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1
Decision/action requested

Discuss and decide on proposed modifications.
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Rationale

This contribution aims to identify a set of entities defined by ETSI NFV GSs which needs to be considered by SA5 for its network management of virtualized networks. It makes a selection of entities defined in [1], [2] and [3], offers a UML representation of some of these selected entities. It also provides mapping, when relevant, of the selected entities with 3GPP/SA5 defined entities. The goal of this exercise is to provide input to analysis on how the 3GPP/SA5 network management architecture/solutions can be used to support various interface requirements from ETSI NFV Management and Orchestration.
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(All text/figures, except the "Annex A: Gap Analysis", in this modification block should be in TRACKED CHANGES. For ease of reading, they are not.)


Annex A: Gap Analysis 

1.
ETSI NFV entities relevant for the network management of virtualized networks

The table first column below lists the ETSI NFV entities, selected from [2], [3] and [4], that are of interest for the network management of virtualized networks. The first two columns are "copy and paste" from ETSI documents. The third column identifies the 3GPP/SA5 currently defined entities that are a kind-of the entities identified in the first column.
	Entity
	Definition
	Comment

	Connection Point

	From [2]:

“An information element representing the virtual and/or physical interface that offers the network connections between instances of NS, VNF, VNFC (based on VDU information element), PNF and a VL. Some examples of virtual and/or physical interfaces are a virtual port, a virtual NIC address, a physical port, a physical NIC address or the endpoint of an IP VPN.”
	It corresponds to EP_RP [5].

	Network Function (NF)


	From [3]: 
“A functional building block within a network infrastructure, which has well-defined external interfaces and a well-defined functional behavior. In practical terms, a Network Function is today often a network node or physical appliance.”
	It has no correspondence.

	Network Service


	From [3]: 
“A composition of Network Functions and defined by its functional and behavioural specification.”
	It corresponds to Domain_ [6], SubNetwork [5].

	NF Forwarding Graph
	From [3]: 
“A graph of logical links connecting NF nodes for the purpose of describing traffic flow between these network functions.”
	It corresponds to Domain_ [6].

	Physical Network Functions (PNF)
	From [3]: 
“An implementation of a NF via a tightly coupled software and hardware system.”
	It has no correspondence. From perspective of network management of virtualized network, it corresponds to non-virtualized network entity of the mixed-network.

	Virtual Link

	From [2]: 
“A logical link with defined QoS (e.g. bandwidth, latency) connecting VNF components, or a VNF with other VNFs and/or PNFs.”
	It corresponds to Linkf [5] (Link is point to point only) and TopologicalLink_ [6]. 



	Virtualised Network Function (VNF)
	From [3]: 
“An Implementation of an NF that can be deployed on a Network Function Virtualisation Infrastructure (NFVI).”
	It corresponds to some subclasses of ManagedFunction [5] such as 

	Virtualisation Deployment Unit (VDU)


	From [2]: 
“A construct that can be used in an information model, supporting the description of the deployment and operational behavior of a subset of a VNF, or the entire VNF if it was not componentized in subsets. In the presence of a hypervisor, the main characteristic of a VDU is that a single VNF or VNF subset instance created based on the construct can be mapped to a single VM. A VNF may be modelled using one or multiple such constructs, as applicable.”
	TBD

	VNF Component (VNFC)


	From [4]: 
“Internal component of a VNF providing a VNF Provider defined sub-set of that VNF's functionality, with the main characteristic that a single instance of this component  maps 1:1 against a single Container Interface.”
	TBD

	VNF Forwarding Graph (VNF FG)
	From [3]: 
“A NF forwarding graph where at least one node is a VNF.”
	It has no correspondence.

	NFV Orchestrator (NFVO)
	From [2] section 5.4.1.
	It corresponds to Enterprise System/NM (when virtualization of managed resource is ignored).

	VNF Manager (VNFM)
	From [2] section 5.4.2.
	It corresponds to DM/EM (when virtualization of managed resource is ignored).

