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[bookmark: _Toc489427170][bookmark: _Toc489431669][bookmark: _Toc489515096][bookmark: _Toc489974705][bookmark: _Toc503517458]7.1	VNF Descriptor (VNFD)
[bookmark: _Toc489427171][bookmark: _Toc489431670][bookmark: _Toc489515097][bookmark: _Toc489974706][bookmark: _Toc503517459]7.1.1	Introduction
The clauses below define the information elements related to the VNFD. A UML representation of the VNFD high‑level structure is shown in figure 7.1.1-1.
 [image: ]
Figure 7.1.1-1: VNFD high-level structure
[bookmark: _Toc489427172][bookmark: _Toc489431671][bookmark: _Toc489515098][bookmark: _Toc489974707][bookmark: _Toc503517460]7.1.2	VNFD information element
[bookmark: _Toc489427173][bookmark: _Toc489431672][bookmark: _Toc489515099][bookmark: _Toc489974708][bookmark: _Toc503517461]7.1.2.1	Description
A VNFD is a deployment template which describes a VNF in terms of deployment and operational behaviour requirements. It also contains connectivity, interface and virtualised resource requirements.
[bookmark: _Toc489427174][bookmark: _Toc489431673][bookmark: _Toc489515100][bookmark: _Toc489974709][bookmark: _Toc503517462]7.1.2.2	Attributes
The attributes of the VNFD information element shall follow the indications provided in table 7.1.2.2-1.
Table 7.1.2.2-1: Attributes of the VNFD information element



	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vnfdInvariantId
	
	1
	Identifier
	Invariant identifier of the VNFD

	vnfdId
	M
	1
	Identifier
	Identifier of this VNFD information element. This attribute shall be globally unique. The format will be defined in the data model specification phase. See note 1.

	nfDescription
	
	1
	NFDescription
	Description of the VNF.

	vnfProvider
	M
	1
	String
	Provider of the VNF and of the VNFD.

	vnfProductName
	M
	1
	String
	Name to identify the VNF Product. Invariant for the VNF Product lifetime.

	vnfSoftwareVersion
	M
	1
	Version
	Software version of the VNF. This is changed when there is any change to the software that is included in the VNF Package.

	vnfdVersion
	M
	1
	Version
	Identifies the version of the VNFD.

	vnfProductInfoName
	M
	0..1
	String
	Human readable name for the VNF Product. Can change during the VNF Product lifetime. 

	vnfProductInfo
Description
	M
	0..1
	String
	Human readable description of the VNF Product. Can change during the VNF Product lifetime.

	vnfmInfo
	M
	1..N
	String
	Identifies VNFM(s) compatible with the VNF described in this version of the VNFD.

	localizationLanguage
	M
	0..N
	Not specified
	Information about localization languages of the VNF (includes e.g. strings in the VNFD). See note 4.

	defaultLocalization
Language
	M
	0..1
	Not specified
	Default localization language that is instantiated if no information about selected localization language is available.
Shall be present if "localizationLanguage" is present and shall be absent otherwise.

	vdu
	M
	1..N
	Vdu
	Virtualisation Deployment Unit. See clause 7.1.6.

	virtualComputeDesc
	M
	0..N
	VirtualCompute
Desc
	Defines descriptors of virtual compute resources to be used by the VNF. See clause 7.1.9.2.2.

	virtualStorageDesc
	M
	0..N
	VirtualStorage
Desc
	Defines descriptors of virtual storage resources to be used by the VNF. See clause 7.1.9.4.2.

	intVirtualLinkDesc
	M
	0..N
	VnfVirtualLink
Desc
	Represents the type of network connectivity mandated by the VNF provider between two or more CPs which includes at least one internal CP. See clause 7.1.7.

	
	
	
	
	

	vnfExtCpd
	M
	1..N
	VnfExtCpd
	Describes external interface(s) exposed by this VNF enabling connection with a VL. See clause 7.1.3.

	deploymentFlavour
	M
	1..N
	VnfDf
	Describes specific DF(s) of a VNF with specific requirements for capacity and performance. See clause 7.1.8.

	configurableProperties
	M
	0..1
	VnfConfigurable
Properties
	Describes the configurable properties of the VNF (e.g. related to auto scaling and auto healing). See clause 7.1.12.

	modifiableAttributes
	M
	1
	VnfInfoModifiableAttributes
	Describes the modifiable attributes of the VNF. See clause 7.1.14.

	lifeCycleManagementScript
	M
	0..N
	LifeCycleManagementScript
	Includes a list of events and corresponding management scripts performed for the VNF. See clause 7.1.13.

	elementGroup
	M
	0..N
	VnfdElementGroup
	Describes the associated elements of a VNFD for a certain purpose during VNF lifecycle management. See clause 7.1.4.

	vnfIndicator
	M
	0..N
	VnfIndicator
	Declares the VNF indicators that are supported by this VNF.

	autoScale
	M
	0..N
	Rule
	Rule that determines when a scaling action needs to be triggered on a VNF instance e.g. based on certain VNF indicator values or VNF indicator value changes or a combination of VNF indicator value(s) and monitoring parameter(s). See notes 2 and 3.

	
	
	
	
	

	logo
	
	0..1
	String
	File path of the vendor specified logo.

	homingGroup
	
	0..N
	Not Specified
	

	NOTE 1:	The VNFD Identifier shall be used as the unique identifier of the VNF Package that contains this VNFD. Any modification of the content of the VNFD or the VNF Package shall result in a new VNFD Identifier.
NOTE 2:	Monitoring parameters are specified as part of VNF flavour, VDU and VL descriptions.
NOTE 3:	The rule (conditions and actions) can be expressed as a script.
NOTE 4:	This allows to provide one or more localization languages to support selecting a specific localization language at VNF instantiation time.


	Attribute
	Qualifier
	Cardinality
	Content
	Description
	CMCC Comment

	vnfdInvariantId
	
	1
	Identifier
	Invariant identifier of the VNFD
	Can it be merged with nfProductName below?

	vnfdId
	M
	1
	Identifier
	Identifier of this VNFD information element. This attribute shall be globally unique. The format will be defined in the data model specification phase. See note 1.
	TBA


	nfDescription
	
	1
	NFDescription
	Description of the VNF.
	Confirmed

	vnfProvider
	M
	1
	String
	Provider of the VNF and of the VNFD.
	Confirmed

	vnfProductName
	M
	1
	String
	Name to identify the VNF Product. Invariant for the VNF Product lifetime.
	Renamed to Name

	vnfSoftwareVersion

	M
	1
	Version
	Software version of the VNF. This is changed when there is any change to the software that is included in the VNF Package.
	Renamed to SWversion

	vnfdVersion
	M
	1
	Version
	Identifies the version of the VNFD.
	Renamed to Version

	vnfProductInfoName
	M
	0..1
	String
	Human readable name for the VNF Product. Can change during the VNF Product lifetime. 
	Renamed to Shortname

	vnfProductInfo
Description
	M
	0..1
	String
	Human readable description of the VNF Product. Can change during the VNF Product lifetime.
	Renamed to description

	vnfmInfo
	M
	0..N
	String
	Identifies VNFM(s) compatible with the VNF described in this version of the VNFD.
	TBA.
Suggest to follow R1 convention, using the name of micro-service of the vnfm drive.
For vendor specific vnfm: vendorname+vnfmdriver
For generic vnfm: gvnfmdriver

	localizationLanguage
	M
	0..N
	Not specified
	Information about localization languages of the VNF (includes e.g. strings in the VNFD). See note 4.
	Optional, refer to ISO936 https://www.iso.org/iso-639-language-codes.html 

	defaultLocalization
Language
	M
	0..1
	Not specified
	Default localization language that is instantiated if no information about selected localization language is available.
Shall be present if "localizationLanguage" is present and shall be absent otherwise.
	Optional, refer to ISO936 https://www.iso.org/iso-639-language-codes.html 

	Vdu
	M
	1..N
	Vdu
	Virtualisation Deployment Unit. See clause 7.1.6.
	Confirmed.

	virtualComputeDesc
	M
	1..N
	VirtualComputeDesc
	Defines descriptors of virtual compute resources to be used by the VNF. See clause 7.1.9.2.2.
	Suggest to change from 0.. N to 1.. N.

	virtualStorageDesc
	M
	0..N
	VirtualStorageDesc
	Defines descriptors of virtual storage resources to be used by the VNF. See clause 7.1.9.4.2.
	Confirmed

	intVirtualLinkDesc
	M
	1..N
	VnfVirtualLinkDesc
	Represents the type of network connectivity mandated by the VNF provider between two or more CPs which includes at least one internal CP. See clause 7.1.7.
	Confirmed

	vnfExtCpd
	M
	1..N
	VnfExtCpd
	Describes external interface(s) exposed by this VNF enabling connection with a VL. See clause 7.1.3.
	Confirmed

	deploymentFlavour
	M
	1..N
	VnfDf
	Describes specific DF(s) of a VNF with specific requirements for capacity and performance. See clause 7.1.8.
	Confirmed

	configurableProperties
	M
	0..1
	VnfConfigurableProperties
	Describes the configurable properties of the VNF (e.g. related to auto scaling and auto healing). See clause 7.1.12.
	Optional. Without definitions for key-value pairs.

	modifiableAttributes
	M
	0..1
	VnfInfoModifiableAttributes
	Describes the modifiable attributes of the VNF. See clause 7.1.14.
	Optional Without definitions for key-value pairs.

	lifeCycleManagementScript
	M
	0..N
	LifeCycleManagementScript
	Includes a list of events and corresponding management scripts performed for the VNF. See clause 7.1.13.
	Confirmed

	elementGroup
	M
	0..N
	VnfdElementGroup
	Describes the associated elements of a VNFD for a certain purpose during VNF lifecycle management. See clause 7.1.4.
	To be further worked on. 
Without definitions for key-value pairs.

	vnfIndicator
	M
	0..N
	VnfIndicator
	Declares the VNF indicators that are supported by this VNF.
	Confirmed

	autoScale
	M
	0..N
	Rule
	Rule that determines when a scaling action needs to be triggered on a VNF instance e.g. based on certain VNF indicator values or VNF indicator value changes or a combination of VNF indicator value(s) and monitoring parameter(s). See notes 2 and 3.
	To be further worked on. 
Suggest to allow for multiple rules. Provide specifications for rule definition.

	logo
	M
	0..1
	String
	File path of the vendor specified logo.
	Confirmed

	homingGroup
	
	0..N
	Not Specified
	
	Not sure when and how to use this attribute.

	NOTE 1:	The VNFD Identifier shall be used as the unique identifier of the VNF Package that contains this VNFD. Any modification of the content of the VNFD or the VNF Package shall result in a new VNFD Identifier.
NOTE 2:	Monitoring parameters are specified as part of VNF flavour, VDU and VL descriptions.
NOTE 3:	The rule (conditions and actions) can be expressed as a script.
NOTE 4:	This allows to provide one or more localization languages to support selecting a specific localization language at VNF instantiation time.
	



