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1	Scope
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[bookmark: _Toc125029873]3.1	Terms
For the purposes of the present document, the terms given in ETSI GR NFV 003 [i.2] 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.2].
acceleration capability: functions provided by resources (for instance a NIC or a disk controller) that can be exposed in an implementation independent manner
EXAMPLE:	TCP Checksum calculation, packet dispatching amongst queues, TCP Offload, IPSec Offload and RDMA are such a capabilities for a NIC; encryption and compression are such capabilities for a disk controller.
acceleration resource: hardware or software that provide a number of Acceleration Capabilities and can be added, removed or not used from the compute node without requiring any VNF changes
NOTE:	GPUs, video transcoding cards, crypto cards are such resources. Acceleration resources are associated with compute nodes.
resource reservation identifier: identifier that establishes the identity of an arrangement to secure usage of resources by a consumer
NOTE:	The identifier does not identify the resources that have been reserved.
routing resource: logical network resource that provides routing capabilities between different virtualised network resources of type "network"
EXAMPLE:	In the OpenStack® case, this is a neutron Router.
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Void.
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For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.2] apply.
[bookmark: _Toc125029876]4	Overview of interfaces and information elements associated to the Or-Vi reference point
[bookmark: _Toc125029877]4.1	Introduction
This clause provides an overview of interfaces and information models associated to the Or-Vi reference point.
The Or-Vi reference point is used for exchanges between NFV Orchestrator and VIM and supports the following interfaces:
Software Image Management.
Virtualised Resources Information Management, composed of:
Virtualised Compute Resources Information Management.
Virtualised Network Resources Information Management.
Virtualised Storage Resources Information Management.
Virtualised Resources Capacity Management, composed of:
Virtualised Compute Resources Capacity Management.
Virtualised Network Resources Capacity Management.
Virtualised Storage Resources Capacity Management.
Virtualised Resources Management, composed of:
Virtualised Compute Resources Management.
Virtualised Network Resources Management.
Virtualised Storage Resources Management.
Virtualised Resources Change Notification, composed of:
Virtualised Compute Resources Change Notification.
Virtualised Network Resources Change Notification.
Virtualised Storage Resources Change Notification.
Virtualised Resources Reservation Management, composed of:
Virtualised Compute Resources Reservation Management.
Virtualised Network Resources Reservation Management.
Virtualised Storage Resources Reservation Management.
Virtualised Resources Reservation Change Notification.
Virtualised Resource Quota Management, composed of:
Virtualised Compute Resources Quota Management.
Virtualised Network Resources Quota Management.
Virtualised Storage Resources Quota Management.
Virtualised Resources Quota Change Notification.
Virtualised Resources Performance Management.
Virtualised Resources Fault Management.
NFP Management.
Policy Management.
All the interfaces above are produced by the VIM and consumed by the NFV Orchestrator.
No interface is produced by the NFV Orchestrator.
The information elements exchanged by the interfaces above are also part of the present document.
[bookmark: _Toc125029878]4.2	Relation to other NFV Group Specifications
The present document is referencing information from the following NFV Group Specifications:
Management and Orchestration - Vi-Vnfm reference point - Interface and Information Model Specification ETSI GS NFV-IFA 006 [7]:
ETSI GS NFV-IFA 006 [7] and the present document are both specifying interfaces provided by the VIM. The two specifications are therefore related.
Management and Orchestration - Functional requirements specification ETSI GS NFV-IFA 010 [2]:
The key functional requirements from ETSI GS NFV-IFA 010 [2] provide the guidance and need to be fulfilled by the interfaces associated to the Or-Vi reference point.
[bookmark: _Toc125029879]4.3	Conventions
The following notations, defined in ISO/IEC 9646-7 [1], are used for the qualifier column of interface information elements:
M mandatory - the capability is required to be supported;
O optional - the capability may be supported or not;
N/A not applicable - in the given context, it is impossible to use the capability;
CM conditional mandatory - the capability is required to be supported and is conditional on the support of some condition. This condition shall be specified in the Description column;
CO conditional optional - the capability may be supported or not and is conditional on the support of some condition. This condition shall be specified in the Description column.
If the type of a parameter or attribute has been marked as "Not specified" in the "Content" column, this means that its specification is left for part of the protocol design/data model design stage.
[bookmark: _Toc125029880]5	Reference point and interface requirements
[bookmark: _Toc125029881]5.1	Introduction
This clause defines or references requirements applicable to interfaces in the specific context of the Or-Vi reference point.
[bookmark: _Toc125029882]5.2	Or-Vi Reference point requirements
Table 5.2-1 specifies requirements applicable to the Or-Vi reference point.
Table 5.2-1: Or-Vi Reference point requirements
	Number
	Functional requirement description

	Or-Vi.001
	The Or-Vi reference point shall support the Software Image Management interface provided by the VIM.

	Or-Vi.002
	The Or-Vi reference point shall support the Virtualised Compute Resources Management interface provided by the VIM.

	Or-Vi.003
	The Or-Vi reference point shall support the Virtualised Network Resources Management interface provided by the VIM.

	Or-Vi.004
	The Or-Vi reference point shall support the Virtualised Storage Resources Management interface provided by the VIM.

	Or-Vi.005
	The Or-Vi reference point shall support the Virtualised Resources Fault Management interface provided by the VIM.

	Or-Vi.006
	The Or-Vi reference point shall support the Virtualised Compute Resources Capacity Management interface provided by the VIM.

	Or-Vi.007
	The Or-Vi reference point shall support the Virtualised Network Resources Capacity Management interface provided by the VIM.

	Or-Vi.008
	The Or-Vi reference point shall support the Virtualised Storage Resources Capacity Management interface provided by the VIM.

	Or-Vi.009
	The Or-Vi reference point shall support the Virtualised Resources Performance Management interface provided by the VIM.

	Or-Vi.010
	The Or-Vi reference point shall support the Network Forwarding Path Management interface provided by the VIM.

	Or-Vi.011
	The Or-Vi reference point shall support the Virtualised Compute Resources Information Management interface provided by the VIM.

	Or-Vi.012
	The Or-Vi reference point shall support the Virtualised Network Resources Information Management interface provided by the VIM.

	Or-Vi.013
	The Or-Vi reference point shall support the Virtualised Storage Resources Information Management interface provided by the VIM.

	Or-Vi.014
	All operations on interfaces supported by the Or-Vi reference point require authentication and authorization of the consumer.

	Or-Vi.015
	The Or-Vi reference point shall support the Virtualised Compute Resources Change Notification interface provided by the VIM.

	Or-Vi.016
	The Or-Vi reference point shall support the Virtualised Network Resources Change Notification interface provided by the VIM.

	Or-Vi.017
	The Or-Vi reference point shall support the Virtualised Storage Resources Change Notification interface provided by the VIM.

	Or-Vi.018
	The Or-Vi reference point shall support the Virtualised Compute Resources Reservation Management interface provided by the VIM.

	Or-Vi.019
	The Or-Vi reference point shall support the Virtualised Network Resources Reservation Management interface provided by the VIM.

	Or-Vi.020
	The Or-Vi reference point shall support the Virtualised Storage Resources Reservation Management interface provided by the VIM.

	Or-Vi.021
	The Or-Vi reference point shall support the Virtualised Resources Reservation Change Notification Interface provided by the VIM.

	Or-Vi.022
	The Or-Vi reference point shall support the Virtualised Compute Resources Quota Management interface provided by the VIM.

	Or-Vi.023
	The Or-Vi reference point shall support the Virtualised Network Resources Quota Management interface provided by the VIM

	Or-Vi.024
	The Or-Vi reference point shall support the Virtualised Storage Resources Quota Management interface provided by the VIM.

	Or-Vi.025
	The Or-Vi reference point shall support the Virtualised Resources Quota Change Notification interface provided by the VIM.

	Or-Vi.026
	The Or-Vi reference point shall support the Compute Host Reservation Management interface provided by the VIM.

	Or-Vi.027
	The Or-Vi reference point shall support the Compute Host Reservation Change Notification interface provided by the VIM.

	Or-Vi.028
	The Or-Vi reference point shall support the Compute Host Capacity Management interface provided by the VIM.

	Or-Vi.029
	The Or-Vi reference point shall support the Policy Management interface provided by the VIM.

	Or-Vi.030
	The Or-Vi reference point shall support the Data Flow Mirroring Management interface provided by the VIM.



[bookmark: _Toc125029883]5.3	Interface requirements
[bookmark: _Toc125029884]5.3.1	Software Image Management interface requirements
Table 5.3.1-1 specifies requirements applicable to the Software Image Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.1-1: Software Image Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Sim.001
	The Software Image Management interface produced by the VIM on the Or-Vi reference point shall support adding software images in the VIM.

	Or-Vi.Sim.002
	The Software Image Management interface produced by the VIM on the Or-Vi reference point shall support deleting software images in the VIM.

	Or-Vi.Sim.003
	The Software Image Management interface produced by the VIM on the Or-Vi reference point should support updating software images in the VIM.

	Or-Vi.Sim.004
	The Software Image Management interface produced by the VIM on the Or-Vi reference point shall support querying information of software images from the VIM.

	NOTE:	The Software Image Management Interface addresses software images at virtualisation container level, e.g. VM images.



[bookmark: _Toc125029885]5.3.2	Virtualised Resources Information Management interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Information Management interfaces and apply respectively to consumable virtualised compute, network and storage resources.
Table 5.3.2-1 specifies requirements applicable to the Virtualised Resources Information Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.2-1: Virtualised Resources Information Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrim.001
	The Virtualised Resources Information Management interface produced by the VIM on the Or-Vi reference point shall support querying information regarding consumable virtualised resources that can be provided by the VIM.

	Or-Vi.Vrim.002
	The Virtualised Resources Information Management interface produced by the VIM on the Or-Vi reference point shall support notifications to the consumer of changes to information regarding consumable virtualised resources that can be provided by the VIM.



[bookmark: _Toc125029886]5.3.3	Virtualised Resources Capacity Management interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Capacity Management interfaces.
Table 5.3.3-1 specifies requirements applicable to the Virtualised Resources Capacity Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.3-1: Virtualised Resources Capacity Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrcm.001
	The Virtualised Resources Capacity Management interface produced by the VIM on the Or-Vi reference point shall support querying the capacity managed by the producer, in terms of:
the amount of available resources (of a certain type and characteristics) (see note); and
the amount of allocated resources (of a certain type and characteristics); and
the amount of reserved resources (of a certain type and characteristics); and
the total amount of resources (of a certain type and characteristics) based on input filter criteria.

	Or-Vi.Vrcm.002
	The Virtualised Resources Capacity Management interface produced by the VIM on the Or-Vi reference point shall support notifications to the consumer of changes in the available, allocated, reserved and total capacity managed by the producer, based on input filter criteria.

	Or-Vi.Vrcm.003
	The Virtualised Resources Capacity Management interface produced by the VIM on the Or-Vi reference point shall support the query of information about Resource Zones within the NFVI managed by the VIM.

	Or-Vi.Vrcm.004
	The Virtualised Resources Capacity Management interface produced by the VIM on the Or-Vi reference point shall support querying information about NFVI-PoPs the VIM administers, such as the geographical location and network connectivity endpoints.

	NOTE:	Available resources exclude allocated resources and reserved resources.



[bookmark: _Toc125029887]5.3.4	Network Forwarding Path Management interface requirements
Table 5.3.4-1 specifies requirements applicable to the Network Forwarding Path Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.4-1: Network Forwarding Path Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Nfpm.001
	The Network Forwarding Path Management interface produced by VIM on the Or-Vi reference point shall support creating Network Forwarding Paths.

	Or-Vi.Nfpm.002
	The Network Forwarding Path Management interface produced by VIM on the Or-Vi reference point shall support deleting Network Forwarding Paths.

	Or-Vi.Nfpm.003
	The Network Forwarding Path Management interface produced by VIM on the Or-Vi reference point shall support changing the state of Network Forwarding Paths. The state change can affect the constituent Connection Points and Virtual Links.

	Or-Vi.Nfpm.004
	The Network Forwarding Path Management interface produced by VIM on the Or-Vi reference point shall support querying information about a Network Forwarding Path.

	Or-Vi.Nfpm.005
	The Network Forwarding Path Management interface produced by VIM on the Or-Vi reference point shall support creating or updating the classification and selection rules applied to a specific Network Forwarding Path instance.



[bookmark: _Toc125029888]5.3.5	Virtualised Resources Management interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Management interfaces and apply respectively to virtualised compute, network and storage resources.
Table 5.3.5-1 specifies requirements applicable to the Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point.
It shall be possible to use virtualised resource descriptors to convey the exchange of information associated to interface operations fulfilled by the requirements in Table 5.3.5-1.
Table 5.3.5-1: Virtualised Resources Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrm.001
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support requesting the allocation of virtualised resources.

	Or-Vi.Vrm.002
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support querying information about instantiated virtualised resources.

	Or-Vi.Vrm.003
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support updating instantiated virtualised resources (see example).

	Or-Vi.Vrm.004
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support terminating instantiated virtualised resources.

	Or-Vi.Vrm.005
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support operating instantiated virtualised resources (see note).

	Or-Vi.Vrm.006
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support scaling instantiated virtualised resources (see note).

	Or-Vi.Vrm.007
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support migrating instantiated virtualised resources (see note).

	Or-Vi.Vrm.008
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support attaching instantiated virtualised storage resources to instantiated virtualised compute resources.

	Or-Vi.Vrm.009
	The Virtualised Resources Management interface produced by the VIM on the Or-Vi reference point shall support detaching instantiated virtualised storage resources from instantiated virtualised compute resources.

	EXAMPLE:	Updating the configuration and/or parameterization of an instantiated virtualised resource.

	NOTE:	This requirement does not apply to the Virtualised Network Resources Management interface.



[bookmark: _Toc125029889]5.3.6	Virtualised Resources Reservation Management interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Reservation Management interfaces and apply respectively to virtualised compute, network and storage resource reservations.
Table 5.3.6-1 specifies requirements applicable to the Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.6-1: Virtualised Resources Reservation Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrrm.001
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support creating resource reservations.

	Or-Vi.Vrrm.002
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support querying information about resource reservations.

	Or-Vi.Vrrm.003
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support updating (e.g. increase or decrease the amount of reserved resources) resource reservations.

	Or-Vi.Vrrm.004
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support terminating resource reservations.

	Or-Vi.Vrrm.005
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support specifying during the creation or update of the reservation the start and end time (or duration) for allocation and usage of resources that are part of the resource reservation.

	Or-Vi.Vrrm.006
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support specifying during the creation or update of a reservation the resource zones where the resources need to be reserved.

	Or-Vi.Vrrm.007
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support the resource reservation at different resource granularities.

	Or-Vi.Vrrm.008
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support the resource reservation at virtualisation container (e.g. virtual machine) granularity level.

	Or-Vi.Vrrm.009
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support the resource reservation at resource pool granularity level.

	Or-Vi.Vrrm.010
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support identifying the consumer (e.g. tenant) of the reserved resources during the creation and update of the respective resource reservation.


[bookmark: OLE_LINK14][bookmark: _Toc125029890]5.3.7	Virtualised Resource Reservation Change Notification interface requirements
Table 5.3.7-1 specifies requirements applicable to the Virtualised Resource Reservation Change Notification interface produced by the VIM on the Or-Vi reference point.
Table 5.3.7-1: Virtualised Resource Reservation Change Notification interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrrcn.001
	The Virtualised Resources Reservation Change Notification interface produced by the VIM on the Or‑Vi reference point shall support notification of changes related to virtualised resource reservation.



[bookmark: _Toc125029891]5.3.8	Virtualised Resources Change Notification interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Change Notification interfaces and apply respectively to virtualised compute, network and storage resources.
Table 5.3.8-1 specifies requirements applicable to the Virtualised Resources Change Notification interface produced by the VIM on the Or-Vi reference point.
Table 5.3.8-1: Virtualised Resources Change Notification interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrcn.001
	The Virtualised Resource Change Notification interface produced by the VIM on the Or-Vi reference point shall support providing state change notifications about virtualised resources, e.g. that will be impacted due to maintenance of NFVI components, evacuation of physical hosts, addition and termination of resources, or migration to support energy efficiency.



[bookmark: _Toc125029892]5.3.9	Virtualised Resources Performance Management interface requirements
Table 5.3.9-1 specifies requirements applicable to the Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.9-1: Virtualised Resources Performance Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrpm.001
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO to control the collection and reporting of performance information for virtualised resources.

	Or-Vi.Vrpm.002
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support the capability to notify the availability of performance information.

	Or-Vi.Vrpm.003
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall expose the type of virtualised resources (e.g. compute, storage, network), for which the VIM collects the performance information in the NFVI domain.

	Or-Vi.Vrpm.004
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall expose the type of performance information that the VIM can collect for the monitored virtualised resource(s).

	Or-Vi.Vrpm.005
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO create a PM job specifying the type of resource(s) and performance information that the NFVO requires.

	Or-Vi.Vrpm.006
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable NFVO to create a PM job specifying the granularity for collection and reporting of performance information from specified virtualised resource(s).

	Or-Vi.Vrpm.007
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO to delete a PM job.

	Or-Vi.Vrpm.008
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO to receive notifications of data availability for a PM job.

	Or-Vi.Vrpm.009
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support PM jobs for periodic collection of performance information (bounded or unbounded).

	 Or-Vi.Vrpm.010
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support the grouping of measurements (see note).

	Or-Vi.Vrpm.011
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support the setting of threshold conditions on the performance information collected by the VIM for specified virtualised resource(s).

	Or-Vi.Vrpm.012
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support the deletion of threshold conditions on the performance information collected by the VIM for specified virtualised resource(s).

	Or-Vi.Vrpm.013
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support the capability to notify about a threshold defined for a specified metric of a virtualised resource being crossed.

	Or-Vi.Vrpm.014
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO to receive notifications related to threshold crossing.

	Or-Vi.Vrpm.015
	The Virtualised Resources Performance Management interface produced by the VIM on the Or-Vi reference point shall support querying the list of active PM jobs and defined threshold conditions by the consumer entity that created them.

	NOTE:	The group does not imply any modification/aggregation of performance measurements data and may be viewed as an alias for a pre-defined list of measurements. The group can be created by e.g. device type, by port type, by virtual machine, etc.



[bookmark: _Toc125029893]5.3.10	Virtualised Resources Fault Management interface requirements
Table 5.3.10-1 specifies requirements applicable to the Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.10-1: Virtualised Resources Fault Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrfm.001
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall enable the NFVO to collect virtualised resource fault information.

	Or-Vi.Vrfm.002
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall support providing alarm notifications related to faults on virtualised resources to the NFVO.

	Or-Vi.Vrfm.003
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall support providing notification when there is a change in alarm information on virtualised resources.

	Or-Vi.Vrfm.004
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall support the sending of notification to the NFVO when an alarm has been created.

	Or-Vi.Vrfm.005
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall support the sending of notification to the NFVO when an alarm has been cleared.

	Or-Vi.Vrfm.006
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall allow unambiguous identification of the alarm sent to the NFVO.

	Or-Vi.Vrfm.007
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall allow unambiguous identification of the virtualised resources causing the alarm.

	Or-Vi.Vrfm.008
	The Virtualised Resources Fault Management interface produced by the VIM on the Or-Vi reference point shall allow unambiguous identification of the alarm cause.



[bookmark: _Toc125029894]5.3.11	Virtualised Resources Quota Management interface requirements
Unless differently specified, the requirements in this clause are applicable to Virtualised Compute, Network and Storage Resources Quota Management interfaces and apply respectively to virtualised compute, network and storage resource.
Table 5.3.11-1 specifies requirements applicable to the Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.11-1: Virtualised Resources Quota Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Vrqm.001
	The Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point shall support creating resource quota. See note.

	Or-Vi.Vrqm.002
	The Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point shall support querying information about resource quota.

	Or-Vi.Vrqm.003
	The Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point shall support updating (e.g. increase or decrease the amount of resources in the quota) resource quota.

	Or-Vi.Vrqm.004
	The Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point shall support terminating resource quota.

	Or-Vi.Vrqm.005
	The Virtualised Resources Quota Management interface produced by the VIM on the Or-Vi reference point shall support identifying the consumer (e.g. tenant) of the virtualised resources during the creation and update of the respective resource quota.

	NOTE:	As an option to create Quotas a VIM can associate default quotas to every "infrastructure resource group" and allow the modification of these default Quotas.



[bookmark: _Toc125029895]5.3.12	Compute Host Reservation Management interface requirements
Table 5.3.12-1 specifies requirements applicable to the Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point. 
Table 5.3.12-1: Compute Host Reservation Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Chrm.001
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support creating compute host reservations.

