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Essential patents 
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[bookmark: For_tbname]This Group Report (GR) has been produced by ETSI Industry Specification Group Network Functions Virtualisation (NFV).
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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc125792768]1	Scope
The present document performs a study on gap analysis on VNF management between ETSI NFV specifications and the related open source projects, which includes:
· Analysis of differences between VNFD model and the model used in open source projects, such as but not limited to native K8S Helm model, ONAP ASD;
· Analysis of differences between VNF LCM, PM, FM and other management aspects operations and the APIs used in open source projects;
· Recommendations on the normative work for improving VNFD information model and VNF LCM, PM, FM and other management aspects operations if needed based on the above analyses.

[bookmark: _Toc455504140][bookmark: _Toc481503678][bookmark: _Toc125792769]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc125792770]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc125792771]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	ETSI GR NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV".
[i.2]	ETSI GS NFV 006: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Architectural Framework Specification".
[bookmark: REF_GSNFV_IFA011][i.3]	ETSI GS NFV-IFA 011: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; VNF Descriptor and Packaging Specification".
Editor’s Note:	It is FFS whether the release version number should be added for references in this GR.
[bookmark: REF_GSNFV_IFA007][i.4]	ETSI GS NFV-IFA 007: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Or-Vnfm reference point - Interface and Information Model Specification".
[bookmark: REF_GSNFV_IFA008][i.5]	ETSI GS NFV-IFA 008: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[i.6]	Application Service Descriptor (ASD) onboarding Information Model, ver. 1.0: 
NOTE 1:	The stable version is available at "https://wiki.onap.org/pages/viewpage.action?pageId=128715159"
[bookmark: REF_GSNFV_SOL001421][i.7]	ETSI GS NFV-SOL 001: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data Models; NFV descriptors based on TOSCA specification".
[bookmark: REF_GSNFV_SOL003][i.8]	ETSI GS NFV-SOL 003: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data Models; RESTful protocols specification for the Or-Vnfm Reference Point".
[i.9]	OpenStack® Tacker VNF Descriptor (VNFD) based on ETSI GS NFV-SOL 001 v2.6.1.
NOTE 12:	The stable version is available at https://docs.openstack.org/tacker/zed/user/vnfd-sol001.html
NOTE 23: 	The OpenStack® Word Mark and OpenStack Logo are either registered trademarks/service marks or trademarks/service marks of the OpenStack Foundation, in the United States and other countries and are used with the OpenStack Foundation's permission. ETSI is not affiliated with, endorsed or sponsored by the OpenStack Foundation, or the OpenStack community.
[i.10]	Kubernetes® API v1.24.
NOTE: Available at https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.24/
[i.11]	OpenStack® Tacker VNF LCM API based on ETSI GS NFV-SOL 003 v3.3.1.
NOTE 1 4:	The stable version is available at https://docs.openstack.org/api-ref/nfv-orchestration/v2/vnflcm.html
NOTE 2 5: 	The OpenStack® Word Mark and OpenStack Logo are either registered trademarks/service marks or trademarks/service marks of the OpenStack Foundation, in the United States and other countries and are used with the OpenStack Foundation's permission. ETSI is not affiliated with, endorsed or sponsored by the OpenStack Foundation, or the OpenStack community.
[i.12]	ETSI GS NFV-SOL 002: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data Models; RESTful protocols specification for the Ve-Vnfm Reference Point "
[i.13]	ETSI GS NFV-SOL 003: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data Models; RESTful protocols specification for the Or-Vnfm Reference Point"
[i.14]	AS LCM RESTful Protocols for SO CNF Manager.
NOTE 1:	It is available at https://wiki.onap.org/display/DW/AS+LCM+RESTful+Protocols+for+SO+CNF+Manager
NOTE 2:	It belongs to ASD-Based CNF Orchestration PoC only. 

[bookmark: _Toc451532925][bookmark: _Toc125792772]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc125792773]3.1	Terms
For the purposes of the present document, the terms given in ETSI GR NFV 003 [i.1] and the following apply:
NOTE:	A term defined in the present document takes precedence over the definition of the same term, if any, in ETSI GR NFV 003 [i.1].

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc125792774]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc125792775]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:
CNF	Cloud Native Network Function
NOTE:	As referred  in ONAP [i.14].
AS	Application Service
NOTE:	As referred in ONAP [i.14].
ASD	Application Service Descriptor
NOTE:	As referred in ONAP [i.14].

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc125792776]4	Introduction of VNF management as defined in ETSI NFV
As described in ETSI GS NFV 006 [i.2], VNF is managed by the VNFM and has an associated VNFD which provides deployment and operational information to manage its lifecycle. 
The VNFD information element is defined in ETSI GS NFV-IFA 011 [i.3], which contains Virtualised Deployment Units (VDUs), internal virtual link descriptors, external connection point descriptors, software image descriptors, and deployment flavour descriptors and etc. 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 instance of atomic deployable unit, represented by a single VM for hypervisor-based virtualisation, or represented by one or a set of OS containers for OS virtualisation.
The related VNF management interfaces are defined in ETSI GS NFV-IFA 007 [i.4] and ETSI GS NFV-IFA 008 [i.5], which include VNF Lifecycle management (LCM) interface, Performance Management (PM) interface, Fault Management (FM) interface and VNF Indicator interface.

[bookmark: ScopeOfWork]



[bookmark: _Toc125792777]5	Analysis with related work in open source projects
[bookmark: _Toc125792778]5.1	Overview
Editor’s Note: This clause will provide an overview of the the purpose of analysising gaps for VNF management between NFV stardard and open source projects..
[bookmark: _Toc79509394][bookmark: _Toc125792779]5.2	Gap analysis with Open source project #1 ONAP ASD
[bookmark: _Toc79509395][bookmark: _Toc125792780]5.2.1	Introduction of Open source project #1 ONAP ASD
Editor’s Note: This clause will give a brief introduction of open source project #1
In ONAP Jakarta release, Application Service Descriptor (ASD) is proposed as a new, descriptor for containerized cloud native deployments. It contains the bare minimum information, which does not duplicate attributes that might be instead extracted from the Helm Charts. This helps maintain the principle that Helm Charts are the primary deployment artifact for a containerized application and avoids any possible source of error or confusion that such duplication could cause.
[bookmark: _Toc125792781][bookmark: _Toc79509396]5.2.2	Gap analysis
[bookmark: _Toc125792782]5.2.2.1	Gap analysis related to VNFD
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNFD between IFA011 and open source project #1. 
[bookmark: _Toc125792783]5.2.2.1.1	Introduction of the related work
ASD model as described in [i.6] can describe a complete application/NF, or parts of application/NF. It contains the information to prepare deployment as well as the pointers to cloud-native artifacts for LCM.

[bookmark: _Toc125792784]5.2.2.1.2	Comparison and analysis of VNFD and ASD information model
Table 5.2.2.1.2-1 illustrates a comparison of the attributes in VNFD as specified in clause 7.1.2 in ETSI GS NFV-IFA 011 [i.3] and ASD information model as specified in [i.6].
Table 5.2.2.1.2-1: Comparison of VNFD and ASD
	Attributes of Vnfd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of ASD information element
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfdId
	1
	asdId
	1
	

	vnfdExtInvariantId
	0..1
	
	
	No correspondence

	vnfProvider
	1
	asdProvider
	1
	

	vnfProductName
	1
	asdApplicationName
	1
	

	vnfSoftwareVersion
	1
	asdApplicationVersion
	1
	

	vnfdVersion
	1
	asdVersion
	1
	

	vnfProductInfoName
	0..1
	asdApplicationInfoName
	0..1
	

	vnfProductInfoDescription
	0..1
	asdInfoDescription
	0..1
	

	
	
	asdSchemaVersion
	1
	Editor’s Note: There is a potential mapping of asdSchemaVersion to template_version as described in annex B.2 in ETSI GS NFV-SOL 001 [i.7]. This is FFS.

	vnfmInfo
	1..N
	
	
	No correspondence

	localizationLanguage
	0..N
	
	
	No correspondence

	defaultLocalizationLanguage
	0..1
	
	
	No correspondence

	vdu
	1..N
	
	
	[bookmark: _Hlk114141716]No correspondence.See note.

	virtualComputeDesc
	0..N
	
	
	No correspondence. See note.

	virtualStorageDesc
	0..N
	
	
	No correspondence. See note.

	osContainerDesc
	0..N
	
	
	No correspondence. See note. 

	swImageDesc
	0..N
	
	
	No correspondence. See note. 

	intVirtualLinkDesc
	0..N
	
	
	No correspondence.

	securityGroupRule
	0..N
	
	
	No correspondence.

	vnfExtCpd
	1..N
	asdExtCpd
	0..N
	There is a potential synergy between asdExtCpd and vnfExtCpd. See detailed mapping in clause 5.2.2.1.3.

	vipCpd
	0..N
	
	
	No correspondence

	virtualCpd
	0..N
	
	
	No correspondence

	deploymentFlavour
	1..N
	deploymentItems
	1..N
	Editor’s Note: deploymentFlavour in VNFD may map to deploymentItems in ASD. 
See detailed mapping in clause 5.2.2.1.4.

	configurableProperties
	0..1
	
	
	No correspondence

	modifiableAttributes
	0..1
	
	
	No correspondence

	lifeCycleManagementScript
	0..N
	
	
	No correspondence

	vnfIndicator
	0..N
	
	
	No correspondence

	autoScale
	0..N
	
	
	No correspondence

	vnfPackageChangeInfo
	0..N
	
	
	No correspondence

	lcmOperationCoordination
	0..N
	
	
	No correspondence

	
	
	enhancedClusterCapabilities
	0..1
	No correspondence

	mciopId
	0..N
	deploymentItems
	1..N
	deploymentItems in ASD information element could map to mciopId and MciopProfile (in VnfDf) in Vnfd information element. 
See detailed mapping in clause 5.2.2.1.4.

	NOTE:	Resource related information is present in the DeploymentItem (e.g. Helm chart) in ASD. In VNFD case, this information is present in VNFD as well as in the Helm Chart.