	Virtualised Infrastructure Manager (VIM)
	From [2] section 5.4.3.
	It has no correspondence.

	NFV Service Catalogue
	From [2] section 5.4.4. It is also called NS Catalogue.
	TBD

	VNF Catalogue
	From [2] section 5.4.5.
	TBD

	NFV Instances
	From [2] section 5.4.6. It is also called NFV Instances repository.
	TBD

	NFVI Resources
	From [2] section 5.4.7. It is also called NFVI Resources repository.
	TBD

	EM
	From [2] section 5.5.1.
	It corresponds to DM/EM.

	BSS/OSS
	From [2] section 5.5.2.
	It corresponds to Enterprise Systems/NM.

	NFV Infrastructure (NFVI)
	From [2] section 5.5.3.
	TBD


The diagram below provides a UML representation of relations between entities defined in the above table.
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Figure 1: ETSI NFV entities and relations

2.
Comparison of ETSI NFV MANO interfaces with 3GPP/SA5 Interface IRPs

This subclause lists all ETSE NFV-MANO interfaces from Section 7 of [2]. For each interface listed, this subclause identifies the 3GPP/SA5 Interface IRP(s) that can provide support.

Section 7.1 of [2]: Interfaces concerning Network Services

Section 7.2.1 of [2]: Network Service Descriptor management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	On-board Network Service Descriptor
	This operation allows submitting and validating a Network Service Descriptor (NSD), including any related VNFFGD and VLD.
	

	Disable Network Service Descriptor
	This operation allows disabling a Network Service Descriptor, so that it is not possible to instantiate it any further
	

	Enable Network Service Descriptor
	This operation allows enabling a Network Service Descriptor.
	

	Update Network Service Descriptor
	This operation allows updating a Network Service Descriptor (NSD), including any related VNFFGD and VLD.

This update might include creating/deleting new VNFFGs and/or new VLDs.
	

	Query Network Service Descriptor
	This operation is used to query the information of the Network Service Descriptor (NSD), including any related VNFFGD and VLD.
	

	Delete Network Service Descriptor
	This operation is used to remove a disabled Network Service Descriptor
	


Section 7.1.2 of [2]: Network Service lifecycle management

	Operations
	 Descriptions
	 3GPP/SA5 Interface IRP support (TBD)

	Instantiate Network Service 
	This operation allows instantiating a Network Service.
	 

	Terminate Network Service
	This operation allows terminating a Network Service instance.

Graceful or forceful termination might be possible based on input parameter. 
	 

	Query Network Service
	This operation allows retrieving Network Service instance attributes.
	 

	Scale Network Service 
	This operation allows scaling a Network Service instance.
	 

	Update Network Service 
	This operation allows updating a Network Service instance.
	 

	Create VNFFG
	This operation allows creating a new VNF Forwarding Graph instance for a given Network Service instance.
	 

	Delete VNFFG
	This operation allows deleting an existing VNF Forwarding Graph instance within a Network Service instance.
	 

	Query VNFFG 
	This operation allows retrieving VNFFG instance attributes.
	 

	Update VNFFG 
	This operation allows updating an existing VNF Forwarding Graph instance for a given Network Service instance.
	 

	Create VL
	This operation allows creating a new VL for a given Network Service instance.
	

	Delete VL
	This operation allows deleting an existing VL within a Network Service instance.
	

	Update VL
	This operation allows updating an existing VL for a given Network Service instance.
	

	Query VL
	This operation allows retrieving VL instance attributes.
	


Section 7.1.3 of [2]: Network Service lifecycle change notifications

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Notify
	This operation allows providing lifecycle change notifications on Network Services.
	


Section 7.1.4 of [2]: Network Service performance management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get performance metrics
	This operation allows collecting performance metrics generated on Network Services.
	

	Notify
	This operation allows providing performance notifications on Network Services.
	