[bookmark: _Toc489427175][bookmark: _Toc489431674][bookmark: _Toc489515101][bookmark: _Toc489974710][bookmark: _Toc503517463]7.1.3	Information elements related to VnfExtCpd
[bookmark: _Toc489427176][bookmark: _Toc489431675][bookmark: _Toc489515102][bookmark: _Toc489974711][bookmark: _Toc503517464]7.1.3.1	Introduction
The clauses below define the information elements related to the VnfExtCpd.
[bookmark: _Toc489427177][bookmark: _Toc489431676][bookmark: _Toc489515103][bookmark: _Toc489974712][bookmark: _Toc503517465]7.1.3.2	VnfExtCpd information element
[bookmark: _Toc489427178][bookmark: _Toc489431677][bookmark: _Toc489515104][bookmark: _Toc489974713][bookmark: _Toc503517466]7.1.3.2.1	Description
A VnfExtCpd is a type of Cpd and describes an external interface, a.k.a external CP, exposed by this VNF enabling connection with a VL.
A VnfExtCpd inherits from the Cpd Class (see clause 7.1.6.3). All attributes of the Cpd are also attributes of the VnfExtCpd.
When the VnfExtCpd is mapped to a VduCpd, the values for the attributes type, subType and description shall be identical for both elements. 
[bookmark: _Toc489427179][bookmark: _Toc489431678][bookmark: _Toc489515105][bookmark: _Toc489974714][bookmark: _Toc503517467]7.1.3.2.2	Attributes 
The attributes of the VnfExtCpd information element shall follow the indications provided in table 7.1.3.2.2-1.
Table 7.1.3.2.2-1: Attributes of the VnfExtCpd information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	intCpd
	M
	0..1
	Identifier (Reference to VduCpd)
	Reference to the internal VDU CPD which is used to instantiate internal CPs. These internal CPs are, in turn, exposed as external CPs defined by this external CPD. Either intVirtualLinkDesc or intCpd shall be present.

	virtualNetworkInterfaceRequirements
	M
	0..N
	VirtualNetworkInterfaceRequirements
	Specifies requirements on a virtual network interface realising the CPs instantiated from this CPD.
See note.

	(inherited attributes)
	
	
	
	All attributes inherited from Cpd.

	NOTE:	In case of referencing an intCpd via its identifier, the virtualNetworkInterfaceRequirements attribute of the referenced intCpd applies.



[bookmark: _Toc489427180][bookmark: _Toc489431679][bookmark: _Toc489515106][bookmark: _Toc489974715][bookmark: _Toc503517468]7.1.3.3	AddressData information element
[bookmark: _Toc489427181][bookmark: _Toc489431680][bookmark: _Toc489515107][bookmark: _Toc489974716][bookmark: _Toc503517469][bookmark: _GoBack]7.1.3.3.1	Description
The AddressData information element supports providing information about the addressing scheme and parameters applicable to a CP. 
[bookmark: _Toc489427182][bookmark: _Toc489431681][bookmark: _Toc489515108][bookmark: _Toc489974717][bookmark: _Toc503517470]7.1.3.3.2	Attributes
The attributes of the AddressData information element shall follow the indications provided in table 7.1.3.3.2-1.
Table 7.1.3.3.2-1: Attributes of the AddressData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	addressType
	M
	1
	Enum
	Describes the type of the address to be assigned to the CP instantiated from the parent CPD. 
Value:
· MAC address.
· IP address.
· [bookmark: OLE_LINK34]etc.
The content type shall be aligned with the address type supported by the layerProtocol attribute of the parent CPD.

	l2AddressData
	M
	0..1
	Not specified
	Provides the information on the MAC addresses to be assigned to the CP(s) instantiated from the parent CPD.
Shall be present when the addressType is MAC address.

	l3AddressData
	M
	0..1
	L3AddressData
	Provides the information on the IP addresses to be assigned to the CP instantiated from the parent CPD.
Shall be present when the addressType is IP address.
See clause 7.1.3.3.1.



[bookmark: _Toc489427183][bookmark: _Toc489431682][bookmark: _Toc489515109][bookmark: _Toc489974718][bookmark: _Toc503517471]7.1.3.4	L3AddressData information element
[bookmark: _Toc489427184][bookmark: _Toc489431683][bookmark: _Toc489515110][bookmark: _Toc489974719][bookmark: _Toc503517472]7.1.3.4.1	Description
The L3AddressData information element supports providing information about Layer 3 level addressing scheme and parameters applicable to a CP.
[bookmark: _Toc489427185][bookmark: _Toc489431684][bookmark: _Toc489515111][bookmark: _Toc489974720][bookmark: _Toc503517473]7.1.3.4.2	Attributes
The attributes of the L3AddressData information element shall follow the indications provided in table 7.1.3.4.2-1.
Table 7.1.3.4.2-1: Attributes of the L3AddressData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	iPAddressAssignment
	M
	1
	Boolean
	Specify if the address assignment is the responsibility of management and orchestration function or not.
If it is set to True, it is the management and orchestration function responsibility. 

	floatingIpActivated
	M
	1
	Boolean
	Specify if the floating IP scheme is activated on the CP or not. 

	iPAddressType
	M
	0..1
	Enum
	Define address type. Value:
· IPv4 address.
· IPv6 address.
See note.

	numberOfIpAddress
	M
	0..1
	Integer
	Minimum number of IP addresses to be assigned based on this L3AddressData information element. 

	NOTE:	The address type should be aligned with the address type supported by the layerProtocol attribute of the parent VnfExtCpd.



[bookmark: _Toc489427186][bookmark: _Toc489431685][bookmark: _Toc489515112][bookmark: _Toc489974721][bookmark: _Toc503517474]7.1.4	VnfdElementGroup information element
[bookmark: _Toc489427187][bookmark: _Toc489431686][bookmark: _Toc489515113][bookmark: _Toc489974722][bookmark: _Toc503517475]7.1.4.1	Description
A VNFD Element Group is a mechanism for associating elements of a VNFD (Vdus and VnfVirtualLinkDesc(s)) for a certain purpose, for example, scaling aspects.
A given element can belong to multiple groups. 
[bookmark: _Toc489427188][bookmark: _Toc489431687][bookmark: _Toc489515114][bookmark: _Toc489974723][bookmark: _Toc503517476]7.1.4.2	Attributes
The attributes of the VnfdElementGroup information element shall follow the indications provided in table 7.1.4.2-1.
Table 7.1.4.2-1: Attributes of the VnfdElementGroup information element ()
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vnfdElementGroupId
	M
	1
	Identifier
	Unique identifier of this group in the VNFD.

	description
	M
	1
	String
	Human readable description of the group.

	vdu
	M
	0..N
	Identifier (Reference to Vdu)
	References to Vdus that are part of this group.

	virtualLinkDesc
	M
	0..N
	Identifier (Reference to VnfVirtualLinkDesc)
	References to VnfVirtualLinkDesc that are part of this group.



[bookmark: _Toc489427189][bookmark: _Toc489431688][bookmark: _Toc489515115][bookmark: _Toc489974724][bookmark: _Toc503517477]7.1.5	Information elements related to the configuration of VNF lifecycle management operations 
[bookmark: _Toc489427190][bookmark: _Toc489431689][bookmark: _Toc489515116][bookmark: _Toc489974725][bookmark: _Toc503517478]7.1.5.1	Introduction
This clause defines information elements which represent information to configure lifecycle management operations as specified in ETSI GS NFV-IFA 007 [i.3].
[bookmark: _Toc489427191][bookmark: _Toc489431690][bookmark: _Toc489515117][bookmark: _Toc489974726][bookmark: _Toc503517479]7.1.5.2	VnfLcmOperationsConfiguration information element
[bookmark: _Toc489427192][bookmark: _Toc489431691][bookmark: _Toc489515118][bookmark: _Toc489974727][bookmark: _Toc503517480]7.1.5.2.1	Description
This information element is a container for all attributes that affect the invocation of the VNF Lifecycle Management operations, structured by operation.
[bookmark: _Toc489427193][bookmark: _Toc489431692][bookmark: _Toc489515119][bookmark: _Toc489974728][bookmark: _Toc503517481]7.1.5.2.2	Attributes
The VnfLcmOperationsConfiguration information element shall follow the indications provided in table 7.1.5.2.2-1.
7.1.5.2.2-1: Attributes of the VnfLcmOperationsConfiguration information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	instantiateVnfOpConfig
	M
	0..1
	InstantiateVnfOpConfig
	Configuration parameters for the InstantiateVnf operation.

	scaleVnfOpConfig
	M
	0..1
	ScaleVnfOpConfig
	Configuration parameters for the ScaleVnf operation.

	scaleVnfToLevelOpConfig
	M
	0..1
	ScaleVnfToLevelOpConfig
	Configuration parameters for the ScaleVnfToLevel operation.

	changeVnfFlavourOpConfig
	M
	0..1
	ChangeVnfFlavourOpConfig
	Configuration parameters for the ChangeVnfFlavour operation.

	healVnfOpConfig
	M
	0..1
	HealVnfOpConfig
	Configuration parameters for the HealVnf operation.

	terminateVnfOpConfig
	M
	0..1
	TerminateVnfOpConfig
	Configuration parameters for the TerminateVnf operation.

	operateVnfOpConfig
	M
	0..1
	OperateVnfOpConfig
	Configuration parameters for the OperateVnf operation.

	changeExtVnfConnectivityOpConfig
	M
	0..1
	ChangeExtVnfConnectivityOpConfig
	Configuration parameters for the ChangeExtVnfConnectivity operation.



[bookmark: _Toc489427194][bookmark: _Toc489431693][bookmark: _Toc489515120][bookmark: _Toc489974729][bookmark: _Toc503517482]7.1.5.3	InstantiateVnfOpConfig information element
[bookmark: _Toc489427195][bookmark: _Toc489431694][bookmark: _Toc489515121][bookmark: _Toc489974730][bookmark: _Toc503517483]7.1.5.3.1	Description
This information element defines attributes that affect the invocation of the InstantiateVnf operation.
[bookmark: _Toc489427196][bookmark: _Toc489431695][bookmark: _Toc489515122][bookmark: _Toc489974731][bookmark: _Toc503517484]7.1.5.3.2	Attributes
The InstantiateVnfOpConfig information element shall follow the indications provided in table 7.1.5.3.2-1.
Table 7.1.5.3.2-1: Attributes of the InstantiateVnfOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the InstantiateVnf operation.



[bookmark: _Toc489427197][bookmark: _Toc489431696][bookmark: _Toc489515123][bookmark: _Toc489974732][bookmark: _Toc503517485]7.1.5.4	ScaleVnfOpConfig information element
[bookmark: _Toc489427198][bookmark: _Toc489431697][bookmark: _Toc489515124][bookmark: _Toc489974733][bookmark: _Toc503517486]7.1.5.4.1	Description
This information element defines attributes that affect the invocation of the ScaleVnf operation.
[bookmark: _Toc489427199][bookmark: _Toc489431698][bookmark: _Toc489515125][bookmark: _Toc489974734][bookmark: _Toc503517487]7.1.5.4.2	Attributes
The ScaleVnfOpConfig information element shall follow the indications provided in table 7.1.5.4.2-1.
Table 7.1.5.4.2-1: Attributes of the ScaleVnfOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	Parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the ScaleVnf operation.

	scalingByMoreThanOneStepSupported
	M
	0..1
	Boolean
	Signals whether passing a value larger than one in the numberOfSteps parameter of the ScaleVnf operation is supported by this VNF.
Default is FALSE, i.e. "not supported".