	Or-Vi.Chrm.002
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support querying information about compute host reservations.

	Or-Vi.Chrm.003
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support updating compute host reservations (e.g. increase the minimum amount of compute hosts to be reserved).

	Or-Vi.Chrm.004
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support terminating compute host reservations.

	Or-Vi.Chrm.005
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support specifying during the creation or update of the reservation the start and end time (or duration) for allocation and usage of virtualised compute resources on reserved compute hosts.

	Or-Vi.Chrm.006
	The Compute Host Reservation Management interface produced by the VIM on the Or-Vi reference point shall support specifying during the creation or update of the reservation the set of properties that define the capabilities associated to the compute hosts (e.g. hypervisor capabilities) to be reserved.

	Or-Vi.Chrm.007
	The Virtualised Resources Reservation Management interface produced by the VIM on the Or-Vi reference point shall support identifying the consumer (e.g. tenant) of the reserved resources during the creation and update of the respective compute host reservation.



[bookmark: _Toc125029896]5.3.13	Compute Host Reservation Change Notification interface requirements
Table 5.3.13-1 specifies requirements applicable to the Compute Host Reservation Change Notification interface produced by the VIM on the Or-Vi reference point.
Table 5.3.13-1: Compute Host Reservation Change Notification interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Chrcn.001
	The Compute Host Reservation Change Notification interface produced by the VIM on the Or-Vi reference point shall support notification of changes related to compute host reservation.



[bookmark: _Toc125029897]5.3.14	Compute Host Capacity Management interface requirements
Table 5.3.14-1 specifies requirements applicable to the Compute Host Capacity Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.14-1: Compute Host Capacity Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Chcm.001
	The Compute Host Capacity Management interface produced by the VIM on the Or-Vi reference point shall support querying based on input filter criteria the capacity managed by the producer, in terms of:
the amount of available resources (see note); and
the amount of used resources; and
the amount of reserved resources; and
the total amount of resources.

	Or-Vi.Chcm.002
	The Compute Host Capacity Management interface produced by the VIM on the Or-Vi reference point shall support notifications to the consumer of changes in the available, allocated, reserved and total capacity managed by the producer, based on input filter criteria.

	NOTE:	Available resources exclude used resources and reserved resources.



[bookmark: _Toc125029898]5.3.15	Policy Management interface requirements
Table 5.3.15-1 specifies requirements applicable to the policy management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.15-1: Policy management interface requirements
	Numbering
	Requirements description

	Or-Vi.Plcm.001
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support transferring NFV-MANO policies. See notes 1 and 2.

	Or-Vi.Plcm.002
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support deleting NFV-MANO policies. See note 1.

	Or-Vi.Plcm.003
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support querying NFV-MANO policies. See note 1.

	Or-Vi.Plcm.004
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support activating NFV-MANO policies. See note 1. 

	Or-Vi.Plcm.005
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support deactivating NFV-MANO policies. See note 1.

	Or-Vi.Plcm.006
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support providing to the NFVO notifications about changes of a policy that are related to operations of transferring policy, deleting policy, activating policy and deactivating policy.

	Or-Vi.Plcm.007
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support providing to the NFVO notifications about any detected policy conflicts.

	Or-Vi.Plcm.008
	The Policy Management interface produced by the VIM on the Or-Vi reference point shall support subscribing to policy management related notifications.

	NOTE 1:	For this reference point, NFV-MANO policies include policies applied in virtualised resource management (resource allocation, reservation, quota management and capacity management).
NOTE 2:	The case of transferring NFV-MANO policy applies when:
· a new policy is imported from the NFVO, which results in the creation of a new policy locally; or
· the changes for an existing policy are imported from the NFVO, which results in the update of a policy locally.



[bookmark: _Toc125029899]5.3.16	Data Flow Mirroring Management interface requirements
Table 5.3.16-1 specifies requirements applicable to the Data Flow Mirroring Management interface produced by the VIM on the Or-Vi reference point.
Table 5.3.16-1: Data Flow Mirroring Management interface requirements
	Numbering
	Functional requirements description

	Or-Vi.Dfmm.001
	The Data Flow Mirroring Management interface produced by the VIM on the Or-Vi reference point shall support creating Data Flow Mirroring Job.

	Or-Vi. Dfmm.002
	The Data Flow Mirroring Management interface produced by the VIM on the Or-Vi reference point shall support deleting Data Flow Mirroring Job.

	Or-Vi. Dfmm.003
	The Data Flow Mirroring Management interface produced by the VIM on the Or-Vi reference point shall support updating Data Flow Mirroring Job.

	Or-Vi. Dfmm.004
	The Data Flow Mirroring Management interface produced by the VIM on the Or-Vi reference point shall support querying information about Data Flow Mirroring Job.



[bookmark: _Toc125029900]6	NFVO exposed interfaces facing the VIM
There are no interfaces exposed by the NFVO associated to the Or-Vi reference point.
[bookmark: _Toc125029901]7	VIM exposed Interfaces
[bookmark: _Toc125029902]7.1	Introduction
This clause defines the interfaces exposed by the VIM towards the NFVO over the Or-Vi reference point.
NOTE 1:	The fact that operation parameters and information element attributes are presented in tabular form does not preclude stage 3 designs in which these operation parameters and information element attributes are encoded in different parts of request and response messages. For example, in a RESTful interface, parts of them may be encoded in the URL, in the message header, in the message body or any combination thereof.
NOTE 2:	The present document version does not specify the required operations for the management of resource groups for infrastructure tenants (e.g. creation of a resource group, etc.). The management of resource groups is necessary to support operations where a "resourceGroupId" is carried in input and/or output parameters of the operations. Refer to interface operations:
add image operation (clause 7.2.2);
allocate virtualised compute, network and storage resource operations (clauses 7.3.1.2, 7.4.1.2 and 7.5.1.2);
create compute, network and storage resource reservation operations (clauses 7.8.1.2, 7.8.2.2 and 7.8.3.2); and
virtualised Resource Quota interface operations (clauses 7.9.1.2, 7.9.1.3, 7.9.1.4, 7.9.1.5, 7.9.2.2, 7.9.2.3, 7.9.2.4, 7.9.2.5, 7.9.3.2, 7.9.3.3, 7.9.3.4 and 7.9.3.5).
[bookmark: _Toc125029903]7.2	Software Image Management Interface
[bookmark: _Toc125029904]7.2.1	Description
This interface allows an authorized consumer functional block to manage the software images in a VIM.
NOTE 1:	This interface addresses software images at Virtualisation Container level, e.g. VM images.
NOTE 2:	While not shown explicitly, interfaces may be consumed by authenticated and authorized other parties.
NOTE 3:	The interface exposure assumes (but does not mandate that) software images are stored in repositories managed by the VIM(s) in order to minimize delays incurred on transferring such software images after initiation of the VNF lifecycle.
NOTE 4:	All the operations applicable on multiple images are assumed to be best effort.
[bookmark: _Toc125029905]7.2.2	Add Image operation
[bookmark: _Toc125029906]7.2.2.1	Description
This operation allows adding a new software image to the image repository managed by the VIM.
Table 7.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.2.2.1-1: Add Image operation
	Message
	Requirement
	Direction

	AddImageRequest
	Mandatory
	NFVO  VIM

	AddImageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029907]7.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.2.2.2-1.
Table 7.2.2.2-1: Add Image operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	name
	M
	1
	String
	Name of the software image.

	provider
	M
	1
	String
	Provider of the software image.

	version
	M
	1
	Not specified
	Version of the software image.

	userMetadata
	M
	0..N
	KeyValuePair
	User-defined metadata.

	softwareImage
	M
	1
	Not specified
	Binary software image file.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	visibility
	M
	1
	Enum
	Controls the visibility of the image.
VALUES:
PRIVATE
PUBLIC
In case of "PRIVATE" value, the image is available only for the tenant assigned to the provided resourceGroupId and the administrator tenants of the VIM while in case of "PUBLIC" value, all tenants of the VIM can use the image.



[bookmark: _Toc125029908]7.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.2.2.3-1.
Table 7.2.2.3-1: Add Image operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageMetadata
	M
	1
	[bookmark: SoftwareImageInformation]SoftwareImageInformation
	Metadata about the software image that has been added.
See clause 8.2.2.



[bookmark: _Toc125029909]7.2.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the image was successfully added to the image repository.
[bookmark: _Toc125029910]7.2.3	Query Images operation
[bookmark: _Toc125029911]7.2.3.1	Description
This operation allows querying the information of the software images in the image repository managed by the VIM.
For example, this would allow retrieving information of a selection of images previously provisioned, based on filtering criteria using the image metadata or to obtain URIs of images based on metadata criteria in order to apply an update or delete operation on them.
Table 7.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.2.3.1-1: Query Images operation
	Message
	Requirement
	Direction

	QueryImagesRequest
	Mandatory
	NFVO  VIM

	QueryImagesResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029912]7.2.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.2.3.2-1.
Table 7.2.3.2-1: Query Images operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	imageQueryFilter
	M
	1
	Filter
	Filter used to select the software image instances on which this operation is to act.



[bookmark: _Toc125029913]7.2.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.2.3.3-1.
Table 7.2.3.3-1: Query Images operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageInformation
	M
	0..N
	SoftwareImageInformation
	Information of all software images matching the query.
See clause 8.2.2.



[bookmark: _Toc125029914]7.2.3.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to process the query.
[bookmark: _Toc125029915]7.2.4	Query Image operation
[bookmark: _Toc125029916]7.2.4.1	Description
This operation allows querying information about a specific software image in the image repository managed by the VIM.
Table 7.2.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.2.4.1-1: Query Image operation
	Message
	Requirement
	Direction

	QueryImageRequest
	Mandatory
	NFVO  VIM

	QueryImageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029917]7.2.4.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.2.4.2-1.
Table 7.2.4.2-1: Query Image operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageId
	M
	1
	Identifier
	Identifier of the software image to be queried.



[bookmark: _Toc125029918]7.2.4.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.2.4.3-1.
Table 7.2.4.3-1: Query Image operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageInformation
	M
	0..1
	SoftwareImageInformation
	Information of the software image matching the query.
See clause 8.2.2.



[bookmark: _Toc125029919]7.2.4.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to process the query.
[bookmark: _Toc125029920]7.2.5	Update Image operation
[bookmark: _Toc125029921]7.2.5.1	Description
This operation enables the update of a software image in the VIM.
Table 7.2.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.2.5.1-1: Update Image operation
	Message
	Requirement
	Direction

	UpdateImageRequest
	Mandatory
	NFVO  VIM

	UpdateImageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029922]7.2.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.2.5.2-1.
Table 7.2.5.2-1: Update Image operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageId
	M
	1
	Identifier
	Identifier of the software image to be updated.

	userMetadata
	M
	0..N
	KeyValuePair
	User-defined metadata for the software image.



[bookmark: _Toc125029923]7.2.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.2.5.3-1.
Table 7.2.5.3-1: Update Image operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageMetadata
	M
	1
	SoftwareImageInformation 
	Updated metadata of the software image.
See clause 8.2.2.



[bookmark: _Toc125029924]7.2.5.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the software image was successfully updated.
[bookmark: _Toc125029925]7.2.6	Delete Image operation
[bookmark: _Toc125029926]7.2.6.1	Description
This operation enables the deletion of a software image from the VIM.
Table 7.2.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.2.6.1-1: Delete Image operation
	Message
	Requirement
	Direction

	DeleteImageRequest
	Mandatory
	NFVO  VIM

	DeleteImageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029927]7.2.6.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.2.6.2-1.
Table 7.2.6.2-1: Delete Image operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	softwareImageId
	M
	1
	Identifier
	Identifier of the software image to be deleted.



[bookmark: _Toc125029928]7.2.6.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.2.6.3-1.
Table 7.2.6.3-1: Delete Image operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedId
	O
	0..1
	Identifier
	Identifier of the software image successfully deleted.



[bookmark: _Toc125029929]7.2.6.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the selected software image was successfully deleted. A software image is successfully deleted when the image is no longer visible in the VIM interfaces, physical resources of the image can be cleaned up after the operation returned.
[bookmark: _Toc125029930]7.3	Virtualised Compute Interfaces
[bookmark: _Toc125029931]7.3.1	Virtualised Compute Resources Management Interface
[bookmark: _Toc125029932]7.3.1.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised compute resources available to the consumer functional block. The interface includes operations for allocating, querying, updating and terminating virtualised compute resources as well as operations for scaling, migrating and operating the administrative status of a virtualised compute resource.
[bookmark: _Toc125029933]7.3.1.2	Allocate Virtualised Compute Resource operation
[bookmark: _Toc125029934]7.3.1.2.1	Description
This operation allows requesting the allocation of virtualised compute resources as indicated by the consumer functional block.
Table 7.3.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.2.1-1: Allocate Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	AllocateComputeRequest
	Mandatory
	NFVO  VIM

	AllocateComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029935]7.3.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.2.2-1.
Table 7.3.1.2.2-1: Allocate Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeName
	M
	0..1
	String
	Name provided by the consumer for the virtualised compute resource to be allocated. It can be used for identifying resources from consumer side.

	reservationId
	M
	0..1
	Identifier
	Identifier of the resource reservation applicable to this virtualised resource management operation. Cardinality can be 0 if no resource reservation was used.

	affinityOrAntiAffinityConstraints
	M
	0..N
	AffinityOrAntiAffinityConstraint
	List of elements with affinity or anti affinity (see clause 8.4.8.2) information of the virtualised compute resource to be allocated.
All the listed constraints shall be fulfilled for a successful operation.

	computeFlavourId
	M
	1
	Identifier
	Identifier of the Compute Flavour that is providing information about the particular memory, CPU and disk resources for virtualised compute resource to be allocated. The Compute Flavour is created with Create Compute Flavour operation (see clause 7.3.5.2). For the content of Compute Flavour see clause 8.4.2.2.

	vcImageId
	M
	0..1
	Identifier
	Identifier of the virtualisation container software image (e.g. a virtual machine image). Cardinality can be 0 if an "empty" virtualisation container is allocated.

	interfaceData
	M
	0..N
	VirtualInterfaceData
	Data of network interfaces which are specific to a Virtual Compute Resource instance. See clause 8.4.3.7.

	metaData
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	locationConstraints
	M
	0..1
	Not specified
	If present, it defines location constraints for the resource(s) is (are) requested to be allocated, e.g. in what particular resource zone.

	userData
	M
	0..1
	UserData
	Contains user data to customize the virtualised compute resource at boot-time. See note.

	NOTE:	The user data may consist of static data obtained from an attribute in the VNFD and/or data provided by the NFVO or the EM to the VNFM in the operation that triggers the invocation of the Allocate Virtualised Compute Resource operation, e.g. the Instantiate VNF operation. The user data is transparent to the VIM. It is passed to the allocated virtualised compute resource where it is up to the guest software to avail of it in order to e.g. configure credentials, address information, etc.



[bookmark: _Toc125029936]7.3.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.2.3-1.
Table 7.3.1.2.3-1: Allocate Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeData
	M
	1
	VirtualCompute
	Contains information of the newly instantiated virtualised compute resource. See clause 8.4.3.2.



[bookmark: _Toc125029937]7.3.1.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the virtualised compute resource and allocated this resource. In addition, the VIM shall return to the NFVO information on the newly instantiated virtualised compute resource plus any additional information about the allocate request operation. The VIM may also return intermediate status reports during the allocation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029938]7.3.1.3	Query Virtualised Compute Resource operation
[bookmark: _Toc125029939]7.3.1.3.1	Description
This operation allows querying information about instantiated virtualised compute resources.
Table 7.3.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.3.1-1: Query Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	QueryComputeRequest
	Mandatory
	NFVO  VIM

	QueryComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029940]7.3.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.3.2-1.
Table 7.3.1.3.2-1: Query Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryComputeFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more resources to be queried by providing their identifiers.



[bookmark: _Toc125029941]7.3.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.3.3-1.
Table 7.3.1.3.3-1: Query Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualCompute
	Contains information about the virtual compute resource(s) matching the filter. The cardinality can be 0 if no matching compute resources exist.
See clause 8.4.3.2.



[bookmark: _Toc125029942]7.3.1.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised compute resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the compute resources that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125029943]7.3.1.4	Update Virtualised Compute Resource operation
[bookmark: _Toc125029944]7.3.1.4.1	Description
This operation allows updating the configuration and/or parameters of an instantiated virtualised compute resource. This can include, for instance, updating metadata adding extra virtual network interfaces to a compute resource, or attaching a virtual network interface to a specific network port.
Table 7.3.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.4.1-1: Update Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	UpdateComputeRequest
	Mandatory
	NFVO  VIM

	UpdateComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029945]7.3.1.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.4.2-1.
Table 7.3.1.4.2-1: Update Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource to be updated.

	networkInterfaceNew
	M
	0..N
	[bookmark: VirtualNetworkInterfaceData]VirtualNetworkInterfaceData
	New virtual network interface(s) to be added to the compute resource. See note.
See clause 8.4.2.6.

	networkInterfaceUpdate
	M
	0..N
	[bookmark: VirtualNetworkInterface]VirtualNetworkInterface
	Virtual network interface(s) to be updated on the compute resource. This can include, for instance, attaching/detaching a virtual network interface to/from its port, or re-attaching to another network port. See note.
See clause 8.4.3.6.

	metaData
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs, used by the consumer to associate meaningful metadata to the related virtualised resource.

	NOTE:	Cardinality can be "0", as it is recommended that only one type of update either to add new virtual network interfaces (see "networkInterfaceNew" input) or update existing ones (see "networkInterfaceUpdate" input) is made in a single operation request.



[bookmark: _Toc125029946]7.3.1.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.4.3-1.
Table 7.3.1.4.3-1: Update Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource that has been updated. This parameter has the same value as the input parameter.

	computeData
	M
	1
	VirtualCompute
	Contains information of the updated attributes of the instantiated virtualised compute resource.
See clause 8.4.3.2.



[bookmark: _Toc125029947]7.3.1.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised compute resource. In addition, the VIM shall return to the NFVO information on the updated virtualised compute resource plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029948]7.3.1.5	Terminate Virtualised Compute Resource operation
[bookmark: _Toc125029949]7.3.1.5.1	Description
This operation allows de-allocating and terminating one or more instantiated virtualised compute resource(s). When the operation is done on multiple resources, it is assumed to be best-effort, i.e. it can succeed for a subset of the resources, and fail for the remaining ones.
Table 7.3.1.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.5.1-1: Terminate Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	TerminateComputeRequest
	Mandatory
	NFVO  VIM

	TerminateComputeResponse
	Mandatory
	VIM  NFVO


[bookmark: _Toc125029950]7.3.1.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.5.2-1.
Table 7.3.1.5.2-1: Terminate Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1..N
	Identifier
	Identifier(s) of the virtualised compute resource(s) to be terminated.



[bookmark: _Toc125029951]7.3.1.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.5.3-1.
Table 7.3.1.5.3-1: Terminate Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1..N
	Identifier
	Identifier(s) of the virtualised compute resource(s) successfully terminated.



[bookmark: _Toc125029952]7.3.1.5.4	Operation results
After successful operation, the VIM has terminated the virtualised compute resources and removed the internal management objects for those resources. In addition, the VIM shall return to the NFVO information on the terminated virtualised compute resource plus any additional information about the terminate request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029953]7.3.1.6	Operate Virtualised Compute Resource operation
[bookmark: _Toc125029954]7.3.1.6.1	Description
This operation allows executing specific operation command on instantiated virtualised compute resources.
Table 7.3.1.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.6.1-1: Operate Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	OperateComputeRequest
	Mandatory
	NFVO  VIM

	OperateComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029955]7.3.1.6.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.6.2-1.
Table 7.3.1.6.2-1: Operate Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource to operate.

	computeOperation
	M
	1
	String
	Type of operation to be performed on the virtualised compute resource. Possible values are: "start", "stop", "pause", "suspend", "reboot", "quiesce", "unquiesce", "create snapshot", "revert to snapshot" and "delete snapshot".

	computeOperationInputData
	M
	0..N
	KeyValuePair
	Additional parameters associated to the operation to be performed. For example, if the operation is "delete snapshot", information identifying the snapshot to be deleted is provided.



[bookmark: _Toc125029956]7.3.1.6.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.6.3-1.
Table 7.3.1.6.3-1: Operate Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeData
	M
	1
	VirtualCompute
	Containing information on the new status of the operated virtualised compute resource.
See clause 8.4.3.2.

	computeOperationOutputData
	M
	0..N
	KeyValuePair
	Set of output values depending on the type of operation. For instance, when a snapshot operation is requested, this field provides information about the identifier of the snapshot and its location.