[bookmark: _Toc125792785][bookmark: _Toc79509397]5.2.2.1.3	Comparison and analysis of vnfExtCpd and asdExtCpd 
Table 5.2.2.1.3-1 illustrates a comparison of the attributes in vnfExtCpd as specified in clause 7.1.3 in ETSI GS NFV-IFA 011 [i.3] and asdExtCpd information model as specified in [i.6].
Table 5.2.2.1.3-1: Comparison of vnfExtCpd and asdExtCpd
	Attributes of vnfExtCpd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of asdExtCpd information element
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	intVirtualLinkDesc
	0..1
	
	
	No correspondence

	intCpd
	0..1
	
	
	No correspondence

	vipCpd
	0..1
	
	
	No correspondence

	virtualCpd
	0..1
	
	
	No correspondence

	virtualNetworkInterfaceRequirements
	0..N
	networkInterfaceRealizationRequirements
	0..1
	nicOptions, interfaceType, interfaceRedundancy and interfaceOptions in networkInterfaceRealizationRequirements in ASD has already been registered in ETSI registry, see https://register.etsi.org.

	(inherited attributes in Cpd)
	
	
	
	

	cpdId
	1
	id
	1
	

	layerProtocol
	1..N
	
	
	No correspondence

	cpRole
	0..1
	
	
	No correspondence

	description
	0..1
	description
	1
	

	cpProtocol
	0..N
	networkInterfaceRealizationRequirements
	0..1
	networkInterfaceRealizationRequirementsipam maps to CpdcpProtocoladdressDataL3AddressDataipAddressAssignment and ipAddressAssignmentSubtype

	trunkMode
	0..1
	networkInterfaceRealizationRequirements
	0..1
	networkInterfaceRealizationRequirementstrunkMode maps to trunkMode in Cpd

	securityGroupRuleId
	0..N
	
	
	No correspondence

	
	
	virtualLinkRequirement
	1..N
	No correspondence, however the virtualLinkRequirement in asdExtCpd can map to external_virtual_link in VnfExtCp node type definition. See clause 6.8.2.6 in ETSI GS NFV-SOL 001 [i.7].

	
	
	inputParamMappings
	0..1
	No correspondence. 
Editor’s note:  the mechanism of parameter mapping is under discussion in ETSI NFV SOL WG. The comparison is FFS. 

	
	
	resourceMapping
	0..1
	No correspondence. 
Editor’s note: the mechanism of parameter mapping is under discussion in ETSI NFV SOL WG. The comparison is FFS.



[bookmark: _Toc125792786]5.2.2.1.4	Comparison and analysis of mciopProfile and deploymentItems
Table 5.2.2.1.4-1 illustrates a comparison of the attributes in mciopProfile as specified in clause 7.1.8.20 in ETSI GS NFV-IFA 011 [i.3] and deploymentItems information element as specified in [i.6].
Table 5.2.2.1.4-1: Comparison of mciopProfile and  deploymentItems
	Attributes of mciopProfile information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of deploymentItems information element
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	mciopId
	1
	deploymentItemId
	1
	

	deploymentOrder
	0..1
	deploymentOrder
	0..1
	

	affinityOrAntiAffinityGroupId
	0..N
	
	
	No correspondence

	associatedVdu
	0..N
	
	
	No correspondence

	
	
	artifactType
	1
	No correspondence. 
Editor’s note: artifactType in ASD is to specify the artifact type of the deployment Item, allowed values are "helm_chart", "helmfile", "crd", "terraform". The similar concept is defined in the stage 3 specification, see HelmChart artifact type as defined in ETSI GS NFV-SOL 001 [i.7]. The comparison is FF.

	
	
	artifactId
	1
	Editor’s note: artifactId in ASD describes the reference to the deployment artifact, it can be refer to URI or file path. The similar concept is defined in the stage 3 specification, see file attribute in the artifacts of opendb_mciop node template in annex A.18 in ETSI GS NFV-SOL 001 [i.7]. The comparison is FFS.

	
	
	lifecycleParameters
	0..N
	No correspondence 
Editor’s note: the mechanism of parameter mapping is under discussion in ETSI NFV SOL WG. The comparison is FFS.



[bookmark: _Toc125792787]5.2.2.2	Gap analysis related to VNF LCM 
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNF LCM between IFA007/IFA008 and open source project #1. 
[bookmark: _Toc125792788]5.2.2.2.1	Introduction of the related work in ONAP ASD open source project #1
Editor’s Note: This clause will provide the introducation of the related work in open source project #1
The lifecycle management interface as defined in [i.x] allows the CNF Manager (CNFM in ONAP) client to invoke lifecycle management operations of AS instance towards the CNFM. The operations as provided through this interface are:
· Create AS Identifier
· Instantiate AS
· Delete AS Identifier

[bookmark: _Toc125792789]5.2.2.2.2	Comparison and analysis of Create VNF Identifier and Create AS identifier operation

Table 5.2.2.1.2-1 illustrates a comparison of the attributes in Create VNF Identifier operation as specified in clause 7.2.2 in ETSI GS NFV-IFA 007 [i.4] and Create AS identifier as specified in [i.11].
Table 5.2.2.2.2-1: Comparison of input parameters in Create VNF Identifier and Create AS identifier operation
	Input Parameters in Create VNF Identifier operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Create AS identifier
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfdId
	1
	asdId
	1
	

	vnfInstanceName
	0..1
	asInstanceName
	0..1
	

	vnfInstanceDescription
	0..1
	asInstanceDescription
	0..1
	

	metadata
	0..N
	
	
	

	
	
	additionalParams
	0..1
	Editor’s note: whether additionalParams in Create AS identifier operation can provide the similar functionality as metadata in Create VNF Identifier operation is FFS.



Table 5.2.2.2.2-2: Comparison of output parameters returned by Create VNF Identifier and Create AS identifier operation
	Output Parameters returned by Create VNF Identifier operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Create AS identifier response
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	AsInstance
	1
	




[bookmark: _Toc125792790]5.2.2.2.3	Comparison and analysis of Instantiate VNF and Instantiate AS operation
Table 5.2.2.2.3-1 illustrates a comparison of the attributes in Instantiate VNF operation as specified in clause 7.2.3 in ETSI GS NFV-IFA 007 [i.4] and Instantiate AS operation as specified in [i.8].
Table 5.2.2.2.3-1: Comparison of input parameters in Instantiate VNF and Instantiate AS operation
	Input Parameters in Instantiate VNF operation  in ETSI GS NFV-IFA 007 [i.4]
	Attributes in InstantiateAsRequest
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to asInstanceId in the REST Interface, i.e. POST .../as_instances/{asInstanceId}/instantiate (InstantiateAsRequest)

	flavourId
	1
	
	
	No correspondence

	
	
	deploymentItems
	1..N
	Editor’s note: deploymentItems may map to mciopId in deployment flavour. FFS is required.

	instantiationLevelId
	0..1
	
	
	No correspondence

	targetScaleLevelInfo
	0..N
	
	
	No correspondence

	extVirtualLink
	0..N
	asdExtCpdInputParams
	0..N
	See note.

	extManagedVirtualLink
	0..N
	
	
	No correspondence

	vimConnectionInfo
	0..N
	
	
	No correspondence

	localizationLanguage
	0..1
	
	
	No correspondence

	additionalParam
	0..N
	additionalParams
	0..1
	

	extension
	0..N
	
	
	No correspondence

	vnfConfigurableProperty
	0..N
	
	
	No correspondence

	
NOTE:	asdExtCpdInputParams can map to VnfExtCpConfig in extVirtualLink. See detailed mapping in Table 5.2.2.2.3-2.



Table 5.2.2.2.3-2: Comparison of VnfExtCpConfig and asdExtCpdInputParams
	Attributes of VnfExtCpConfig in ETSI GS NFV-IFA 007 [i.4]
	Attributes of asdExtCpdInputParams
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	cpInstanceId
	0..1
	
	
	No correspondence

	linkPortId
	0..1
	
	
	No correspondence

	createExtLinkPort
	0..1
	
	
	No correspondence

	netAttDefResourceId
	0..N
	nadNames
	0..N
	

	cpProtocolData

	0..N

	loadbalancerIP
	0..1
	See loadBalancerIp in VirtualCpAddressData in CpProtocolData data type as defined in ETSI GS NFV-SOL 003 [i.8]

	
	
	externalIPs
	0..N
	No correspondence

	
	
	nadNamespace
	0..1
	
See note.

	NOTE:	nadNamespace in asdExtCpdInputParams can map to containerNamespace in resourceHandle in NetAttDefResourceData referenced by netAttDefResourceId in VnfExtCpConfig.



Table 5.2.2.2.3-3: Comparison of output parameters returned by Instantiate VNF and Instantiate AS operation 
	Output Parameters returned by Instantiate VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in InstantiateAsRequest response
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	No correspondence