[bookmark: _Toc489427200][bookmark: _Toc489431699][bookmark: _Toc489515126][bookmark: _Toc489974735][bookmark: _Toc503517488]7.1.5.5	ScaleVnfToLevelOpConfig information element
[bookmark: _Toc489427201][bookmark: _Toc489431700][bookmark: _Toc489515127][bookmark: _Toc489974736][bookmark: _Toc503517489]7.1.5.5.1	Description
This information element defines attributes that affect the invocation of the ScaleVnfToLevel operation.
[bookmark: _Toc489427202][bookmark: _Toc489431701][bookmark: _Toc489515128][bookmark: _Toc489974737][bookmark: _Toc503517490]7.1.5.5.2	Attributes
The ScaleVnfToLevelOpConfig information element shall follow the indications provided in table 7.1.5.5.2-1.
Table 7.1.5.5.2-1: Attributes of the ScaleVnfToLevelOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	Parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the ScaleVnfToLevel operation.

	arbitraryTargetLevelsSupported
	M
	1
	Boolean
	Signals whether scaling according to the parameter "scaleInfo" is supported by this VNF.



[bookmark: _Toc489427203][bookmark: _Toc489431702][bookmark: _Toc489515129][bookmark: _Toc489974738][bookmark: _Toc503517491]7.1.5.6	HealVnfOpConfig information element
[bookmark: _Toc489427204][bookmark: _Toc489431703][bookmark: _Toc489515130][bookmark: _Toc489974739][bookmark: _Toc503517492]7.1.5.6.1	Description
This information element defines attributes that affect the invocation of the HealVnf operation.
[bookmark: _Toc489427205][bookmark: _Toc489431704][bookmark: _Toc489515131][bookmark: _Toc489974740][bookmark: _Toc503517493]7.1.5.6.2	Attributes
The HealVnfOpConfig information element shall follow the indications provided in table 7.1.5.6.2-1.
Table 7.1.5.6.2-1: Attributes of the HealVnfOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the HealVnf operation.

	cause
	M
	0..N
	String
	Supported "cause" parameter values.



[bookmark: _Toc489427206][bookmark: _Toc489431705][bookmark: _Toc489515132][bookmark: _Toc489974741][bookmark: _Toc503517494]7.1.5.7	TerminateVnfOpConfig information element
[bookmark: _Toc489427207][bookmark: _Toc489431706][bookmark: _Toc489515133][bookmark: _Toc489974742][bookmark: _Toc503517495]7.1.5.7.1	Description
This information element defines attributes that affect the invocation of the TerminateVnf operation.
[bookmark: _Toc489427208][bookmark: _Toc489431707][bookmark: _Toc489515134][bookmark: _Toc489974743][bookmark: _Toc503517496]7.1.5.7.2	Attributes
The TerminateVnfOpConfig information element shall follow the indications provided in table 7.1.5.7.2-1.
Table 7.1.5.7.2-1: Attributes of the TerminateVnfOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	minGracefulTermination Timeout
	M
	1
	Number
	Minimum timeout value for graceful termination of a VNF instance.

	maxRecommendedGracefulTermination timeout
	M
	0..1
	Number
	Maximum recommended timeout value that can be needed to gracefully terminate a VNF instance of a particular type under certain conditions, such as maximum load condition. This is provided by VNF provider as information for the operator facilitating the selection of optimal timeout value. This value is not used as constraint.

	parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the TerminateVnf operation.



[bookmark: _Toc489427209][bookmark: _Toc489431708][bookmark: _Toc489515135][bookmark: _Toc489974744][bookmark: _Toc503517497]7.1.5.8	OperateVnfOpConfig information element
[bookmark: _Toc489427210][bookmark: _Toc489431709][bookmark: _Toc489515136][bookmark: _Toc489974745][bookmark: _Toc503517498]7.1.5.8.1	Description
This information element defines attributes that affect the invocation of the OperateVnf operation.
[bookmark: _Toc489427211][bookmark: _Toc489431710][bookmark: _Toc489515137][bookmark: _Toc489974746][bookmark: _Toc503517499]7.1.5.8.2	Attributes
The OperateVnfOpConfig information element shall follow the indications provided in table 7.1.5.8.2-1.
Table 7.1.5.8.2-1: Attributes of the OperateVnfOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	minGracefulStopTimeout
	M
	1
	Number
	Minimum timeout value for graceful stop of a VNF instance.

	maxRecommendedGracefulStopTimeout
	M
	0..1
	Number
	Maximum recommended timeout value that can be needed to gracefully stop a VNF instance of a particular type under certain conditions, such as maximum load condition. This is provided by VNF provider as information for the operator facilitating the selection of optimal timeout value. This value is not used as constraint.

	parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the OperateVnf operation.



[bookmark: _Toc489427212][bookmark: _Toc489431711][bookmark: _Toc489515138][bookmark: _Toc489974747][bookmark: _Toc503517500]7.1.5.9	ChangeVnfFlavourOpConfig information element
[bookmark: _Toc489427213][bookmark: _Toc489431712][bookmark: _Toc489515139][bookmark: _Toc489974748][bookmark: _Toc503517501]7.1.5.9.1	Description
This information element defines attributes that affect the invocation of the ChangeVnfFlavour operation.
[bookmark: _Toc489427214][bookmark: _Toc489431713][bookmark: _Toc489515140][bookmark: _Toc489974749][bookmark: _Toc503517502]7.1.5.9.2	Attributes
The ChangeVnfFlavourOpConfig information element shall follow the indications provided in table 7.1.5.9.2-1.
Table 7.1.5.9.2-1: Attributes of the ChangeVnfFlavourOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	Parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the ChangeVnfFlavour operation.



[bookmark: _Toc489427215][bookmark: _Toc489431714][bookmark: _Toc489515141][bookmark: _Toc489974750][bookmark: _Toc503517503]7.1.5.10	ChangeExtVnfConnectivityOpConfig information element
[bookmark: _Toc489427216][bookmark: _Toc489431715][bookmark: _Toc489515142][bookmark: _Toc489974751][bookmark: _Toc503517504]7.1.5.10.1	Description
This information element defines attributes that affect the invocation of the ChangeExtVnfConnectivity operation.
[bookmark: _Toc489427217][bookmark: _Toc489431716][bookmark: _Toc489515143][bookmark: _Toc489974752][bookmark: _Toc503517505]7.1.5.10.2	Attributes
The ChangeExtVnfConnectivityOpConfig information element shall follow the indications provided in table 7.1.5.10.2‑1.
Table 7.1.5.10.2-1: Attributes of the ChangeExtVnfConnectivityOpConfig information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	parameter
	M
	0..N
	Not specified
	VNF-specific parameters to be passed when invoking the ChangeExtVnfConnectivity operation.



[bookmark: _Toc489427218][bookmark: _Toc489431717][bookmark: _Toc489515144][bookmark: _Toc489974753][bookmark: _Toc503517506]7.1.6	Information elements related to the Vdu
[bookmark: _Toc489427219][bookmark: _Toc489431718][bookmark: _Toc489515145][bookmark: _Toc489974754][bookmark: _Toc503517507]7.1.6.1	Introduction
The clauses below define the information elements related to the Vdu.
[bookmark: _Toc489427220][bookmark: _Toc489431719][bookmark: _Toc489515146][bookmark: _Toc489974755][bookmark: _Toc503517508]7.1.6.2	Vdu information element
[bookmark: _Toc489427221][bookmark: _Toc489431720][bookmark: _Toc489515147][bookmark: _Toc489974756][bookmark: _Toc503517509]7.1.6.2.1	Description
The Virtualisation Deployment Unit (VDU) is a construct supporting the description of the deployment and operational behaviour of a VNFC. 
A VNFC instance created based on the VDU maps to a single virtualisation container (e.g. a VM).
A UML representation of the Vdu high-level structure is shown in figure 7.1.6.2.1-1.
[image: ]
Figure 7.1.6.2.1-1: Vdu deployment view
[bookmark: _Toc489427222][bookmark: _Toc489431721][bookmark: _Toc489515148][bookmark: _Toc489974757][bookmark: _Toc503517510]7.1.6.2.2	Attributes
The attributes of the Vdu information element shall follow the indications provided in table 7.1.6.2.2-1.
Table 7.1.6.2.2-1: Attributes of the Vdu information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vduInvariantId
	
	1
	Identifier
	Invariant identifier of the Vdu.

	vduId
	M
	1
	Identifier
	Unique identifier of this Vdu in VNFD.

	name
	M
	1
	String
	Human readable name of the Vdu.

	vduNamingCode
	 
	1
	String
	Short code of the Vdu.

	vmFlavorName
	
	1
	String
	Name of the VM flavour.

	description
	M
	1
	String
	Human readable description of the Vdu.

	vduintCpd 
	M
	1..N
	VduCpd
	Describes network connectivity between a VNFC instance (based on this Vdu) and an internal Virtual Link (VL). See clause 7.1.6.4.

	virtualComputeDesc
	M
	1
	Identifier (reference to VirtualComputeDesc)
	Describes CPU, Memory and acceleration requirements of the Virtualisation Container realising this Vdu. See clause 7.1.9.2.2.

	virtualStorageDesc
	M
	0..N
	Identifier (reference to VirtualStorageDesc)
	Describes storage requirements for a VirtualStorage instance attached to the virtualisation container created from virtualComputeDesc defined for this Vdu. See clause 7.1.9.4.

	bootOrder
	M
	0..N
	KeyValuePair
	The key indicates the boot index (lowest index defines highest boot priority). The Value references a descriptor from which a valid boot device is created e.g. VirtualStorageDesc from which a VirtualStorage instance is created. See note 1.

	swImageDesc
	M
	0..N1
	SwImageDesc
	Describes the software image which is directly loaded on the virtualisation container realising this Vdu. See clause 7.1.6.5. See note 2.

	nfviConstraint
	M
	0..N
	StringNfviConstraint
	Describes constraints on the NFVI for the VNFC instance(s) created from this Vdu. For example, aspects of a secure hosting environment for the VNFC instance that involve additional entities or processes. See note 3.

	watchdog
	M
	0..1
	string
	Watchdog action

	vmBootUpTimeOut
	O
	0..1
	integer
	…

	monitoringParameter
	M
	0..N
	MonitoringParameter
	Defines the virtualised resources monitoring parameters on VDU level. MonitoringParameter is defined in clause 7.1.11.3.

	configurableProperties
	M
	1
	VnfcConfigurableProperties
	Describes the configurable properties of all VNFC instances based on this VDU. See clause 7.1.6.7.

	vnfcConfiguration
	
	
	Not Specified
	

	vnfcCapability
	
	
	Not Specified
	

	virtualLinkDesc
	
	
	Identifier (reference to VLD)
	

	highAvailability
	
	
	Not Specified
	High availability functionality of the VDU.

	injectFiles
	M
	0..N
	具体数据模型时再定义
	注入文件

	NOTE 1:	If no boot order is defined the default boot order defined in the VIM or NFVI shall be used.
NOTE 2:	More software images can be attached to the virtualisation container using VirtualStorage resources.
See clause 7.1.9.4.
NOTE 3:	These are constraints other than stipulating that a VNFC instance has access to a certain resource, as a prerequisite to instantiation. The attributes virtualComputeDesc and virtualStorageDesc define the resources required for instantiation of the VNFC instance.