Section 7.1.5 of [2]: Network Service fault management 

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Notify
	This operation allows providing fault notifications on Network Services.
	

	Get NS fault information
	This operation allows collecting Network Service fault information.
	


Section 7.2 of [2]: Interfaces concerning Virtual Network Functions
Section 7.2.1 of [2]: VNF Package management

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	On-board VNF Package
	This operation allows submitting and validating the VNF Package.
	

	Disable VNF Package
	This operation allows disabling the VNF Package, so that it is not possible to instantiate any further.
	

	Enable VNF Package
	This operation allows enabling the VNF Package.
	

	Update VNF Package
	This operation allows updating the VNF Package.
	

	Query VNF Packages
	This operation is used to query information on VNF Packages.
	

	Delete VNF Package
	This operation is used to remove a disabled VNF Package.
	


Section 7.2.2 of [2]: VNF software image management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Add Image
	This operation allows adding new VNF software images to the image repository.
	

	Delete Image
	This operation allows deleting in the VNF software images from the image repository.
	

	Update Image
	This operation allows updating the VNF software images in the image repository.
	

	Query Image
	This operation allows querying the information of the VNF software images in the image repository.
	

	Copy Image
	This operation allows copying images from a VIM to another.
	


Section 7.2.3 of [2]: VNF lifecycle operation granting

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Grant Lifecycle Operation
	This operation allows requesting the permission to perform a certain VNF lifecycle operation on a new or existing VNF. The sub-type of lifecycle operation is parameterized in the operation.
	


Section 7.2.4 of [2]: VNF lifecycle management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Instantiate VNF
	This operation allows creating a VNF instance.


	

	Query VNF
	This operation allows retrieving VNF instance state and attributes. 
	

	Scale VNF
	This operation allows scaling (out/in, up/down) a VNF instance.
	

	Check VNF instantiation feasibility
	This operation allows verifying if the VNF instantiation is possible. 
	

	Heal VNF
	This operation is used to request appropriate correction actions in reaction to a failure. 
	

	Update VNF software
	This operation allows applying a minor/limited software update (e.g., patch) to a VNF instance 
	

	Modify VNF
	This operation allows making structural changes (e.g., configuration, topology, behavior, redundancy model) to a VNF instance.
	

	Upgrade VNF software
	This operation allows deploying a new software release to a VNF instance.
	

	Terminate VNF
	This operation allows terminating gracefully or forcefully a previously created VNF instance.
	


Section 7.2.5 of [2]: VNF lifecycle changes notifications
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Notify
	This operation allows providing notifications on state changes of a VNF instance, related to the VNF Lifecycle.
	


Section 7.2.6 of [2]: VNF configuration
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get Config Object
	Retrieve configuration data for a specific configuration object
	

	Create Config Object
	Create a configuration object 
	

	Delete Config Object
	Delete a configuration object
	

	Set Config Object Attributes
	Modify a configuration object 
	

	Notify Config Change
	This operation allows providing notifications about configuration changes for a configuration object
	


Section 7.2.7 of [2]: VNF performance management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get performance metrics
	This operation allows collecting performance metrics generated on resources.
	

	Notify
	This operation allows providing notifications with application-layer performance metrics.
	


Section 7.2.8 of [2]: VNF fault management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get VNF fault information
	This operation allows collecting VNF application-layer fault information.
	

	Notify
	This operation allows providing application-layer fault notifications.
	


Section 7.3 of [2]: Interfaces concerning Virtualized Resources

Section 7.3.1 of [2]: Virtualized resources catalogue management

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Query Resource Catalogue
	This operation allows retrieving the list of catalogued virtualised resources, and/or a specific catalogued resource on which the consumer is allowed to perform subsequent operations. 
	

	Notify Resource Catalogue Changes
	This operation provides change notifications on virtualised resource catalogues managed by the producer functional block.
	


