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Rationale

To support the network management of NEs that are virtualized, a new <<IOC>>VNFC and a new <<DataType>>VContainer are proposed for addition into Generic NRM IRP [1]. 
The <<IOC>>ManagedFunction would name-contain the <<IOC>>VNFC, which in turn would contain the <<DataType>>VContainer.
In the MIB, a ManagedFunction instance without name-containing any VNFC instance(s) is representing a network function that is not virtualized.

The life-cycle of the set of ManagedFunction and VNFC(s), representing the virtualized network function, can be as follows (the precise life-cycle of these instances are not subject of this pCR):

1. After a successful instantiate_VNF (say of a virtualised MME) operation, the EM should create one (if an appropriate one does not exist) new ManagedElement, a new MMEFunction and one or more VNFC(s) where the ManagedElement would name-contain MMEFunction, which in turn, name-contain VNFC(s).
2. After a successful terminate_VNF (say of the virtualised MME mentioned above) operation, the EM should remove the corresponding ManagedFunction and VNFC(s). The EM should also remove the ManagedElement, name-containing the removed MMEFunction, if it does not have any more name-contained instance.
By reading, say using the Basic CM IRP [2], the instances representing a virtualized network function, IRPManager can, by reading the relevant <<IOC>>ManagedElement instance:  

· Know if the virtualized NE is a multi-location NE. Note the following attribute locationName of <<IOC>>ManagedElement_ of TS 28.620 and <<IOC>>ManagedElement inherits from <<IOC>>ManagedElement_. 

	locationName
	The physical location (e.g. an address) of an entity represented by a (derivative of) ManagedElement_. It may contain no information to support the case where the derivative of ManagedElement_ needs to represent a distributed multi-location NE. 

allowedValues: N/A


· Know the location if the virtualized NE is a single-location NE.

· Know the identifiers of the virtualized containers (supporting the VNFC). But would not know if the identified virtualized container is supporting more than one VNFC.

· Know the type of virtualized containers used by the VNFC(s).

· May deduce, by looking at the vContainerId, the identity of the VIM managing the virtualized container. If it can, it knows if the ManagedElement is managed by multiple VIMs.

4

Proposal

The text in this section is structured in form that can be readily transported into NRM IRP specifications. 
Section 4.1 is presented for text to be transported into [4]. Section 4.2 is presented for text to be transported into [1].

4.1
Requirements for NRM supporting VNF
The VNF related model constructs will be defined in [1], the Generic NRM IRP. 

Reference [4] captures the requirements of the Generic NRM IRP as follows.
  “
4.  Requirements
The following general and high-level requirements apply for the present IRP:
A. IRP-related requirements in 3GPP TS 32.101 [1].

B. IRP-related requirements in 3GPP TS 32.102 [2].

C. IRP-related requirements in 3GPP TS 32.600 [3].

In addition, the NRM defined by this IRP:

1. Shall be generic, i.e. not contain any domain specific definitions such as UTRAN or CN entities. Examples of generic entities are: High-level IOCs for containment of other more domain-specific IOCs, and virtual IOCs for sub-classing by other more domain-specific IOCs.

2. Shall support management of UMTS-GSM Inter-system handover.

3. Shall support communications for telecommunication network management purposes, including management of converged networks. 
4. Is a member of the Federated Network Information Model (FNIM) [6] and its information is derived from FNIM Umbrella Information Model (UIM) [7].

  “

Add the following requirements statements:
5. Shall support communications for telecommunication network management purposes, including management of Virtualized Network Functions (VNFs). 
6. Shall capture the following information (e.g. using the Basic CM IRP [2], the IRPManager can know):  
a. If the virtualized NE is a multi-location NE;
b. The identifiers of the VNFCs’ instances which collectively, represents the VNF instance;
c. The identifiers of the virtualized containers’ instances where one instance is supporting one VNFC instance;
d. The type of virtualized container;
7. Should allow reader (e.g. IRPManager) of alarm and performance data, sourced by virtualized container identifier, to determine which VNFC is potentially affected;