[bookmark: _Toc489427223][bookmark: _Toc489431722][bookmark: _Toc489515149][bookmark: _Toc489974758][bookmark: _Toc503517511]7.1.6.3	Cpd information element
[bookmark: _Toc489427224][bookmark: _Toc489431723][bookmark: _Toc489515150][bookmark: _Toc489974759][bookmark: _Toc503517512]7.1.6.3.1	Description
A Cpd information element describes network connectivity to a compute resource or a VL. This is an abstract class used as parent for the various Cpd classes.
[bookmark: _Toc489427225][bookmark: _Toc489431724][bookmark: _Toc489515151][bookmark: _Toc489974760][bookmark: _Toc503517513]7.1.6.3.2	Attributes
The attributes of the Cpd information element shall follow the indications provided in table 7.1.6.3.2-1. 
Table 7.1.6.3.2-1: Attributes of the Cpd information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpdId
	M
	1
	Identifier
	Identifier of this Cpd information element.

	layerProtocol
	M
	1
	Enum
	Identifies which protocol the CP uses for connectivity purposes (Ethernet, MPLS, ODU2, IPV4, IPV6, Pseudo-Wire, etc.). See note.

	cpRole
	M
	0..1
	String
	Identifies the role of the port in the context of the traffic flow patterns in the VNF or parent NS.
For example a VNF with a tree flow pattern within the VNF will have legal cpRoles of ROOT and LEAF.

	description
	M
	0..1
	String
	Provides human-readable information on the purpose of the CP (e.g. CP for control plane traffic).

	addressData
	M
	0..N
	AddressData
	Provides information on the addresses to be assigned to the CP(s) instantiated from this CPD.

	NOTE:	This information determines, amongst other things, which type of address to assign to the access point at instantiation time.



[bookmark: _Toc489427226][bookmark: _Toc489431725][bookmark: _Toc489515152][bookmark: _Toc489974761][bookmark: _Toc503517514]7.1.6.4	VdunffIntCpd information element
[bookmark: _Toc489427227][bookmark: _Toc489431726][bookmark: _Toc489515153][bookmark: _Toc489974762][bookmark: _Toc503517515]7.1.6.4.1	Description
A VnfIntCpd VduCpd information element is a type of Cpd and describes network connectivity between a VNFC instance (based on this VDU) and an internal VL.
A VnfIntCpd inherits from the Cpd Class (see clause 7.1.6.3). All attributes of the Cpd are also attributes of the VnfIntCpd.
[bookmark: _Toc489427228][bookmark: _Toc489431727][bookmark: _Toc489515154][bookmark: _Toc489974763][bookmark: _Toc503517516]7.1.6.4.2	Attributes
The attributes of the VnfIntCpd information element shall follow the indications provided in table 7.1.6.4.2-1.
Table 7.1.6.4.2-1: Attributes of the VduCpd information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	intVirtualLinkDesc
	M
	0..1
	Identifier (Reference to VnfVirtualLinkDesc)
	Reference of the internal VLD which this internal CPD connects to.

	bitrateRequirement
	M
	0..1
	Number
	Bitrate requirement on this CP.

	virtualNetworkInterfaceRequirements
	M
	0..N
	VirtualNetworkInterfaceRequirements
	Specifies requirements on a virtual network interface realising the CPs instantiated from this CPD.

	logicalNodeRequirements
	
	0..N
	KeyValuePair
	Describes the CPD with any logical node I/O requirements (for network devices) that may have been created. Linking these attributes is necessary so that I/O requirements that need to be articulated at the logical node level can be associated with the network interface requirements associated with the CPD.

	(inherited attributes)
	
	
	
	All attributes inherited from Cpd.



[bookmark: _Toc489427229][bookmark: _Toc489431728][bookmark: _Toc489515155][bookmark: _Toc489974764][bookmark: _Toc503517517]7.1.6.5	SwImageDesc information element
[bookmark: _Toc489427230][bookmark: _Toc489431729][bookmark: _Toc489515156][bookmark: _Toc489974765][bookmark: _Toc503517518]7.1.6.5.1	Description
This information element describes requested additional capability for a particular VDU. Such a capability may be for acceleration or specific tasks. 
[bookmark: _Toc489427231][bookmark: _Toc489431730][bookmark: _Toc489515157][bookmark: _Toc489974766][bookmark: _Toc503517519]7.1.6.5.2	Attributes
The attributes of the RequestedAdditionalCapabilityData information element shall follow the indications provided in table 7.1.6.5.2-1.
Table 7.1.6.5.2-1: Attributes of the SwImageDesc information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	id
	M
	1
	Identifier
	The identifier of this software image.

	name
	M
	1
	String
	The name of this software image.

	version
	M
	1
	String
	The version of this software image.

	checksum
	M
	1
	String
	The checksum of the software image file.

	containerFormat
	M
	1
	String
	The container format describes the container file format in which software image is provided.

	diskFormat
	M
	1
	String
	The disk format of a software image is the format of the underlying disk image.

	minDisk
	M
	1
	Number
	The minimal disk size requirement for this software image. The value of the "size of storage" attribute of the VirtualStorageDesc referencing this SwImageDesc shall not be smaller than the value of minDisk.

	minRam
	M
	0..1
	Number
	The minimal RAM requirement for this software image. The value of the "size" attribute of VirtualMemoryData of the Vdu referencing this SwImageDesc shall not be smaller than the value of minRam.

	size
	M
	1
	Number
	The size of this software image.

	swImage
	M
	1
	Identifier (Reference to a SwImage)
	This is a reference to the actual software image. The reference can be relative to the root of the VNF Package or can be a URL.

	operatingSystem
	M
	0..1
	String
	Identifies the operating system used in the software image. This attribute may also identify if a 32 bit or 64 bit software image is used.

	supportedVirtualisationEnvironment
	M
	0..N
	String
	Identifies the virtualisation environments (e.g. hypervisor) compatible with this software image.



[bookmark: _Toc489427232][bookmark: _Toc489431731][bookmark: _Toc489515158][bookmark: _Toc489974767][bookmark: _Toc503517520]7.1.6.6	VirtualNetworkInterfaceRequirements information element
[bookmark: _Toc489427233][bookmark: _Toc489431732][bookmark: _Toc489515159][bookmark: _Toc489974768][bookmark: _Toc503517521]7.1.6.6.1	Description
This information element specifies requirements on a virtual network interface. 
[bookmark: _Toc489427234][bookmark: _Toc489431733][bookmark: _Toc489515160][bookmark: _Toc489974769][bookmark: _Toc503517522]7.1.6.6.2	Attributes
The attributes of the VirtualNetworkInterfaceRequirements information element shall follow the indications provided in table 7.1.6.6.2-1.
Table 7.1.6.6.2-1: Attributes of the VirtualNetworkInterfaceRequirements information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	name
	M
	0..1
	String
	Provides a human readable name for the requirement.

	description
	M
	0..1
	String
	Provides a human readable description of the requirement.

	supportMandatory
	M
	1
	Boolean
	Indicates whether fulfilling the constraint is mandatory (TRUE) for successful operation or desirable (FALSE). 

	networkInterfaceRequirements
	M 
	1
	Not specified. 
	The network interface requirements. An element from an array of key-value pairs that articulate the network interface deployment requirements.

	nicIoRequirements
	M
	0..1
	Identifier (reference to logicalNodeData)
	This references (couples) the CPD with any logical node I/O requirements (for network devices) that may have been created. Linking these attributes is necessary so that so that I/O requirements that need to be articulated at the logical node level can be associated with the network interface requirements associated with the CPD.



[bookmark: _Toc489427235][bookmark: _Toc489431734][bookmark: _Toc489515161][bookmark: _Toc489974770][bookmark: _Toc503517523]7.1.6.7	VnfcConfigurableProperties information element
[bookmark: _Toc489427236][bookmark: _Toc489431735][bookmark: _Toc489515162][bookmark: _Toc489974771][bookmark: _Toc503517524]7.1.6.7.1	Description
This information element defines the configurable properties of a VNFC. For a VNFC instance, the value of these properties can be modified through the VNFM. 
[bookmark: _Toc489427237][bookmark: _Toc489431736][bookmark: _Toc489515163][bookmark: _Toc489974772][bookmark: _Toc503517525]7.1.6.7.2	Attributes
The attributes of the VnfcConfigurableProperties information element shall follow the indications provided in table 7.1.6.7.2-1.
Table 7.1.6.7.2-1: Attributes of the VnfcConfigurableProperties information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	additionalVnfcConfigurableProperty
	M
	0..N
	
	It provides VNFC configurable properties that can be modified using the ModifyVnfInfo operation.


7.1.6.8	NfviConstraint  information element
7.1.6.8.1	Description
This information element defines……. 
7.1.6.8.2	Attributes
The attributes of the NfviConstraint information element shall follow the indications provided in table 7.1.6.8.2-1.
Table 7.1.6.8.2-1: Attributes of the nfviConstraint information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	AvailabilityZone
	M
	0..1
	String
	AvailabilityZone

	HostAggregates
	M
	0..1
	String
	HostAggregates




[bookmark: _Toc489427238][bookmark: _Toc489431737][bookmark: _Toc489515164][bookmark: _Toc489974773][bookmark: _Toc503517526]7.1.7	Information elements related to the VLD
[bookmark: _Toc489427239][bookmark: _Toc489431738][bookmark: _Toc489515165][bookmark: _Toc489974774][bookmark: _Toc503517527]7.1.7.1	Introduction
The clauses below define the information elements related to the VLD.
[bookmark: _Toc489427240][bookmark: _Toc489431739][bookmark: _Toc489515166][bookmark: _Toc489974775][bookmark: _Toc503517528]7.1.7.2	VnfVirtualLinkDesc information element
[bookmark: _Toc489427241][bookmark: _Toc489431740][bookmark: _Toc489515167][bookmark: _Toc489974776][bookmark: _Toc503517529]7.1.7.2.1	Description
The VnfVirtualLinkDesc information element supports providing information about an internal VNF VL.
[bookmark: _Toc489427242][bookmark: _Toc489431741][bookmark: _Toc489515168][bookmark: _Toc489974777][bookmark: _Toc503517530]7.1.7.2.2	Attributes
The attributes of the VnfVirtualLinkDesc information element shall follow the indications provided in table 7.1.7.2.2‑1.
Table 7.1.7.2.2-1: Attributes of the VnfVirtualLinkDesc information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	virtualLinkDescId
	M
	1
	Identifier
	Unique identifier of this internal VLD in VNFD.

	virtualLinkDescFlavour
	M
	1..N
	VirtualLinkDescFlavour
	Describes a specific flavour of the VL with specific bitrate requirements. See clause 7.1.8.5.

	connectivityType
	M
	1
	ConnectivityType
	See clause 7.1.7.3.

	testAccess
	M
	0..N
	String
	Specifies test access facilities expected on the VL (e.g. none, passive monitoring, or active (intrusive) loopbacks at endpoints).

	description
	M
	0..1
	String
	Provides human-readable information on the purpose of the VL (e.g. control plane traffic).

	monitoringParameter
	M
	0..N
	MonitoringParameter
	Defines the virtualised resources monitoring parameters on VLD level. MonitoringParameter is defined in clause 7.1.11.3.