[bookmark: _Toc125792791]5.2.2.3	Gap analysis related to VNF performance management 
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNF PM between IFA007/IFA008 and open source project #1. 
[bookmark: _Toc125792792]5.2.2.3.1	Introduction of the related work in open source project #1
Editor’s Note: This clause will provide the introducation of the related work in open source project #1
[bookmark: _Toc125792793]5.2.2.3.2	Comparison and analysis
Editor’s Note: This clause will provide comparsion and analysis between NFV standard the open source project #1 related to VNF PM. 
[bookmark: _Toc125792794]5.2.2.4	Gap analysis related to VNF fault management 
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNF FM between IFA007/IFA008 and open source project #1. 
[bookmark: _Toc125792795]5.2.2.4.1	Introduction of the related work in open source project #1
Editor’s Note: This clause will provide the introducation of the related work in open source project #1
[bookmark: _Toc125792796]5.2.2.4.2	Comparison and analysis
Editor’s Note: This clause will provide comparsion and analysis between NFV standard the open source project #1 related to VNF FM. 
[bookmark: _Toc125792797]5.2.2.5	Gap analysis related to other management aspects 
Editor’s Note: This clause will provide the gap analysis and evaluation related to other management aspects between NFV specificaion and open source project #1. 
[bookmark: _Toc125792798]5.2.2.5.1	Introduction of the related work in open source project #1
Editor’s Note: This clause will provide the introducation of the related work in open source project #1
[bookmark: _Toc125792799]5.2.2.5.2	Comparison and analysis
Editor’s Note: This clause will provide comparsion and analysis between NFV standard the open source project #1 related to other management aspects. 
[bookmark: _Toc125792800]5.2.2.6	Gaps and Potential solutions
Editor’s Note: This clause will provide the potential solutions to improve the current VNF management standards based on the analysis and evaluation.
[bookmark: _Toc125792801]5.2.2.6.1	Gap# 1: gap related to resource related information in VNFD
This gap is identified in Table 5.2.2.1.2-1 comparison of VNFD and ASD, in which it shows that vdu is a mandatory attribute in VNFD, but there is no corresponding attribute in ASD. In VNFD case, virtualized resource related information, such as vdu, virtualComputeDesc, osContainerDesc, virtualStorageDesc and swImageDesc, is present in VNFD as well as in the MCIOP (e.g. Helm chart). However in the ASD case, virtualized resource related information is only included in the deploymentItems (e.g. Helm chart) in ASD.
[bookmark: _Toc125792802]5.3	Gap analysis with Open source project#2
[bookmark: _Toc125792803]5.3.1	Introduction of Open source project #2
Editor’s Note: This clause will give a brief introduction of open source project OpenStack Tacker
[bookmark: _Toc125792804]5.3.2	Gap analysis
[bookmark: _Toc125792805]5.3.2.1	Gap analysis related to VNFD
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNFD between IFA011 and open source project OpenStack Tacker. 
[bookmark: _Toc125792806]5.3.2.1.1	Introduction of the related work
OpenStack Tacker VNFD model of as described in [i.9] describes a VNF by using one or more TOSCA service template as defined in TOSCA-Simple-Profile-yaml-v1.2.
[bookmark: _Toc125792807]5.3.2.1.2	Comparison and analysis of VNFD 
Table 5.3.2.1.2-1 illustrates an analysis of the attributes in VNFD as specified in clause 7.1.2 in ETSI GS NFV-IFA 011 [i.3] and OpenStack® Tacker VNFD model as specified in [i.9]. The analysis illustrates the implementation of the VNFD specified by ETSI NFV by OpenStack® Tacker.
NOTE:	Current OpenStack Tacker VNFD is based on the ETSI GS NFV-SOL 001 v2.6.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNFD are likely to be identified due to the version mismatch.
Table 5.3.2.1.2-1: Comparison of VNFD and OpenStack Tacker VNFD
	Attributes of Vnfd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of OpenStack Tacker VNFD information element
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfdId
	1
	descriptor_id
	1
	“descriptor_id” is property name of ETSI GS NFV-SOL 001 [i.7].

	vnfdExtInvariantId
	0..1
	
	
	No correspondence. See note 1.

	vnfProvider
	1
	provider
	1
	“provider” is property name of ETSI GS NFV-SOL 001 [i.7].

	vnfProductName
	1
	product_name
	1
	”product_name” is property name of ETSI GS NFV-SOL 001 [i.7].

	vnfSoftwareVersion
	1
	software_version
	1
	”software_version” is property name of ETSI GS NFV-SOL 001  [i.7].

	vnfdVersion
	1
	descriptor_version
	1
	”descriptor_version” is property name of ETSI GS NFV-SOL 001  [i.7].

	vnfProductInfoName
	0..1
	
	
	No correspondence

	vnfProductInfoDescription
	0..1
	
	
	No correspondence

	vnfmInfo
	1..N
	vnfm_info
	1..N
	”vnfm_info” is property name of ETSI GS NFV-SOL 001 [i.7].

	localizationLanguage
	0..N
	
	
	No correspondence

	defaultLocalizationLanguage
	0..1
	
	
	No correspondence

	vdu
	1..N
	tosca.nodes.nfv.VduCp,
tosca.nodes.nfv.Vdu.Compute,
tosca.nodes.nfv.Vdu.VirtualBlockStorage,
	1..N
	OpenStack Tacker VNFD support partial, and OpenStack Tacker VNFD does not support tosca.nodes.nfv.Vdu.OsContainerDeployableUnit, tosca.nodes.nfv.Vdu.OsContainer, tosca.nodes.nfv.Vdu.VirtualObjectStorage and tosca.nodes.nfv.Vdu.VirtualFileStorage. See note 2.

	virtualComputeDesc
	0..N
	virtual_compute in tosca.nodes.nfv.Vdu.Compute,
	1
	OpenStack Tacker VNFD support tosca.nodes.nfv.Vdu.Compute when properties in virtual_compute lists property of VirtualCompute.
OpenStack Tacker VNFD does not support tosca.capabilities.nfv.VirtualCompute.

	virtualStorageDesc
	0..N
	tosca.nodes.nfv.Vdu.VirtualBlockStorage
	0..N
	OpenStack Tacker VNFD support partial, and OpenStack Tacker VNFD does not support tosca.nodes.nfv.Vdu.VirtualObjectStorage and tosca.nodes.nfv.Vdu.VirtualFileStorage. See note 2.

	osContainerDesc
	0..N
	
	
	No correspondence. See note 1.

	swImageDesc
	0..N
	tosca.artifacts.nfv.SwImage
	0..N
	

	intVirtualLinkDesc
	0..N
	tosca.nodes.nfv.VnfVirtualLink
	0..N
	

	securityGroupRule
	0..N
	
	
	No correspondence.

	vnfExtCpd
	1..N
	tosca.nodes.nfv.VduCp
	0..N
	OpenStack Tacker VNFD support partial, and OpenStack Tacker VNFD does not support tosca.nodes.nfv.VnfExtCp and tosca.nodes.nfv.VipCp. See note 2.

	vipCpd
	0..N
	
	
	No correspondence. See note 1.

	virtualCpd
	0..N
	
	
	No correspondence. See note 1.

	deploymentFlavour
	1..N
	flavour_id and low level service template
	1..N
	OpenStack Tacker VNFD follows requirements a, b, c and in clause 6.11.2 of ETSI GS NFV-SOL 001 [i.7].

	configurableProperties
	0..1
	
	
	No correspondence

	modifiableAttributes
	0..1
	
	
	No correspondence

	lifeCycleManagementScript
	0..N
	vnflcm
	0..N
	OpenStack Tacker VNFD follows interface type vnflcm of ETSI GS NFV-SOL 001 [i.7].
OpenStack Tacker VNFD does not support “tosca.interfaces.nfv.ChangeCurrentVnfPackage”. See note 1.

	vnfIndicator
	0..N
	
	
	No correspondence. See note 1.

	autoScale
	0..N
	
	
	No correspondence. See note 1.

	vnfPackageChangeInfo
	0..N
	
	
	No correspondence. See note 1.

	lcmOperationCoordination
	0..N
	
	
	No correspondence. See note 1.

	mciopId
	0..N
	
	
	No correspondence. See note 1.

	NOTE 1:	“etsi_nfv_sol001_vnfd_types.yaml” (v2.6.1) does not include this attribute.
NOTE 2:	OpenStack Tacker VNFD follows mapping of VDU defined in clause 6.1 of ETSI GS NFV-SOL 001 [i.7] that are different from ETSI GS NFV-IFA 011 [i.3], 



Editor’s Note: since latest OpenStack Tacker VNFD supports ETSI GS NFV-SOL 001 v2.6.1 as  OpenStack Tacker VNFD [i.9], need to update this table before finalize this document by latest specification of OpenStack Tacker VNFD.
[bookmark: _Toc116285396]5.3.2.2	Gap analysis related to VNF LCM 
Editor’s Note: This clause will provide the gap analysis and evaluation related to VNF LCM between IFA007/IFA008 and open source project OpenStack Tacker. 
[bookmark: _Toc116285397]5.3.2.2.1	Introduction of the related work
The lifecycle management interface of OpenStack® Tacker VNF LCM API as defined in [i.11] manages the VNF lifecycle management operations of VNF instances. This interface allows the NFVO to invoke VNF lifecycle management operations of VNF instances towards the VNFM. The operations as provided through this interface are:
· Create a new VNF instance resource
· Instantiate a VNF instance
· Terminate a VNF instance
· Heal a VNF instance
· Delete a VNF instance
· Show VNF instance
· List VNF instance
· Scale a VNF instance
· Update a VNF instance
· Change External VNF Connectivity
· Change Current VNF Package
Editor’s note: another contributions will analyse other API than Create a new VNF instance resource and Instantiate a VNF instance

[bookmark: _Toc116285398]5.3.2.2.2	Comparison and analysis of Create VNF Identifier and Create a new VNF instance resource
Table 5.3.2.1.2-1 illustrates a comparison of the attributes in Create VNF Identifier operation as specified in clause 7.2.2 in ETSI GS NFV-IFA 007 [i.4] and Create a new VNF instance resource as specified in [i.11].
NOTE:	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.2-1: Comparison of input parameters in Create VNF Identifier and Create a new VNF instance resource operation
	Input Parameters in Create VNF Identifier operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Create a new VNF instance resource
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfdId
	1
	vnfdId
	1
	

	vnfInstanceName
	0..1
	vnfInstanceName
	0..1
	

	vnfInstanceDescription
	0..1
	vnfInstanceDescription
	0..1
	

	metadata
	0..N
	metadata
	0..1
	



Table 5.3.2.2.2-2: Comparison of output parameters returned by Create VNF Identifier and Create a new VNF instance resource operation
	Output Parameters returned by Create VNF Identifier operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Create a new VNF instance resource
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	Id
	1
	See note 1.

	
	
	vnfInstanceName
	0..1
	See note 1.

	
	
	vnfInstanceDescription
	0..1
	See note 1.

	
	
	vnfdId
	1
	See note 1.

	
	
	vnfProvider
	1
	See note 1.

	
	
	vnfProductName
	1
	See note 1.

	
	
	vnfSoftwareVersion
	1
	See note 1.

	
	
	vnfdVersion
	1
	See note 1.

	
	
	vnfConfigurableProperties
	0..1
	See note 1.

	
	
	instantiationState
	1
	See note 1.

	
	
	metadata
	0..1
	See note 1.

	
	
	extensions
	0..1
	See note 1.

	
	
	_links
	1
	See note 1.

