	F
	F
	F

	serviceProvider
	O (see note 2)
	T
	F
	F
	F

	securityAlarmDetector
	O (see note 2)
	T
	F
	F
	F

	NOTE 1:	These attributes and qualifiers are applicable only if producer supports consumer to set perceivedSeverity to CLEARED.
NOTE 2:	These attributes are supported if the producer emits notifyNewAlarm that carries security alarm information.
NOTE 3:	This attribute is supported to carry vendor specific information.
NOTE 4:  This isWritable property is True only if producer supports consumer to set perceivedSeverity to CLEARED
NOTE 5:  Emit notifyNewAlarm.
NOTE 6:  Emit notifyChangedAlarm
NOTE 7:  Emit notifyClearedAlarm
	
	
	
	



[bookmark: _Toc36025277][bookmark: _Toc44516361][bookmark: _Toc45272676][bookmark: _Toc51754671]4.3.27.3	Attribute constraints
None.
[bookmark: _Toc36025278][bookmark: _Toc44516362][bookmark: _Toc45272677][bookmark: _Toc51754672]4.3.27.4	Notifications
[bookmark: _Toc36025279]See subclause 4.5.1.
[bookmark: _Toc44516363][bookmark: _Toc45272678][bookmark: _Toc51754673]4.3.28	Void
[bookmark: _Toc44516364][bookmark: _Toc45272679][bookmark: _Toc51754674]4.3.29	Top
[bookmark: _Toc44516365][bookmark: _Toc45272680][bookmark: _Toc51754675]4.3.29.1	Definition
This IOC is provided for sub-classing only. All information object classes defined in all TS that claim to be conformant to 32.102 [2] and support the Federated Network Information Model (FNIM) concept shall inherit from Top.
[bookmark: _Toc44516366][bookmark: _Toc45272681][bookmark: _Toc51754676]4.3.29.2	Attributes
This IOC includes attributes inherited from TopX IOC (defined in clause 4.3.8) and the attributes inherited from Top_ IOC (defined in TS 28.620 [9]).
[bookmark: _Toc44516367][bookmark: _Toc45272682][bookmark: _Toc51754677]4.3.29.3	Attribute constraints
None
[bookmark: _Toc44516368][bookmark: _Toc45272683][bookmark: _Toc51754678]4.3.29.4	Notifications
There is no notification defined.
[bookmark: _Toc44516369][bookmark: _Toc45272684][bookmark: _Toc51754679]4.3.30	TraceJob
[bookmark: _Toc44516370][bookmark: _Toc45272685][bookmark: _Toc51754680]4.3.30.1	Definition
A TraceJob instance represents the Trace Control and Configuration parameters of a particular Trace Job (see TS 32.421 [29] and TS 32.422 [30] for details).
To activate Trace Jobs, a MnS consumer has to create TraceJob object instances on the MnS producer. A MnS consumer can activate a Trace Job for another MnS consumer since it is not required the value of tjTraceCollectionEntityAddress or tjStreamingTraceConsumerUri to be his own.
For the details of Trace Job activation see clauses 4.1.1.1.2 and 4.1.2.1.2 of TS 32.422 [30].
When a MnS consumer wishes to deactivate a Trace Job, the MnS consumer shall delete the corresponding TraceJob instance. For details of management Trace Job deactivation see clause 4.1.1.1.2 of TS 32.422 [30].
Creation and deletion of TraceJob instances by MnS consumers is optional; when not supported, the TraceJob instances may be created and deleted by the system or be pre-installed.
[bookmark: _Toc44516371][bookmark: _Toc45272686][bookmark: _Toc51754681]4.3.30.2	Attributes
	Attribute Name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	tjJobType
	M
	T
	T
	F
	T