 
[bookmark: _Toc489427243][bookmark: _Toc489431742][bookmark: _Toc489515169][bookmark: _Toc489974778][bookmark: _Toc503517531]7.1.7.3	ConnectivityType information element
[bookmark: _Toc489427244][bookmark: _Toc489431743][bookmark: _Toc489515170][bookmark: _Toc489974779][bookmark: _Toc503517532]7.1.7.3.1	Description
The contents of a ConnectivityType type shall comply with the indications provided in table 7.1.7.3.2-1.
[bookmark: _Toc489427245][bookmark: _Toc489431744][bookmark: _Toc489515171][bookmark: _Toc489974780][bookmark: _Toc503517533]7.1.7.3.2	Attributes
The attributes of the ConnectivityType information element shall follow the indications provided in table 7.1.7.3.2-1.
Table 7.1.7.3.2-1: Attributes of the ConnectivityType information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	layerProtocol
	M
	1
	Enum
	Identifies the protocol this VL gives access to (Ethernet, MPLS, ODU2, IPV4, IPV6, Pseudo-Wire).

	flowPattern
	M
	0..1
	String
	Identifies the flow pattern of the connectivity (Line, Tree, Mesh).



[bookmark: _Toc489427246][bookmark: _Toc489431745][bookmark: _Toc489515172][bookmark: _Toc489974781][bookmark: _Toc503517534]7.1.8	Information elements related to the DeploymentFlavour (Experimental)
[bookmark: _Toc489427247][bookmark: _Toc489431746][bookmark: _Toc489515173][bookmark: _Toc489974782][bookmark: _Toc503517535]7.1.8.1	Introduction
The clauses below define the information elements related to the DF.
[bookmark: _Toc489427248][bookmark: _Toc489431747][bookmark: _Toc489515174][bookmark: _Toc489974783][bookmark: _Toc503517536]7.1.8.2	VnfDf information element
[bookmark: _Toc489427249][bookmark: _Toc489431748][bookmark: _Toc489515175][bookmark: _Toc489974784][bookmark: _Toc503517537]7.1.8.2.1	Description
The VnfDf describes a specific deployment version of a VNF.
[bookmark: _Toc489427250][bookmark: _Toc489431749][bookmark: _Toc489515176][bookmark: _Toc489974785][bookmark: _Toc503517538]7.1.8.2.2	Attributes
The attributes of the VnfDf information element shall follow the indications provided in table 7.1.8.2.2-1.
Table 7.1.8.2.2-1: Attributes of the VnfDf information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	flavourId
	M
	1
	Identifier
	Identifier of this DF within the VNFD.

	description
	M
	1
	String
	Human readable description of the DF.

	vduProfile
	M
	1..N
	VduProfile
	Describes additional instantiation data for the VDUs used in this flavour.

	priorityInfo
	M
	0..N
	KeyValuePair
	定义每个VDU（其下所有VM）的创建优先级。key为优先级，数字越小优先级越高。Value为vdu名称。

	virtualLinkProfile
	M
	0..N
	VirtualLinkProfile
	Defines the internal VLD along with additional data which is used in this DF. See notes 1 and 2.

	instantiationLevel
	M
	1
	InstantiationLeve
l
	Describes the various levels of resources
that can be used to instantiate the VNF
using this flavour. Examples: Small,
Medium, Large.
If there is only one "instantiationLevel" entry,
it shall be treated as the default instantiation
level for this DF.

	affinityOrAntiAffinityGroup
	M
	0..N
	AffinityOrAntiAffinityGroup
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Specifies affinity or anti-affinity relationship applicable between the virtualisation containers (e.g. virtual machines) to be created using different VDUs or internal VLs to be created using different VnfVirtualLinkDesc(s) in the same affinity or anti-affinity group. See clause 7.1.8.12.
(See note).

	scalingAspect
	M
	0..N
	ScalingAspect
	The scaling aspects supported by this DF of the VNF. scalingAspect shall be present if the VNF supports scaling.

	placementGroup
	
	0..N
	Not Specified
	

	NOTE 1:	This allows for different VNF internal topologies between DFs.
NOTE 2:	virtualLinkProfile needs to be provided for all VLs that the CPs of the VDUs in the VDU profiles connect to.
NOTE 3:	In the present specification, including either VDU(s) or VnfVirtualLinkDesc(s) into the same affinity or anti-affinity group is supported. Extension to support including both VDU(s) and VnfVirtualLinkDesc(s) into the same affinity or anti-affinity group is left for future specification.



[bookmark: _Toc489427251][bookmark: _Toc489431750][bookmark: _Toc489515177][bookmark: _Toc489974786][bookmark: _Toc503517539]7.1.8.3	VduProfile information element
[bookmark: _Toc489427252][bookmark: _Toc489431751][bookmark: _Toc489515178][bookmark: _Toc489974787][bookmark: _Toc503517540]7.1.8.3.1	Description
The VduProfile describes additional instantiation data for a given VDU used in a DF.
[bookmark: _Toc489427253][bookmark: _Toc489431752][bookmark: _Toc489515179][bookmark: _Toc489974788][bookmark: _Toc503517541]7.1.8.3.2	Attributes
The attributes of the VduProfile information element shall follow the indications provided in table 7.1.8.3.2-1.
Table 7.1.8.3.2-1: Attributes of the VduProfile information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vduId
	M
	1
	Identifier (Reference to Vdu)
	Uniquely identifies a VDU.

	priority
	
	0..1
	Integer
	VDU拉起的优先级,0的优先级最低，值越大表示优先级越高。取值为空和0的优先级一致，都是最低级。


	minNumberOfInstances
	M
	1
	Integer
	Minimum number of instances of the VNFC based on this VDU that is permitted to exist for this flavour.

	maxNumberOfInstances
	M
	1
	Integer
	Maximum number of instances of the VNFC based on this VDU that is permitted to exist for this flavour.

	[bookmark: OLE_LINK35]localAffinityOrAntiAffinityRule
	M
	0..N
	LocalAffinityOrAntiAffinityRule
	Specifies affinity or anti-affinity rules applicable between the virtualisation containers (e.g. virtual machines) to be created based on this VDU. See clause 7.1.8.11.
When the cardinality is greater than 1, both affinity rule(s) and anti-affinity rule(s) with different scopes (e.g. "Affinity with the scope resource zone and anti-affinity with the scope NFVI node") are applicable to the virtualisation containers (e.g. virtual machines) to be created based on this VDU.

	[bookmark: OLE_LINK83]affinityOrAntiAffinityGroupId
	M
	0..N
	Identifier
	Identifier(s) of the affinity or anti-affinity group(s) the VDU belongs to. See note.

	NOTE:	Each identifier references an affinity or anti-affinity group which expresses affinity or anti-affinity relationships between the virtualisation container(s) (e.g. virtual machine(s)) to be created using this VDU and the virtualisation container(s) (e.g. virtual machine(s)) to be created using other VDU(s) in the same group.



[bookmark: _Toc489427254][bookmark: _Toc489431753][bookmark: _Toc489515180][bookmark: _Toc489974789][bookmark: _Toc503517542]7.1.8.4	VirtualLinkProfile information element
[bookmark: _Toc489427255][bookmark: _Toc489431754][bookmark: _Toc489515181][bookmark: _Toc489974790][bookmark: _Toc503517543]7.1.8.4.1	Description
The VirtualLinkProfile describes additional instantiation data for a given VL used in a DF.
[bookmark: _Toc489427256][bookmark: _Toc489431755][bookmark: _Toc489515182][bookmark: _Toc489974791][bookmark: _Toc503517544]7.1.8.4.2	Attributes
The attributes of the VirtualLinkProfile information element shall follow the indications provided in table 7.1.8.4.2-1.
Table 7.1.8.4.2-1: Attributes of the VirtualLinkProfile information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vnfVirtualLinkDescId
	M
	1
	Identifier (Reference to VnfVirtualLinkDesc)
	Uniquely identifies a Vnf VLD.

	flavourId
	M
	1
	Identifier (Reference to VirtualLinkDescFlavour)
	Identifies a flavour within the VnfVirtualLinkDesc.

	localAffinityOrAntiAffinityRule
	M
	0..N
	[bookmark: OLE_LINK5]LocalAffinityOrAntiAffinityRule
	Specifies affinity or anti-affinity rules applicable between the VLs based on this VnfVirtualLinkDesc. See clause 7.1.8.4.
When the cardinality is greater than 1, both affinity rule(s) and anti-affinity rule(s) with different scopes are applicable to the VLs based on this VnfVirtualLinkDesc. 

	affinityOrAntiAffinityGroupId
	M
	0..N
	Identifier
	Identifier(s) of the affinity or anti-affinity group(s) the VnfVirtualLinkDesc belongs to. See note.

	NOTE:	Each identifier references an affinity or anti-affinity group which expresses affinity or anti-affinity relationship between the VL(s) using this VnfVirtualLinkDesc and the VL(s) using other VnfVirtualLinkDesc(s) in the same group.



[bookmark: _Toc489427257][bookmark: _Toc489431756][bookmark: _Toc489515183][bookmark: _Toc489974792][bookmark: _Toc503517545]7.1.8.5	VirtualLinkDescFlavour information element
[bookmark: _Toc489427258][bookmark: _Toc489431757][bookmark: _Toc489515184][bookmark: _Toc489974793][bookmark: _Toc503517546]7.1.8.5.1	Description
The VirtualLinkDescFlavour describes additional instantiation data for a given internal VL used in a DF.
[bookmark: _Toc489427259][bookmark: _Toc489431758][bookmark: _Toc489515185][bookmark: _Toc489974794][bookmark: _Toc503517547]7.1.8.5.2	Attributes
The attributes of the VirtualLinkDescFlavour information element shall follow the indications provided in table 7.1.8.5.2-1.
Table 7.1.8.5.2-1: Attributes of the VirtualLinkDescFlavour information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	flavourId
	M
	1
	Identifier
	Identifies a flavour within a VnfVirtualLinkDesc.

	bitrateRequirements
	M
	0..1
	LinkBitrateRequirements
	Bitrate requirements for a VL created from this VirtualLinkDescFlavour. See note.

	qos
	M
	0..1
	QoS
	QoS of the VL.