[bookmark: _Toc125029957]7.3.1.6.4	Operation results
After successful operation, the VIM has executed the requested operation command on the virtualised compute resource. In addition, the VIM shall return to the NFVO information on the new status of the operated virtualised compute resources, operation specific data plus any additional information about the operate request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029958]7.3.1.7	Scale Virtualised Compute Resource operation
[bookmark: _Toc125029959]7.3.1.7.1	Description
This operation allows scaling a virtualised compute resource by adding or removing capacity in terms of virtual CPUs and virtual memory.
Table 7.3.1.7.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.7.1-1: Scale Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	ScaleComputeRequest
	Mandatory
	NFVO  VIM

	ScaleComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029960]7.3.1.7.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.7.2-1.
Table 7.3.1.7.2-1: Scale Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource to be scaled.

	computeFlavourId
	M
	1
	Identifier
	Identifier of the Compute Flavour that is providing information about the particular memory, CPU and disk resources for virtualised compute resource to be allocated. The Compute Flavour should be created with Create Compute Flavour operation (see clause 7.3.5.2).
For the content of Compute Flavour see clause 8.4.2.2.



[bookmark: _Toc125029961]7.3.1.7.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.7.3-1.
Table 7.3.1.7.3-1: Scale Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeData
	M
	1
	VirtualCompute
	Contains information of the scaled virtualised compute resource.
See clause 8.4.3.2.



[bookmark: _Toc125029962]7.3.1.7.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised compute resource and has scaled this resource. In addition, the VIM shall return to the NFVO information on the scaled virtualised compute resource plus any additional information about the scale request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029963]7.3.1.8	Migrate Virtualised Compute Resource operation
[bookmark: _Toc125029964]7.3.1.8.1	Description
This operation allows moving a virtualised compute resource between locations. For instance, the operation performs the migration of a computing resource from one physical machine (host) to another physical machine.
Table 7.3.1.8.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.8.1-1: Migrate Virtualised Compute Resource operation
	Message
	Requirement
	Direction

	MigrateComputeRequest
	Mandatory
	NFVO  VIM

	MigrateComputeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029965]7.3.1.8.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.8.2-1.
Table 7.3.1.8.2-1: Migrate Virtualised Compute Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource to be migrated.

	migrationConstraint
	M
	0..1
	Not specified
	When present, the migration constraint parameter gives indications on where to migrate the resource, e.g. to a specific resource zone.

	affinityOrAntiAffinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	List of elements with affinity or anti affinity (see clause 8.4.8.2) information of the virtualised compute resource to be migrated.
All the listed constraints shall be fulfilled for a successful operation.
This information is only necessary if the VIM needs to maintain affinity during the migration operation based on a list of resources.

	migrationType
	M
	1
	Enum
	Defines the type of migration.
VALUES:
LIVE_MIGRATION
OFFLINE_MIGRATION



[bookmark: _Toc125029966]7.3.1.8.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.8.3-1.
Table 7.3.1.8.3-1: Migrate Virtualised Compute Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeData
	M
	1
	[bookmark: VirtualCompute]VirtualCompute
	Contains information of the new host of the migrated virtualised compute resource.
See clause 8.4.3.2.



[bookmark: _Toc125029967]7.3.1.8.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised compute resource and has migrated this resource. In addition, the VIM shall return to the NFVO information on the migrated virtualised compute resource plus any additional information about the migrate request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029968]7.3.1.9	Create Virtualised Compute Resource Affinity Or AntiAffinity Constraints Group operation
[bookmark: _Toc125029969]7.3.1.9.1	Description
This operation allows an authorized consumer functional block to request the creation of a resource affinity or anti‑affinity constraints group. An anti-affinity group contains resources that are not placed in proximity, e.g. that do not share the same physical NFVI node. An affinity group contains resources that are placed in proximity, e.g. that do share the same physical NFVI node.
This operation shall be supported by the VIM. It shall be supported by the NFVO, if the NFVO supports named resource groups for affinity/anti-affinity (see clause 8.4.8.2).
Table 7.3.1.9.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.9.1-1: Create Virtualised Compute Resource Affinity Or
AntiAffinity Constraints Group operation
	Message
	Requirement
	Direction

	CreateComputeResourceAffinityOrAntiAffinityConstraintsGroupRequest
	Mandatory
	NFVO  VIM

	CreateComputeResourceAffinityOrAntiAffinityConstraintsGroupResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029970]7.3.1.9.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.9.2-1.
Table 7.3.1.9.2-1: Create Virtualised Compute Resource Affinity Or
AntiAffinity Constraints Group operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupName
	M
	1
	String
	Name of the group, given by the consumer.

	type
	M
	1
	Enum
	Indicates whether this is an affinity or anti-affinity group.
VALUES:
AFFINITY
ANTI_AFFINITY

	scope
	M
	0..1
	Enum
	Qualifies the scope of the constraint.
VALUES:
NFVI_NODE
Etc.
Defaults to "NFVI_NODE" if absent.



[bookmark: _Toc125029971]7.3.1.9.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.9.3-1.
Table 7.3.1.9.3-1: Create Virtualised Compute Resource Affinity Or
AntiAffinity Constraints Group operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupId
	M
	1
	Identifier
	Identifier of the group



[bookmark: _Toc125029972]7.3.1.9.4	Operation results
On success, the requested resource affinity or anti-affinity constraints group has been created. On failure, appropriate error information is returned.
[bookmark: _Toc125029973]7.3.1.10	Attach Virtualised Storage Resource operation
[bookmark: _Toc125029974]7.3.1.10.1	Description
This operation allows attaching a virtualised storage resource (e.g. volume) to a compute resource.
Table 7.3.1.10.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.10.1-1: Attach Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	AttachVirtualisedStorageResourceRequest
	Mandatory
	NFVO  VIM

	AttachVirtualisedStorageResourceResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029975]7.3.1.10.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.10.2-1.
Table 7.3.1.10.2-1: Attach Virtualised Storage Resource input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the instantiated virtualised compute resource. 

	storageId
	M
	1
	Identifier
	Identifier of the instantiated virtualised storage resource to be attached.

	mountpoint
	M
	0..1
	String
	If present, it defines where the virtualised storage resource is to be attached to the compute resource.



[bookmark: _Toc125029976]7.3.1.10.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.1.10.3-1.
Table 7.3.1.10.3-1: Attach Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeData
	M
	1
	VirtualCompute
	Contains information of the virtualised storage resource attached to the compute resource.
See clause 8.4.3.2.



[bookmark: _Toc125029977]7.3.1.10.4	Operation results
In case of success, the virtualised storage resource is attached to the compute resource. In case of failure, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029978]7.3.1.11	Detach Virtualised Storage Resource operation
[bookmark: _Toc125029979]7.3.1.11.1	Description
This operation allows detaching a virtualised storage resource (e.g. volume) from a compute resource.
Table 7.3.1.11.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.1.11.1-1: Detach Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	DetachVirtualisedStorageResourceRequest
	Mandatory
	NFVO  VIM

	DetachVirtualisedStorageResourceResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029980]7.3.1.11.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.1.11.2-1.
Table 7.3.1.11.2-1: Detach Virtualised Storage Resource input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the instantiated virtualised compute resource. 

	storageId
	M
	1
	Identifier
	Identifier of the instantiated virtualised storage resource to be detached.



[bookmark: _Toc125029981]7.3.1.11.3	Output parameters
No output parameter.
[bookmark: _Toc125029982]7.3.1.11.4	Operation results
In case of success, the virtualised storage resource is detached from the compute resource. In case of failure, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125029983]7.3.2	Virtualised Compute Resources Change Notification Interface
[bookmark: _Toc125029984]7.3.2.1	Introduction
This interface allows an authorized consumer functional block to request subscription to virtualised compute resources change notifications and to provide such notification to the subscribed consumer. As such, it provides the notification part of the Virtualised Compute Resource Management interface.
[bookmark: _Toc125029985]7.3.2.2	Subscribe operation
[bookmark: _Toc125029986]7.3.2.2.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications related to virtualised compute resource changes sent by the VIM. Specification of filtering mechanism is part of the protocol design.
Table 7.3.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.2.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029987]7.3.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.2.2.2-1.
Table 7.3.2.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting the virtualised resource(s) or virtual resource group(s) and the related change notifications to subscribe to. This filter can contain information about specific types of changes to subscribe to, or attributes of the resource.



[bookmark: _Toc125029988]7.3.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.2.2.3-1.
Table 7.3.2.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125029989]7.3.2.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to compute resource changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125029990]7.3.2.3	Notify operation
[bookmark: _Toc125029991]7.3.2.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.3.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.2.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification is sent by this operation:
· VirtualisedResourceChangeNotification. See clause 8.4.9.
[bookmark: _Toc125029992]7.3.3	Virtualised Compute Resources Information Management Interface
[bookmark: _Toc125029993]7.3.3.1	Description
This interface allows an authorized consumer functional block to request operations related to the information about consumable virtualised compute resources. The consumable virtualised compute resources include (not limited to) virtualised compute (virtualised CPU, virtualised memory), virtualised storage, virtualised NIC, etc. which are managed by a VIM. 
The information elements related to consumable virtualised compute resources describe the types and characteristics of the virtualised resources that a consumer functional block can request for allocation as part of the Virtualised Compute Resource Management interface. The interface and related parameters also support the retrieval of information necessary for describing the types and characteristics of the virtualised resources that are exposed over the Virtualised Compute Resource Capacity interface.
The following operations are defined for this interface:
Subscribe resources information changes operation.
Notify resources information changes operation.
Query resources information operation.
[bookmark: _Toc125029994]7.3.3.2	Subscribe operation
[bookmark: _Toc125029995]7.3.3.2.1	Description
This operation enables the NFVOs to subscribe for the notifications related to information changes about consumable virtualised compute resources. This also enables the NFVO to specify the scope of the subscription in terms of the specific virtual compute resources to be reported by the VIM using a filter as the input.
Table 7.3.3.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.3.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125029996]7.3.3.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.3.2.2-1.
Table 7.3.3.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting notifications. The filter can be on resource, type of notification or attribute of the notification.



[bookmark: _Toc125029997]7.3.3.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.3.2.3-1.
Table 7.3.3.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionID
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125029998]7.3.3.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to information changes about consumable virtualised compute resources sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125029999]7.3.3.3	Notify operation
[bookmark: _Toc125030000]7.3.3.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.3.3.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.3.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification can be notified/sent by this operation:
InformationChangeNotification. See clause 8.3.2.
[bookmark: _Toc125030001]7.3.3.4	Query Virtualised Compute Resource Information operation
[bookmark: _Toc125030002]7.3.3.4.1	Description
This operation supports retrieval of information for the various types of virtualised compute resources managed by the VIM.
Table 7.3.3.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.3.4.1-1: Query Virtualised Compute Resource Information operation
	Message
	Requirement
	Direction

	QueryVirtualComputeResourceInfoRequest
	Mandatory
	NFVO  VIM

	QueryVirtualComputeResourceInfoResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030003]7.3.3.4.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.3.4.2-1.
Table 7.3.3.4.2-1: Query Virtualised Compute Resource Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	informationQueryFilter
	M
	1
	Filter
	Filter defining the information of consumable virtualised resources on which the query applies.



[bookmark: _Toc125030004]7.3.3.4.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.3.4.3-1.
Table 7.3.3.4.3-1: Query Virtualised Compute Resource Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	virtualisedResourceInformation
	M
	0..N
	[bookmark: VirtualComputeResourceInformation]VirtualComputeResourceInformation
	Virtualised compute resource information in the VIM that satisfies the query condition.
See clause 8.3.3.2.



[bookmark: _Toc125030005]7.3.3.4.4	Operation results
After successful operation, the VIM has run the query for the various types of virtualised compute resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about for the various types of virtualised compute resources that are matching the filter shall be returned.
[bookmark: _Toc125030006]7.3.4	Virtualised Compute Resources Capacity Management Interface
[bookmark: _Toc125030007]7.3.4.1	Introduction
This interface allows an authorized consumer functional block to request operations related to capacity and usage reporting. The interface allows retrieval of information about:
The available, allocated, reserved and total capacity of the compute resources managed by a VIM instance, globally or per resource zone.
Utilization of the capacity, both on VIM global level but also per resource zone.
The geographical location and network connectivity endpoints (e.g. network gateway) to the NFVI-PoP(s) administered by the VIM.
NOTE:	This provides information to determine the network endpoints to reach VNFs instantiated making use of virtualised compute resources managed by the VIM. This information may be used by the NFVO for building and keeping NFVI-PoP topology information.
The interface enables the capture of information for resources usage and input to capacity planning, capacity changes, and consequently for Network Service planning, etc.
The interface also enables the query of information about compute Resource Zones within the NFVI-PoP(s) managed by the VIM.
[bookmark: _Toc125030008]7.3.4.2	Query Compute Capacity operation
[bookmark: _Toc125030009]7.3.4.2.1	Description
This operation supports retrieval of capacity information for the various types of consumable virtualised compute resources available in the Virtualised Compute Resources Information Management Interface.
Table 7.3.4.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.4.2.1-1: Query Compute Capacity operation
	Message
	Requirement
	Direction

	QueryComputeCapacityRequest
	Mandatory
	NFVO  VIM

	QueryComputeCapacityResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030010]7.3.4.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.4.2.2-1.
Table 7.3.4.2.2-1: Query Compute Capacity operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier 
	When specified, this parameter identifies the resource zone for which the capacity is requested. When not specified, the total capacity managed by the VIM instance is to be returned.

	computeResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the virtual memory, virtual CPU and acceleration capabilities for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualComputeResourceInformation, VirtualCpuResourceInformation, and VirtualMemoryResourceInformation information elements (see note 2).
This information element and the computeResourceTypeId are mutually exclusive (see note 1).

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity information (i.e. available, total, reserved and/or allocated capacity) is queried. When not present, all four values are requested.

	timePeriod
	M
	0..1
	TimePeriodInformation
	Time interval for which capacity is queried. When omitted, an interval starting "now" is used. The time interval can be specified since resource reservations can be made for a specified time interval.
See clause 8.7.2.

	NOTE 1:	If the issuer wishes to query for capacity information related to a resource type discovered by the Virtualised Compute Resources Information Management interface (i.e. by the Query Virtualised Compute Resource Information operation, see clause 7.3.3.4), it may use the computeResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Compute Resources Information management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all VirtualComputeResourceInformation, VirtualCpuResourceInformation, and VirtualMemoryResourceInformation IEs or not all attributes of these IEs might be relevant for a capacity query.



[bookmark: _Toc125030011]7.3.4.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.4.2.3-1.
Table 7.3.4.2.3-1: Query Compute Capacity operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityResponse
	M
	1
	CapacityInformation
	Capacity during the requested time period. The scope is according to parameter zoneId of the request during the time interval.
See clause 8.7.3.



[bookmark: _Toc125030012]7.3.4.2.4	Operation results
After successful operation, the VIM has queried the capacity information for the various types of consumable virtualised compute resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly.
[bookmark: _Toc125030013]7.3.4.3	Subscribe operation
[bookmark: _Toc125030014]7.3.4.3.1	Description
This operation supports subscribing to compute capacity change notifications.
Table 7.3.4.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.4.3.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030015]7.3.4.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.4.3.2-1.
Table 7.3.4.3.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier 
	When specified, this parameter identifies the resource zone for which the capacity change notifications are requested. When not specified, the total capacity managed by the VIM instance is to be notified.

	computeResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the virtual memory, virtual CPU and acceleration capabilities for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualComputeResourceInformation, VirtualCpuResourceInformation, and VirtualMemoryResourceInformation information elements (see note 2).
This information element and the computeResourceTypeId are mutually exclusive (see note 1).

	threshold
	M
	0..N
	ResourceCapacityThreshold
	When specified, this parameter indicates a capacity value which, once crossed, will trigger a notification. When not specified, notifications are issued at every change (see note 3).
See clause 8.7.5.

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity information (i.e. available, total, reserved and/or allocated capacity) the subscription refers to. When not present, all four values are requested.

	NOTE 1:	If the issuer wishes to subscribe for capacity information related to a resource type discovered by the Virtualised Compute Resources Information management interface (i.e. by the Query Virtualised Compute Resource Information operation, see clause 7.3.3.4), it may use the computeResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Compute Resources Information Management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all VirtualComputeResourceInformation, VirtualCpuResourceInformation, and VirtualMemoryResourceInformation IEs or not all attributes of these IEs might be relevant for a capacity subscription.
NOTE 3:	The VIM may still implement a minimum-delta threshold in order to avoid an excessive notification flow.



[bookmark: _Toc125030016]7.3.4.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.4.3.3-1.
Table 7.3.4.3.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityChangeSubscriptionId
	M
	1
	Identifier
	Subscription Id



[bookmark: _Toc125030017]7.3.4.3.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to compute capacity changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030018]7.3.4.4	Notify operation
[bookmark: _Toc125030019]7.3.4.4.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.3.4.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.4.4.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation:
CapacityChangeNotification. See clause 8.7.4.
[bookmark: _Toc125030020]7.3.4.5	Query Compute Resource Zone operation
[bookmark: _Toc125030021]7.3.4.5.1	Description
This operation enables the NFVO to query information about a Resource Zone, e.g. listing the properties of the Resource Zone, and other metadata.
Table 7.3.4.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.4.5.1-1: Query Compute Resource Zone operation
	Message
	Requirement
	Direction

	QueryComputeResourceZoneRequest
	Mandatory
	NFVO  VIM

	QueryComputeResourceZoneResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030022]7.3.4.5.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.4.5.2-1.
Table 7.3.4.5.2-1: Query Compute Resource Zone operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting information to query. For instance, based on identifier of the Resource Zone, identifier of the NFVI-PoP, properties of the Resource Zone or other meta‑data.



[bookmark: _Toc125030023]7.3.4.5.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.4.5.3-1.
Table 7.3.4.5.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneInfo
	M
	0..N
	ResourceZone
	Filtered information that has been retrieved about the Resource Zone (see clause 8.10.2).
The cardinality can be 0 if no matching information exists.



[bookmark: _Toc125030024]7.3.4.5.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether the operation has been processed satisfactorily or it has failed.
[bookmark: _Toc125030025]7.3.4.6	Query NFVI-PoP Compute Information operation
[bookmark: _Toc125030026]7.3.4.6.1	Description
This operation enables the NFVOs to query general information to the VIM concerning the geographical location and network connectivity endpoints to the NFVI-PoP(s) administered by the VIM, and to determine network endpoints to reach VNFs instantiated making use of virtualised compute resources in the NFVI as specified by the exchanged information elements. 
Table 7.3.4.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.4.6.1-1: Query NFVI-PoP Compute Information operation
	Message
	Requirement
	Direction

	NfviPopComputeInformationRequest
	Mandatory
	NFVO  VIM

	NfviPopComputeInformationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030027]7.3.4.6.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.4.6.2-1.
Table 7.3.4.6.2-1: Query NFVI-PoP Compute Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting information to query.



[bookmark: _Toc125030028]7.3.4.6.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.4.6.3-1.
Table 7.3.4.6.3-1: Query NFVI-PoP Compute Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfviInfo
	M
	0..N
	NfviPop
	Filtered information that has been retrieved (see clause 8.10.3).
The cardinality can be 0 if no matching information exists.



[bookmark: _Toc125030029]7.3.4.6.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether the operation has been processed satisfactorily or it has failed.
[bookmark: _Toc125030030]7.3.5	Virtualised Compute Flavour Management Interface
[bookmark: _Toc125030031]7.3.5.1	Introduction
This interface allows an authorized consumer functional block to request operations related to flavours. The interface includes operations for allocating, querying, updating and terminating flavours.
[bookmark: _Toc125030032]7.3.5.2	Create Compute Flavour operation
[bookmark: _Toc125030033]7.3.5.2.1	Description
This operation allows requesting the creation of a flavour as indicated by the consumer functional block.
Table 7.3.5.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.5.2.1-1: Create Compute Flavour operation
	Message
	Requirement
	Direction

	CreateComputeFlavourRequest
	Mandatory
	NFVO  VIM

	CreateComputeFlavourResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030034]7.3.5.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.5.2.2-1.
Table 7.3.5.2.2-1: Create Compute Flavour operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	Flavour
	M
	1
	VirtualComputeFlavour
	Provides information about the particular memory, CPU and disk resources for virtualised compute resource to be allocated. See clause 8.4.2.2.