	NOTE 1:	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



5.3.2.2.3	Comparison and analysis of Instantiate VNF and Instantiate a VNF instance operation
Table 5.2.2.2.3-1 illustrates a comparison of the attributes in Instantiate VNF operation as specified in clause 7.2.3 in ETSI GS NFV-IFA 007 [i.4] and Instantiate a VNF instance as specified in [i.11].
NOTE:	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.3-1: Comparison of input parameters in Instantiate VNF and Instantiate a VNF instance operation
	Input Parameters in Instantiate VNF operation  in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Instantiate a VNF instance operation
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. POST .../vnf_instances/{vnfInstanceId}/instantiate (Instantiate a vnf instance)
See note 1.

	flavourId
	1
	flavourId
	1
	

	instantiationLevelId
	0..1
	instantiationLevelId
	0..1
	

	targetScaleLevelInfo
	0..N
	
	
	No correspondence. See note 2.

	extVirtualLink
	0..N
	extVirtualLinks
	0..N
	See note 1.

	extManagedVirtualLink
	0..N
	extManagedVirtualLinks
	0..N
	See note 1.

	vimConnectionInfo
	0..N
	vimConnectionInfo
	0..N
	

	localizationLanguage
	0..1
	localizationLanguage
	0..1
	

	additionalParam
	0..N
	additionalParams
	0..1
	Editor’s note: need additional analysis to support container VNF by v3.3.1
See note 1.

	extension
	0..N
	extensions
	0..1
	See note 1.

	vnfConfigurableProperty
	0..N
	vnfConfigurableProperty
	0..1
	

	NOTE 1:	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].
NOTE 2:   v3.3.1 of ETSI GS NFV-SOL 003 [i.13] does not include this attribute.





Table 5.3.2.2.3-2: Comparison of output parameters returned by Instantiate VNF and Instantiate a VNF instance operation 
	Output Parameters returned by Instantiate VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Instantiate a VNF instance operation
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifcecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request.



5.3.2.2.4	Comparison and analysis of Terminate VNF and Terminate a VNF instance operation
Table 5.3.2.2.4-1 illustrates a comparison of the attributes in Terminate VNF operation as specified in clause 7.2.7 in ETSI GS NFV-IFA 007 [i.4] and Terminate a VNF instance as specified in [i.11].
NOTE:	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.4-1: Comparison of input parameters in Terminate VNF and Terminate a VNF instance operation
	Input Parameters in Terminate VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Terminate a VNF instance 
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. POST .../vnf_finstances/{vnfInstanceId}/instantiate (Terminate a vnf instance)
See note.

	terminationType
	1
	terminationType
	1
	

	gracefulTerminationTimeout
	0..1
	gracefulTerminationTimeout
	0..1
	

	additionalParam
	0..N
	additionalParams
	0..1
	Editor’s note: need additional analysis to support container VNF by v3.3.1
See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4]



Table 5.3.2.2.4-2: Comparison of output parameters returned by Terminate VNF and Terminate a VNF instance operation
	Output Parameters returned by Terminate VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Terminate a VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request.



5.3.2.2.5	Comparison and analysis of Delete VNF Identifier and Delete a VNF instance 
Table 5.3.2.2.5-1 illustrates a comparison of the attributes in Delete VNF Identifier operation as specified in clause 7.2.8 in ETSI GS NFV-IFA 007 [i.4] and Delete a VNF instance as specified in [i.11].

NOTE:	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.5-1: Comparison of input parameters in Delete VNF Identifier and Delete a VNF instance operation
	Input Parameters in Delete VNF Identifier operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Delete a VNF instance
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. POST .../vnf_instances/{vnfInstanceId}




Table 5.3.2.2.5-2: Comparison of output parameters returned by Delete VNF Identifier and Delete a VNF instance operation 
	Output Parameters returned by Instantiate VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Delete a VNF instance  response
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	N/A
	
	N/A
	
	



5.3.2.2.6	Comparison and analysis of Query VNF and Show VNF instance operation
Table 5.3.2.2.6-1 illustrates a comparison of the attributes in Query VNF operation as specified in clause 7.2.9 in ETSI GS NFV-IFA 007 [i.4] and Show VNF instance as specified in [i.11].
NOTE1 :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.
NOTE 2:  ETSI GS NFV-SOL 003 specifies 2 operations (Read an "Individual VNF instance" resource and Query multiple VNF instances) to realize Query VNF operation  as Annex A.6 in ETSI GS NFV-SOL003 [i.11], and Show VNF instance operation is corresponding to Read an "Individual VNF instance" resource.

Table 5.3.2.2.6-1: Comparison of input parameters in Query VNF and Show VNF instance operation
	Input Parameters in Query VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Show VNF instance 
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	filter
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. GET .../vnf_finstances/{vnfInstanceId}
See note 1.

	attributeSelector
	0..N
	
	
	No correspondence. .

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.6-2: Comparison of output parameters returned by Query VNF and Show VNF instance operation
	Output Parameters returned by Query VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Show VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInfo
	0..N
	VNFInstance
	1
	See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.6-3: Comparison of information model of vnfInfo and VNFInstance
	Attributes in vnfInfo in ETSI GS NFV-IFA 007 [i.4]
	Attributes in VNFInstance
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	Id
	1
	See note 1.

	vnfInstanceName
	0..1
	vnfInstanceName
	0..1
	

	vnfInstanceDescription
	0..1
	vnfInstanceDescription
	0..1
	

	vnfdId
	1
	vnfdId
	1
	

	vnfProvider
	1
	vnfProvider
	1
	

	vnfProductName
	1
	vnfProductName
	1
	

	vnfSoftwareVersion
	1
	vnfSoftwareVersion
	1
	

	vnfdVersion
	1
	vnfdVersion
	1
	

	vnfConfigurableProperty
	0..N
	vnfConfigurableProperties
	0..1
	See note 1.

	vimConnectionInfo
	0..N
	vimConnectionInfo
	0..N
	

	cirConnectionInfo
	0..N
	
	
	No correspondence. See note 2.

	mciopRepositoryInfo
	0..N
	
	
	No correspondence. See note 2.

	instantiationState
	1
	instantiationState
	1
	

	instantiatedVnfInfo
	0..1
	instantiatedVnfInfo
	0..1
	

	metadata
	0..N
	metadata
	0..1
	See note 1.

	extension
	0..N
	extensions
	0..1
	See note 1.

	
	
	_links
	1
	See note 1.

	NOTE 1:	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].
NOTE 2:   v3.3.1 of ETSI GS NFV-SOL 003 [i.13] does not include this attribute.



Table 5.3.2.2.6-4: Comparison of information model of instantiatedVnfInfo
	Attributes in instantiatedVnfInfo in ETSI GS NFV-IFA 007 [i.4]
	Attributes in instantiatedVnfInfo
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	flavourId
	1
	flavourId
	1
	

	vnfState
	1
	vnfState
	1
	

	scaleStatus
	0..N
	scaleStatus
	0..N
	

	maxScaleLevel
	0..N
	maxScaleLevels
	0..N
	See note 1.

	extCpInfo
	1..N
	extCpInfo
	1..N
	

	vipCpInfo
	0..N
	
	
	No correspondence. See note 2.

	virtualCpInfo
	0..N
	
	
	No correspondence. See note 2.

	extVirtualLinkInfo
	0..N
	extVirtualLinkInfo
	0..N
	

	extManagedVirtualLinkInfo
	0..N
	extManagedVirtualLinkInfo
	0..N
	See note 1.

	monitoringParameter
	0..N
	
	
	No correspondence.

	localizationLanguage
	0..1
	
	
	No correspondence. 

	vnfcResourceInfo
	0..N
	vnfcResourceInfo
	0..N
	

	vnfVirtualLinkResourceInfo
	0..N
	vnfVirtualLinkResourceInfo
	0..N
	

	virtualStorageResourceInfo
	0..N
	virtualStorageResourceInfo
	0..N
	

	mcioInfo
	0..N
	
	
	No correspondence. See note 2.

	
	
	vnfcInfo
	1..N
	VNFInstance data type in ETSI GS NFV-SOL 002 [i.12] includes vnfcInfo as difference between SOL002 and SOL003 described in Annex D.2.2 in ETSI GS NFV-SOL 002 [i.12] , and OpenStack Tacker merged VNF LCM API of both ETSI GS NFV-SOL 002 and ETSI GS NFV-SOL 003 as OpenStack Tacker proprietary solution. 

	
	
	metadata
	0..1
	OpenStack Tacker proprietary solution to use other lifecycle operation after successful instantiation is stored.

	NOTE 1:	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].
NOTE 2:   v3.3.1 of ETSI GS NFV-SOL 003 [i.13] does not include this attribute.




5.3.2.2.7	Comparison and analysis of Query VNF and List VNF instance operation
Table 5.3.2.2.7-1 illustrates a comparison of the attributes in Query VNF operation as specified in clause 7.2.9 in ETSI GS NFV-IFA 007 [i.4] and List VNF instance as specified in [i.11].
NOTE1 :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.
NOTE 2:  ETSI GS NFV-SOL 003 specifies 2 operation (Read an "Individual VNF instance" resource and Query multiple VNF instances) to realize Query VNF operation  as Annex A.6 in ETSI GS NFV-SOL003 [i.13], and Show VNF instance operation is corresponding to Read an "Individual VNF instance" resource.

Table 5.3.2.2.7-1: Comparison of input parameters in Query VNF and List VNF instance operation
	Input Parameters in Query VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in List VNF instance 
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	filter
	1
	
	
	Attribute-based filtering in REST interface, i.e. GET ../vnf_instances?filter=<filterExpr>
See note.

	attributeSelector
	0..N
	
	
	Attribute selector in REST interface, i.e. all_fields, fields, exclude_fields and exclude_default.
See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4]



Table 5.3.2.2.7-2: Comparison of output parameters returned by Query VNF and List VNF instance operation
	Output Parameters returned by Query VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in List VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInfo
	0..N
	VNFinstance
	0..N
	See note 1. Analysis between vnfInfo and VNFinstance. See Table 5.3.2.2.7-3 and Table 5.3.2.2.7-4.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



[bookmark: _Toc125792808]5.3.2.2.8	Comparison and analysis of Scale VNF and Scale a VNF instance operation
Table 5.3.2.2.8-1 illustrates a comparison of the attributes in Scale VNF operation as specified in clause 7.2.4 in ETSI GS NFV-IFA 007 [i.4] and Scale a VNF instance as specified in [i.11].
NOTE :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.8-1: Comparison of input parameters in Scale VNF and Scale a VNF instance operation
	Input Parameters in Scale VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Scale a VNF instance 
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. GET .../vnf_finstances/{vnfInstanceId}/scale
See note.

	type
	1
	type
	1
	

	aspectId
	1
	aspectId
	1
	

	numberOfSteps
	0..1
	numberOfSteps
	0..1
	

	additionalParam
	0..N
	additionalParams
	0..1
	See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13], which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.8-2: Comparison of output parameters returned by Scale VNF and Scale a VNF instance operation
	Output Parameters returned by Scale VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Scale a VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request. See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



[bookmark: _Toc125792809]5.3.2.2.9	Comparison and analysis of Heal VNF and Heal a VNF instance operation
Table 5.3.2.2.9-1 illustrates a comparison of the attributes in Heal VNF operation as specified in clause 7.2.10 in ETSI GS NFV-IFA 007 [i.4] and Heal a VNF instance as specified in [i.11].
NOTE :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.9-1: Comparison of input parameters in Heal VNF and Heal a VNF instance operation
	Input Parameters in Heal VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Heal a VNF instance 
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. GET .../vnf_finstances/{vnfInstanceId}/heal
See note.

	cause
	0..1
	cause
	0..1
	

	additionalParam
	0..N
	additionalParams
	0..1
	See note.