	NOTE:	If not present, it is assumed that the bitrate requirements can be derived from those specified in the VduCpd instances applicable to the internal VL. If present in both the VirtualLinkDescFlavour and the VduCpd instances applicable to the internal VL, the highest value takes precedence.



[bookmark: _Toc489427260][bookmark: _Toc489431759][bookmark: _Toc489515186][bookmark: _Toc489974795][bookmark: _Toc503517548]7.1.8.6	LinkBitrateRequirements information element
[bookmark: _Toc489427261][bookmark: _Toc489431760][bookmark: _Toc489515187][bookmark: _Toc489974796][bookmark: _Toc503517549]7.1.8.6.1	Description
The LinkBitrateRequirements information element describes the requirements in terms of bitrate for a VL.
[bookmark: _Toc489427262][bookmark: _Toc489431761][bookmark: _Toc489515188][bookmark: _Toc489974797][bookmark: _Toc503517550]7.1.8.6.2	Attributes
The attributes of the LinkBitrateRequirements information element shall follow the indications provided in table 7.1.8.6.2-1.
Table 7.1.8.6.2-1: Attributes of the LinkBitrateRequirements information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	root
	M
	1
	Number
	Throughput requirement of the link 
(e.g. bitrate of E-Line, root bitrate of E-Tree, aggregate capacity of E-LAN).

	leaf
	M
	0..1
	Number
	Throughput requirement of leaf connections to the link when applicable to the connectivity type (e.g. for E-Tree and E‑LAN branches).
See note.

	NOTE:	The present document does not specify the means to declare different bitrate requirements for leaf connections (e.g. E-LAN leaves).



[bookmark: _Toc489427263][bookmark: _Toc489431762][bookmark: _Toc489515189][bookmark: _Toc489974798][bookmark: _Toc503517551]7.1.8.7	InstantiationLevel information element
[bookmark: _Toc489427264][bookmark: _Toc489431763][bookmark: _Toc489515190][bookmark: _Toc489974799][bookmark: _Toc503517552]7.1.8.7.1	Description
The InstantiationLevel information element describes a given level of resources to be instantiated within a DF in term of the number of VNFC instances to be created from each VDU.
All the VDUs referenced in the level shall be part of the corresponding DF and their number shall be within the range (min/max) for this DF. 
[bookmark: _Toc489427265][bookmark: _Toc489431764][bookmark: _Toc489515191][bookmark: _Toc489974800][bookmark: _Toc503517553]7.1.8.7.2	Attributes
The attributes of the InstantiationLevel information element shall follow the indications provided in table 7.1.8.7.2-1.
Table 7.1.8.7.2-1: Attributes of the InstantiationLevel information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	levelId
	M
	1
	Identifier
	Uniquely identifies a level with the DF.

	description
	M
	1
	String
	Human readable description of the level.

	vduLevel
	M
	1..N
	VduLevel
	Indicates the number of instance of this VDU to deploy for this level.

	scaleInfo
	M
	0..N
	ScaleInfo
	Represents for each aspect the scale level that corresponds to this instantiation level. scaleInfo shall be present if the VNF supports scaling.



[bookmark: _Toc489427266][bookmark: _Toc489431765][bookmark: _Toc489515192][bookmark: _Toc489974801][bookmark: _Toc503517554]7.1.8.8	ScaleInfo information element
[bookmark: _Toc489427267][bookmark: _Toc489431766][bookmark: _Toc489515193][bookmark: _Toc489974802][bookmark: _Toc503517555]7.1.8.8.1	Description
The ScaleInfo information element represents a scale level for a particular scaling aspect. 
[bookmark: _Toc489427268][bookmark: _Toc489431767][bookmark: _Toc489515194][bookmark: _Toc489974803][bookmark: _Toc503517556]7.1.8.8.2	Attributes
The attributes of the ScaleInfo information element shall follow the indications provided in table 7.1.8.8.2-1.
Table 7.1.8.8.2-1: Attributes of the ScaleInfo information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	aspectId
	M
	1
	Identifier
	Identifier of the scaling aspect.

	scaleLevel
	M
	1
	Integer
	The scale level, greater than or equal to 0.

	NOTE:	Vertical scaling (scale up, scale down) is not supported in the present document.



[bookmark: _Toc489427269][bookmark: _Toc489431768][bookmark: _Toc489515195][bookmark: _Toc489974804][bookmark: _Toc503517557]7.1.8.9	VduLevel information element
[bookmark: _Toc489427270][bookmark: _Toc489431769][bookmark: _Toc489515196][bookmark: _Toc489974805][bookmark: _Toc503517558]7.1.8.9.1	Description
The VduLevel information element indicates for a given VDU in a given level the number of instances to deploy.
[bookmark: _Toc489427271][bookmark: _Toc489431770][bookmark: _Toc489515197][bookmark: _Toc489974806][bookmark: _Toc503517559]7.1.8.9.2	Attributes
The attributes of the VduLevel information element shall follow the indications provided in table 7.1.8.9.2-1.
Table 7.1.8.9.2-1: Attributes of the VduLevel information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	vduId
	M
	1
	Identifier (Reference to Vdu)
	Uniquely identifies a VDU.

	numberOf Instances
	M
	1
	Integer
	Number of instances of VNFC based on this VDU to deploy for this level.



[bookmark: _Toc489427272][bookmark: _Toc489431771][bookmark: _Toc489515198][bookmark: _Toc489974807][bookmark: _Toc503517560]7.1.8.10	QoS information element 
[bookmark: _Toc489427273][bookmark: _Toc489431772][bookmark: _Toc489515199][bookmark: _Toc489974808][bookmark: _Toc503517561]7.1.8.10.1	Description
The QoS information element describes QoS data for a given VL used in a DF.
[bookmark: _Toc489427274][bookmark: _Toc489431773][bookmark: _Toc489515200][bookmark: _Toc489974809][bookmark: _Toc503517562]7.1.8.10.2	Attributes
The attributes of the QoS information element shall follow the indications provided in table 7.1.8.10.2-1.
Table 7.1.8.10.2-1: Attributes of the QoS information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	latency
	M
	1
	Number
	Maximum latency in ms.

	packetDelayVariation
	M
	1
	Number
	Maximum jitter in ms.

	packetLossRatio
	M
	0..1
	Number
	Maximum packet loss ratio. Cardinality is 0 if no packetLossRatio requirement exists.



[bookmark: _Toc489427275][bookmark: _Toc489431774][bookmark: _Toc489515201][bookmark: _Toc489974810][bookmark: _Toc503517563]7.1.8.11	LocalAffinityOrAntiAffinityRule information element
[bookmark: _Toc489427276][bookmark: _Toc489431775][bookmark: _Toc489515202][bookmark: _Toc489974811][bookmark: _Toc503517564]7.1.8.11.1	Description
The LocalAffinityOrAntiAffinityRule describes the affinity or anti-affinity rule applicable between the virtualization containers to be created based on a particular VDU, or between internal VLs to be created based on a particular VnfVirtualLinkDesc. 
Per VNF, the affinity/anti-affinity rules defined using this information element, using the AffinityOrAntiAffinityGroup information element, and using the placement constraints in the GrantLifecycleOperation as defined in ETSI GS NFV‑IFA 007 [i.3] should be conflict-free. In case of conflicts, the placement constraints in the GrantLifecycleOperation shall take precedence. 
[bookmark: _Toc489427277][bookmark: _Toc489431776][bookmark: _Toc489515203][bookmark: _Toc489974812][bookmark: _Toc503517565]7.1.8.11.2	Attributes
The attributes of the LocalAffinityOrAntiAffinityRule information element shall follow the indications provided in table 7.1.8.11.2-1.
Table 7.1.8.11.2-1: Attributes of the LocalAffinityOrAntiAffinityRule information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	type
	M
	1
	Enum
	Specifies whether the rule is an affinity rule or an anti-affinity rule.

	scope
	M
	1
	Enum 
	Specifies the scope of the rule, possible values are "NFVI-PoP", "Zone", "ZoneGroup", "NFVI-node". 



[bookmark: _Toc489427278][bookmark: _Toc489431777][bookmark: _Toc489515204][bookmark: _Toc489974813][bookmark: _Toc503517566]7.1.8.12	AffinityOrAntiAffinityGroup information element
[bookmark: _Toc489427279][bookmark: _Toc489431778][bookmark: _Toc489515205][bookmark: _Toc489974814][bookmark: _Toc503517567]7.1.8.12.1	Description
The AffinityOrAntiAffinityGroup describes the affinity or anti-affinity relationship applicable between the virtualization containers to be created based on different VDUs, or between internal VLs to be created based on different VnfVirtualLinkDesc(s). 
Per VNF, the affinity/anti-affinity rules defined using this information element, using the LocalAffinityOrAntiAffinityRule information element, and using the placement constraints in the GrantLifecycleOperation as defined in ETSI GS NFV-IFA 007 [i.3] should be conflict-free. In case of conflicts, the placement constraints in the GrantLifecycleOperation shall take precedence. 
[bookmark: _Toc489427280][bookmark: _Toc489431779][bookmark: _Toc489515206][bookmark: _Toc489974815][bookmark: _Toc503517568]7.1.8.12.2	Attributes
The attributes of the AffinityOrAntiAffinityGroup information element shall follow the indications provided in table 7.1.8.12.2-1.
Table 7.1.8.12.2-1: Attributes of the AffinityOrAntiAffinityGroup information element
	[bookmark: OLE_LINK81]Attribute
	Qualifier
	Cardinality
	Content
	Description

	groupId
	M
	1
	Identifier
	Identifies an affinity or anti-affinity group to which the affinity or anti-affinity rule applies. 

	type
	M
	1
	Enum
	Specifies whether the rule is an affinity rule or an anti-affinity rule.

	scope
	M
	1
	Enum 
	Specifies the scope of the rule, possible values are "NFVI-PoP", "Zone", "ZoneGroup", "NFVI-node". 