	tjListOfInterfaces
	O
	T
	T
	F
	T

	tjListOfNeTypes
	CM
	T
	T
	F
	T

	tjPLMNTarget
	CM
	T
	T
	F
	T

	tjStreamingTraceConsumerURI
	CM
	T
	T
	F
	T

	tjTraceCollectionEntityAddress
	CM
	T
	T
	F
	T

	tjTraceDepth
	CM
	T
	T
	F
	T

	tjTraceReference
	M
	T
	T
	F
	T

	tjTraceReportingFormat
	M
	T
	T
	F
	T

	tjTraceTarget
	M
	T
	T
	F
	T

	tjTriggeringEvent
	CM
	T
	T
	F
	T

	tjMDTAnonymizationOfData
	CM
	T
	T
	F
	T

	tjMDTAreaConfigurationForNeighCell
	CM
	T
	T
	F
	T

	tjMDTAreaScope
	CM
	T
	T
	F
	T

	tjMDTCollectionPeriodRrmLte
	CM
	T
	T
	F
	T

	tjMDTCollectionPeriodRrmUmts
	CM
	T
	T
	F
	T

	tjMDTEventListForTriggeredMeasurement
	CM
	T
	T
	F
	T

	tjMDTEventThreshold
	CM
	T
	T
	F
	T

	tjMDTListOfMeasurements
	CM
	T
	T
	F
	T

	tjMDTLoggingDuration
	CM
	T
	T
	F
	T

	tjMDTLoggingInterval
	CM
	T
	T
	F
	T

	tjMDTMBSFNAreaList
	CM
	T
	T
	F
	T

	tjMDTMeasurementPeriodLTE
	CM
	T
	T
	F
	T

	tjMDTMeasurementPeriodUMTS
	CM
	T
	T
	F
	T

	tjMDTMeasurementQuantity
	CM
	T
	T
	F
	T

	tjMDTPLMList
	CM
	T
	T
	F
	T

	tjMDTPositioningMethod
	CM
	T
	T
	F
	T

	tjMDTReportAmount
	CM
	T
	T
	F
	T

	tjMDTReportingTrigger
	CM
	T
	T
	F
	T

	tjMDTReportInterval
	CM
	T
	T
	F
	T

	tjMDTReportType
	CM
	T
	T
	F
	T

	tjMDTSensorInformation
	CM
	T
	T
	F
	T

	tjMDTTraceCollectionEntityID
	CM
	T
	T
	F
	T



[bookmark: _Toc44516372][bookmark: _Toc45272687][bookmark: _Toc51754682]4.3.30.3	Attribute constraints
	Name
	Definition

	tjListOfNeTypes (support qualifier)
	Attribute shall be present only for Signalling Based Activation

	tjTriggeringEvent (support qualifier)
	This attribute shall be present only if Trace is supported.

	tjPLMNTarget (support qualifier)
	This attribute shall be present for management based activation when several PLMNs are suppored in the RAN.

	tjStreamingTraceConsumerURI (support qualifier)
	This attribute shall be present if streaming trace data reporting is supported and tjTraceReportingFormat set to "streaming".

	tjTraceCollectionEntityAddress (support qualifier)
	This attribute shall be present if file based trace data reporting is supported and tjTraceReportingFormat set to "file based" or when tjJobType is set to Logged MDT or Logged MBSFN MDT.

	tjTraceDepth (support qualifier)
	This attribute shall be present when tjJobType includes Trace.

	tjTriggeringEvent (support qualifier)
	This attribute shall be present when tjJobType includes Trace.

	tjMDTAnonymizationOfData (support qualifier)
	This attribute shall be present only if MDT is supported and the tjMDTAreaScope attribute is present.

	tjMDTAreaConfigurationForNeighCell (support qualifier)
	This attribute shall be present only if NR MDT is supported and the tjJobType attribute is set to Logged MDT.

	tjMDTAreaScope (support qualifier)
	This attribute shall be present if MDT is supported.

	tjMDTCollectionPeriodRrmLte (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combine Trace and Immediate MDT and the tjMDTListOfMeasurements attribute has any of M2, M3 measurement set in case of LTE.

	tjMDTCollectionPeriodRrmUmts (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combine Trace and Immediate MDT and the tjMDTListOfMeasurements attribute has any of M3, M4, M5 measurement set in case of UMTS.