	
	
	all
	0..1
	OpenStack Tacker proprietary solution to request whether network resource and storage resource are included in this heal operation.

	
	
	vnfcInstanceId
	0..N
	HealVnfRequest data type in ETSI GS NFV-SOL 002 [i.12] includes vnfcInstanceId as difference between SOL002 and SOL003 described in Annex D.2.2 in ETSI GS NFV-SOL 002 [i.12], and OpenStack Tacker merged VNF LCM API of both ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL 003 [i.13] as OpenStack Tacker proprietary solution.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13], which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.9-2: Comparison of output parameters returned by Heal VNF and Heal a VNF instance operation
	Output Parameters returned by Heal VNF operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Heal a VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request. See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



[bookmark: _Toc125792810]5.3.2.2.10	Comparison and analysis of Change External VNF Connectivity and Change External VNF Connectivity operation
Table 5.3.2.2.10-1 illustrates a comparison of the attributes in Change External VNF Connectivity operation as specified in clause 7.2.18 in ETSI GS NFV-IFA 007 [i.4] and Change External VNF Connectivity operation as specified in [i.11].
NOTE :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.10-1: Comparison of input parameters in Change External VNF Connectivity and Change External VNF Connectivity operation
	Input Parameters in Change External VNF Connectivity operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Change External VNF Connectivity operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. GET .../vnf_finstances/{vnfInstanceId}/change_ext_conn
See note.

	extVirtualLink
	0..N
	extVirtualLinks
	0..N
	See note.

	additionalParam
	0..N
	additionalParams
	0..1
	See note.

	vimConnectionInfo
	0..N
	vimConnectionInfo
	0..N
	

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13], which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.10-2: Comparison of output parameters returned by Change External VNF Connectivity and Change External VNF Connectivity operation
	Output Parameters returned by Change External VNF Connectivity operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Change External VNF Connectivity operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request. See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



[bookmark: _Toc125792811]5.3.2.2.11	Comparison and analysis of Change current VNF Package and Change Current VNF Package operation
Table 5.3.2.2.11-1 illustrates a comparison of the attributes in Change current VNF Package operation as specified in clause 7.2.23 in ETSI GS NFV-IFA 007 [i.4] and Change Current VNF Package as specified in [i.11].
NOTE :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.11-1: Comparison of input parameters in Change current VNF Package and Change Current VNF Package operation
	Input Parameters in Change current VNF Package operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Change Current VNF Package operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. GET .../vnf_finstances/{vnfInstanceId}/change_vnfpkg
See note 1.

	vnfdId
	1
	vnfdId
	1
	

	extVirtualLink
	0..N
	extVirtualLinks
	0..N
	See note 1.

	extManagedVirtualLink
	0..N
	
	
	No correspondence.

	vimConnectionInfo
	0..N
	vimConnectionInfo
	0..N
	

	additionalParam
	0..N
	additionalParams
	0..1
	See note 1.

	extension
	0..N
	
	
	No correspondence.

	vnfConfigurableProperties
	0..N
	
	
	No correspondence.

	NOTE 1:	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13], which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.11-2: Comparison of output parameters returned by Change current VNF Package and Change Current VNF Package operation
	Output Parameters returned by Change current VNF Package operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Change Current VNF Package operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request. See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



[bookmark: _Toc125792812]5.3.2.2.12	Comparison and analysis of Modify VNF information and Update a VNF instance operation
Table 5.3.2.2.12-1 illustrates a comparison of the attributes in Modify VNF information operation as specified in clause 7.2.12 in ETSI GS NFV-IFA 007 [i.4] and Update a VNF instance as specified in [i.11].
NOTE :	Current OpenStack Tacker VNF LCM API is based on the ETSI GS NFV-SOL 003 v3.3.1, and it is the version used for the comparison analysis. Gaps in the OpenStack® Tacker VNF LCM API are likely to be identified due to the version mismatch.

Table 5.3.2.2.12-1: Comparison of input parameters in Modify VNF information and Update a VNF insntance operation
	Input Parameters in Modify VNF information operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Update a VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	vnfInstanceId
	1
	
	
	Maps to vnfInstanceId in the REST Interface, i.e. PATCH .../vnf_instances/{vnfInstanceId}
See note.

	newValues
	1..N
	
	
	

	
	
	vnfInstanceName
	0..1
	See note.

	
	
	vnfInstanceDescription
	0..1
	See note.

	
	
	vnfdId
	0..1
	See note.

	
	
	vnfConfigurableProperties
	0..1
	See note.

	
	
	metadata
	0..1
	See note.

	
	
	extensions
	0..1
	See note.

	
	
	vimConnectionInfo
	0..N
	See note.

	
	
	vnfcInfoModifications
	0..N
	VnfInfoModificationRequest data type in ETSI GS NFV-SOL 002 [i.12] includes vnfcInfoModifications as difference between SOL002 and SOL003 described in Annex D.2.2 in ETSI GS NFV-SOL 002 [i.12] , and OpenStack Tacker merged VNF LCM API of both ETSI GS NFV-SOL 002 and ETSI GS NFV-SOL 003 as OpenStack Tacker proprietary solution.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13], which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].



Table 5.3.2.2.12-2: Comparison of output parameters returned by Modify VNF information and Update a VNF instance operation
	Output Parameters returned by Modify VNF information operation in ETSI GS NFV-IFA 007 [i.4]
	Attributes in Update a VNF instance operation
	Comments

	Parameter
	Cardinality
	Attribute
	Cardinality
	

	lifecycleOperationOccurrenceId
	1
	
	
	Maps to lifecycleOperationOccurenceId in the URI in "Location" HTTP header response of the request. See note.

	NOTE :	OpenStack Tacker VNF LCM API follows ETSI GS NFV-SOL 002 [i.12] and ETSI GS NFV-SOL003 [i.13] , which as protocol and data model solutions provide more details than ETSI GS NFV-IFA 007 [i.4].




[bookmark: _Toc116285388]5.4	Gap analysis with Kubernetes®
[bookmark: _Toc116285389]5.4.1	Introduction of Kubernetes®
Editor’s Note: This clause will give a brief introduction to the Kubernetes project.

[bookmark: _Toc116285390]5.4.2	Gap analysis
[bookmark: _Toc116285391]5.4.2.1	Gap analysis related to VNFD
[bookmark: _Toc116285392]5.4.2.1.1	Introduction of the related work
According to clause 5.2.2.2 of ETSI GS NFV-IFA 040 [i.ifa040], the VNF package for a containerized VNF contains both the VNFD and one or multiple MCIOPs and the VNFD of a containerized VNF has references to one or multiple MCIOPs which contain declarative descriptors and configuration files for MCIOs consumed by the containerized VNF. 

The purpose of this gap analysis is twofold:

Identify whether the information elements contained in a VNFD as currently specified in ETSI GS NFV-IFA 011 [i.3] would be sufficient to enable communication between a VNFM and a CISM if no MCIOPs were present in the VNF package.

Identify whether the Kubernetes® object model is lacking information elements to convey all requirements and constraints specified in a VNFD.

The Information Elements (IEs) contained in a VNFD can be classified in two categories. VNF-level IEs, that are used to manage the lifecycle of a VNF as a whole, and constituent-level IEs, that are used to manage the lifecycle of the VNF constituents (VNFCs, VLs, etc.). The information contained in VNF-Level IEs is not intended to be processed by a CISM.

Today, the Kubernetes API does not allow to manage applications, i.e. abstract constructs representing a composition of resources such as a VNF. Therefore, VNF-level IEs do not have a correspondence with any Kubernetes IE. 

The shaded area on Figure 5.4.2.1.1-1 shows the composition-related data, as opposed to constituent-level data. That is, information related to the configuration (architecture and behaviour) of the VNF as a whole, as opposed to information dedicated to one of its constituents. Although the VnfExtCpd is represented within the shared area, it can also be regarded as describing a constituent-level element in some cases (e.g. when mapped to VirtualCpd or a VduCpd).


[image: ]
[bookmark: _Toc116285393]Figure 5.4.2.1.1-1: composition-related data vs resource-level data

5.4.2.1.2	Comparison and analysis of VNFD and Kubernetes information model
Table 5.4.2.1.2-1 illustrates a comparison of the attributes in VNFD as specified in clause 7.1.2 in ETSI GS NFV-IFA 11 [i.3] and the Kubernetes® information model as specified in [i.10].

[bookmark: _Hlk118466299]Table 5.4.2.1.2-1: Comparison for the VNFD top-level information element
	[bookmark: _Hlk117167751]Attributes of Vnfd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vnfdId
	1
	
	
	No correspondence. 
See note 1.

	vnfdExtInvariantId
	0..1
	
	
	No correspondence. 
See note 1.

	vnfProvider
	1
	
	
	No correspondence. 
See note 1. 

	vnfProductName
	1
	                                                                                                                                                   
	
	No correspondence. 
See note 1. 

	vnfSoftwareVersion
	1
	                              
	
	No correspondence. 
See note 1.

	vnfdVersion
	1
	
	
	No correspondence. 
See note 1.

	vnfProductInfoName
	0..1
	
	
	No correspondence. 
See note 1. 

	vnfProductInfoDescription
	0..1
	
	
	No correspondence. 
See note 1. 

	vnfmInfo
	1..N
	
	
	No correspondence. 
See note 1.

	localizationLanguage
	0..N
	
	
	No correspondence. 
See note 1.

	defaultLocalizationLanguage
	0..1
	
	
	No correspondence. 
See note 1. 