[bookmark: _Toc489427281][bookmark: _Toc489431780][bookmark: _Toc489515207][bookmark: _Toc489974816][bookmark: _Toc503517569]7.1.9	Information elements related to Virtual Resource descriptors
[bookmark: _Toc489427282][bookmark: _Toc489431781][bookmark: _Toc489515208][bookmark: _Toc489974817][bookmark: _Toc503517570]7.1.9.1	Introduction
The clauses below define the Information elements related to Virtual Resource descriptors.
[bookmark: _Toc489427283][bookmark: _Toc489431782][bookmark: _Toc489515209][bookmark: _Toc489974818][bookmark: _Toc503517571]7.1.9.2	Information elements related to Virtual CPU
[bookmark: _Toc489427284][bookmark: _Toc489431783][bookmark: _Toc489515210][bookmark: _Toc489974819][bookmark: _Toc503517572]7.1.9.2.1	Introduction
The clauses below define the information elements related to Virtual CPU.
[bookmark: _Toc489427285][bookmark: _Toc489431784][bookmark: _Toc489515211][bookmark: _Toc489974820][bookmark: _Toc503517573]7.1.9.2.2	VirtualComputeDesc information element
7.1.9.2.2.1	Description
The VirtualComputeDesc information element supports the specification of requirements related to virtual compute resources.
7.1.9.2.2.2	Attributes
The attributes of the VirtualComputeDesc information element shall follow the indications provided in table 7.1.9.2.2.2‑1.
If the VIM supports the concept of virtual compute resource flavours, it is assumed that a flavour is selected or created based on the information in the VirtualComputeDesc information element.
Table 7.1.9.2.2.2-1: Attributes of the VirtualComputeDesc information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	virtualComputeDescId
	M
	1
	Identifier
	Unique identifier of this VirtualComputeDesc in the VNFD.

	logicalNode
	M
	1..N
	logicalNodeData
	The logical Node requirements.

	requestAdditionalCapabilities
	M
	0..N
	RequestedAdditionalCapabilityData
	Specifies requirements for additional capabilities. These may be for a range of purposes. One example is acceleration related capabilities. See clause 7.1.9.5.

	computeRequirements
	M
	0..N
	Not specified
	Specifies compute requirements.

	virtualMemory
	M
	1
	VirtualMemoryData
	The virtual memory of the virtualised compute. See clause 7.1.9.3.

	virtualCpu
	M
	1
	VirtualCpuData
	The virtual CPU(s) of the virtualised compute. See clause 7.1.9.2.



[bookmark: _Toc489427286][bookmark: _Toc489431785][bookmark: _Toc489515212][bookmark: _Toc489974821][bookmark: _Toc503517574]7.1.9.2.3	VirtualCpuData information elements
7.1.9.2.3.1	Description
The VirtualCpuData information element supports the specification of requirements related to virtual CPU(s) of a virtual compute resource.
7.1.9.2.3.2	Attributes
The attributes of the VirtualCpuData information element shall follow the indications provided in table 7.1.9.2.3.2-1.
Table 7.1.9.2.3.2-1: Attributes of the VirtualCpuData information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpuArchitecture
	M
	0..1
	String
	CPU architecture type. Examples are x86, ARM. The cardinality can be 0 during the allocation request, if no particular CPU architecture type is requested.

	numVirtualCpu
	M
	1
	Integer
	Number of virtual CPUs.

	virtualCpuClock
	M
	0..1
	Number
	Minimum virtual CPU clock rate (e.g. in MHz). The cardinality can be 0 during the allocation request, if no particular value is requested.

	virtualCpuOversubscriptionPolicy
	M
	0..1
	Not specified
	The CPU core oversubscription policy e.g. the relation of virtual CPU cores to physical CPU cores/threads. The cardinality can be 0 during the allocation request, if no particular value is requested.

	vduCpuRequirements
	M
	0..N
	Not specified. 
	Array of key-value pair requirements on the Compute (CPU) for the VDU.

	virtualCpuPinning
	M
	0..1
	VirtualCpuPinningData
	The virtual CPU pinning configuration for the virtualised compute resource. See clause 7.1.9.2.4.



[bookmark: _Toc489427287][bookmark: _Toc489431786][bookmark: _Toc489515213][bookmark: _Toc489974822][bookmark: _Toc503517575]7.1.9.2.4	VirtualCpuPinningData information element
7.1.9.2.4.1	Description
The VirtualCpuPinningData information element supports the specification of requirements related to the virtual CPU pinning configuration of a virtual compute resource.
7.1.9.2.4.2	Attributes
The attributes of the VirtualCpuPinningData information element shall follow the indications provided in table 7.1.9.2.4.2-1.
Table 7.1.9.2.4.2-1: Attributes of the VirtualCpuPinningData information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpuPinningPolicy
	M
	0..1
	Enum
	Indicates the policy for CPU pinning. The policy can take values of "static" or "dynamic". The cardinality can be 0 during the allocation request, if no particular value is requested.

	cpuPinningMap
	M
	0..1
	Not specified
	If cpuPinningPolicy is defined as "static", the cpuPinningMap provides the map of pinning virtual CPU cores to physical CPU cores/threads. Cardinality is 0 if cpuPinningPolicy has a different value than "static".



[bookmark: _Toc489427288][bookmark: _Toc489431787][bookmark: _Toc489515214][bookmark: _Toc489974823][bookmark: _Toc503517576]7.1.9.3	Information elements related to Virtual Memory
[bookmark: _Toc489427289][bookmark: _Toc489431788][bookmark: _Toc489515215][bookmark: _Toc489974824][bookmark: _Toc503517577]7.1.9.3.1	Introduction
The clauses below define the information elements related to Virtual Memory.
[bookmark: _Toc489427290][bookmark: _Toc489431789][bookmark: _Toc489515216][bookmark: _Toc489974825][bookmark: _Toc503517578]7.1.9.3.2	VirtualMemoryData information element
7.1.9.3.2.1	Description
The VirtualMemoryData information element supports the specification of requirements related to virtual memory of a virtual compute resource.
7.1.9.3.2.2	Attributes
The attributes of the VirtualMemoryData information element shall follow the indications provided in table 7.1.9.3.2.2‑1.
Table 7.1.9.3.2.2-1: Attributes of the VirtualMemoryData information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	virtualMemSize
	M
	1
	Number
	Amount of virtual Memory (e.g. in MB).

	virtualMemOversubscriptionPolicy
	M
	0..1
	Not specified
	The memory core oversubscription policy in terms of virtual memory to physical memory on the platform. The cardinality can be 0 during the allocation request, if no particular value is requested.

	vduMemRequirements
	M
	0..N
	Not specified. 
	Array of key-value pair requirements on the memory for the VDU.

	numaEnabled
	M
	0..1
	Boolean
	It specifies the memory allocation to be cognisant of the relevant process/core allocation. The cardinality can be 0 during the allocation request, if no particular value is requested.



[bookmark: _Toc489427291][bookmark: _Toc489431790][bookmark: _Toc489515217][bookmark: _Toc489974826][bookmark: _Toc503517579]7.1.9.4	Information elements related to Virtual Storage
[bookmark: _Toc489427292][bookmark: _Toc489431791][bookmark: _Toc489515218][bookmark: _Toc489974827][bookmark: _Toc503517580]7.1.9.4.1	Introduction
The clauses below define the information elements related to Virtual Storage.
[bookmark: _Toc489427293][bookmark: _Toc489431792][bookmark: _Toc489515219][bookmark: _Toc489974828][bookmark: _Toc503517581]7.1.9.4.2	VirtualStorageDesc information element
7.1.9.4.2.1	Description
The VirtualStorageDesc information element supports the specifications of requirements related to virtual storage resources.
7.1.9.4.2.2	Attributes
The attributes of the VirtualStorageDesc information element shall follow the indications provided in table 7.1.9.4.2.2‑1.
Table 7.1.9.4.2.2-1: Attributes of the VirtualStorageDesc information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	id
	M
	1
	Identifier
	Unique identifier of this VirtualStorageDesc in the VNFD.

	typeOfStorage
	M
	1
	String
	Type of virtualised storage resource 
(e.g. volume, object).

	sizeOfStorage
	M
	1
	Number

	Size of virtualised storage resource 
(e.g. size of volume, in GB).

	vduStorageRequirements
	M
	0..N
	Not Specifiedkey value
	An array of key-value pairs that articulate the storage deployment requirements.
需要补充和openstack创建相关的信息。
在讨论data model时再添加。
Openstack api。立钰已发。
提供给灵莉，供后续OANP 数据模型讨论。


	rdmaEnabled
	M
	0..1
	Boolean
	Indicate if the storage support RDMA.
不支持可以写成false。目前移动的厂家都没有使用。VNFM目前对于该参数不会用，即便写成true，也忽略。

	swImageDesc
	M
	0..1
	Identifier (Reference to a SwImageDesc)
	Software image to be loaded on the VirtualStorage Resource created based on this VirtualStorageDesc.



[bookmark: _Toc489427294][bookmark: _Toc489431793][bookmark: _Toc489515220][bookmark: _Toc489974829][bookmark: _Toc503517582]7.1.9.5	RequestedAdditionalCapabilityData information element
[bookmark: _Toc489427295][bookmark: _Toc489431794][bookmark: _Toc489515221][bookmark: _Toc489974830][bookmark: _Toc503517583]7.1.9.5.1	Description
This information element describes requested additional capability for a particular VDU. Such a capability may be for acceleration or specific tasks. 
[bookmark: _Toc489427296][bookmark: _Toc489431795][bookmark: _Toc489515222][bookmark: _Toc489974831][bookmark: _Toc503517584]7.1.9.5.2	Attributes
The attributes of the RequestedAdditionalCapabilityData information element shall follow the indications provided in table 7.1.9.5.2-1.
Table 7.1.9.5.2-1: Attributes of the RequestedAdditionalCapabilityData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	requestedAdditionalCapabilityName
	M
	1
	String
	Identifies a requested additional capability for the VDU. ETSI GS NFV-IFA 002 [i.1] describes acceleration capabilities. 

	supportMandatory
	M
	1
	Boolean
	Indicates whether the requested additional capability is mandatory for successful operation. 

	minRequestedAdditionalCapabilityVersion
	M
	0..1
	String
	Identifies the minimum version of the requested additional capability.

	preferredRequestedAdditionalCapabilityVersion
	M
	0..1
	String
	Identifies the preferred version of the requested additional capability. 

	targetPerformanceParameters
	M
	1..N
	KeyValuePair
	Identifies specific attributes, dependent on the requested additional capability type. 



[bookmark: _Toc489427297][bookmark: _Toc489431796][bookmark: _Toc489515223][bookmark: _Toc489974832][bookmark: _Toc503517585]7.1.9.6	logicalNodeData information element
[bookmark: _Toc489427298][bookmark: _Toc489431797][bookmark: _Toc489515224][bookmark: _Toc489974833][bookmark: _Toc503517586]7.1.9.6.1	Description
This information element describes compute, memory and I/O requirements that are to be associated with the logical node of infrastructure. The logical node requirements are a sub-component of the VDU level requirements. As an example for illustration purposes, a logical node correlates to the concept of a NUMA cell in libvirt terminology. 
[bookmark: _Toc489427299][bookmark: _Toc489431798][bookmark: _Toc489515225][bookmark: _Toc489974834][bookmark: _Toc503517587]7.1.9.6.2	Attributes
The attributes of the logicalNodeData information element shall follow the indications provided in table 7.1.9.6.2-1.
Table 7.1.9.6.2-1: Attributes of the logicalNodeData information element
	Attribute 
	Qualifier 
	Cardinality 
	Content 
	Description

	logicalNodeRequirements
	M 
	0..N 
	KeyValuePair
	The logical node-level compute, memory and I/O requirements. An array of key-value pairs that articulate the deployment requirements.

This could include the number of CPU cores on this logical node, a memory configuration specific to a logical node (e.g. such as available in the Linux kernel via the libnuma library) or a requirement related to the association of an I/O device with the logical node.



