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Essential patents 
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[bookmark: _Toc455504135][bookmark: _Toc481503673][bookmark: _Toc120177541]Foreword
[bookmark: For_tbname]This Group Report (GR) has been produced by ETSI Industry Specification Group Network Functions Virtualisation (NFV).
[bookmark: _Toc455504136][bookmark: _Toc481503674][bookmark: _Toc120177542]Modal verbs terminology
In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).
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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc120177543]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: _Toc120177544]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc120177545]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc120177546]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".
[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 2:	The stable version is available at https://docs.openstack.org/tacker/zed/user/vnfd-sol001.html
NOTE 3: 	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.
[bookmark: _Toc451532925][bookmark: _Toc120177547]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc120177548]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: _Toc120177549]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc120177550]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc120177551]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.
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[bookmark: _Toc120177552]5	Analysis with related work in open source projects
[bookmark: _Toc120177553]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: _Toc120177554]5.2	Gap analysis with Open source project#1
[bookmark: _Toc79509395][bookmark: _Toc120177555]5.2.1	Introduction of Open source project #1
Editor’s Note: This clause will give a brief introduction of open source project #1
[bookmark: _Toc79509396][bookmark: _Toc120177556]5.2.2	Gap analysis
[bookmark: _Toc120177557]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: _Toc120177558]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: _Toc120177559]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: _Toc79509397][bookmark: _Toc120177560]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: _Toc120177561]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: _Toc120177562]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: _Toc120177563]5.2.2.2.1	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: _Toc120177564]5.2.2.2.2	Comparison and analysis
Editor’s Note: This clause will provide comparsion and analysis between NFV standard the open source project #1 related to VNF LCM. 
[bookmark: _Toc120177565]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: _Toc120177566]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: _Toc120177567]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: _Toc120177568]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: _Toc120177569]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: _Toc120177570]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: _Toc120177571]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: _Toc120177572]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: _Toc120177573]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: _Toc120177574]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: _Toc120177575]5.2.2.6	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: _Toc120177576]5.3	Gap analysis with Open source project#2
[bookmark: _Toc120177577]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: _Toc120177578]5.3.2	Gap analysis
[bookmark: _Toc120177579]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: _Toc120177580]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: _Toc120177581]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.
5.x	Gap analysis with Open source project#x




[bookmark: _Toc120177582]6	Recommendations
[bookmark: _Toc120177583]6.1	Overview
Editor’s Note: This clause will provide some introductory description about the type of recommendations that are analysed in the present document.
[bookmark: _Toc120177584]6.2	Recommendations related to VNFD
Editor’s Note: This clause will provide recommendations related to VNFD.

[bookmark: _Toc120177585]6.3	Recommendations related to VNF LCM interface
Editor’s Note: This clause will provide recommendations related to VNF LCM interface.

[bookmark: _Toc120177586]6.4	Recommendations related to VNF PM interface
Editor’s Note: This clause will provide recommendations related to VNF PM interface.

[bookmark: _Toc120177587]6.5	Recommendations related to VNF FM interface
Editor’s Note: This clause will provide recommendations related to VNF FM interface

[bookmark: _Toc120177588]6.6	Other recommendations
Editor’s Note: The purpose is to collect additional recommendations that are not of any of the categories listed abo ve.






[bookmark: _Toc455504149][bookmark: _Toc481503687][bookmark: _Toc120177589]Annex A: Title of annex
[bookmark: _Toc120177590]A.1	First clause of the annex 
[bookmark: _Toc120177591]A.1.1	First subdivided clause of the annex


[bookmark: _Toc455504150][bookmark: _Toc481503688][bookmark: _Toc120177592]Annex B:
Title of annex
[bookmark: _Toc481503689][bookmark: _Toc455504151][bookmark: _Toc120177593]B.1	First clause of the annex 
[bookmark: _Toc455504152][bookmark: _Toc481503690][bookmark: _Toc120177594]B.1.1	First subdivided clause of the annex
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