	tjMDTEventListForTriggeredMeasurement (support qualifier)
	This attribute shall be present only if NR MDT is supported and the tjJobType attribute is set to Logged MDT.

	tjMDTEventThreshold (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT and the tjMDTReportingTrigger attribute is configured for A2EventReporting in LTE or 1F/1IEventReporting in UMTS.

	tjMDTListOfMeasurements (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT.

	tjMDTLoggingDuration (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Logged MDT or Logged MBSFN MDT.

	tjMDTLoggingInterval (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Logged MDT or Logged MBSFN MDT.

	tjMDTMBSFNAreaList (support qualifier)
	This attribute shall be present only if Logged MBSFN MDT is supported and the tjJobType attribute is set to Logged MBSFN MDT. This is applicable only for eUTRAN.

	tjMDTMeasurementPeriodLTE (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combine Trace and Immediate MDT and the tjMDTListOfMeasurements attribute for LTE has either M4 or M5 measurement set.

	tjMDTMeasurementPeriodUMTS (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combine Trace and Immediate MDT and the tjMDTListOfMeasurements attribute for UMTS has M6 or M7 measurements set.

	tjMDTMeasurementQuantity (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combined Trace and Immediate MDT and the tjMDTReportingTrigger parameter is set to event 1F.

	tjMDTPLMList (support qualifier)
	This attribute shall be present only if MDT is supported, several PLMNs are supported in the RAN and the tjJobType attribute is set to Logged MDT.

	tjMDTPositioningMethod (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT or combine Trace and Immediate MDT.

	tjMDTReportAmount (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT and the tjMDTReportingTrigger attribute is configured for Periodic Measurements.

	tjMDTReportingTrigger (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT and the tjMDTListOfMeasurements attribute is configured for M1 (for both UMTS and LTE) or M2 (only for UMTS).

	tjMDTReportInterval (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Immediate MDT and the tjMDTReportingTrigger is configured for Periodic Measurements

	tjMDTReportType (support qualifier)
	This attribute shall be present only if NR MDT is supported and the tjJobType attribute is set to Logged MDT.

	tjMDTSensorInformation (support qualifier)
	This attribute shall be present only if NR MDT is supported.

	tjMDTTraceCollectionEntityID (support qualifier)
	This attribute shall be present only if MDT is supported and the tjJobType attribute is set to Logged MDT.

	tjTraceTarget, tjMDTAreaScope (values)
	The tjTraceTarget shall be public ID in case of a Management Based Activation is done to an ScscfFunction. The tjTraceTarget shall be cell only in case of the UTRAN cell traffic trace function. 
The tjTraceTarget shall be E-UtranCell only in case of E-UTRAN cell traffic trace function.The tjTraceTarget shall be either IMSI or IMEI(SV) if the Trace Session is activated to any of the following ManagedEntity(ies):
-	HssFunction
-	MscServerFunction
-	SgsnFunction
-	GgsnFunction
-	BmscFunction
-	RncFunction
-	MmeFunction
The tjTraceTarget shall be IMSI if the Trace Session is activated to a ManagedEntity playing a role of ServinGWFunction.
In case of signaling based MDT, the tjTraceTarget attribute shall be able to carry (IMSI or IMEI(SV)), the tjMDTAreaScope attribute shall be able to carry a list of (cell or EUtranCell or TA/LA/RA).
In case of management based Immediate MDT, the tjTraceTarget attribute shall be null value, the tjMDTAreaScope attribute shall carry a list of (Utrancell or E-UtranCell).
In case of management based Logged MDT, the tjTraceTarget attribute shall carry an eNodeBs or a RNC. The Logged MDT should be initiated on the specified eNodeB/RNC in tjTraceTarget. The tjMDTAreaScope attribute shall carry a list of (Utrancell or E-UtranCell or TA/LA/RA)..
In case of RLF reporting, or RCEF reporting,  the tjTraceTarget attribute shall be null value, the tjMDTAreaScope attribute shall carry one or list of eNBs.