[bookmark: _Toc489427300][bookmark: _Toc489431799][bookmark: _Toc489515226][bookmark: _Toc489974835][bookmark: _Toc503517588]7.1.10	Information elements related to scaling
[bookmark: _Toc489427301][bookmark: _Toc489431800][bookmark: _Toc489515227][bookmark: _Toc489974836][bookmark: _Toc503517589]7.1.10.1	Introduction
The clauses below define the information elements related to scaling.
[bookmark: _Toc489427302][bookmark: _Toc489431801][bookmark: _Toc489515228][bookmark: _Toc489974837][bookmark: _Toc503517590]7.1.10.2	ScalingAspect information element
[bookmark: _Toc489427303][bookmark: _Toc489431802][bookmark: _Toc489515229][bookmark: _Toc489974838][bookmark: _Toc503517591]7.1.10.2.1	Description
The ScalingAspect information element describes the details of an aspect used for horizontal scaling. 
[bookmark: _Toc489427304][bookmark: _Toc489431803][bookmark: _Toc489515230][bookmark: _Toc489974839][bookmark: _Toc503517592]7.1.10.2.2	Attributes
The attributes of the ScalingAspect information element shall follow the indications provided in table 7.1.10.2.2-1.
Table 7.1.10.2.2-1: Attributes of the ScalingAspect information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	id
	M
	1
	Identifier
	Unique identifier of this aspect in the VNFD.

	name
	M
	1
	String
	Human readable name of the aspect.

	description
	M
	1
	String
	Human readable description of the aspect.

	associatedGroup
	M
	0..1
	Identifier (Reference to VnfdElementGroup)
	Reference to the group of Vnfd elements defining this aspect.
If present, scaling for this aspect is limited to the elements of the group, but there is no assumption that all the elements of the groups will be increased at each step. See note 1.

	maxScaleLevel
	M
	1
	PositiveInteger
	The maximum scaleLevel for total number of scaling steps that can be applied w.r.t. this aspect. The value of this attribute corresponds to the number of scaling steps can be applied to this aspect when scaling it from the minimum scale level (i.e. 0) to the maximum scale level defined by this attribute. See note 2.

	NOTE 1:	In the present release of the specification, support for modifying the internal VNF topology during the scaling of the internal VLs, is not required.
NOTE 2:	A scaling step is the smallest increment by which a VNF can be scaled for a particular aspect. Scaling by a single step does not imply that only one VNFC instance is created or removed. It means that one or more VNFC instances are created from the same VDU or from different VDUs, or that a more complex setup occurs.



[bookmark: _Toc489427305][bookmark: _Toc489431804][bookmark: _Toc489515231][bookmark: _Toc489974840][bookmark: _Toc503517593]7.1.11	Information elements related to monitoring
[bookmark: _Toc489427306][bookmark: _Toc489431805][bookmark: _Toc489515232][bookmark: _Toc489974841][bookmark: _Toc503517594]7.1.11.1	Introduction
The clause below define the information elements related to monitoring. 
[bookmark: _Toc489427307][bookmark: _Toc489431806][bookmark: _Toc489515233][bookmark: _Toc489974842][bookmark: _Toc503517595]7.1.11.2	VnfIndicator information element
[bookmark: _Toc489427308][bookmark: _Toc489431807][bookmark: _Toc489515234][bookmark: _Toc489974843][bookmark: _Toc503517596]7.1.11.2.1	Description
The VnfIndicator information element defines the indicator the VNF supports. 
[bookmark: _Toc489427309][bookmark: _Toc489431808][bookmark: _Toc489515235][bookmark: _Toc489974844][bookmark: _Toc503517597]7.1.11.2.2	Attributes
The attributes of the VnfIndicator information element shall follow the indications provided in table 7.1.11.2.2-1.
Table 7.1.11.2.2-1: Attributes of the VnfIndicator information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	id
	M
	1
	Identifier
	Unique identifier.

	name
	M
	0..1
	String
	The human readable name of the VnfIndicator.

	indicatorValue
	M
	1..N
	String
	Defines the allowed values or value ranges of this indicator.

	source
	M
	1
	Enum
	Describe the source of the indicator. The possible values are:
VNF.
EM.
Both.
This tells the consumer where to send the subscription request.



[bookmark: _Toc489427310][bookmark: _Toc489431809][bookmark: _Toc489515236][bookmark: _Toc489974845][bookmark: _Toc503517598]7.1.11.3	MonitoringParameter information element
[bookmark: _Toc489427311][bookmark: _Toc489431810][bookmark: _Toc489515237][bookmark: _Toc489974846][bookmark: _Toc503517599]7.1.11.3.1	Description
This information element specifies the virtualised resource related performance metrics to be tracked by the VNFM, e.g. for auto-scaling purposes. The VNFM collects the values of performance metrics identified by this information element from the VIM(s) using one or more locally initiated PM Jobs. These values can be used as inputs to auto-scaling rules.
[bookmark: _Toc489427312][bookmark: _Toc489431811][bookmark: _Toc489515238][bookmark: _Toc489974847][bookmark: _Toc503517600]7.1.11.3.2	Attributes
The attributes of the MonitoringParameter information element shall follow the indications provided in 
table 7.1.11.3.2-1.
Table 7.1.11.3.2-1: Attributes of the MonitoringParameter information element 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	id
	M
	1
	Identifier
	Unique identifier of the monitoring parameter.

	name
	M
	0..1
	String
	Human readable name of the monitoring parameter.

	performanceMetric
	M
	1
	String
	Identifies the virtualised resource performance metric.



[bookmark: _Toc489427313][bookmark: _Toc489431812][bookmark: _Toc489515239][bookmark: _Toc489974848][bookmark: _Toc503517601]7.1.12	VnfConfigurableProperties information element
[bookmark: _Toc489427314][bookmark: _Toc489431813][bookmark: _Toc489515240][bookmark: _Toc489974849][bookmark: _Toc503517602]7.1.12.1	Description
This information element defines the configurable properties of a VNF (e.g. related to auto scaling and auto healing). For a VNF instance, the value of these properties can be modified by the VNFM. 
[bookmark: _Toc489427315][bookmark: _Toc489431814][bookmark: _Toc489515241][bookmark: _Toc489974850][bookmark: _Toc503517603]7.1.12.2	Attributes 
The attributes of the VnfConfigurableProperties information element shall follow the indications provided in table 7.1.12.2-1.
Table 7.1.12.2-1: Attributes of the VnfConfigurableProperties information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	isAutoscaleEnabled
	M
	0..1
	Boolean
	It permits to enable (TRUE)/disable (FALSE) the auto-scaling functionality. See note.

	isAutohealEnabled
	M
	0..1
	Boolean
	It permits to enable (TRUE)/disable (FALSE) the auto-healing functionality. See note.

	additionalConfigurableProperty
	M
	0..N
	Not specified
	It provides VNF specific configurable properties that can be modified using the ModifyVnfInfo operation.

	NOTE:	A cardinality of "0" indicates that configuring this present VNF property is not supported.



[bookmark: _Toc489427316][bookmark: _Toc489431815][bookmark: _Toc489515242][bookmark: _Toc489974851][bookmark: _Toc503517604]7.1.13	LifeCycleManagementScript information element
[bookmark: _Toc489427317][bookmark: _Toc489431816][bookmark: _Toc489515243][bookmark: _Toc489974852][bookmark: _Toc503517605]7.1.13.1	Description
Clause 7.1.13.2 defines the information elements related to the lifecycle management script for the VNF.
[bookmark: _Toc489427318][bookmark: _Toc489431817][bookmark: _Toc489515244][bookmark: _Toc489974853][bookmark: _Toc503517606]7.1.13.2	Attributes
The content of the LifeCycleManagementScript type shall comply with the indications provided in table 7.1.13.2-1.
Table 7.1.13.2-1: Attributes of the LifeCycleManagementScript information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	name
	
	
	String
	Name of the LCM operation.

	event
	M
	1..N
	String
	Describes VNF lifecycle event(s) or an external stimulus detected on a VNFM reference point which trigger the operation. See notes 1 and 2.

	script
	M
	1
	Not specified
	Includes a VNF LCM script (e.g. written in a DSL as specified in requirement VNF_PACK.LCM.001) triggered to react to one of the events listed in the event attribute.

	NOTE 1:	A minimum set of lifecycle events triggered internally by the VNFM includes: start instantiation, end instantiation, start scaling, end scaling, start healing, end healing, start termination, end termination, start VNF flavour change, end VNF flavour change, start VNF operation state change, end VNF operation state change, start change external VNF connectivity, end change external VNF connectivity.
NOTE 2:	A minimum set of external stimulus includes: the receipt of request message of instantiation, scaling, healing, termination, change of VNF flavour, change of external VNF connectivity, change of the operation state of the VNF or the receipt of VNF indication with a changed value.



[bookmark: _Toc489427319][bookmark: _Toc489431818][bookmark: _Toc489515245][bookmark: _Toc489974854][bookmark: _Toc503517607]7.1.14	VnfInfoModifiableAttributes information element
[bookmark: _Toc489427320][bookmark: _Toc489431819][bookmark: _Toc489515246][bookmark: _Toc489974855][bookmark: _Toc503517608]7.1.14.1	Description
This information element defines the VNF-specific extension and metadata attributes of the VnfInfo that are writeable via the ModifyVnfInfo operation. 
[bookmark: _Toc489427321][bookmark: _Toc489431820][bookmark: _Toc489515247][bookmark: _Toc489974856][bookmark: _Toc503517609]7.1.14.2	Attributes 
The attributes of the VnfInfoModifiableAttributes information element shall follow the indications provided in table 7.1.14.2-1.
Table 7.1.14.2-1: Attributes of the VnfInfoModifiableAttributes information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	extension
	M
	0..N
	Not specified
	"Extension" attributes of VnfInfo that are writeable. See note.

	metadata
	M
	0..N
	Not specified
	"Metadata" attributes of VnfInfo that are writeable. See note.

	NOTE:	The exact data structure describing the attribute is left for data model solution specification, but it should include: name, and any constraints on the values, such as ranges, predefined values, etc.



7.1.15	NFDescription information element
7.1.15.1	Description
This information element defines the description of the network function. 
7.1.15.2	Attributes 
Table 7.1.15.2-1: Attributes of the NFDescription information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	nfType
	
	1
	String
	Generic description of the type of Network Device (VNF and PNFs).
Examples: Router Switch, Firewall, Application Server.

	nfRole
	
	1
	String
	Short code that defines a Network Device that the Vendor Software or PNF is providing;
Examples of Network_Role: vCE, vARM, vBNG, vPE, vASE, vSeGW (resource models in ASDC).

	nfFunction
	
	1
	String
	Provides an English description of Network function that the specific VNF or PNF deployment is providing. Assigned as part of the customization of a VNF in a service: SDN Gateway, Provider Edge Router, Cache.

	nfNamingCode
	
	1
	String
	Short code that is used in VNF naming. The NF Code can be the same value or a different value than the NF Role.
Naming convention examples: 
NVP VF Naming Convention:
<complex_code><sequence_number><function_code>
US Name Example: abrva301vn2 ; MOW Name Example: GBLOND1001vn2

	NOTE:	The exact data structure describing the attribute is left for data model solution specification, but it should include: name, and any constraints on the values, such as ranges, predefined values, etc.
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