[bookmark: _Toc125030035]7.3.5.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.5.2.3-1.
Table 7.3.5.2.3-1: Create Compute Flavour operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	flavourId
	M
	1
	Identifier
	Identifier of the created Compute Flavour.



[bookmark: _Toc125030036]7.3.5.2.4	Operation results
After successful operation, the VIM has created the Compute Flavour. In addition, the VIM shall return to the NFVO information on the newly created Compute Flavour.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030037]7.3.5.3	Query Compute Flavour operation
[bookmark: _Toc125030038]7.3.5.3.1	Description
This operation allows querying information about created Compute Flavours.
Table 7.3.5.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.5.3.1-1: Query Compute Flavour operation
	Message
	Requirement
	Direction

	QueryComputeFlavourRequest
	Mandatory
	NFVO  VIM

	QueryComputeFlavourResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030039]7.3.5.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.5.3.2-1.
Table 7.3.5.3.2-1: Query Compute Flavour operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryComputeFlavourFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved. 
It can also be used to specify one or more Compute Flavours to be queried by providing their identifiers.



[bookmark: _Toc125030040]7.3.5.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.3.5.3.3-1.
Table 7.3.5.3.3-1: Query Compute Flavour operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	flavours
	M
	0..N
	VirtualComputeFlavour
	List of Compute Flavours matching the query. For the definition of Compute Flavour see clause 8.4.2.2.



[bookmark: _Toc125030041]7.3.5.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the Compute Flavours. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the Compute Flavours that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030042]7.3.5.4	Delete Compute Flavour operation
[bookmark: _Toc125030043]7.3.5.4.1	Description
This operation allows deleting a Compute Flavour.
Table 7.3.5.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.3.5.4.1-1: Delete Compute Flavour operation
	Message
	Requirement
	Direction

	DeleteComputeFlavourRequest
	Mandatory
	NFVO  VIM

	DeleteComputeFlavourResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030044]7.3.5.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.3.5.4.2-1.
Table 7.3.5.4.2-1: Delete Compute Flavour operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computeFlavourId
	M
	1
	Identifier
	Identifier of the Compute Flavour to be deleted.



[bookmark: _Toc125030045]7.3.5.4.3	Output parameters
No output parameters.
[bookmark: _Toc125030046]7.3.5.4.4	Operation results
After successful operation, the VIM has deleted the Compute Flavour, so no new Virtualised Compute Resource can be allocated based on it. The already allocated Virtualised Compute Resources are not affected.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030047]7.4	Virtualised Network Interfaces
[bookmark: _Toc125030048]7.4.1	Virtualised Network Resources Management Interface
[bookmark: _Toc125030049]7.4.1.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised network resources available to the consumer functional block. The interface includes operations for allocating, querying, updating and terminating virtualised network resources.
[bookmark: _Toc125030050]7.4.1.2	Allocate Virtualised Network Resource operation
[bookmark: _Toc125030051]7.4.1.2.1	Description
This operation allows an authorized consumer functional block to request the allocation of virtualised network resources as indicated by the consumer functional block.
Table 7.4.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.1.2.1-1: Allocate Virtualised Network Resource operation
	Message
	Requirement
	Direction

	AllocateNetworkRequest
	Mandatory
	NFVO  VIM

	AllocateNetworkResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030052]7.4.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.1.2.2-1.
Table 7.4.1.2.2-1: Allocate Virtualised Network Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkResourceName
	M
	0..1
	String
	Name provided by the consumer for the virtualised network resource to be allocated. It can be used for identifying resources from consumer side.

	reservationId
	M
	0..1
	Identifier
	Identifier of the resource reservation applicable to this virtualised resource management operation.

	networkResourceType
	M
	0..1
	Enum
	Type of virtualised network resource.
VALUES:
NETWORK
SUBNET
NETWORK_PORT
TRUNK
ROUTING_RESOURCE

	typeNetworkData
	M
	0..1
	VirtualNetworkData
	Provides information about the particular virtual network resource to be created. Cardinality can be "0" depending on the value of networkResourceType.
See clause 8.4.4.2.

	typeNetworkPortData
	M
	0..1
	VirtualNetworkPortData
	Provides information about the particular network port to be created. Cardinality can be "0" depending on the value of networkResourceType.
See clause 8.4.4.5.

	typeSubnetData
	M
	0..1
	NetworkSubnetData
	Provides information about the particular sub-network resource to be created. Cardinality can be "0" depending on the value of networkResourceType.
See clause 8.4.4.4.

	typeRoutingResourceData
	M
	0..1
	RoutingResourceData
	Provides information about the particular routing resource to be created. Cardinality can be "0" depending on the value of networkResourceType.
See clause 8.4.4.9.

	typeTrunkData
	M
	0..1
	VirtualTrunkData
	Provides information about the particular trunk to be created. Cardinality can be "0" depending on the value of networkResourceType.
See clause 8.4.4.6.

	affinityOrAntiAffinityConstraints
	M
	0..N
	AffinityOrAntiAffinityConstraint
	List of element with affinity or anti affinity (see clause 8.4.8.2) information of the virtualised network resource to be allocated. All the listed constraints shall be fulfilled for a successful operation.

	locationConstraints
	M
	0..1
	Not specified
	If present, it defines location constraints for the resource(s) to be allocated, e.g. in what particular resource zone.

	metaData
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.



[bookmark: _Toc125030053]7.4.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.1.2.3-1.
Table 7.4.1.2.3-1: Allocate Virtualised Network Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkData
	M
	0..1
	VirtualNetwork
	If network types are created satisfactorily, it contains the data relative to the instantiated virtualised network resource. Cardinality can be "0" if the request did not include creation of such type of resource.
See clause 8.4.5.2.

	subnetData
	M
	0..1
	NetworkSubnet
	If subnet types are created satisfactorily, it contains the data relative to the allocated subnet. Cardinality can be "0" if the request did not include creation of such type of resource.
See clause 8.4.5.3.

	networkPortData
	M
	0..1
	VirtualNetworkPort
	If network port types are created satisfactorily, it contains the data relative to the allocated network port. Cardinality can be "0" if the request did not include creation of such type of resource.
See clause 8.4.5.4.

	trunkData
	M
	0..1
	VirtualTrunk
	If trunk types are created satisfactorily, it contains the data relative to the allocated trunk. Cardinality can be "0" if the request did not include creation of such type of resource.
See clause 8.4.5.5.

	routingResourceData
	M
	0..1
	RoutingResource
	If routing resource types are created satisfactorily, it contains the data relative to the allocated routing resource. Cardinality can be "0" if the request did not include creation of such type of resource.
See clause 8.4.5.6.



[bookmark: _Toc125030054]7.4.1.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the virtualised network resource and allocated this resource. In addition, the VIM shall return to the NFVO information on the newly instantiated virtualised network resource plus any additional information about the allocate request operation. The VIM may also return intermediate status reports during the allocation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030055]7.4.1.3	Query Virtualised Network Resource operation
[bookmark: _Toc125030056]7.4.1.3.1	Description
This operation allows querying information about instantiated virtualised network resources.
Table 7.4.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.1.3.1-1: Query Virtualised Network Resource operation
	Message
	Requirement
	Direction

	QueryNetworkRequest
	Mandatory
	NFVO  VIM

	QueryNetworkResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030057]7.4.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.1.3.2-1.
Table 7.4.1.3.2-1: Query Virtualised Network Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryNetworkFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved. It can also be used to specify one or more resources to be queried by providing their identifiers.



[bookmark: _Toc125030058]7.4.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.1.3.3-1.
Table 7.4.1.3.3-1: Query Virtualised Network Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualNetwork
	Contains information about the virtual network resource(s) matching the filter. Cardinality can be 0 if no matching network resources exist. 
See clause 8.4.5.2.

	queryTrunkResult
	M
	0..N
	VirtualTrunk
	Contains information about the virtual trunk(s) matching the filter. Cardinality can be "0" if no matching virtual trunk resources exist.
See clause 8.4.5.5.



[bookmark: _Toc125030059]7.4.1.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised network resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the network resources that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030060]7.4.1.4	Update Virtualised Network Resource operation
[bookmark: _Toc125030061]7.4.1.4.1	Description
This operation allows updating the information of an instantiated virtualised network resource.
Table 7.4.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.1.4.1-1: Update Virtualised Network Resource operation
	Message
	Requirement
	Direction

	UpdateNetworkRequest
	Mandatory
	NFVO  VIM

	UpdateNetworkResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030062]7.4.1.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.1.4.2-1.
Table 7.4.1.4.2-1: Update Virtualised Network Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkResourceId
	M
	1
	Identifier
	Identifier of the virtualised network resource to be updated.

	updateNetworkData
	M
	0..1
	[bookmark: VirtualNetworkData]VirtualNetworkData
	If update is on a network resource, the element contains the fields that can be updated. 
See clause 8.4.4.2.

	updateSubnetData
	M
	0..1
	[bookmark: NetworkSubnetData]NetworkSubnetData
	If update is on a subnet resource, the element contains the fields that can be updated. 
See clause 8.4.4.4.

	updateNetworkPort
	M
	0..1
	[bookmark: VirtualNetworkPortData]VirtualNetworkPortData
	If update is on a network port, the element contains the fields that can be updated.
See clause 8.4.4.5.

	updateRoutingResourceData
	M
	0..1
	RoutingResourceData
	If update is on a routing resource, the element contains the fields that can be updated.
See clause 8.4.4.9.

	metaData
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	updateTrunkData
	M
	0..1
	UpdateTrunkData
	If update is on a trunk resource, the element contains the fields that can be updated. 
See clause 8.4.4.8. 



[bookmark: _Toc125030063]7.4.1.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.1.4.3-1.
Table 7.4.1.4.3-1: Query Virtualised Network Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkResourceId
	M
	1
	Identifier
	Identifier of the virtualised network resource that has been updated. This parameter has the same value as the input parameter.

	networkData
	M
	0..1
	[bookmark: VirtualNetwork]VirtualNetwork
	If network types are updated satisfactorily, it contains the data relative to the updated network. Cardinality can be "0" if the request did not include update of such type of resource.
See clause 8.4.5.2.

	subnetData
	M
	0..1
	[bookmark: NetworkSubnet]NetworkSubnet
	If subnet types are updated satisfactorily, it contains the data relative to the updated subnet. Cardinality can be "0" if the request did not include update of such type of resource.
See clause 8.4.5.3.

	networkPortData
	M
	0..1
	[bookmark: VirtualNetworkPort]VirtualNetworkPort
	If network port types are updated satisfactorily, it contains the data relative to the updated network port. Cardinality can be "0" if the request did not include update of such type of resource.
See clause 8.4.5.4.

	trunkData
	M
	0..1
	VirtualTrunk
	If a trunk resource is updated satisfactorily, it contains the data relative to the updated trunk. Cardinality can be "0" if the request did not include update of such type of resource. 
See clause 8.4.5.5.

	routingResourceData
	M
	0..1
	RoutingResource
	If routing resource types are updated satisfactorily, it contains the data relative to the updated routing resource. Cardinality can be "0" if the request did not include update of such type of resource.
See clause 8.4.5.6.



[bookmark: _Toc125030064]7.4.1.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised network resource. In addition, the VIM shall return to the NFVO information on the updated virtualised network resource plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030065]7.4.1.5	Terminate Virtualised Network Resource operation
[bookmark: _Toc125030066]7.4.1.5.1	Description
This operation allows de-allocating and terminating one or more instantiated virtualised network resource(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids and fail for the remaining ones.
Table 7.4.1.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.1.5.1-1: Terminate Virtualised Network Resource operation
	Message
	Requirement
	Direction

	TerminateNetworkRequest
	Mandatory
	NFVO  VIM

	TerminateNetworkResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030067]7.4.1.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.1.5.2-1.
Table 7.4.1.5.2-1: Terminate Virtualised Network Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkResourceId
	M
	1..N
	Identifier
	Identifier of the virtualised network resource(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple virtualised network resources in one request, or as a series of requests that terminates one virtualised network resource at a time.



[bookmark: _Toc125030068]7.4.1.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.1.5.3-1.
Table 7.4.1.5.3-1: Terminate Virtualised Network Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkResourceId
	M
	1..N
	Identifier
	Identifier of the virtualised network resource(s) successfully terminated.
See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple virtualised network resources in one request, or as a series of requests that terminates one virtualised network resource at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030069]7.4.1.5.4	Operation results
After successful operation, the VIM has terminated the virtualised network resources and removed the internal management objects for those resources. In addition, the VIM shall return to the NFVO information whether the virtualised network resources are successfully terminated.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030070]7.4.1.6	Create Virtualised Network Resource Affinity Or AntiAffinity Constraints Group operation
[bookmark: _Toc125030071]7.4.1.6.1	Description
This operation allows an authorized consumer functional block to request the creation of a resource affinity or anti-affinity constraints group. An anti-affinity group contains resources that are not placed in proximity, e.g. that do not share the same physical networking device. An affinity group contains resources that are placed in proximity, e.g. that do share the same physical networking device.
This operation shall be supported by the VIM. It shall be supported by the NFVO, if the NFVO supports named resource groups for affinity/anti-affinity (see clause 8.4.8.2).
Table 7.4.1.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.1.6.1-1: Create Virtualised Network Resource Affinity Or
AntiAffinity Constraints Group operation
	Message
	Requirement
	Direction

	CreateNetworkResourceAffinityOrAntiAffinityConstraintsGroupRequest
	Mandatory
	NFVO  VIM

	CreateNetworkResourceAffinityOrAntiAffinityConstraintsGroupResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030072]7.4.1.6.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.1.6.2-1.
Table 7.4.1.6.2-1: Create Virtualised Network Resource Affinity Or
AntiAffinity Constraints Group operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupName
	M
	1
	String
	Name of the group, given by the consumer. 

	type
	M
	1
	Enum
	Indicates whether this is an affinity or anti-affinity group.
VALUES:
AFFINITY
ANTI_AFFINITY

	scope
	M
	0..1
	Enum
	Qualifies the scope of the constraint.
VALUES:
NFVI_NODE
NIC
Etc.
Defaults to "NFVI_NODE" if absent.



[bookmark: _Toc125030073]7.4.1.6.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.1.6.3-1.
Table 7.4.1.6.3-1: Create Virtualised Network Resource Affinity Or
AntiAffinity Constraints Group operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupId
	M
	1
	Identifier
	Identifier of the group



[bookmark: _Toc125030074]7.4.1.6.4	Operation results
On success, the requested resource affinity or anti-affinity constraints group has been created. On failure, appropriate error information is returned.
[bookmark: _Toc125030075]7.4.2	Virtualised Network Resources Change Notification Interface
[bookmark: _Toc125030076]7.4.2.1	Introduction
This interface allows an authorized consumer functional block to request subscription to virtualised network resources change notifications, and to provide such notification to the subscribed consumer. As such, it provides the notification part of the Virtualised Network Resource Management interface.
[bookmark: _Toc125030077]7.4.2.2	Subscribe operation
[bookmark: _Toc125030078]7.4.2.2.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications related to network resource changes sent by the VIM. Specification of filtering mechanism is part of the protocol design.
Table 7.4.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.2.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030079]7.4.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.2.2.2-1.
Table 7.4.2.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting the virtualised resource(s) or virtual resource group(s) and the related change notifications to subscribe to. This filter can contain information about specific types of changes to subscribe to, or attributes of the resource.



[bookmark: _Toc125030080]7.4.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.2.2.3-1.
Table 7.4.2.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030081]7.4.2.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to network resource changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030082]7.4.2.3	Notify operation
[bookmark: _Toc125030083]7.4.2.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.4.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.2.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification is sent by this operation:
VirtualisedResourceChangeNotification. See clause 8.4.9.
[bookmark: _Toc125030084]7.4.3	Virtualised Network Resources Information Management Interface
[bookmark: _Toc125030085]7.4.3.1	Description
This interface allows an authorized consumer functional block to request operations related to the information about consumable virtualised network resources. The consumable virtualised network resources include (not limited to) virtualised NIC, floating IP addresses, etc., which are managed by a VIM.
The information elements related to consumable virtualised network resources describe the types and characteristics of the virtualised resources that a consumer functional block can request for allocation as part of the Virtualised Network Resource Management interface. The interface and related parameters also support the retrieval of information necessary for describing the types and characteristics of the virtualised resources that are exposed over the Virtualised Network Resource Capacity interface.
The following operations are defined for this interface:
Subscribe resources information changes operation.
Notify resources information changes operation.
Query resources information operation.
[bookmark: _Toc125030086]7.4.3.2	Subscribe operation
[bookmark: _Toc125030087]7.4.3.2.1	Description
This operation enables the NFVOs to subscribe for the notifications related to information changes about consumable virtualised network resources. This also enables the NFVO to specify the scope of the subscription in terms of the specific virtual network resources to be reported by the VIM using a filter as the input.
Table 7.4.3.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.3.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030088]7.4.3.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.3.2.2-1.
Table 7.4.3.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting notifications. The filter can be on resource, type of notification or attribute of the notification.



[bookmark: _Toc125030089]7.4.3.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.3.2.3-1.
Table 7.4.3.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030090]7.4.3.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to information changes about consumable virtualised network resources sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030091]7.4.3.3	Notify operation
[bookmark: _Toc125030092]7.4.3.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.4.3.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.3.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification can be notified/sent by this operation:
InformationChangeNotification. See clause 8.3.2.
[bookmark: _Toc125030093]7.4.3.4	Query Virtualised Network Resource Information operation
[bookmark: _Toc125030094]7.4.3.4.1	Description
This operation supports retrieval of information for the various types of virtualised network resources managed by the VIM.
Table 7.4.3.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.3.4.1-1: Query Virtualised Network Resource Information operation
	Message
	Requirement
	Direction

	QueryVirtualNetworkResourceInfoRequest
	Mandatory
	NFVO  VIM

	QueryVirtualNetworkResourceInfoResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030095]7.4.3.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.3.4.2-1.
Table 7.4.3.4.2-1: Query Virtualised Network Resource Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	informationQueryFilter
	M
	1
	Filter
	Filter defining the information of consumable virtualised resources on which the query applies.



[bookmark: _Toc125030096]7.4.3.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.3.4.3-1.
Table 7.4.3.4.3-1: Query Virtualised Network Resource Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	virtualisedResourceInformation
	M
	0..N
	[bookmark: VirtualNetworkResourceInformation]VirtualNetworkResourceInformation
	Virtualised network resource information in the VIM that satisfies the query condition.
See clause 8.3.5.



[bookmark: _Toc125030097]7.4.3.4.4	Operation results
After successful operation, the VIM has run the query for information about the various types of virtualised network resources it managed. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the various types of virtualised network resources managed by the VIM and that are matching the filter shall be returned.
[bookmark: _Toc125030098]7.4.4	Virtualised Network Resources Capacity Management Interface
[bookmark: _Toc125030099]7.4.4.1	Introduction
This interface allows an authorized consumer functional block to request operations related to network capacity and usage reporting. The interface allows retrieval of information about:
The available, allocated, reserved and total capacity of the network resources managed by a VIM instance, globally or per resource zone.
Utilization of the capacity, both on VIM global level but also per resource zone.
The geographical location and network connectivity endpoints (e.g. network gateway) to the NFVI-PoP(s) administer by the VIM.
NOTE:	This provides information to determine the network endpoints to reach VNFs instantiated making use of virtualised network resources managed by the VIM. This information may be used by the NFVO for building and keeping NFVI-PoP topology information.
The interface enables the capture of information for resources usage and input to capacity planning, capacity changes, and consequently for Network Service planning, etc.
[bookmark: _Toc125030100]7.4.4.2	Query Network Capacity operation
[bookmark: _Toc125030101]7.4.4.2.1	Description
This operation supports retrieval of capacity information for the various types of consumable virtualised network resources available in the Virtualised Network Resources Information Management Interface.
Table 7.4.4.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.4.2.1-1: Query Network Capacity operation
	Message
	Requirement
	Direction

	QueryNetworkCapacityRequest
	Mandatory
	NFVO  VIM

	QueryNetworkCapacityResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030102]7.4.4.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.4.2.2-1.
Table 7.4.4.2.2-1: Query Network Capacity operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier
	When specified, this parameter identifies the resource zone for which the capacity is requested. When not specified, the total capacity managed by the VIM instance is to be returned.

	networkResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the characteristics of the virtual network for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualNetworkResourceInformation information element (see note 2).
This information element and the networkResourceTypeID are mutually exclusive (see note 1).