	Vdu
	1..N
	N/A
	N/A
	Not applicable.
See note 2 and clause 5.4.2.1.4 

	virtualComputeDesc
	0..N
	N/A
	N/A
	Not applicable.
VM-based virtualisation.

	virtualStorageDesc
	0..N
	N/A
	N/A
	Not applicable.
See clause 5.4.2.1.18 and note 2

	osContainerDesc
	0..N
	N/A
	N/A
	Not applicable.
See note 2 and clause 5.4.2.1.17 

	swImageDesc
	0..N
	N/A
	N/A
	Not applicable.
See clause 5.4.2.1.23 and note 2

	intVirtualLinkDesc
	0..N
	N/A
	N/A
	Not applicable.
See clause 5.4.2.1.16. 

	securityGroupRule
	0..N
	N/A
	N/A
	Not applicable.
See note 2 and clause 5.4.2.1.23.

	vnfExtCpd
	1..N
	
	
	Conditional correspondence. 
See note 3. 

	vipCpd
	0..N
	N/A
	N/A
	Not applicable. 
See note 2 and clause 5.4.2.1.12. 

	virtualCpd
	0..N
	N/A
	N/A
	Not applicable. 
See note 2 and clause 5.4.2.1.13.

	deploymentFlavour
	1..N
	
	
	No correspondence. 
See note 1.

	configurableProperties
	0..1
	FFS
	FFS
	Editor’s note: FFS dependency on EVE022 follow-up work.

	modifiableAttributes
	0..1
	FFS
	FFS
	Editor’s note: FFS dependency on EVE022 follow-up work.

	lifeCycleManagementScript
	0..N
	
	
	No correspondence. 
See note 1.

	vnfIndicator
	0..N
	
	
	No correspondence. 
See note 1.

	autoScale
	0..N
	
	
	No correspondence. 
See note 1. 

	vnfPackageChangeInfo
	0..N
	
	
	No correspondence. 
See note 1. 

	lcmOperationCoordination
	0..N
	
	
	No correspondence. 
See note 1.

	mciopId
	0..N
	
	
	Maps to Helm Chart names if the CISM OS container workload management service interface is used, no correspondence otherwise. 
See note 1.

	NOTE 1:	The content of this VNF-level IE is not intended to be sent to the CISM/VIM. 
NOTE 2:   Although represented as a VNF-level IE in the VNFD information model, this attribute contains information applicable to the VNF constituents. Instances of this attribute are referenced from constituent-level IEs. For an assessment of the correspondence with Kubernetes objects, refer to the comparison table dedicated to the corresponding IE and to the tables applicable to the IEs where this attribute is referenced. 
NOTE 3:   No correspondence if the VnfExtCps are attached to internal virtual link. Otherwise, see clause 5.4.2.1.3.



Editor’s note: A definition of “Not Applicable” needs to be provided and notes updated accordingly. 
5.4.2.1.3 VNF external connection point
In “VnfExtCp”, the term 'Ext' is relative to the concept of VNF. So, no equivalent information is expected on CISM side (See table 5.4.2.1.2-1). However, some of its attributes are IEs describing the resource level Cps to be exposed as VNF external CPs. How these IEs may correspond to some Kubernetes IE, described in the relevant IE table.

Table 5.4.2.1.3-1 illustrates a comparison of the attributes the VnfExtCpd information element as specified in clause 7.1.3 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.3-1: Comparison for the VnfExtCpd information element
	Attributes of VnfExtCpd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	intVirtualLinkDesc
	0..1
	
	
	No correspondence. 
See note 1.

	intCpd
	0..1
	
	
	No correspondence. 
See note 1.

	vipCpd
	0..1
	
	
	No correspondence. 

	virtualCpd
	0..1
	                                                                                                                                                   
	
	No correspondence. 
See clause 5.4.2.1.13. 

	virtualNetworkInterfaceRequirements
	0..N
	                              
	
	- Not applicable for primary container cluster networks (see note 2),
- See note 3 for connections to secondary container cluster networks 

	(Inherited attributes)
	1
	
	
	No correspondence. 
See note 1.

	NOTE 1:	No equivalent to VNF-level information is expected on CISM side.
NOTE 2:	Not applicable as per IFA011, table 7.1.3.2.2-1, note 5.
NOTE 3:   For an assessment of the correspondence with Kubernetes objects, see clause 5.4.2.1.11.



5.4.2.1.4	Vdu
The shaded area on Figure 5.4.2.1.4-1 shows the Vdu related IE that are not natively managed by the Kubernetes CISM.

[image: ]
Figure 5.4.2.1.4-1: VDU-related IEs not natively managed by Kubernetes
Table 5.4.2.1.4-1 illustrates a comparison of the attributes of the Vdu information element as specified in clause 7.1.6 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.4-1: Comparison for the Vdu information element
	Attributes of Vdu information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
in io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vduId
	1
	
	
	No correspondence. 
See note 1.

	name
	1
	(Deployment / StatefulSet).
    metadata.name
	0..1
	Correspondence.
Editor’s note: FFS 
 Further check this mapping

	description
	1
	
	
	No correspondence. 
See Note 2.

	intCpd 
	0..N
	
-

-----------------------------------------------
(Deployment / StatefulSet)[].
    metadata.annotations.
        k8s.v1.cni.cncf.io/networks[].
           (name / (name, namespace))                                                                                 
	
	- No correspondence if the Vdu containers only connect to primary container cluster networks. 

- Correspondence for secondary container cluster networks.


 See note 3, 8.

	virtualComputeDesc
	0..1
	N/A
	N/A
	Not applicable. 
See note 4.

	osContainerDesc
	0..N
	(Deployment / StatefulSet).
  spec.template.spec.containers[]
	
	Correspondence. 
(Correspondence is partial for entries, see note 5, 8)

	virtualStorageDesc
	0..N
	Deployment.spec.template.spec.
  volumes[].persistentVolumeClaim.
    claimName
     / 
StatefulSet.spec.
  volumeClaimTemplates[].
   metadata.name
	

1



0..1
	
Feasible correspondence. 
(Correspondence is partial for entries).
See note 6, 8.

	bootOrder
	0..N
	N/A
	N/A
	Not applicable. 
See note 4.

	swImageDesc
	0..1
	N/A
	N/A
	Not applicable. 
See note 4.

	nfviConstraint
	0..N
	N/A
	N/A
	FFS
See note 7.

	monitoringParameter
	0..N
	N/A
	N/A
	Not applicable. 
See note 4.

	configurableProperties
	0..1
	FFS
	FFS
	Editor’s note: dependency on EVE022 follow-up work.

	bootData
	0..1
	N/A
	N/A
	Not applicable. 
See note 4.

	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]trunkPort
	0..N
	N/A
	N/A
	Not applicable. 

	logicalNode
	0..N
	FFS
	
	FFS
 

	requestAdditionalCapabilities
	0..N
	FFS
	
	FFS

	mcioConstraintParams
	0..N
	(Deployment / StatefulSet).
spec.template.spec.affinity
	
	Feasible correspondence. 
(As populated by Grant response). See note 8.

	mcioIdentificationData
	0..1
	General case:
If there exists index such that:
    virtualStorageDesc[index].
       perVnfcInstance = true
    then StatefulSet.
Else Deployment

SOL001 case:
    (Deployment / StatefulSet).
	N/A

	Correspondence
 (to a resource object manifest)
See note 9.



Editor’s note: FFS Another usage of mcioIdentification Data is to identify the name of Deployment/ StatefulSet. More information is needed.

	NOTE 1:	As per IFA011, VduId is the unique identifier of the Vdu in the Vnfd and is used to identify in the VNF runtime information stored by the VNFM the VDU that has been used to instantiate a VNFC instance. 
NOTE 2:	However, spec.metadata.annotations may be an appropriate place for a ‘description’.    
NOTE 3:	This required key with value of type string is the name of a NetworkAttachmentDefinition object, either in the
Pod’s namespace (if the "namespace" key is missing or empty) or another namespace specified by the 
"namespace" key.
NOTE 4:	As per IFA011 table 7.1.6.2.1-1, Note 6, "Only one of virtualComputeDesc or osContainerDesc shall be part 
of a Vdu. If the Vdu includes osContainerDesc, bootOrder, swImageDesc, monitoringParameters and bootData shall not be present in the Vdu”.
NOTE 5:	In SOL001, the K8S IE corresponds to the ‘container’ requirement in node templates of type
                     OsContainerDeployableUnit.
NOTE 6:	In SOL001, the K8S IE corresponds to the ‘virtual_storage’ requirement in node templates of type
                     OsContainerDeployableUnit.
NOTE 7:   Attribute reserved for future use.
NOTE 8:   For an assessment of the correspondence with Kubernetes objects, refer to the clauses applicable to the IEs where this attribute is referenced.
NOTE 9:   Thus in SOL001 case, the attribute may be seen as duplicated. 



5.4.2.1.5	VduCpd
A partial correspondence can be set with K8S CNI extensions for secondary container cluster networks.
Table 5.4.2.1.5-1 illustrates a comparison of the attributes of the VduCpd information element as specified in clause 7.1.6.3.1 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.5-1: Comparison for the VduCp information element
	Attributes of VduCp information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	intVirtualLinkDesc
	0..1
	
-


- - - - - - - - - - - - - - - - - - - - - - - - - - - 
NetworkAttachmentDefinition.
    spec.config.plugins[].name

 &

(Deployment / StatefulSet).spec.
    template.metadata.annotations.
        k8s.v1.cni.cncf.io/networks[0].
            “name”
    or in short notation:
    (Deployment / StatefulSet).spec.
        template.metadata.annotations.
            k8s.v1.cni.cncf.io/networks

	




0..1
	- No correspondence for connection to primary container cluster networks. 
------------------------------------------
- Possible correspondence for a connection to secondary container cluster networks, when supported by the CNI plugin in the cluster instance.
 