8. Should support VNFC application alarm and performance data to be sourced by the identifier of the VNFC instance (instead of to be sourced by the identifier of VNF instance, such as MMEFunction);
9. Should support correlation of the VNFC alarm and performance data with those sourced by identifier of the virtualized container (since one VNFC instance is supported by one virtualized container instance). 
4.2
Model
To support the network management of NEs that are virtualized, a new <<IOC>>VNFC and a new <<DataType>>VContainer are suggested for addition into Generic NRM IRP [1] such that Figure 4.2.1-1 of [x] would look as follows:
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The <<IOC>>VNFC would inherit from <<IOC>>ManagedFunction such that the following inheritance diagram would be added into Figure 4.2.2-1 of [x].
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In the MIB, a derivative of ManagedFunction instance such as MMEFunction instance that does not name-contains any VNFC instance(s) is representing a network function that is not virtualized; otherwise, it represents a network function that is virtualized. 

Note:
In this case when the derivative represents a network function that is virtualized, how the derivative can capture the “ID of the VNF instance” as described in section 6.3.2.1 “vnfr base elements” of [3] is FFS. In addition, the scope of uniqueness of “ID of the VNF instance” is also FFS, e.g. is the value unique only among VNF instances managed by the VNFM instance or its value is unique among all VNF instances managed by all VNFM instances and/or by all NFVO instances. 
The life-cycle of ManagedFunction and VNFC(s), representing the virtualized network function, is:

1. After a successful instantiate_VNF (say of a virtualised MME) operation, the EM should create one (if an appropriate one does not exist) new ManagedElement, a new MMEFunction and one or more VNFC(s) where the ManagedElement would name-contain MMEFunction, which in turn, name-contain VNFC(s).

2. After a successful terminate_VNF (say of the virtualised MME mentioned above) operation, the EM should remove the corresponding ManagedFunction and VNFC(s). The EM should also remove the ManagedElement, name-containing the removed MMEFunction, if it does not have any more name-contained instance.

IOC definition of VNFC
Definition

VNF vendors may structure the VNF application software into software called VNF Components (VNFCs). VNFs are implemented with one or more VNFCs. 

The VNF is represented by <<IOC>>ManagedFunction. The VNFC is represented by <<IOC>>VNFC (which inherits from <<IOC>>ManagedFunction​). 

This <<IOC>> is name-contained by <<IOC>>ManagedFunction. If a ManagedFunction instance does not contain any VNFC instance, then the ManagedFunction instance is not a virtualized function.

Attributes

	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	 id (note 1) 
	M
	M
	-
	-
	M

	vNFCDId
	M
	M
	-
	-
	-

	
	
	
	
	
	


Note 1:  This attribute contains the DN of the VNFC instance. This attribute is inherited from <<IOC>>Top_. It is not to be displayed in the actual NRM IRP IS. It is displayed here for reader’s convenience only.
Attribute constraints

None

Notifications

TBD

DataType definition of VContainer
Definition
According to [3], a virtualisation container is a “partition of a compute node that provides an isolated virtualised computation environment”. VNF vendors structure the VNF application software into one or more software modules called VNF Components (VNFCs) where one VNFC would execute or run in one virtualization container. 
There are many types of virtualisation container such as virtual machine (VM), OS container, etc. (See definition of virtualization container in [3].)

Note:
In case VNFC/VNF has detected errors of NFVI, it is FFS how to encode/use the vContainerId as the identifier of the alarmed object in the alarm report to NM. 
Attributes

	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	vContainerType
	M
	M
	-
	-
	-

	vContainerId
	M
	M
	-
	-
	-


Attribute constraints

None

Notifications

N/A
Attribute properties
	Attribute Name
	Documentation
	Properties

	vNFCDId
	This attribute contains the identifier of the VNFC Descriptor.
Note: 
ETSI phase 1 work uses only VNFD and there is no specification for VNFCD.


	type: String
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: No default value

allowedValues: N/A

isNullable: False



	vContainerType
	This attribute indicates the type of virtualisation container, e.g. VM, OS container.
See definition of virtualization container in [3].
	type: String

multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: No default value

allowedValues: N/A
isNullable: False



	vContainerId
	This attribute contains the identifier of the virtualisation container.

	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: No default value

allowedValues: N/A

isNullable: False
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