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity information (i.e. available, total, reserved and/or allocated capacity) is queried. When not present, all four values are requested.

	timePeriod
	M
	0..1
	[bookmark: TimePeriodInformation]TimePeriodInformation
	Time interval for which capacity is queried. When omitted, an interval starting "now" is used. The time interval can be specified since resource reservations can be made for a specified time interval.
See clause 8.7.2.

	NOTE 1:	If the issuer wishes to query for capacity information related to a resource type discovered by the Virtualised Network Resources Information Management interface (i.e. by the Query Virtualised Network Resource Information operation, see clause 7.4.3.4), it may use the networkResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Network Resources Information Management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all attributes in the VirtualNetworkResourceInformation IE might be relevant for a capacity query.



[bookmark: _Toc125030103]7.4.4.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.4.2.3-1.
Table 7.4.4.2.3-1: Query Network Capacity operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityResponse
	M
	1
	CapacityInformation
	Capacity during the requested time period. The scope is according to parameter zoneId of the request during the time interval.
See clause 8.7.3.



[bookmark: _Toc125030104]7.4.4.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to process the query.
[bookmark: _Toc125030105]7.4.4.3	Subscribe operation
[bookmark: _Toc125030106]7.4.4.3.1	Description
This operation supports subscribing to the network capacity change notifications.
Table 7.4.4.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.4.3.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO


[bookmark: _Toc125030107]7.4.4.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.4.3.2-1.
Table 7.4.4.3.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier
	When specified, this parameter identifies the resource zone for which the capacity change notifications are requested. When not specified, the total capacity managed by the VIM instance is to be notified.

	networkResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the characteristics of the virtual network for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualNetworkResourceInformation information element (see note 2).
This information element and the networkResourceTypeID are mutually exclusive (see note 1).

	threshold
	M
	0..N
	ResourceCapacityThreshold
	When specified, this parameter indicates a capacity value which, once crossed, will trigger a notification. When not specified, notifications are issued at every change (see note 3).
See clause 8.7.5.

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity (i.e. available, total, reserved and/or allocated capacity) the subscription refers to. When not present, all four values are requested.

	NOTE 1:	If the issuer wishes to subscribe for capacity information related to a resource type discovered by the Virtualised Network Resources Information management interface (i.e. by the Query Virtualised Network Resource Information operation, see clause 7.4.3.4), it may use the networkResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Network Resources Information Management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all attributes in the VirtualNetworkResourceInformation IE might be relevant for a capacity subscription.
NOTE 3:	The VIM may still implement a minimum-delta threshold in order to avoid an excessive notification flow.



[bookmark: _Toc125030108]7.4.4.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.4.3.3-1.
Table 7.4.4.3.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityChangeSubscriptionId
	M
	1
	Identifier
	Subscription Id



[bookmark: _Toc125030109]7.4.4.3.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to network capacity changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030110]7.4.4.4	Notify operation
[bookmark: _Toc125030111]7.4.4.4.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.4.4.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.4.4.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation:
CapacityChangeNotification. See clause 8.7.4.
[bookmark: _Toc125030112]7.4.4.5	Query NFVI-PoP Network Information operation
[bookmark: _Toc125030113]7.4.4.5.1	Description
This operation enables the NFVOs to query general information to the VIM concerning the geographical location and network connectivity endpoints (e.g. network gateway) to the NFVI-PoP(s) administered by the VIM, and to determine network endpoints to reach VNFs instantiated making use of virtualised network resources in the NFVI as specified by the exchanged parameters.
Table 7.4.4.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.4.5.1-1: Query NFVI-PoP Network Information operation
	Message
	Requirement
	Direction

	NfviPopNetworkInformationRequest
	Mandatory
	NFVO  VIM

	NfviPopNetworkInformationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030114]7.4.4.5.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.4.5.2-1.
Table 7.4.4.5.2-1: Query NFVI-PoP Network Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting information to query.



[bookmark: _Toc125030115]7.4.4.5.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.4.5.3-1.
Table 7.4.4.5.3-1: Query NFVI-PoP Network Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfviInfo
	M
	0..N
	[bookmark: NfviPop]NfviPop
	Filtered information that has been retrieved (see clause 8.10.3).
The cardinality can be 0 if no matching information exists.



[bookmark: _Toc125030116]7.4.4.5.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether the operation has been processed satisfactorily or it has failed.
[bookmark: _Toc125030117]7.4.5	Network Forwarding Path Management Interface
[bookmark: _Toc125030118]7.4.5.1	Description
This clause describes the NFP Management interface supported on Or-Vi reference point. This interface is produced by the VIM and consumed by the NFVO. The interface enables, for instance, sending an NFP representation to the VIM so that the VIM can set-up necessary network connections and paths in the related NFVI.
An NFP is an ordered list of Connection Points with the associated classifying policy to be applied.
NOTE:	Interactions between load balancing and NFP management requires further study.
[bookmark: _Toc125030119]7.4.5.2	Create NFP operation
[bookmark: _Toc125030120]7.4.5.2.1	Description
This operation is used to set-up an NFP in the NFVI.
Based on the NFP related information included in the VNFFGD, the NFVO creates and sends a "CreateNFPRequest" to the VIM. The VIM will send a "CreateNFPResponse" as a response to the request.
Table 7.4.5.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.5.2.1-1: Create NFP operation
	Message
	Requirement
	Direction

	CreateNFPRequest
	Mandatory
	NFVO  VIM

	CreateNFPResponse
	Mandatory
	NFVO  VIM



[bookmark: _Toc125030121]7.4.5.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.5.2.2-1.
Table 7.4.5.2.2-1: Create NFP operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	virtualNetworkPortGroup
	M
	1..N
	VirtualNetworkPortGroup
	A virtual network port group.
See note 3.

	totalVnp
	O
	0..1
	Integer
	Total number of virtual network port groups in this NFP.

	nfpRule
	M
	1
	Rule
	NFP classification and selection rule.

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	When multiple parameters are included, the position of the parameter in the information element value specifies the position of the virtual network port group in the path.



[bookmark: _Toc125030122]7.4.5.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.5.2.3-1.
Table 7.4.5.2.3-1: Create NFP operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpId
	M
	1..N
	Identifier
	Unique identification of the NFP(s) that has been created. This identification can be used to identify a particular NFP as and when required.



[bookmark: _Toc125030123]7.4.5.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to create the NFP.
[bookmark: _Toc125030124]7.4.5.3	Query NFP operation
[bookmark: _Toc125030125]7.4.5.3.1	Description
This operation is used to query a single or multiple NFPs.
The NFVO creates and sends a "QueryNFPRequest"; the request identifies the NFP(s) to be queried. The VIM will send a "QueryNFPResponse" as a response to the request.
Table 7.4.5.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.5.3.1-1: Query NFP operation
	Message
	Requirement
	Direction

	QueryNFPRequest
	Mandatory
	NFVO  VIM

	QueryNFPResponse
	Mandatory
	NFVO  VIM



[bookmark: _Toc125030126]7.4.5.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.5.3.2-1.
Table 7.4.5.3.2-1: Query NFP operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, or status information expressing the type of information to be retrieved.
It can also be used to specify one or more NFP resources to be queried by providing their identifiers.



[bookmark: _Toc125030127]7.4.5.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.5.3.3-1.
Table 7.4.5.3.3-1: Query NFP operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpResult
	M
	0..N
	Nfp
	Provides the result of the query.
The cardinality can be 0 if no matching information exists. See clause 8.9.



[bookmark: _Toc125030128]7.4.5.3.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to process the query.
[bookmark: _Toc125030129]7.4.5.4	Delete NFP operation
[bookmark: _Toc125030130]7.4.5.4.1	Description
This operation is used to remove an existing NFP in the NFVI.
The NFVO creates and sends a "DeleteNFPRequest" to the VIM. The request identifies the NFP to be deleted. The VIM sends a "DeleteNFPResponse" as response to the request.
NOTE:	The deletion of an NFP does not imply the deletion of underlying connectivity.
Table 7.4.5.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.5.4.1-1: Delete NFP operation
	Message
	Requirement
	Direction

	DeleteNFPRequest
	Mandatory
	NFVO  VIM

	DeleteNFPResponse
	Mandatory
	NFVO  VIM



[bookmark: _Toc125030131]7.4.5.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.5.4.2-1.
Table 7.4.5.4.2-1: Delete NFP operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpId
	M
	1..N
	Identifier
	Unique identification of the NFP(s) to be deleted.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple NFPs in one request, or as a series of requests that terminates one NFP at a time.



[bookmark: _Toc125030132]7.4.5.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.5.4.3-1.
Table 7.4.5.4.3-1: Delete NFP operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedNfpId
	M
	0..N
	Identifier
	Identifiers of the deleted NFP(s). See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple NFPs in one request, or as a series of requests that terminates one NFP at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030133]7.4.5.4.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not all the selected NFP were successfully deleted.
[bookmark: _Toc125030134]7.4.5.5	Change NFP State operation
[bookmark: _Toc125030135]7.4.5.5.1	Description
This operation is used to request changing the state (enable or disable) of an NFP.
Table 7.4.5.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.5.5.1-1: Change NFP State operation
	Message
	Requirement
	Direction

	ChangeNfpStateRequest
	Mandatory
	NFVO  VIM

	ChangeNfpStateResponse
	Mandatory
	NFVO  VIM



[bookmark: _Toc125030136]7.4.5.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.5.5.2-1.
Table 7.4.5.5.2-1: Change NFP State operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpId
	M
	1..N
	Identifier
	Identification of the NFP(s) whose states are to be changed.

	desiredState
	M
	1
	Enum
	The state into which the NFP(s) are requested to be changed. 
VALUES:
ENABLED
DISABLED



[bookmark: _Toc125030137]7.4.5.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.5.5.3-1.
Table 7.4.5.5.3-1: Change NFP State operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	changedNfpId
	M
	1..N
	Identifier
	Identifiers of the NFP(s) that have successfully been changed.



[bookmark: _Toc125030138]7.4.5.5.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the operation was successful.
[bookmark: _Toc125030139]7.4.5.6	Update NFP operation
[bookmark: _Toc125030140]7.4.5.6.1	Description
This operation is used to update or create the classification and selection rule for an existing NFP instance in the NFVI.
The NFVO creates and sends a "UpdateNFPRequest" to the VIM. The VIM will send an "UpdateNFPResponse" as a response to the request.
Table 7.4.5.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.4.5.6.1-1: Update NFP operation
	Message
	Requirement
	Direction

	UpdateNFPRequest
	Mandatory
	NFVO  VIM

	UpdateNFPResponse
	Mandatory
	NFVO  VIM



[bookmark: _Toc125030141]7.4.5.6.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.4.5.6.2-1.
Table 7.4.5.6.2-1: Update NFP operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpId
	M
	1
	Identifier
	Identifier of the NFP to be modified.

	nfpRule
	M
	1
	Rule
	NFP classification and selection rule.



[bookmark: _Toc125030142]7.4.5.6.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.4.5.6.3-1.
Table 7.4.5.6.3-1: Update NFP operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfpInfo
	M
	1
	Nfp
	Provides the updated NFP information of the NFP instance.
See clause 8.9.



[bookmark: _Toc125030143]7.4.5.6.4	Operation results
As a result of this operation, the update of classification and selection rules has replaced the existing rules, if any already in place, by the newly provided rules. The producer (the VIM) shall indicate to the consumer (the NFVO) whether or not the NFP instance has been updated successfully.
[bookmark: _Toc125030144]7.5	Virtualised Storage Interfaces
[bookmark: _Toc125030145]7.5.1	Virtualised Storage Resources Management Interface
[bookmark: _Toc125030146]7.5.1.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised storage resources available to the consumer functional block. The interface includes operations for allocating, querying, updating and terminating virtualised storage resources as well as operations for scaling, migrating and operating the administrative status of a virtualised resource.
[bookmark: _Toc125030147]7.5.1.2	Allocate Virtualised Storage Resource operation
[bookmark: _Toc125030148]7.5.1.2.1	Description
This operation allows requesting the allocation of virtualised storage resources as indicated by the consumer functional block.
Table 7.5.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.2.1-1: Allocate Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	AllocateStorageRequest
	Mandatory
	NFVO  VIM

	AllocateStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030149]7.5.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.2.2-1.
Table 7.5.1.2.2-1: Allocate Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageName
	M
	0..1
	String
	Name provided by the consumer for the virtualised storage resource to be allocated. It can be used for identifying resources from consumer side.

	reservationId
	M
	0..1
	Identifier
	Identifier of the resource reservation applicable to this virtualised resource management operation.

	affinityOrAntiAffinityConstraint
	M
	0..N
	[bookmark: AffinityOrAntiAffinityConstraint]AffinityOrAntiAffinityConstraint
	List of elements with affinity or anti affinity (see clause 8.4.8.2) information of the virtualised storage resource to be allocated.
All the listed constraints shall be fulfilled for a successful operation.

	storageData
	M
	1
	VirtualStorageFlavour
	Provides information about the type and size of the storage.
See clause 8.4.6.2.

	locationConstraints
	M
	0..1
	
	If present, it defines location constraints for the resource(s) to be allocated, e.g. in what particular resource zone.

	metaData
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.



[bookmark: _Toc125030150]7.5.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.2.3-1.
Table 7.5.1.2.3-1: Allocate Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageResource
	M
	1
	VirtualStorage
	Contains information of the newly instantiated virtualised storage resource.
See clause 8.4.7.2.



[bookmark: _Toc125030151]7.5.1.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the virtualised storage resource and allocated this resource. In addition, the VIM shall return to the NFVO information on the newly instantiated virtualised storage resource plus any additional information about the allocate request operation. The VIM may also return intermediate status reports during the allocation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030152]7.5.1.3	Query Virtualised Storage Resource operation
[bookmark: _Toc125030153]7.5.1.3.1	Description
This operation allows querying information about instantiated virtualised storage resources.
Table 7.5.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.3.1-1: Query Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	QueryStorageRequest
	Mandatory
	NFVO  VIM

	QueryStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030154]7.5.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.3.2-1.
Table 7.5.1.3.2-1: Query Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageQueryFllter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more resources to be queried by providing their identifiers.



[bookmark: _Toc125030155]7.5.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.3.3-1.
Table 7.5.1.3.3-1: Query Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualStorage
	Contains information about the virtual storage resource(s) matching the filter. The cardinality can be 0 if no matching storage resources exist.
See clause 8.4.7.2.



[bookmark: _Toc125030156]7.5.1.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised storage resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the storage resources that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030157]7.5.1.4	Update Virtualised Storage Resource operation
[bookmark: _Toc125030158]7.5.1.4.1	Description
This operation allows updating the configuration and/or parameters of an instantiated virtualised storage resource, including updating its metadata.
Table 7.5.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.4.1-1: Update Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	UpdateStorageRequest
	Mandatory
	NFVO  VIM

	UpdateStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030159]7.5.1.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.4.2-1.
Table 7.5.1.4.2-1: Update Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource to be updated.

	updateStorageData
	M
	0..1
	[bookmark: VirtualStorageFlavour]VirtualStorageFlavour
	Contains the fields that can be updated of a storage resource.
See clause 8.4.6.2.

	metaData
	O
	0..N
	KeyValuePair
	List of meta-data key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030160]7.5.1.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.4.3-1.
Table 7.5.1.4.3-1: Update Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource that has been updated. This parameter has the same value as the input parameter.

	storageData
	M
	1
	VirtualStorage
	Contains the data relative to the updated storage.
See clause 8.4.7.2.



[bookmark: _Toc125030161]7.5.1.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised storage resource. In addition, the VIM shall return to the NFVO information on the updated virtualised storage resource plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030162]7.5.1.5	Terminate Virtualised Storage Resource operation
[bookmark: _Toc125030163]7.5.1.5.1	Description
This operation allows de-allocating and terminating one or more instantiated virtualised storage resource(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.5.1.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.5.1-1: Terminate Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	TerminateStorageRequest
	Mandatory
	NFVO  VIM

	TerminateStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030164]7.5.1.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.5.2-1.
Table 7.5.1.5.2-1: Terminate Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1..N
	Identifier
	Identifier of the virtualised storage resource(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple virtualised storage resources in one request, or as a series of requests that terminates one virtualised storage resource at a time.


[bookmark: _Toc125030165]7.5.1.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.5.3-1.
Table 7.5.1.5.3-1: Update Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1..N
	Identifier
	Identifier of the virtualised storage resource(s) successfully terminated. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple virtualised storage resources in one request, or as a series of requests that terminates one virtualised storage resource at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030166]7.5.1.5.4	Operation results
After successful operation, the VIM has terminated the virtualised storage resources and removed the internal management objects for those resources. In addition, the VIM shall return to the NFVO information whether the virtualised storage resources are successfully terminated.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030167]7.5.1.6	Operate Virtualised Storage Resource operation
[bookmark: _Toc125030168]7.5.1.6.1	Description
This operation allows executing specific operation command on instantiated virtualised storage resources.
Table 7.5.1.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.6.1-1: Operate Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	OperateStorageRequest
	Mandatory
	NFVO  VIM

	OperateStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030169]7.5.1.6.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.6.2-1.
Table 7.5.1.6.2-1: Operate Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource to be operated.

	storageOperation
	M
	1
	String
	Type of operation to perform on the virtualised storage resource. Possible values include: "create snapshot", "revert to snapshot", and "delete snapshot".

	storageOperationInputData
	M
	0..N
	KeyValuePair
	Additional parameters associated to the operation to perform. For example, if the operation is "delete snapshot", information identifying the snapshot to be deleted.



[bookmark: _Toc125030170]7.5.1.6.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.6.3-1.
Table 7.5.1.6.3-1: Operate Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageData
	M
	1
	VirtualStorage
	Contains information on the new status of the operated virtualised storage resource.
See clause 8.4.7.2.

	storageOperationOutputData
	M
	0..N
	KeyValuePair
	Set of output values depending on the type of operation. For instance, when a snapshot operation is requested, this field provides information about the identifier of the snapshot.



[bookmark: _Toc125030171]7.5.1.6.4	Operation results
After successful operation, the VIM has executed the requested operation command on the virtualised storage resource. In addition, the VIM shall return to the NFVO information on the new status of the operated virtualised storage resources, operation specific data plus any additional information about the operate request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030172]7.5.1.7	Scale Virtualised Storage Resource operation
[bookmark: _Toc125030173]7.5.1.7.1	Description
This operation allows resizing an instantiated virtualised storage resource.
Table 7.5.1.7.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.7.1-1: Scale Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	ScaleStorageRequest
	Mandatory
	NFVO  VIM

	ScaleStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030174]7.5.1.7.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.7.2-1.
Table 7.5.1.7.2-1: Scale Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource to be scaled.

	newSize
	M
	1
	Number
	Resized amount of allocated storage virtualised resource.



[bookmark: _Toc125030175]7.5.1.7.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.7.3-1.
Table 7.5.1.7.3-1: Scale Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageData
	M
	1
	VirtualStorage
	Contains information of the scaled virtualised storage resource.
See clause 8.4.7.2.



[bookmark: _Toc125030176]7.5.1.7.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised storage resource and has scaled this resource. In addition, the VIM shall return to the NFVO information on the scaled virtualised storage resource plus any additional information about the scale request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030177]7.5.1.8	Migrate Virtualised Storage Resource operation
[bookmark: _Toc125030178]7.5.1.8.1	Description
This operation allows migrating instantiated virtualised storage resources from one storage location to another. For instance, the operation performs the migration of a volume resource from one physical machine (host) to another physical machine.
Table 7.5.1.8.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.8.1-1: Migrate Virtualised Storage Resource operation
	Message
	Requirement
	Direction

	MigrateStorageRequest
	Mandatory
	NFVO  VIM

	MigrateStorageResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030179]7.5.1.8.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.8.2-1.
Table 7.5.1.8.2-1: Migrate Virtualised Storage Resource operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource to be migrated.

	affinityOrAntiAffinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	List of elements with affinity or anti affinity (see clause 8.4.8.2) information of the virtualised compute resource to be migrated.
All the listed constraints shall be fulfilled for a successful operation. 
This information is only necessary if the VIM needs to maintain affinity during the migration operation based on a list of resources.

	migrationConstraint
	M
	0..1
	Not specified
	When present, the migration constraint parameter gives indications on where to migrate the virtualised storage resource, e.g. to a specific resource zone or to a specific host.