[bookmark: _Toc44516373][bookmark: _Toc45272688][bookmark: _Toc51754683]4.3.30.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC, without exceptions.
[bookmark: _Toc44516374][bookmark: _Toc45272689][bookmark: _Toc51754684]4.3.31	PerfMetricJob
[bookmark: _Toc44516375][bookmark: _Toc45272690][bookmark: _Toc51754685]4.3.31.1	Definition
This IOC represents a performance metric production job. It can be name-contained by SubNetwork, ManagedElement, or ManagedFunction.
To activate the production of the specified performance metrics, a MnS consumer needs to create a PerfMetricJob instance on the MnS producer. For ultimate deactivation of metric production, the MnS consumer should delete the job to free up resources on the MnS producer.
For temporary suspension of metric production, the MnS consumer can manipulate the value of the administrative state attribute. The MnS producer may disable metric production as well, for example in overload situations. This situation is indicated by the MnS producer with setting the operational state attribute to disabled. When production is resumed the operational state is set again to enabled.
The perfMetricJobGroupId is a common reference across all members of a PerfMetricJob group. A group contains related PerfMetricJob instances.
The attribute performanceMetrics defines the performance metrics to be produced and the attribute granularityPeriod defines the granularity period to be applied. 
All object instances below and including the instance name-containing the PerfMetricJob (base object instance) are scoped for performance metric production. Performance metrics are produced only on those object instances whose object class matches the object class associated to the performance metrics to be produced.
The optional attributes objectInstances and rootObjectInstances allow to restrict the scope. When the attribute objectInstances is present, only the object instances identified by this attribute are scoped. When the attribute rootObjectInstances is present, then the subtrees whose root objects are identified by this attribute are scoped. Both attributes may be present at the same time meaning the total scope is equal to the sum of both scopes. Object instances may be scoped by both the objectInstances and rootObjectInstances attributes. This shall not be considered as an error by the MnS producer. 
When the performance metric requires performance metric production on multiple managed objects, which is for example the case for KPIs, the MnS consumer needs to ensure all required objects are scoped. Otherwise a PerfMetricJob creation request shall fail.
The attribute reportingCtrl specifies the method and associated control parameters for reporting the produced measurements to MnS consumers. Three methods are available: file-based reporting with selection of the file location by the MnS producer, file-based reporting with selection of the file location by the MnS consumer and stream-based reporting.
A PerfMetricJob creation request shall be rejected, if the requested performance metrics, the requested granularity period, the requested repoting method, or the requested combination thereof is not supported by the MnS producer.
Creation and deletion of PerfMetricJob instances by MnS consumers is optional; when not supported, PerfMetricJob instances may be created and deleted by the system or be pre-installed.
[bookmark: _Toc44516376][bookmark: _Toc45272691][bookmark: _Toc51754686]4.3.31.2	Attributes
The PerfMetricJob IOC includes attributes inherited from Top IOC (defined in clause 4.3.829) and the following attributes:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	administrativeState
	M
	T
	T
	F
	T

	operationalState
	M
	T
	F
	F
	T

	perfMetricJobGroupId
	M
	T
	T
	T
	T

	performanceMetrics
	M
	T
	T
	F
	T

	granularityPeriod
	M
	T
	T
	F
	T

	objectInstances
	O
	T
	T
	F
	T

	rootObjectInstances
	O
	T
	T
	F
	T

	reportingCtrl
	M
	T
	T
	F
	T



[bookmark: _Toc44516377][bookmark: _Toc45272692][bookmark: _Toc51754687]4.3.31.3	Attribute constraints
None.
[bookmark: _Toc44516378][bookmark: _Toc45272693][bookmark: _Toc51754688]4.3.31.4	Notifications
The common notifications defined in clause 4.5 are valid for this IOC. In addition, the following set of notifications is also valid.
	Name
	S
	Notes