For short notation, the network name is one of a comma-separated strings when the pod is attached based on several NetworkAttachmentDefinitions

See note 3

	bitrateRequirement
	0..N
	
-


 ------------------------------------------------
(Deployment / StatefulSet).spec.
    template.metadata.annotations.
        k8s.v1.cni.cncf.io/networks[index].
            “bandwidth”.
                (“ingressRate” +
                     “egressRate”)
	




0..1
	- No correspondence for connection to a primary container cluster network. 
 -----------------------------------------
- correspondence for connection to a secondary container cluster network, when supported by the CNI plugin in the cluster instance.
 
See note 1

	virtualNetworkInterface
Requirements
	0..N
	
N/A
	
	
See note 2

	order
	0..1
	N/A
	
	

	vnicType
	0..1
	
-

 ------------------------------------------------

NetworkAttachmentDefinition.
    plugins[0].type
	




0..1
	- No correspondence for connection to a primary container cluster network. 
 -----------------------------------------
- correspondence for connection to a secondary container cluster network, when supported by the CNI plugin in the cluster instance.

	{Cp-inherited attributes}
	
	N/A
	
	See note 4

	NOTE 1:   where i denotes the range of the relevant CNI plugin in the chain specified by the corresponding NAD.
NOTE 2:   For an assessment of the correspondence with Kubernetes objects, see clause 5.4.2.1.11.
NOTE 3:   A NAD specifies how to attach a pod to the network. The NAD descriptor is identified by its name, in NetworkAttachmentDefinition.metadata.name.
NOTE 4:   For an assessment of the correspondence with Kubernetes objects, see clause 5.4.2.1.6.





5.4.2.1.6	Cpd
A partial correspondence can be set with K8S CNI extensions for secondary container cluster networks.
Table 5.4.2.1.6-1 illustrates a comparison of the attributes the Cpd information element as specified in clause 7.1.6.4 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.6-1: Comparison for the Cpd information element
	Attributes of Cpd information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	cpdId
	1
	
-

--------------------------------------------

(Deployment / StatefulSet)[].
    metadata.annotations.
        k8s.v1.cni.cncf.io/networks[].
           interface                                                                                 
	
	- No correspondence for connection to a primary container cluster network. 
--------------------------------------
- Possible correspondence for connection to secondary container cluster network, when supported by the CNI plugin.
 See note 1.

	layerProtocol
	1..N
	Examples correspondence:
 layerProtocol[0] = Ethernet 
NetworkAttachmentDefinition.
     spec.config.plugins[].
         type = bridge
         isGateway = false
         isDefaultGateway = false.
	
	
Partial correspondence on layerProtocol[0] for secondary cluster networks, when supported by the CNI plugin.
See note 3.

	cpRole
	0..1
	-
	
	No correspondence

	description
	0..1
	-
	
	No correspondence 

	cpProtocol
	0..N
	N/A
	
	Not applicable.
See note 2.

	trunkMode
	0..1
	N/A
	
	trunkMode would equal ‘false’ for K8S.

	securityGroupRuleId
	0..N
	FFS
	
	FFS

	NOTE 1:  cpId intervenes in the relationship between the Cpd and another entity. For instance, in SOL001, 
                it would identify the source of a VirtualLinksTo relationships, i.e., match the ‘virtual_link’ requirement
                in a *Cp node.
NOTE 2:  For an assessment of the correspondence with Kubernetes objects, refer to clause 5.4.2.1.7.
                where this attribute is referenced.
NOTE 3: Whether a correspondence can be found for the top-level protocol in the protocol stack depends on the CNI plugin.




5.4.2.1.7	CpProtocolData
Table 5.4.2.1.7-1 illustrates a comparison of the attributes the CpProtocolData information element as specified in clause 7.1.6.8 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.7-1: Comparison for the CpProtocolData information element
	Attributes of CpProtocolData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	associatedLayerProtocol
	1
	-
	
	No correspondence

	addressData
	0..N
	N/A
	
	See note 1

	NOTE 1:  For an assessment of the correspondence with Kubernetes objects, refer to clause 5.4.2.1.8.





5.4.2.1.8	AddressData
A partial correspondence can be set with K8S CNI extensions for secondary container cluster networks.
Table 5.4.2.1.8-1 illustrates a comparison of the attributes the AddressData information element as specified in clause 7.1.3.3 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.8-1: Comparison for the AddressData information element
	Attributes of AddressData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	addressType
	1
	

-
 -----------------------------------------------






NetworkAttachmentDefinition.  
   spec.config.plugins[0].
       type: bridge
 &    isGateway: false
 &    isDefaultGateway: false    
  - - - - - - - - - - - - - - - - - - - - - - - -
NetworkAttachmentDefinition.  
   spec.config.plugins[0].
       ipam.type: <some_value>

	
	- No correspondence for connection to a primary container cluster network. 
 --------------------------------------
- Possible correspondence for connection to a secondary container cluster network, when supported by the CNI plugin:

Correspondence for addressType: MAC address



 - - - - - - - - - - - - - - - - - - - - -
Correspondence for addressType: IP address


	L2AddressData
	0..1
	N/A
	
	See note 1

	L3AddressData
	0..1
	N/A
	
	See note 2

	NOTE 1:  For an assessment of the correspondence with Kubernetes objects, refer to clause 5.4.2.1.10.
NOTE 1:  For an assessment of the correspondence with Kubernetes objects, refer to clause 5.4.2.1.9.




5.4.2.1.9	L3AddressData
No correspondence can be set with K8S CNI extensions for secondary container cluster networks.
Table 5.4.2.1.9-1 illustrates a comparison of the attributes the L3AddressData information element as specified in clause 7.1.3.4 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

[bookmark: _Hlk121304208]Table 5.4.2.1.9-1: Comparison for the L3AddressData information element
	Attributes of L3AddressData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	ipAddressAssignment
	1
	N/A

	
	Not applicable.
(Not meant for a CISM)

	ipAddressAssignmentSubtype
	0..1
	N/A
	
	Not applicable.
(Not meant for a CISM)

	floatingIpActivated
	0..1
	FFS
	FFS
	FFS

	ipAddressType
	0..1
	Service.spec.ipFamilies[0]
&
cardinal(ipFamilies = 1)


-------------------------------------------------
	
	Possible correspondence for connection to primary container cluster network
and the attribute is part of a VirtualCp IE.
-------------------------------------
No correspondence for connection to a secondary container cluster network.


	numberOfIpAddress
	0..1
	-
	
	No correspondence

	fixedIpAddress
	0..N
	-


----------------------------------------------
(Deployment / StatefulSet)[].
    metadata.annotations.
        k8s.v1.cni.cncf.io/networks[].ips                                                                                 
	-
	No correspondence
for connection to primary container cluster network
------------------------------------
Correspondence for connection to secondary container cluster network




5.4.2.1.10	L2AddressData
Table 5.x.2.1.10-1 illustrates a comparison of the attributes the L2AddressData information element as specified in clause 7.1.3.5 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.10-1: Comparison for the L2AddressData information element
	Attributes of L2AddressData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	macAddressAssignment
	1
	N/A

	
	Not applicable.
See note 1

	NOTE 1:  Boolean specifying whether the mac comes from MANO or VNF, so no correspondence is expected on the 
                CISM side.




5.4.2.1.11	VirtualNetworkInterfaceRequirements
Table 5.4.2.1.11-1 illustrates a comparison of the attributes the VirtualNetworkInterfaceRequirements information element as specified in clause 7.1.6.6 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.11-1: Comparison for the VirtualNetworkInterfaceRequirements information element
	Attributes of VirtualNetworkInterfaceRequirements information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	name
	0..1
	-
	
	No correspondence

	description
	0..1
	-
	
	No correspondence.
(But could be passed as a pod template annotation)

	standardizedNetworkInterfaceRequirements
	0..1
	FFS
	
	FFS

	networkInterfaceRequirements
	0..1
	FFS
	
	FFS

	nicIoRequirements
	0..1
	FFS
	
	FFS




5.4.2.1.12	VipCpd
Editor’s note: FFS



5.4.2.1.13	VirtualCpd
Table 5.x.2.1.13-1 illustrates a comparison of the attributes of the VirtualCpd information element as specified in clause 7.1.18.2 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.13-1: Comparison for the VirtualCpd information element
	Attributes of VirtualCp information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	vdu
	1..N
	Service.spec.selector
	1..N
	Correspondence

	additionnalServiceData
	0..N
	N/A
	
	See clause 5.4.2.1.14.

	{Cp-inherited attributes}
	
	N/A
	
	See clause 5.4.2.1.6





5.4.2.1.14	AdditionalServiceData
Table 5.4.2.1.14-1 illustrates a comparison of the attributes of the AdditionalServiceData information element as specified in clause 7.1.18.3 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.14-1: Comparison for the AdditionnalServiceData information element
	Attributes of AdditionalServiceData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	portData
	1..N
	N/A
	
	See clause 5.4.2.1.15

	serviceData
	0..1
	FFS
	
	



5.4.2.1.15	ServicePortData
Table 5.4.2.1.15-1 illustrates a comparison of the attributes of the ServicePortData information element as specified in clause 7.1.18.4 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.15-1: Comparison for the ServicePortData information element
	Attributes of ServicePortData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1. [i.10]
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	name
	1
	Service.spec.ports.name
	
	Correspondence

	protocol
	1
	Service.spec.ports.protocol
	
	Correspondence

	port
	1
	Service.spec.ports.port
	
	Correspondence

	portConfigurable
	1
	N/A
	
	See note 1

	NOTE 1:   This property is not destined to be provided to the CISM, but to be held by the VNFM.




5.4.2.1.16 VnfVirtualLinkDesc
No correspondence can be found since the Kubernetes CISM doesn’t manage such resources. However, extensions to the Kubernetes API can be used as CCM path for instantiation of a VnfVirtualLink as a cluster resource (e.g. https://access.redhat.com/documentation/fr-fr/openshift_container_platform/4.3/html/networking/cluster-network-operator).
5.4.2.1.17 OsContainerDesc
Table 5.4.2.1.17-1 illustrates a comparison of the attributes the OsContainerDesc information element as specified in clause 7.1.6.17 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].