[bookmark: _Toc125030180]7.5.1.8.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.8.3-1.
Table 7.5.1.8.3-1: Migrate Virtualised Storage Resource operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storageData
	M
	1
	[bookmark: VirtualStorage]VirtualStorage
	Contains information of the migrated virtualised storage resource.
See clause 8.4.7.2.



[bookmark: _Toc125030181]7.5.1.8.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised storage resource and has migrated this resource. In addition, the VIM shall return to the NFVO information on the migrated virtualised storage resource plus any additional information about the migrate request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030182]7.5.1.9	Create Virtualised Storage Resource Affinity Or AntiAffinity Constraints Group operation
[bookmark: _Toc125030183]7.5.1.9.1	Description
This operation allows an authorized consumer functional block to request the creation of a resource affinity or anti-affinity constraints group. An anti-affinity group contains resources that are not placed in proximity, e.g. that do not share the same physical storage node. An affinity group contains resources that are placed in proximity, e.g. that do share the same physical storage node.
This operation shall be supported by the VIM. It shall be supported by the NFVO, if the NFVO supports named resource groups for affinity/anti-affinity (see clause 8.4.8.2).
Table 7.5.1.9.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.1.9.1-1: Create Virtualised Storage Resource Affinity Or 
AntiAffinity Constraints Group operation
	Message
	Requirement
	Direction

	CreateStorageResourceAffinityOrAntiAffinityConstraintsGroupRequest
	Mandatory
	NFVO  VIM

	CreateStorageResourceAffinityOrAntiAffinityConstraintsGroupResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030184]7.5.1.9.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.1.9.2-1.
Table 7.5.1.9.2-1: Create Virtualised Storage Resource Affinity Or
AntiAffinity Constraints Group operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupName
	M
	1
	String
	Name of the group, given by the consumer.

	type
	M
	1
	Enum
	Indicates whether this is an affinity or anti-affinity group.
VALUES:
AFFINITY
ANTI_AFFINITY

	scope
	M
	0..1
	Enum
	Qualifies the scope of the affinity constraint.
VALUES:
NFVI_NODE
Etc.
Defaults to "NFVI_NODE" if absent.



[bookmark: _Toc125030185]7.5.1.9.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.1.9.3-1.
Table 7.5.1.9.3-1: Create Virtualised Storage Resource Affinity Or
AntiAffinity Constraints Group operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	groupId
	M
	1
	Identifier
	Identifier of the group 



[bookmark: _Toc125030186]7.5.1.9.4	Operation results
On success, the requested resource affinity or anti-affinity constraints group has been created. On failure, appropriate error information is returned.
[bookmark: _Toc125030187]7.5.2	Virtualised Storage Resources Change Notification Interface
[bookmark: _Toc125030188]7.5.2.1	Introduction
This interface allows an authorized consumer functional block to request subscription to virtualised storage resources change notifications, and to provide such notification to the subscribed consumer. As such, it provides the notification part of the Virtualised Storage Resource Management interface.
[bookmark: _Toc125030189]7.5.2.2	Subscribe operation
[bookmark: _Toc125030190]7.5.2.2.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications related to storage resource changes sent by the VIM. Specification of filtering mechanism is part of the protocol design.
Table 7.5.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.2.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030191]7.5.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.2.2.2-1.
Table 7.5.2.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting the virtualised resource(s) or virtual resource group(s) and the related change notifications to subscribe to. This filter can contain information about specific types of changes to subscribe to, or attributes of the resource.



[bookmark: _Toc125030192]7.5.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.2.2.3-1.
Table 7.5.2.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030193]7.5.2.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to storage resource changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030194]7.5.2.3	Notify operation
[bookmark: _Toc125030195]7.5.2.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.5.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.2.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification is sent by this operation:
· VirtualisedResourceChangeNotification. See clause 8.4.9.
[bookmark: _Toc125030196]7.5.3	Virtualised Storage Resources Information Management Interface
[bookmark: _Toc125030197]7.5.3.1	Description
This interface allows an authorized consumer functional block to request operations related to the information about consumable virtualised storage resources which are managed by a VIM.
The information elements related to consumable virtualised storage resources describe the types and characteristics of the virtualised resources that a consumer functional block can request for allocation as part of the Virtualised Storage Resource Management interface. The interface and related parameters also support the retrieval of information necessary for describing the types and characteristics of the virtualised resources that are exposed over the Virtualised Storage Resource Capacity interface.
The following operations are defined for this interface:
Subscribe resources information changes operation.
Notify resources information changes operation.
Query resources information operation.
[bookmark: _Toc125030198]7.5.3.2	Subscribe operation
[bookmark: _Toc125030199]7.5.3.2.1	Description
This operation enables the NFVOs to subscribe for the notifications related to information changes about consumable virtualised storage resources. This also enables the NFVO to specify the scope of the subscription in terms of the specific virtual storage resources to be reported by the VIM using a filter as the input.
Table 7.5.3.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.3.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030200]7.5.3.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.3.2.2-1.
Table 7.5.3.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting notifications. The filter can be on resource, type of notification or attribute of the notification.



[bookmark: _Toc125030201]7.5.3.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.3.2.3-1.
Table 7.5.3.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionID
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030202]7.5.3.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to information changes about consumable virtualised storage resources sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030203]7.5.3.3	Notify operation
[bookmark: _Toc125030204]7.5.3.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.5.3.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.3.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification can be notified/sent by this operation:
InformationChangeNotification. See clause 8.3.2.
[bookmark: _Toc125030205]7.5.3.4	Query Virtualised Storage Resource Information operation
[bookmark: _Toc125030206]7.5.3.4.1	Description
This operation supports retrieval of information for the various types of virtualised storage resources managed by the VIM.
Table 7.5.3.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.3.4.1-1: Query Virtualised Storage Resource Information operation
	Message
	Requirement
	Direction

	QueryVirtualStorageResourceInfoRequest
	Mandatory
	NFVO  VIM

	QueryVirtualStorageResourceInfoResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030207]7.5.3.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.3.4.2-1.
Table 7.5.3.4.2-1: Query Virtualised Storage Resource Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	informationQueryFilter
	M
	1
	Filter
	Filter defining the information of consumable virtualised resources on which the query applies.



[bookmark: _Toc125030208]7.5.3.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.3.4.3-1.
Table 7.5.3.4.3-1: Query Virtualised Storage Resource Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	virtualisedResourceInformation
	M
	0..N
	[bookmark: VirtualStorageResourceInformation]VirtualStorageResourceInformation
	Virtualised storage resources information in the VIM that satisfies the query condition.
See clause 8.3.4.



[bookmark: _Toc125030209]7.5.3.4.4	Operation results
After successful operation, the VIM has run the query for the various types of virtualised storage resources. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about for the various types of virtualised storage resources that are matching the filter shall be returned.
[bookmark: _Toc125030210]7.5.4	Virtualised Storage Resources Capacity Management Interface
[bookmark: _Toc125030211]7.5.4.1	Introduction
This interface allows an authorized consumer functional block to request operations related to storage capacity and usage reporting. The interface allows retrieval of information about:
The available, allocated, reserved and total capacity of the storage resources managed by a VIM instance, globally or per resource zone.
Utilization of the capacity, both on VIM global level but also per resource zone.
The geographical location and network connectivity endpoints to the NFVI-PoP(s) administered by the VIM.
NOTE:	This provides information to determine the network endpoints to reach VNFs instantiated making use of virtualised storage resources managed by the VIM. This information may be used by the NFVO for building and keeping NFVI-PoP topology information.
The interface enables the capture of information for resources usage and input to capacity planning, capacity changes, and consequently for Network Service planning, etc.
The interface also enables the query of information about compute storage Resource Zones within the NFVI-PoP(s) managed by the VIM.
[bookmark: _Toc125030212]7.5.4.2	Query Storage Capacity operation
[bookmark: _Toc125030213]7.5.4.2.1	Description
This operation supports retrieval of capacity information for the various types of consumable virtualised storage resources available in the Virtualised Storage Resources Information Management Interface.
Table 7.5.4.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.4.2.1-1: Query Storage Capacity operation
	Message
	Requirement
	Direction

	QueryStorageCapacityRequest
	Mandatory
	NFVO  VIM

	QueryStorageCapacityResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030214]7.5.4.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.4.2.2-1.
Table 7.5.4.2.2-1: Query Storage Capacity operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier
	When specified, this parameter identifies the resource zone for which the capacity is requested. When not specified, the total capacity managed by the VIM instance is to be returned.

	storageResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the characteristics of the virtual storage for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualStorageResourceInformation information element (see note 2).
This information element and the storageResourceTypeID are mutually exclusive (see note 1).

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity information (i.e. available, total, reserved and/or allocated capacity) is queried. When not present, all four values are requested.

	timePeriod
	M
	0..1
	TimePeriodInformation
	Time interval for which capacity is queried. When omitted, an interval starting "now" is used. The time interval can be specified since resource reservations can be made for a specified time interval. 
See clause 8.7.2.

	NOTE 1:	If the issuer wishes to query for capacity information related to a resource type discovered by the Virtualised Storage Resources Information Management interface (i.e. by the Query Virtualised Storage Resource Information operation, see clause 7.5.3.4), it may use the storageResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Storage Resources Information management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all attributes in the VirtualStorageResourceInformation IE might be relevant for a capacity query.



[bookmark: _Toc125030215]7.5.4.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.4.2.3-1.
Table 7.5.4.2.3-1: Query Storage Capacity operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityResponse
	M
	1
	[bookmark: CapacityInformation]CapacityInformation 
	Capacity during the requested time period. The scope is according to parameter zoneId of the request during the time interval.
See clause 8.7.3.



[bookmark: _Toc125030216]7.5.4.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not it was possible to process the query.
[bookmark: _Toc125030217]7.5.4.3	Subscribe operation
[bookmark: _Toc125030218]7.5.4.3.1	Description
This operation supports subscribing to the storage capacity change notifications.
Table 7.5.4.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.4.3.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030219]7.5.4.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.4.3.2-1.
Table 7.5.4.3.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	0..1
	Identifier 
	When specified, this parameter identifies the resource zone for which the capacity change notifications are requested. When not specified, the total capacity managed by the VIM instance is to be notified.

	storageResourceTypeId
	M
	0..1
	Identifier
	Identifier of the resource type for which the issuer wants to know the available, total, reserved and/or allocated capacity (see note 1).

	resourceCriteria
	M
	0..1
	Not specified
	Input capacity computation parameter for selecting the characteristics of the virtual storage for which the issuer wants to know the available, total, reserved and/or allocated capacity. Selecting parameters/attributes that shall be used are defined in the VirtualStorageResourceInformation information element (see note 2).
This information element and the storageResourceTypeID are mutually exclusive (see note 1).

	threshold
	M
	0..N
	[bookmark: CapacityThreshold]ResourceCapacityThreshold
	When specified, this parameter indicates a capacity value which, once crossed, will trigger a notification. When not specified, notifications are issued at every change (see note 3).
See clause 8.7.5.

	attributeSelector
	M
	0..1
	String
	Input parameter for selecting which capacity information (i.e. available, total, reserved and/or allocated capacity) the subscription refers to. When not present, all four values are requested.

	NOTE 1:	If the issuer wishes to subscribe for capacity information related to a resource type discovered by the Virtualised Storage Resources Information management interface (i.e. by the Query Virtualised Storage Resource Information operation, see clause 7.5.3.4), it may use the storageResourceTypeId obtained via that interface. If the issuer wants to specify the characteristics of the resource type for which capacity information is needed, it shall use the resourceCriteria IE. This can be the case e.g. when there is no resource type obtained via the Virtualised Storage Resources Information Management interface exactly matching the wanted characteristics or when the issuer wishes to obtain capacity information in a granularity not matching the resource types.
NOTE 2:	Not all attributes in the VirtualStorageResourceInformation IE might be relevant for a capacity subscription.
NOTE 3:	The VIM may still implement a minimum-delta threshold in order to avoid an excessive notification flow.



[bookmark: _Toc125030220]7.5.4.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.4.3.3-1.
Table 7.5.4.3.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityChangeSubscriptionId
	M
	1
	Identifier
	Subscription Id



[bookmark: _Toc125030221]7.5.4.3.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to storage capacity changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030222]7.5.4.4	Notify operation
[bookmark: _Toc125030223]7.5.4.4.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.5.4.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.4.4.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation:
CapacityChangeNotification. See clause 8.7.4.
[bookmark: _Toc125030224]7.5.4.5	Query NFVI-PoP Storage Information operation
[bookmark: _Toc125030225]7.5.4.5.1	Description
This operation enables the NFVOs to query general information to the VIM concerning the geographical location and network connectivity endpoints to the NFVI-PoP(s) administered by the VIM, and to determine network endpoints to reach VNFs instantiated making use of virtualised storage resources in the NFVI as specified by the exchanged parameters.
Table 7.5.4.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.4.5.1-1: Query NFVI-PoP Storage Information operation
	Message
	Requirement
	Direction

	NfviPopStorageInformationRequest
	Mandatory
	NFVO  VIM

	NfviPopStorageInformationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030226]7.5.4.5.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.4.5.2-1.
Table 7.5.4.5.2-1: Query NFVI-PoP Storage Information operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting information to query.



[bookmark: _Toc125030227]7.5.4.5.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.4.5.3-1.
Table 7.5.4.5.3-1: Query NFVI-PoP Storage Information operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	nfviInfo
	M
	0..N
	NfviPop
	Filtered information that has been retrieved (see clause 8.10.3).
The cardinality can be 0 if no matching information exists.



[bookmark: _Toc125030228]7.5.4.5.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether the operation has been processed satisfactorily or it has failed.
[bookmark: _Toc125030229]7.5.4.6	Query Storage Resource Zone operation
[bookmark: _Toc125030230]7.5.4.6.1	Description
This operation enables the NFVO to query information about a Resource Zone, e.g. listing the properties of the Resource Zone and other metadata.
Table 7.5.4.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.5.4.6.1-1: Query Storage Resource Zone operation
	Message
	Requirement
	Direction

	QueryStorageResourceZoneRequest
	Mandatory
	NFVO  VIM

	QueryStorageResourceZoneRequest
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030231]7.5.4.6.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.5.4.6.2-1.
Table 7.5.4.6.2-1: Query Storage Resource Zone operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting information to query. For instance, based on identifier of the Resource Zone, identifier of NFVI-PoP, properties of the Resource Zone or other meta‑data.



[bookmark: _Toc125030232]7.5.4.6.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.5.4.6.3-1.
Table 7.5.4.6.3-1: Query Storage Resource Zone operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	zoneInfo
	M
	0..N
	ResourceZone
	Filtered information that has been retrieved about the Resource Zone (see clause 8.10.2).
The cardinality can be 0 if no matching information exists.



[bookmark: _Toc125030233]7.5.4.6.4	Operation Results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether the operation has been processed satisfactorily or it has failed.
[bookmark: _Toc125030234]7.6	Virtualised Resource Fault Management Interface
[bookmark: _Toc125030235]7.6.1	Description
This interface shall allow providing alarms from the VIM resulting from the faults related to the virtualised resources visible to the consumer functional block, including virtualised container crashes, virtual network ports errors, virtual container's to storage disconnection, etc. The interface also provides information about faults related to the pools of resources, for instance, reserved resources unavailable, resource exhaustion, etc. It has to be noted that only those types of resources that have been catalogued and offered through right abstractions to consumer functional blocks are in scope.
The fault management interface shall support the following operations:
Subscribe operation (Subscription by the NFVO with the VIM for the notification related to the alarms resulting from the Faults).
Notify operation (Notifications of alarms or alarm state change from VIM to NFVO).
Get alarm list operation (Accessing active alarms from the VIM).
[bookmark: _Toc125030236]7.6.2	Subscribe operation
[bookmark: _Toc125030237]7.6.2.1	Description
This operation enables the NFVO to subscribe for notifications related to the alarms and their state changes resulting from the virtualised resources faults with the VIM. This also enables the NFVO to specify the scope of the subscription in terms of the specific alarms for the virtualised resources to be reported by the VIM using a filter as the input.
Table 7.6.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.6.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030238]7.6.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.6.2.2-1.
Table 7.6.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting virtualised resources and related alarms. This can contain the resource information, severity and cause of the alarm.



[bookmark: _Toc125030239]7.6.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.6.2.3-1.
Table 7.6.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030240]7.6.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) in the SubscribeResponse message whether the subscription was successful or not.
[bookmark: _Toc125030241]7.6.3	Notify operation
[bookmark: _Toc125030242]7.6.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.6.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.6.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be published/notified/sent by this operation:
AlarmNotification. See clause 8.6.2.
AlarmClearedNotification. See clause 8.6.3.
[bookmark: _Toc125030243]7.6.4	Get Alarm List operation
[bookmark: _Toc125030244]7.6.4.1	Description
This operation enables the NFVOs to query for active alarms from the VIM.
Table 7.6.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.6.4.1-1: Get Alarm List operation
	Message
	Requirement
	Direction

	GetAlarmListRequest
	Mandatory
	NFVO  VIM

	GetAlarmListResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030245]7.6.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.6.4.2-1.
Table 7.6.4.2-1: Get Alarm List operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting alarms. This can contain the list of the resource identifiers, severity and cause.



[bookmark: _Toc125030246]7.6.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.6.4.3-1.
Table 7.6.4.3-1: Get Alarm List operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	alarm
	M
	0..N
	Alarm
	Information about an alarm including AlarmId, affected Resource identifier, and FaultDetails. The cardinality can be "0" to indicate that no alarm could be retrieved based on the input Filter information (e.g. no matching alarm).
See clause 8.6.4.



[bookmark: _Toc125030247]7.6.4.4	Operation results
The result of the operation shall indicate if it has been successful or not with a standard success/error result. For a particular request, only alarms matching the filter will be delivered to the NVFO.
[bookmark: _Toc125030248]7.7	Virtualised Resources Performance Management Interface
[bookmark: _Toc125030249]7.7.1	Description
This interface allows providing performance management information (measurement results collection and notifications) related to virtualised resources including (but not limited to) resource consumption level, e.g. vCPU power consumption, VM memory usage oversubscription, VM disk latency, etc. It has to be noted that only types of resources that have been catalogued and offered through abstractions to consumer functional blocks are in scope.
Collection and reporting of performance information is controlled by a PM job that groups details of performance collection and reporting information.
When new performance information is available, the consumer is notified using the notification PerformanceInformationAvailableNotification (see clause 8.5.7). The details of the performance measurements are provided using the PerformanceReport information element (see clause 8.5.4). Delivery mechanism for the performance reports is not specified in the present document.
The following operations are defined for this interface which will be consumed by the NFVO:
Create PM Job operation.
Delete PM Jobs operation.
Query PM Job operation.
Subscribe operation.
Notify operation.
Create Threshold operation.
Delete Thresholds operation.
Query Threshold operation.
[bookmark: _Toc125030250]7.7.2	Create PM Job operation
[bookmark: _Toc125030251]7.7.2.1	Description
This operation will create a PM job, enabling the NFVO to specify a resource or set of resources, that the VIM is managing, for which it wants to receive performance information. This will allow the requesting NFVO to specify its performance information requirements with the VIM.
The NFVO needs to be subscribed to receive PerformanceInformationAvailable notifications in order to know when new collected performance information is available.
Table 7.7.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.2.1-1: Create PM Job operation
	Message
	Requirement
	Direction

	CreatePmJobRequest
	Mandatory
	NFVO  VIM

	CreatePmJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030252]7.7.2.2	Input parameters
The input parameters carried by the createPmJobRequest message are listed in Table 7.7.2.2-1.
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.2.2-1.
Table 7.7.2.2-1: Create PM Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceSelector
	M
	1
	ObjectSelection
	Defines the resources for which performance information is requested to be collected.
See clause 8.5.2.

	performanceMetric
	M
	0..N
	String
	Defines the type of performance metric(s) for the specified resources.
At least one of the two (performance metric or group) shall be present.

	performanceMetricGroup
	M
	0..N
	String
	Group of performance metrics. A metric group is a pre-defined list of metrics, known to the producer that it can decompose to individual metrics.
At least one of the two (performance metric or group) shall be present.

	collectionPeriod
	M
	1
	Not specified
	Specifies the periodicity at which the VIM will collect performance information (see note).

	reportingPeriod
	M
	1
	Not specified
	Specifies the periodicity at which the VIM will report to the NFVO about performance information (see note).

	reportingBoundary
	O
	0..1
	Not specified
	Specifies a boundary after which the reporting will stop.
The boundary shall allow a single reporting as well as periodic reporting up to the boundary.