	notifyFileReady
	M
	--

	notifyFilePreparationError
	M
	--



[bookmark: _Toc44516379][bookmark: _Toc45272694][bookmark: _Toc51754689]4.3.32	SupportedPerfMetricGroup <<dataType>>
[bookmark: _Toc44516380][bookmark: _Toc45272695][bookmark: _Toc51754690]4.3.32.1	Definition
[bookmark: _Toc44516381][bookmark: _Toc45272696]This <<dataType>> captures a group of supported performance metrics, and associated (production and monitoring) granularity periods and reporting methods that are supported for the specified performance metric group.
[bookmark: _Toc51754691]4.3.32.2	Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	performanceMetrics
	M
	T
	F
	F
	T

	granularityPeriods
	M
	T
	F
	F
	T

	reportingMethods
	M
	T
	F
	F
	T

	monitorGranularityPeriods
	M
	T
	F
	F
	T


[bookmark: _Toc44516382][bookmark: _Toc45272697][bookmark: _Toc51754692]4.3.32.3	Attribute constraints
None
[bookmark: _Toc44516383][bookmark: _Toc45272698][bookmark: _Toc51754693]4.3.32.4	Notifications
Not applicable.
[bookmark: _Toc44516384][bookmark: _Toc45272699][bookmark: _Toc51754694]4.3.33	ReportingCtrl <<choice>>
[bookmark: _Toc44516385][bookmark: _Toc45272700][bookmark: _Toc51754695]4.3.33.1	Definition
This <<choice>> defines the method for reporting collected performance metrics to MnS consumers as well as the parameters for configuring the reporting function. It is a choice between the control parameter required for the reporting methods, whose presence selects the reporting method as follows:
When only the fileReportingPeriod attribute is present, the MnS producer shall store files on the MnS producer at a location selected by the MnS producer and inform the MnS consumer about the availability of new files and the file location using the notifyFileReady notification.
When only the fileReportingPeriod and fileLocation attributes are present, the MnS producer shall store the files on the MnS consumer at the loaction specified by fileLocation. No notification is emitted by the MnS producer.
When only the streamTarget attribute is present, the MnS producer shall stream the data to the location specified by streamTarget.
For the file-based reporting methods the fileReportingPeriod attribute specifies the time window during which collected measurements are stored into the same file before the file is closed and a new file is opened.
[bookmark: _Toc44516386][bookmark: _Toc45272701][bookmark: _Toc51754696]4.3.33.2	Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	CHOICE_1.1   fileReportingPeriod
	CM
	T
	T
	F
	T

	CHOICE_2.1   fileReportingPeriod
	CM
	T
	T
	F
	T

	CHOICE_2.2   fileLocation
	CM
	T
	T
	F
	T

	CHOICE_3.1   streamTarget
	CM
	T
	T
	F
	T



[bookmark: _Toc44516387][bookmark: _Toc45272702][bookmark: _Toc51754697]4.3.33.3	Attribute constraints
	Name
	Definition

	CHOICE_1.1   fileReportingPeriod
	This attribute shall be supported, when the file-based reporting method is supported, and the files are stored on the MnS producer.

	CHOICE_2.1   fileReportingPeriod
CHOICE_2.2   fileLocation
	These attributes shall be supported, when the file-based reporting method is supported, and the files are stored on the MnS consumer.

	CHOICE_3.1   streamTarget
	This attribute shall be supported, when the stream-based reporting method is supported



[bookmark: _Toc44516388][bookmark: _Toc45272703][bookmark: _Toc51754698]4.3.33.4	Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
[bookmark: _Toc51754699]4.3.34	ThresholdInfo <<dataType>>
[bookmark: _Toc51754700]4.3.34.1	Definition
This data type defines a single threshold level.
[bookmark: _Toc51754701]4.3.34.2	Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	performanceMetrics
	M
	T
	T
	F
	T

	thresholdLevel
	M
	T
	T
	F
	T

	thresholdDirection
	M
	T
	T
	F
	T

	thresholdValue
	M
	T
	T
	F
	T

	hysteresis
	O
	T
	T
	F
	T





	End of Change