Section 7.3.2 of [2]: Virtualized resource capacity management
	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Query Capacity 
	This operation allows querying the capacity usage of an NFVI-PoP. The operation can be used to gather information at different levels, from specific virtualised partition capacity usage, to total capacity availability in the NFVI-PoP.
	

	Notify Capacity Changes
	This operation allows notifying about capacity changes in the NFVI-PoP. 
	


Section 7.3.3 of [2]: Virtualized resources management

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Allocate Resource
	This operation allows requesting the instantiation and assignment of a virtualised resource to the VNF, as indicated by the consumer functional block.
	

	Query Resource
	This operation allows querying a virtualised resource, i.e., retrieve information about an instantiated virtualised resource.
	

	Update Resource
	This operation allows updating the configuration and/or parameterization of an instantiated virtualised resource. 
	

	Scale Resource
	This operation allows scaling a virtualised resource by adding or removing capacity, e.g., adding vCPUs to a virtual machine.
	

	Migrate Resource
	This operation allows moving virtualised resources between locations. For instance, the operation performs the migration of a computing resource from one host to another host; while for a storage resource, it migrates the resource from one storage location to another.
	

	Operate Resource
	This operation allows executing specific commands on certain allocated virtualised resources. Examples on compute resources can include (but not limited to): start, stop, pause, suspend, capture snapshot, etc.
	

	Release Resource
	This operation allows de-allocating and terminating an instantiated virtualised resource. This operation frees resources and returns them to the NFVI resource pool.
	

	Create Resource Reservation
	This operation allows requesting the reservation of a set of virtualised resources to a consumer functional block without performing the steps of “Allocate Resource”.
	

	Query Resource Reservation
	This operation allows querying an issued resources reservation, e.g., to discover the virtualised resources included in a specific reserved resources pool, or the amount of free resources in such a pool.
	

	Update Resource Reservation 
	This operation allows updating an issued resources reservation to increase or decrease the amount of virtualised resources in the reserved resources pool.
	

	Release Resource Reservation
	This operation allows releasing an issued resources reservation, hence freeing the reserved virtualised resources. 
	


Section 7.3.4 of [2]: Virtualized resource performance management

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get performance metrics
	This operation allows collecting performance metrics generated on virtualised resources.
	

	Notify
	This operation allows providing notifications with performance metrics on virtualised resources.
	


Section 7.3.5 of [2]: Virtualized resource fault management


	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Get resource fault information
	This operation allows collecting virtualised resource fault information.
	

	Notify
	This operation allows providing fault notifications on virtualised resources.
	


Section 7.4 of [2]: Policy administration interface


	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Create policy
	This operation allows defining policy rules include conditions and actions
	 

	Update policy
	This operation allows updating an existing policy 
	

	Delete policy
	This operation allows delete policy after being created
	

	Query policy
	This operation allows querying about a particular policy or a querying the list of available policies. 
	

	Activate policy
	This operation enables activating an available policy,
	

	De-activate policy
	This operation enables de- activating an active policy,
	


Section 7.5 of [2]: Network Forwarding Path Management Interface

	Operations
	Description
	3GPP/SA5 Interface IRP support (TBD)

	Create Network Forwarding Path
	This operation allows creating a Network Forwarding Path 
	

	Update Network Forwarding Path
	This operation allows updating the information associated with a Network Forwarding Path
	

	Delete Network Forwarding Path
	This operation allows deleting a Network Forwarding Path
	

	Query Network Forwarding Path
	This operation allows querying information about a specified Network Forwarding Path instance.
	

	Notify
	This operation allows providing information about a Network Forwarding Path rule.
	


Section 7.6 of [2]: NFVI Hypervisor Management Interface

TBD   
Section 7.7 of [2]: NFVI Storage Management Interface


TBD 
Section 7.8 of [2]: NFVI Networking Management Interface
TBD
Annex B: ETSI NFV-MANO architectural framework and 3GPP/SA5 Management reference model

The following is the Figure 5.1 of [2].
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The following is the Figure 1 of [7].
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Figure 1: Management reference model
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