	NOTE:	At the end of each reportingPeriod, the VIM will inform NFVO about availability of the performance data collected for each completed collection period during this reportingPeriod. While the exact definition of the types for collectionPeriod and reportingPeriod is part of the protocol design, it is recommended that the reportingPeriod be equal or a multiple of the collectionPeriod. In the latter case, the performance data for the collection periods within one reporting period would be reported together.



[bookmark: _Toc125030253]7.7.2.3	Output parameters
The output parameters carried by the CreatePmJobResponse message are listed in Table 7.7.2.3-1.
The parameters returned by the operation shall follow the indications provided in Table 7.7.2.3-1.
Table 7.7.2.3-1: Create PM Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	pmJobId
	M
	1
	Identifier
	Identifier of the created PM job



[bookmark: _Toc125030254]7.7.2.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the PM job was successfully created. The VIM may not support the collectionPeriod and can reject the CreatePmJobRequest.
[bookmark: _Toc125030255]7.7.3	Query PM Job operation
[bookmark: _Toc125030256]7.7.3.1	Description
This operation will enable the NFVO to solicit from the VIM the details of one or more PM job(s).
This operation is not returning performance reports.
Table 7.7.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.3.1-1: Query PM Job operation
	Message
	Requirement
	Direction

	QueryPmJobRequest
	Mandatory
	NFVO  VIM

	QueryPmJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030257]7.7.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.3.2-1.
Table 7.7.3.2-1: Query PM Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryFilter
	M
	1
	Filter
	Filter defining the PM Jobs on which the query applies.
It can also be used to specify one or more PM Jobs to be queried, by providing their identifiers.



[bookmark: _Toc125030258]7.7.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.3.3-1.
Table 7.7.3.3-1: Query PM Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	pmJobDetails
	M
	0..N
	PmJob
	Details of PM jobs matching the input filter. The cardinality can be 0 if no matching PM Jobs exist.
See clause 8.5.3.



[bookmark: _Toc125030259]7.7.3.4	Operation results
After successful operation, the VIM has run the query for PM job details. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the PM jobs that are matching the filter shall be returned.
[bookmark: _Toc125030260]7.7.4	Delete PM Jobs operation
[bookmark: _Toc125030261]7.7.4.1	Description
This operation will delete one or more PM job(s).
Table 7.7.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.4.1-1: Delete PM Job operation
	Message
	Requirement
	Direction

	DeletePmJobsRequest
	Mandatory
	NFVO  VIM

	DeletePmJobsResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030262]7.7.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.4.2-1.
Table 7.7.4.2-1: Delete PM Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	pmJobIds
	M
	1..N
	Identifier
	Identifiers of the PM job to be deleted.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple PM jobs in one request, or as a series of requests that terminates one PM job at a time.



[bookmark: _Toc125030263]7.7.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.4.3-1.
Table 7.7.4.3-1: Delete PM Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedPmJobId
	M
	1..N
	Identifier
	Identifiers of the PM jobs successfully deleted. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple PM jobs in one request, or as a series of requests that terminates one PM job at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030264]7.7.4.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not all the selected PM jobs were successfully deleted.
[bookmark: _Toc125030265]7.7.5	Subscribe operation
[bookmark: _Toc125030266]7.7.5.1	Description
This operation enables the NFVOs to subscribe for the notifications related to performance information with the VIM. This also enables the NFVO to specify the scope of the subscription in terms of the specific virtual resources to be reported by the VIM using a filter as the input. 
NOTE 1:	Specification of filtering mechanism is part of the protocol design.
NOTE 2:	It is part of the protocol design whether subscribing is represented as a separate "Subscribe" operation or whether subscription-related information is managed as part of managing PM jobs and Thresholds.
Table 7.7.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.5.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030267]7.7.5.2	Input Parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.5.2-1.
Table 7.7.5.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting notifications. The filter can be on resource, type of notification or attribute of the notification.



[bookmark: _Toc125030268]7.7.5.3	Output Parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.5.3-1.
Table 7.7.5.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030269]7.7.5.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to performance information sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030270]7.7.6	Notify operation
[bookmark: _Toc125030271]7.7.6.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.7.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.6.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation:
PerformanceInformationAvailableNotification. See clause 8.5.8.
ThresholdCrossedNotification. See clause 8.5.9.
[bookmark: _Toc125030272]7.7.7	Create Threshold operation
[bookmark: _Toc125030273]7.7.7.1	Description
This operation will allow the NFVO to create a threshold to specify threshold levels on specified performance metric and resource(s) for which notifications will be generated when crossed.
Creating a threshold does not trigger collection of metrics. In order for the threshold to be active, there needs to be a PM job collecting the needed metric for the selected entities.
Table 7.7.7.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.7.1-1: Create Threshold operation
	Message
	Requirement
	Direction

	CreateThresholdRequest
	Mandatory
	NFVO  VIM

	CreateThresholdResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030274]7.7.7.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.7.2-1.
Table 7.7.7.2-1: Create Threshold operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceSelector
	M
	1..N
	ObjectSelection
	Defines the resources for which the threshold is to be defined.
See clause 8.5.2.

	performanceMetric
	M
	1
	String
	Defines the performance metric on which the threshold is to be defined.

	thresholdType
	M
	1
	Enum
	Defines the type of threshold. The list of possible values is part of the protocol design and might include: single/multi valued threshold, static/dynamic threshold, template based threshold, etc.
VALUES:
SIMPLE: Single-valued static threshold
Etc.

	thresholdDetails
	M
	1
	Not specified
	Details of the threshold: value to be crossed, details on the notification to be generated.



[bookmark: _Toc125030275]7.7.7.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.7.3-1.
Table 7.7.7.3-1: Create Threshold operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	thresholdId
	M
	1
	Identifier
	Identifier of created threshold.



[bookmark: _Toc125030276]7.7.7.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not the threshold was successfully created.
[bookmark: _Toc125030277]7.7.8	Query Threshold operation
[bookmark: _Toc125030278]7.7.8.1	Description
This operation will allow the NFVO to query the details of an existing threshold.
Table 7.7.8.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.8.1-1: Query Threshold operation
	Message
	Requirement
	Direction

	QueryThresholdRequest
	Mandatory
	NFVO  VIM

	QueyThresholdResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030279]7.7.8.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.8.2-1.
Table 7.7.8.2-1: Query Threshold operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryFilter
	M
	1
	Filter
	Filter defining the thresholds on which the query applies.
It can also be used to specify one or more thresholds to be queried by providing their identifiers.



[bookmark: _Toc125030280]7.7.8.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.8.3-1.
Table 7.7.8.3-1: Query Threshold operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	thresholdDetails
	M
	0..N
	Threshold
	List of threshold details matching the input filter. The cardinality can be 0 if no matching threshold details exist.
See clause 8.5.4.



[bookmark: _Toc125030281]7.7.8.4	Operation results
After successful operation, the VIM has run the query for threshold details. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the threshold details that are matching the filter shall be returned.
[bookmark: _Toc125030282]7.7.9	Delete Thresholds operation
[bookmark: _Toc125030283]7.7.9.1	Description
This operation will allow the NFVO to delete one or more existing threshold(s).
Table 7.7.9.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.7.9.1-1: Delete Threshold operation
	Message
	Requirement
	Direction

	DeleteThresholdsRequest
	Mandatory
	NFVO  VIM

	DeleteThresholdsResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030284]7.7.9.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.7.9.2-1.
Table 7.7.9.2-1: Delete Threshold operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	thresholdId
	M
	1..N
	Identifier
	Identifiers of thresholds to be deleted.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple thresholds in one request, or as a series of requests that terminates one threshold at a time.



[bookmark: _Toc125030285]7.7.9.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.7.9.3-1.
Table 7.7.9.3-1: Delete Threshold operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedThresholdId
	M
	1..N
	Identifier
	Identifiers of the thresholds that have been deleted successfully. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple thresholds in one request, or as a series of requests that terminates one threshold at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030286]7.7.9.4	Operation results
As a result of this operation, the producer (VIM) shall indicate to the consumer (NFVO) whether or not all the selected thresholds were successfully deleted.
[bookmark: _Toc125030287]7.8	Virtualised Resource Reservation Interfaces
[bookmark: _Toc125030288]7.8.1	Virtualised Compute Resources Reservation Management Interface
[bookmark: _Toc125030289]7.8.1.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised compute resources reservations available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating reservations on virtualised compute resources.
[bookmark: _Toc125030290]7.8.1.2	Create Compute Resource Reservation operation
[bookmark: _Toc125030291]7.8.1.2.1	Description
This operation allows requesting the reservation of virtualised compute resources as indicated by the consumer functional block.
Table 7.8.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.1.2.1-1: Create Compute Resource Reservation operation
	Message
	Requirement
	Direction

	CreateComputeResourceReservationRequest
	Mandatory
	NFVO  VIM

	CreateComputeResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030292]7.8.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.1.2.2-1.
Table 7.8.1.2.2-1: Create Compute Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	computePoolReservation
	M
	0..1
	ComputePoolReservation
	Amount of compute resources to be reserved, e.g. {"cpu_cores": 90, "vm_instances": 10, "ram": 10 000} (see note).
See clause 8.8.3.2.

	virtualisationContainerReservation
	M
	0..N
	VirtualisationContainerReservation
	Virtualisation containers to be reserved (e.g. following a specific compute "flavour") (see note).
See clause 8.8.5.2.

	affinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Affinity information of the virtualised compute resources to reserve.
For the resource reservation at resource pool granularity level, it defines the affinity information of the virtual compute pool resources to reserve. For the resource reservation at virtual container granularity level, it defines the affinity information of the virtualisation container(s) to reserve. See clause 8.4.8.2.

	antiAffinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Anti-affinity information of the virtualised compute resources to reserve.
For the resource reservation at resource pool granularity level, it defines the anti-affinity information of the virtual compute pool resources to reserve. For the resource reservation at virtual container granularity level, it defines the anti-affinity information of the virtualisation container(s) to reserve. See clause 8.4.8.2.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.

	locationConstraints
	M
	0..1
	Not specified
	If present, it specifies location constraints for the resource(s) that is (are) requested to be reserved, e.g. in what particular resource zone.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	NOTE:	Either a computePoolReservation or a virtualisationContainerReservation shall be present in a single operation request, but not both at the same time.



[bookmark: _Toc125030293]7.8.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.1.2.3-1.
Table 7.8.1.2.3-1: Create Compute Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	ReservedVirtualCompute
	Contains information about the reserved resource.
See clause 8.8.2.



[bookmark: _Toc125030294]7.8.1.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the compute resource reservation and updated the information about the virtualised resource capacity according to the newly reserved resources. In addition, the VIM shall return to the NFVO information on the newly created reservation plus any additional information about the create reservation request operation. The VIM may also return intermediate status reports during the reservation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030295]7.8.1.3	Query Compute Resource Reservation operation
[bookmark: _Toc125030296]7.8.1.3.1	Description
This operation allows querying information about reserved compute resources that the consumer has access to.
Table 7.8.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.1.3.1-1: Query Compute Resource Reservation operation
	Message
	Requirement
	Direction

	QueryComputeResourceReservationRequest
	Mandatory
	NFVO  VIM

	QueryComputeResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030297]7.8.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.1.3.2-1.
Table 7.8.1.3.2-1: Query Compute Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryReservationFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information expressing the type of information to be retrieved.
It can also be used to specify one or more reservations to be queried by providing their identifiers.



[bookmark: _Toc125030298]7.8.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.1.3.3-1.
Table 7.8.1.3.3-1: Query Compute Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	ReservedVirtualCompute
	Contains information about the reserved resource. Cardinality is 0 if the query did not return any result.
See clause 8.8.2.



[bookmark: _Toc125030299]7.8.1.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised compute resource reservations. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the compute resource reservations that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030300]7.8.1.4	Update Compute Resource Reservation operation
[bookmark: _Toc125030301]7.8.1.4.1	Description
This operation allows updating compute resource reservations (e.g. increase or decrease the amount of reserved resources).
Table 7.8.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.1.4.1-1: Update Compute Resource Reservation operation
	Message
	Requirement
	Direction

	UpdateComputeResourceReservationRequest
	Mandatory
	NFVO  VIM

	UpdateComputeResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030302]7.8.1.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.1.4.2-1.
Table 7.8.1.4.2-1: Update Compute Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the existing resource reservation to be updated.

	computePoolReservation
	M
	0..1
	[bookmark: ComputePoolReservation]ComputePoolReservation
	New amount of compute resources to be reserved.
See clause 8.8.3.2.

	virtualisationContainerReservation
	M
	0..N
	[bookmark: VirtualizationContainerReservation]VirtualisationContainerReservation
	New virtualisation containers to be reserved (e.g. following a specific compute "flavour").
See clause 8.8.5.2.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resource starts. If not present, the original setting will not be changed. If present and the value is 0, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.



[bookmark: _Toc125030303]7.8.1.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.1.4.3-1.
Table 7.8.1.4.3-1: Update Compute Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	[bookmark: ReservedVirtualCompute]ReservedVirtualCompute
	Contains information about the updated reserved resource.
See clause 8.8.2.



[bookmark: _Toc125030304]7.8.1.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised compute resource reservation and updated the information about the virtualised resource capacity according to the updated reserved capacity. In addition, the VIM shall return to the NFVO information on the updated reservation plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030305]7.8.1.5	Terminate Compute Resource Reservation operation
[bookmark: _Toc125030306]7.8.1.5.1	Description
This operation allows terminating one or more issued compute resource reservation(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.8.1.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.1.5.1-1: Terminate Compute Resource Reservation operation
	Message
	Requirement
	Direction

	TerminateComputeResourceReservationRequest
	Mandatory
	NFVO  VIM

	TerminateComputeResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030307]7.8.1.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.1.5.2-1.
Table 7.8.1.5.2-1: Terminate Compute Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute resource reservations in one request, or as a series of requests that terminates one compute resource reservation at a time.



[bookmark: _Toc125030308]7.8.1.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.1.5.3-1.
Table 7.8.1.5.3-1: Terminate Compute Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) successfully terminated. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute resource reservations in one request, or as a series of requests that terminates one compute resource reservation at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030309]7.8.1.5.4	Operation results
After successful operation, the VIM has terminated the virtualised compute resource reservations and removed the internal management objects for those reservations and updated the information about the virtualised resource capacity according to the terminated reservations. In addition, the VIM shall return to the NFVO information whether the reservations are successfully terminated.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030310]7.8.2	Virtualised Network Resources Reservation Management Interface
[bookmark: _Toc125030311]7.8.2.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised network resources reservations available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating reservations on virtualised network resources.
[bookmark: _Toc125030312]7.8.2.2	Create Network Resource Reservation operation
[bookmark: _Toc125030313]7.8.2.2.1	Description
This operation allows requesting the reservation of virtualised network resources as indicated by the consumer functional block.
Table 7.8.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.2.2.1-1: Create Network Resource Reservation operation
	Message
	Requirement
	Direction

	CreateNetworkResourceReservationRequest
	Mandatory
	NFVO  VIM

	CreateNetworkResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030314]7.8.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.2.2.2-1.
Table 7.8.2.2.2-1: Create Network Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	networkReservation
	M
	1
	VirtualNetworkReservation
	Type and configuration of virtualised network resources that need to be reserved, e.g. {"numPublicIPs": 20}
See clause 8.8.4.3.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.

	affinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Affinity information of the virtual network resources to reserve.
See clause 8.4.8.2.

	antiAffinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Anti-affinity information of the virtual network resources to reserve.
See clause 8.4.8.2.

	locationConstraints
	M
	0..1
	Not specified
	If present, it specifies location constraints for the resource(s) that is (are) requested to be reserved, e.g. in what particular resource zone.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.



[bookmark: _Toc125030315]7.8.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.2.2.3-1.
Table 7.8.2.2.3-1: Create Network Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	ReservedVirtualNetwork
	Contains information about the reserved resource.
See clause 8.8.4.2.


[bookmark: _Toc125030316]7.8.2.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the network resource reservation and updated the information about the virtualised resource capacity according to the newly reserved resources. In addition, the VIM shall return to the NFVO information on the newly created reservation plus any additional information about the create reservation request operation. The VIM may also return intermediate status reports during the reservation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030317]7.8.2.3	Query Network Resource Reservation operation
[bookmark: _Toc125030318]7.8.2.3.1	Description
This operation allows querying information about reserved network resources that the consumer has access to.
Table 7.8.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.2.3.1-1: Query Network Resource Reservation operation
	Message
	Requirement
	Direction

	QueryNetworkResourceReservationRequest
	Mandatory
	NFVO  VIM

	QueryNetworkResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030319]7.8.2.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.2.3.2-1.
Table 7.8.2.3.2-1: Query Network Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryReservationFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more reservations to be queried by providing their identifiers.



[bookmark: _Toc125030320]7.8.2.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.2.3.3-1.
Table 7.8.2.3.3-1: Query Network Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	ReservedVirtualNetwork
	Contains information about the reserved resource(s) matching the filter. The cardinality can be 0 if no matching reservation exists.
See clause 8.8.4.2.



[bookmark: _Toc125030321]7.8.2.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised network resource reservations. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the network resource reservations that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030322]7.8.2.4	Update Network Resource Reservation operation
[bookmark: _Toc125030323]7.8.2.4.1	Description
This operation allows updating network resource reservations (e.g. increase or decrease the amount of reserved resources).
Table 7.8.2.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.2.4.1-1: Update Network Resource Reservation operation
	Message
	Requirement
	Direction

	UpdateNetworkResourceReservationRequest
	Mandatory
	NFVO  VIM

	UpdateNetworkResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030324]7.8.2.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.2.4.2-1.
Table 7.8.2.4.2-1: Update Network Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the existing resource reservation to be updated.

	networkReservation
	M
	0..1
	[bookmark: VirtualNetworkReservation]VirtualNetworkReservation
	New amount of network resources to be reserved.
See clause 8.8.4.3.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resource starts. If not present, the original setting will not be changed. If present and the value is 0, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.



[bookmark: _Toc125030325]7.8.2.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.2.4.3-1.
Table 7.8.2.4.3-1: Update Network Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	[bookmark: ReservedVirtualNetwork]ReservedVirtualNetwork
	Contains information about the updated reserved resource.
See clause 8.8.4.2.



[bookmark: _Toc125030326]7.8.2.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised network resource reservation and updated the information about the virtualised resource capacity according to the updated reserved capacity. In addition, the VIM shall return to the NFVO information on the updated reservation plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030327]7.8.2.5	Terminate Network Resource Reservation operation
[bookmark: _Toc125030328]7.8.2.5.1	Description
This operation allows terminating one or more issued network resource reservation(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.8.2.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.2.5.1-1: Terminate Network Resource Reservation operation
	Message
	Requirement
	Direction

	TerminateNetworkResourceReservationRequest
	Mandatory
	NFVO  VIM

	TerminateNetworkResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030329]7.8.2.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.2.5.2-1.
Table 7.8.2.5.2-1: Terminate Network Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple network resource reservations in one request, or as a series of requests that terminates one network resource reservation at a time.



[bookmark: _Toc125030330]7.8.2.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.2.5.3-1.
Table 7.8.2.5.3-1: Terminate Network Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) successfully terminated. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple network resource reservations in one request, or as a series of requests that terminates one network resource reservation at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030331]7.8.2.5.4	Operation results
After successful operation, the VIM has terminated the virtualised network resource reservations and removed the internal management objects for those reservations and updated the information about the virtualised resource capacity according to the terminated reservations. In addition, the VIM shall return to the NFVO information whether the termination of the reservations was successful.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030332]7.8.3	Virtualised Storage Resources Reservation Management Interface
[bookmark: _Toc125030333]7.8.3.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised storage resources reservations available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating reservations on virtualised storage resources.
[bookmark: _Toc125030334]7.8.3.2	Create Storage Resource Reservation operation
[bookmark: _Toc125030335]7.8.3.2.1	Description
This operation allows requesting the reservation of virtualised storage resources as indicated by the consumer functional block.
Table 7.8.3.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.3.2.1-1: Create Storage Resource Reservation operation
	Message
	Requirement
	Direction

	CreateStorageResourceReservationRequest
	Mandatory
	NFVO  VIM

	CreateStorageResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030336]7.8.3.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.3.2.2-1.
Table 7.8.3.2.2-1: Create Storage Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	storagePoolReservation
	M
	1
	StoragePoolReservation
	Type and configuration of virtualised storage that need to be reserved. E.g. amount of storage resources that need to be reserved, e.g. {"gigabytes": 1 000, "snapshots": 10, "volumes": 10}.
See clause 8.8.6.3.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.

	affinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Affinity information of the virtual storage resources to reserve.
See clause 8.4.8.2.

	antiAffinityConstraint
	M
	0..N
	AffinityOrAntiAffinityConstraint
	Anti-affinity information of the virtual storage resources to reserve.
See clause 8.4.8.2.

	locationConstraints
	M
	0..1
	Not specified
	If present, it specifies location constraints for the resource(s) that is (are) requested to be reserved, e.g. in what particular Resource Zone.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.