Table 5.4.2.1.17-1: Comparison for the OsContainerDesc information element
	Attributes of OsContainerDesc information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	osContainerDescId
	1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index]
	1
	Correspondence. 

	name
	1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     name
	1
	Correspondence.

	description
	1
	-
	-
	No correspondence.

	requestedCpuResources
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     resource.requests.cpu                                                                                                                                    
	0..1
	Correspondence.


	requestedMemory
Resources
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     resource.requests.memory                                                                                                                                    
	0..1
	Correspondence.
See note 1.

	requestedEphemeral
StorageResources
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
    resource.requests.ephemeral_storage                                                                                                                                    
	0..1
	Correspondence.
See note 1.

	extendedResource
Requests
	0..N
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     resource.requests.
        $extended_resource_key                                                                                                                                    
	0..N
	Correspondence.
See note 1.

	cpuResourceLimit
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
    resource.limits.cpu                                                                                                                                    
	
	Correspondence.
See note 1.

	memoryResourceLimit
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
    resource.limits.memory                                                                                                                                    
	
	Correspondence.
See note 1.

	ephemeralStorageResource
Limit
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     limits.ephemeral_storage                                                                                                                                    
	
	Correspondence.
See note 1.

	hugePageResources
	0..1
	(Deployment / StatefulSet).spec.
   template.spec.containers[$index].
     limits.[].hugepages-$size                                                                                                                           
	0..1
	Correspondence.

	swImageDesc
	1
	-
	-
	See clause 5.4.2.1.23.
See note 2 and note 3

	
	0..1
	Everything in:
(Deployment/StatefulSet).
  spec.template.spec.
    containers[$index]
Except :
  resources, name, image
	
	Suggested correspondence. 
 
See note 3.

	monitoringParameters
	0..N
	FFS
	FFS
	FFS

	NOTE 1:	‘containers’ is a list whose entries are of type ‘Container’ (K8S). ‘containers[$index]’ denotes the entry in ‘containers’, at index $index. 
NOTE 2:	However, the ‘name’ attribute of NFV SwImage IE matches the K8S field:
                             (Deployment / StatefulSet).spec.template.spec.containers[$index].image
NOTE 3:       Except for ‘name and ‘resources’:
     - all fields in K8S ‘Container’ describe “software configuration data” as defined in EVE022, clause 3.1. 
     - most of them are “virtualization-independent” data as defined in  the same clause. 
     - for most of them, the K8S API description says that they cannot be updated. 
     - except maybe for imagePullPolicy, they will all be populated by the VNF vendor, not by the operator.
    Using this correspondence to bootData would greatly facilitate any NFV-to-K8S mapping in a VNFM. 
NOTE 3:   For an assessment of the correspondence with Kubernetes objects, refer to the clauses applicable to the IEs where this attribute is referenced.





5.4.2.1.18 VirtualStorageDesc
Table 5.4.2.1.18-1 illustrates a comparison of the attributes the VirtualStorageDesc information element as specified in clause 7.1.9.4.2 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.18-1: Comparison for the VirtualStorageDesc information element
	Attributes of VirtualStorageDesc information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	id
	1
	PersistentVolumeClaim.
   metadata.name
     / 
StatefulSet.spec.
  volumeClaimTemplates[].
      metadata.name
	1


1


	Correspondence, when
used by Deployment.
 
Correspondence, when
used by StatefulSet.
See note 1.

	typeOfStorage
	1
	PersistentVolumeClaim.spec.
 volumeMode : { 
   if typeOfStorage = ‘BLOCK’: ‘Block’ 
    else: ‘File’ 
  }
	
	Full Correspondence
if OBJECT is never used.
No correspondence if typeOfStorage: OBJECT.

	blockStorageData
	0..1
	
	0..1
	Partial Correspondence.
See clause 5.4.2.1.19.

	objectStorageData
	0..1
	-
	-
	No correspondence.

	fileStorageData
	0..1
	                              
	0..1
	Partial correspondence.
See clause 5.4.2.1.20.

	nfviMaintenanceInfo
	0..1
	FFS
	FFS
	FFS

	perVnfcInstance
	0..1
	
	1 
	Correspondence (with the kind of workload manifest).
See note 1.

	NOTE 1:	The VirtualStorageDesc concept globally matches the Kubernetes PersistentVolumeClaim concept.
 When these concepts describe a resource used in a stateless way, perVnfcInstance equals ‘false’.
 In this case, the PersistentVolumeClaim manifest is pointed at from a Deployment manifest.
 When these concepts describe a resource used in a stateful way, perVnfcInstance equals ‘true’.
 In this case, the PersistentVolumeClaim manifest is included in a StatefulSet manifest as an entry 
of the ‘volumeClaimTemplate’ field.




5.4.2.1.19 BlockStorageData
Table 5.4.2.1.19-1 illustrates a comparison of the attributes the BlockStorageData information element as specified in clause 7.1.9.4.3 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.19-1: Comparison for the BlockStorageData information element
	Attributes of BlockStorageData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	sizeOfStorage
	1
	PersistentVolumeClaim.spec.
  resources.limits.storage
	0..1
	Correspondence.

	vduStorageRequirements
	0..N
	FFS
	FFS
	FFS

	rdmaEnabled
	0..1
	FFS
	FFS
	FFS

	swImageDesc
	0..1
	N/A
	N/A
	See note 1

	NOTE 1:  As per IFA011, table 7.1.9.4.3.2-1, “this attribute shall not be present in a VirtualStorageDesc used in a VDU
                realized by one or a set of OS containers.




5.4.2.1.20 FileStorageData
Table 5.4.2.1.120-1 illustrates a comparison of the attributes the FileStorageData information element as specified in clause 7.1.9.4.5 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.20-1: Comparison for the FileStorageData information element
	Attributes of FileStorageData information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	sizeOfStorage
	1
	PersistentVolumeClaim.spec.
  resources.limits.storage
	0..1
	Correspondence.

	fileSystemProtocol
	1
	FFS
	FFS
	FFS

	intVirtualLinkDesc
	1
	FFS
	FFS
	FFS

	




5.4.2.1.21 VnfDf
A VNF flavour is a validated configuration of the VNF as a composition. Thus, a VnfDf describes VNF-level information, which is not intended to be managed by a CISM. 

Table 5.4.2.1.21-1 illustrates a comparison of the attributes the VnfDf information element as specified in clause 7.1.8 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.21-1: Comparison for the VnfDf information element
	Attributes of VnfDf information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	flavourId
	1
	-
	-
	No correspondence.

	description
	1
	-
	-
	No correspondence.

	vduProfile
	1..N
	-
	-
	No correspondence.

	virtualLinkProfile
	0..N
	-
	-
	No correspondence.

	vipCpProfile
	0..N
	-
	-
	No correspondence.

	mciopProfile
	0..N
	-
	-
	No correspondence.

	instantiationLevel
	1..N
	-
	-
	No correspondence.

	defaultInstantiationLevelId
	0..N
	-
	-
	No correspondence.

	supportedOperation
	0..N
	-
	-
	No correspondence.

	vnfLcmOperationConfiguration
	1
	-
	-
	No correspondence.

	affinityOrAntiAffinityGroup
	0..N
	-
	-
	No correspondence.

	vnfIndicator
	0..N
	-
	-
	No correspondence.

	supportedVnfInterface
	0..N
	-
	-
	No correspondence.

	supportedCoordinationActions
	0..N
	-
	-
	No correspondence.

	monitoringParameter
	0..N
	-
	-
	No correspondence.

	scalingAspect
	0..N
	-
	-
	No correspondence.

	initialDelta
	0..N
	-
	-
	No correspondence.

	dependencies
	0..N
	-
	-
	No correspondence.

	




5.4.2.1.22. McioConstraintParams as populated using GrantInfo
The following table shows how to map the key/value pairs computed by the VNFM after a Grant Response from the NFVO.
Table 5.x.2.1.22-1 illustrates a comparison of the attributes the McioConstraintsData information element as specified in clause 7.1.6.2 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.22-1: Comparison for the Keys in a Vdu mcioConstraintParams information element

	Keys in a Vdu mcioConstraintParams information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Keys
	Attribute
	

	affinityNfviPop
	FFS
	FFS

	affinityZone
	FFS
	FFS

	affinityZoneGroup
	FFS
	FFS

	affinityNfviNode
	FFS
	FFS

	affinityCisNode
	FFS
	FFS

	antiAffinityNfviPop
	FFS
	FFS

	antiAffinityZone
	FFS
	FFS

	antiAffinityZoneGroup
	FFS
	FFS

	antiAffinityNfviNode
	FFS
	FFS

	antiAffinityCisNode
	FFS
	FFS

	localAffinityNfviPop
	FFS
	FFS

	localAffinityZone
	FFS
	FFS

	localAffinityZoneGroup
	FFS
	FFS

	localAffinityNfviNode
	FFS
	FFS

	localAffinityCisNode
	FFS
	FFS

	localAntiAffinityNfviPop
	FFS
	FFS

	localAntiAffinityZone
	FFS
	FFS

	localAntiAffinityZoneGroup
	FFS
	FFS

	localAntiAffinityNfviNode
	FFS
	FFS

	localAntiAffinityCisNode
	FFS
	FFS

	





5.4.2.1.23. SwImageDesc
Table 5.4.2.1.23-1 illustrates a comparison of the attributes the SwImageDesc information element as specified in clause 7.1.6.5 in ETSI GS NFV-IFA 011 [i.3] and the Kubernetes® information model as specified in [i.10].

Table 5.4.2.1.23-1: Comparison for the SwImageDesc information element
	Attributes of SwImageDesc information element in ETSI GS NFV-IFA 011 [i.3]
	Attributes of Kubernetes information element
In io.k8s.api*.v1.
	Comments

	Attribute
	Cardinality
	Attribute
	Cardinality
	

	id
	1
	FFS
	
	

	Name
	1
	FFS
	
	

	version
	1
	FFS
	
	

	checksum
	0..1
	FFS
	
	

	containerFormat
	1
	FFS
	
	

	diskFormat
	0..1
	FFS
	
	

	minDisk
	0..1
	FFS
	
	

	minRam
	0..1
	FFS
	
	

	size
	0..1
	FFS
	
	

	swImage
	1
	FFS
	
	

	operatingSystem
	0..1
	FFS
	
	

	supportedVirtualisationEnvironments
	0..N
	FFS
	
	

	



5.4.2.1.24. SeurityGroupRule
FFS
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