[bookmark: _Toc125030337]7.8.3.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.3.2.3-1.
Table 7.8.3.2.3-1: Create Storage Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	ReservedVirtualStorage
	Contains information about the reserved resource.
See clause 8.8.6.2.



[bookmark: _Toc125030338]7.8.3.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the storage resource reservation and updated the information about the virtualised resource capacity according to the newly reserved resources. In addition, the VIM shall return to the NFVO information on the newly created reservation plus any additional information about the create reservation request operation. The VIM may also return intermediate status reports during the reservation process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030339]7.8.3.3	Query Storage Resource Reservation operation
[bookmark: _Toc125030340]7.8.3.3.1	Description
This operation allows querying information about reserved resources that the consumer has access to.
Table 7.8.3.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.3.3.1-1: Query Storage Resource Reservation operation
	Message
	Requirement
	Direction

	QueryStorageResourceReservationRequest
	Mandatory
	NFVO  VIM

	QueryStorageResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030341]7.8.3.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.3.3.2-1.
Table 7.8.3.3.2-1: Query Storage Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryReservationFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more reservations to be queried by providing their identifiers.



[bookmark: _Toc125030342]7.8.3.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.3.3.3-1.
Table 7.8.3.3.3-1: Query Storage Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	ReservedVirtualStorage
	Contains information about the reserved resource(s) matching the filter. The cardinality can be 0 if no matching reservation exist.
See clause 8.8.6.2.



[bookmark: _Toc125030343]7.8.3.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised storage resource reservations. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the storage resource reservations that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030344]7.8.3.4	Update Storage Resource Reservation operation
[bookmark: _Toc125030345]7.8.3.4.1	Description
This operation allows updating resource reservations (e.g. increase or decrease the amount of reserved resources).
Table 7.8.3.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.3.4.1-1: Update Storage Resource Reservation operation
	Message
	Requirement
	Direction

	UpdateStorageResourceReservationRequest
	Mandatory
	NFVO  VIM

	UpdateStorageResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030346]7.8.3.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.3.4.2-1.
Table 7.8.3.4.2-1: Update Storage Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the existing resource reservation to be updated.

	storagePoolReservation
	M
	0..1
	[bookmark: StoragePoolReservation]StoragePoolReservation
	New amount of storage resources to be reserved.
See clause 8.8.6.3.

	startTime
	M
	0..1
	DateTime
	Specifies when the consumption of the resource starts. If not present, the original setting will not be changed. If present and the value is 0, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies when the reservation ends (when the issuer of the request expects that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Specifies when the VIM can release the reservation in case no allocation request against this reservation was made.



[bookmark: _Toc125030347]7.8.3.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.3.4.3-1.
Table 7.8.3.4.3-1: Update Storage Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	[bookmark: ReservedVirtualStorage]ReservedVirtualStorage
	Contains information about the updated reserved resource.
See clause 8.8.6.2.



[bookmark: _Toc125030348]7.8.3.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised storage resource reservation and updated the information about the virtualised resource capacity according to the updated reserved capacity. In addition, the VIM shall return to the NFVO information on the updated reservation plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030349]7.8.3.5	Terminate Storage Resource Reservation operation
[bookmark: _Toc125030350]7.8.3.5.1	Description
This operation allows terminating one or more issued storage resource reservation(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.8.3.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.3.5.1-1: Terminate Storage Resource Reservation operation
	Message
	Requirement
	Direction

	TerminateStorageResourceReservationRequest
	Mandatory
	NFVO  VIM

	TerminateStorageResourceReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030351]7.8.3.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.3.5.2-1.
Table 7.8.3.5.2-1: Terminate Storage Resource Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple storage resource reservations in one request, or as a series of requests that terminates one storage resource reservation at a time.



[bookmark: _Toc125030352]7.8.3.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.3.5.3-1.
Table 7.8.3.5.3-1: Update Storage Resource Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the resource reservation(s) successfully terminated. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple storage resource reservations in one request, or as a series of requests that terminates one storage resource reservation at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030353]7.8.3.5.4	Operation results
After successful operation, the VIM has terminated the virtualised storage resource reservations and removed the internal management objects for those reservations and updated the information about the virtualised resource capacity according to the terminated reservations. In addition, the VIM shall return to the NFVO information whether the termination of the reservations was successful.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030354]7.8.4	Virtualised Resources Reservation Change Notification Interface
[bookmark: _Toc125030355]7.8.4.1	Introduction
This interface allows an authorized consumer functional block to request subscription to changes on reservation of virtualised resources, and to provide such notification to the subscribed consumer. As such, it provides the notification part of the Virtualised Resources Reservation Management interfaces.
[bookmark: _Toc125030356]7.8.4.2	Subscribe operation
[bookmark: _Toc125030357]7.8.4.2.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications related to reservation on virtualised resources sent by the VIM. Specification of filtering mechanism is part of the protocol design.
Table 7.8.4.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.4.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030358]7.8.4.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.8.4.2.2-1.
Table 7.8.4.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting the virtualised resource(s) and the related change notifications to subscribe to. This filter can contain information about specific attributes of the resource or of the reservation.



[bookmark: _Toc125030359]7.8.4.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.8.4.2.3-1.
Table 7.8.4.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030360]7.8.4.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to changes on reservation of virtualised storage resources sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030361]7.8.4.3	Notify operation
[bookmark: _Toc125030362]7.8.4.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.8.4.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.8.4.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification is sent by this operation:
VirtualisedResourceReservationChangeNotification. See clause 8.8.7.
[bookmark: _Toc125030363]7.9	Virtualised Resource Quota Interfaces
[bookmark: _Toc125030364]7.9.1	Virtualised Compute Resources Quota Management Interface
[bookmark: _Toc125030365]7.9.1.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised compute resources quotas available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating quotas on virtualised compute resources.
[bookmark: _Toc125030366]7.9.1.2	Create Compute Resource Quota operation
[bookmark: _Toc125030367]7.9.1.2.1	Description
This operation allows requesting the quota of virtualised compute resources as indicated by the consumer functional block.
Table 7.9.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.1.2.1-1: Create Compute Resource Quota operation
	Message
	Requirement
	Direction

	CreateComputeResourceQuotaRequest
	Mandatory
	NFVO  VIM

	CreateComputeResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030368]7.9.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.1.2.2-1.
Table 7.9.1.2.2-1: Create Compute Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualComputeQuota
	M
	1
	VirtualComputeQuotaData
	Amount of compute resources to be restricted by the quota, e.g. number of instances.
See clause 8.11.2.2.



[bookmark: _Toc125030369]7.9.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.1.2.3-1.
Table 7.9.1.2.3-1: Create Compute Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	1
	VirtualComputeQuota
	Contains information about the quota resource.
See clause 8.11.2.3.



[bookmark: _Toc125030370]7.9.1.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the compute resource quota. In addition, the VIM shall return to the NFVO information on the newly created quota plus any additional information about the create quota request operation. The VIM may also return intermediate status reports during the quota process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030371]7.9.1.3	Query Compute Resource Quota operation
[bookmark: _Toc125030372]7.9.1.3.1	Description
This operation allows querying quota information about compute resources that the consumer has access to.
Table 7.9.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.1.3.1-1: Create Compute Resource Quota operation
	Message
	Requirement
	Direction

	QueryComputeResourceQuotaRequest
	Mandatory
	NFVO  VIM

	QueryComputeResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030373]7.9.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.1.3.2-1.
Table 7.9.1.3.2-1: Query Compute Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryQuotaFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information expressing the type of information to be retrieved.
It can also be used to specify one or more quotas to be queried by providing their identifiers.



[bookmark: _Toc125030374]7.9.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.1.3.3-1.
Table 7.9.1.3.3-1: Query Compute Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualComputeQuota
	Contains information about the quota resource. The cardinality can be 0 if no matching quota exists.
See clause 8.11.2.3.



[bookmark: _Toc125030375]7.9.1.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised compute resource quotas. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the compute resource quotas that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030376]7.9.1.4	Update Compute Resource Quota operation
[bookmark: _Toc125030377]7.9.1.4.1	Description
This operation allows updating compute resource quotas (e.g. increase or decrease the amount of quota resources).
Table 7.9.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.1.4.1-1: Update Compute Resource Quota operation
	Message
	Requirement
	Direction

	UpdateComputeResourceQuotaRequest
	Mandatory
	NFVO  VIM

	UpdateComputeResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030378]7.9.1.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.1.4.2-1.
Table 7.9.1.4.2-1: Update Compute Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualComputeQuota
	M
	1
	[bookmark: VirtualComputeQuotaData]VirtualComputeQuotaData
	New amount of compute resources to be restricted by the quota.
See clause 8.11.2.2.



[bookmark: _Toc125030379]7.9.1.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.1.4.3-1.
Table 7.9.1.4.3-1: Update Compute Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	1
	[bookmark: VirtualComputeQuota]VirtualComputeQuota
	Contains information about the updated quota resource.
See clause 8.11.2.3.



[bookmark: _Toc125030380]7.9.1.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised compute resource quota. In addition, the VIM shall return to the NFVO information on the updated quota plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030381]7.9.1.5	Terminate Compute Resource Quota operation
[bookmark: _Toc125030382]7.9.1.5.1	Description
This operation allows terminating one or more issued compute resource quota(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.9.1.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.1.5.1-1: Terminate Compute Resource Quota operation
	Message
	Requirement
	Direction

	TerminateComputeResourceQuotaRequest
	Mandatory
	NFVO  VIM

	TerminateComputeResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030383]7.9.1.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.1.5.2-1.
Table 7.9.1.5.2-1: Terminate Compute Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute resource quotas in one request, or as a series of requests that terminates one compute resource quota at a time.



[bookmark: _Toc125030384]7.9.1.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.1.5.3-1.
Table 7.9.1.5.3-1: Update Compute Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute resource quotas in one request, or as a series of requests that terminates one compute resource quota at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030385]7.9.1.5.4	Operation results
After successful operation, the VIM has terminated the virtualised compute resource quotas and removed the internal management objects for those quotas In addition, the VIM shall return to the NFVO information whether the termination of the quotas was successful.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030386]7.9.2	Virtualised Network Resources Quota Management Interface
[bookmark: _Toc125030387]7.9.2.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised network resources quotas available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating quotas on virtualised network resources.
[bookmark: _Toc125030388]7.9.2.2	Create Network Resource Quota operation
[bookmark: _Toc125030389]7.9.2.2.1	Description
This operation allows requesting the quota of virtualised network resources as indicated by the consumer functional block.
Table 7.9.2.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.2.2.1-1: Create Network Resource Quota operation
	Message
	Requirement
	Direction

	CreateNetworkResourceQuotaRequest
	Mandatory
	NFVO  VIM

	CreateNetworkResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030390]7.9.2.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.2.2.2-1.
Table 7.9.2.2.2-1: Create Network Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualNetworkQuota
	M
	1
	VirtualNetworkQuotaData
	Type and configuration of virtualised network resources to be restricted by the quota, e.g. {"numPublicIps": 20}.
See clause 8.11.3.2.



[bookmark: _Toc125030391]7.9.2.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.2.2.3-1.
Table 7.9.2.2.3-1: Create Network Resource Quota operation output parameter
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	1
	VirtualNetworkQuota
	Contains information about the quota resource.
See clause 8.11.3.3.



[bookmark: _Toc125030392]7.9.2.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the network resource quota. In addition, the VIM shall return to the NFVO information on the newly created quota plus any additional information about the create quota request operation. The VIM may also return intermediate status reports during the quota process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030393]7.9.2.3	Query Network Resource Quota operation
[bookmark: _Toc125030394]7.9.2.3.1	Description
This operation allows querying information about quota network resources that the consumer has access to.
Table 7.9.2.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.2.3.1-1: Query Network Resource Quota operation
	Message
	Requirement
	Direction

	QueryNetworkResourceQuotaRequest
	Mandatory
	NFVO  VIM

	QueryNetworkResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030395]7.9.2.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.2.3.2-1.
Table 7.9.2.3.2-1: Query Network Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryQuotaFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more quotas to be queried by providing their identifiers.



[bookmark: _Toc125030396]7.9.2.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.2.3.3-1.
Table 7.9.2.3.3-1: Query Network Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualNetworkQuota
	Contains information about the quota resource(s) matching the filter. The cardinality can be 0 if no matching quota exists.
See clause 8.11.3.3.



[bookmark: _Toc125030397]7.9.2.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised network resource quotas. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the network resource quotas that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030398]7.9.2.4	Update Network Resource Quota operation
[bookmark: _Toc125030399]7.9.2.4.1	Description
This operation allows updating network resource quotas (e.g. increase or decrease the amount of quota resources).
Table 7.9.2.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.2.4.1-1: Update Network Resource Quota operation
	Message
	Requirement
	Direction

	UpdateNetworkResourceQuotaRequest
	Mandatory
	NFVO  VIM

	UpdateNetworkResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030400]7.9.2.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.2.4.2-1.
Table 7.9.2.4.2-1: Update Network Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualNetworkQuota
	M
	1
	[bookmark: VirtualNetworkQuotaData]VirtualNetworkQuotaData
	New amount of network resources to be restricted by the quota.
See clause 8.11.3.2.


[bookmark: _Toc125030401]7.9.2.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.2.4.3-1.
Table 7.9.2.4.3-1: Update Network Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	1
	[bookmark: VirtualNetworkQuota]VirtualNetworkQuota
	Contains information about the updated quota resource.
See clause 8.11.3.3.



[bookmark: _Toc125030402]7.9.2.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised network resource quota. In addition, the VIM shall return to the NFVO information on the updated quota plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030403]7.9.2.5	Terminate Network Resource Quota operation
[bookmark: _Toc125030404]7.9.2.5.1	Description
This operation allows terminating one or more issued network resource quota(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.9.2.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.2.5.1-1: Terminate Network Resource Quota operation
	Message
	Requirement
	Direction

	TerminateNetworkResourceQuotaRequest
	Mandatory
	NFVO  VIM

	TerminateNetworkResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030405]7.9.2.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.2.5.2-1.
Table 7.9.2.5.2-1: Terminate Network Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple network resource quotas in one request, or as a series of requests that terminates one network resource quota at a time.



[bookmark: _Toc125030406]7.9.2.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.2.5.3-1.
Table 7.9.2.5.3-1: Terminate Compute Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple network resource quotas in one request, or as a series of requests that terminates one network resource quota at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030407]7.9.2.5.4	Operation results
After successful operation, the VIM has terminated the virtualised network resource quotas and removed the internal management objects for those quotas. In addition, the VIM shall return to the NFVO information whether the termination of the quotas was successful.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030408]7.9.3	Virtualised Storage Resources Quota Management Interface
[bookmark: _Toc125030409]7.9.3.1	Description
This interface allows an authorized consumer functional block to perform operations on virtualised storage resources quotas available to the consumer functional block. The interface includes operations for creating, querying, updating and terminating quotas on virtualised storage resources.
[bookmark: _Toc125030410]7.9.3.2	Create Storage Resource Quota operation
[bookmark: _Toc125030411]7.9.3.2.1	Description
This operation allows requesting the quota of virtualised storage resources as indicated by the consumer functional block.
Table 7.9.3.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.3.2.1-1: Create Storage Resource Quota operation
	Message
	Requirement
	Direction

	CreateStorageResourceQuotaRequest
	Mandatory
	NFVO  VIM

	CreateStorageResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030412]7.9.3.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.3.2.2-1.
Table 7.9.3.2.2-1: Create Storage Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualStorageQuota
	M
	1
	VirtualStorageQuotaData
	Type and configuration of virtualised storage to be restricted by the quota. E.g. amount of storage resources that need to be restricted by the quota, e.g. {"storageSize": 1 000, "numSnapshots": 10, "numVolumes": 10}
See clause 8.11.4.2.


[bookmark: _Toc125030413]7.9.3.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.3.2.3-1.
Table 7.9.3.2.3-1: Create Storage Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	1
	VirtualStorageQuota
	Contains information about the quota resource.
See clause 8.11.4.3.



[bookmark: _Toc125030414]7.9.3.2.4	Operation results
After successful operation, the VIM has created the internal management objects for the storage resource quota. In addition, the VIM shall return to the NFVO information on the newly created quota plus any additional information about the create quota request operation. The VIM may also return intermediate status reports during the quota process.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030415]7.9.3.3	Query Storage Resource Quota operation
[bookmark: _Toc125030416]7.9.3.3.1	Description
This operation allows querying information about quota resources that the consumer has access to.
Table 7.9.3.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.3.3.1-1: Query Storage Resource Quota operation
	Message
	Requirement
	Direction

	QueryStorageResourceQuotaRequest
	Mandatory
	NFVO  VIM

	QueryStorageResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030417]7.9.3.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.3.3.2-1.
Table 7.9.3.3.2-1: Query Storage Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryQuotaFilter
	M
	1
	Filter
	Query filter based on e.g. name, identifier, meta-data information or status information, expressing the type of information to be retrieved.
It can also be used to specify one or more quotas to be queried by providing their identifiers.



[bookmark: _Toc125030418]7.9.3.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.3.3.3-1.
Table 7.9.3.3.3-1: Query Storage Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	VirtualStorageQuota
	Contains information about the quota resource(s) matching the filter. The cardinality can be 0 if no matching quota exists.
See clause 8.11.4.3.



[bookmark: _Toc125030419]7.9.3.3.4	Operation results
After successful operation, the VIM has queried the internal management objects for the virtualised storage resource quotas. The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the storage resource quotas that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030420]7.9.3.4	Update Storage Resource Quota operation
[bookmark: _Toc125030421]7.9.3.4.1	Description
This operation allows updating resource quotas (e.g. increase or decrease the amount of quota resources).
Table 7.9.3.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.3.4.1-1: Update Storage Resource Quota operation
	Message
	Requirement
	Direction

	UpdateStorageResourceQuotaRequest
	Mandatory
	NFVO  VIM

	UpdateStorageResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030422]7.9.3.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.3.4.2-1.
Table 7.9.3.4.2-1: Update Storage Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	virtualStorageQuota
	M
	1
	[bookmark: VirtualStorageQuotaData]VirtualStorageQuotaData
	New amount of storage resources to be restricted by the quota.
See clause 8.11.4.2.



[bookmark: _Toc125030423]7.9.3.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.3.4.3-1.
Table 7.9.3.4.3-1: Update Storage Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	quotaData
	M
	0..1
	[bookmark: VirtualStorageQuota]VirtualStorageQuota
	Contains information about the updated quota resource. See clause 8.11.4.3.



[bookmark: _Toc125030424]7.9.3.4.4	Operation results
After successful operation, the VIM has updated the internal management objects for the virtualised storage resource quota. In addition, the VIM shall return to the NFVO information on the updated quota plus any additional information about the update request operation.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030425]7.9.3.5	Terminate Storage Resource Quota operation
[bookmark: _Toc125030426]7.9.3.5.1	Description
This operation allows terminating one or more issued storage resource quota(s). When the operation is done on multiple ids, it is assumed to be best-effort, i.e. it can succeed for a subset of the ids, and fail for the remaining ones.
Table 7.9.3.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.3.5.1-1: Terminate Storage Resource Quota operation
	Message
	Requirement
	Direction

	TerminateStorageResourceQuotaRequest
	Mandatory
	NFVO  VIM

	TerminateStorageResourceQuotaResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030427]7.9.3.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.3.5.2-1.
Table 7.9.3.5.2-1: Terminate Storage Resource Quota operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple storage resource quotas in one request, or as a series of requests that terminates one storage resource quota at a time.



[bookmark: _Toc125030428]7.9.3.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.3.5.3-1.
Table 7.9.3.5.3-1: Terminate Storage Resource Quota operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1..N
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain. See note 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple storage resource quotas in one request, or as a series of requests that terminates one storage resource quota at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030429]7.9.3.5.4	Operation results
After successful operation, the VIM has terminated the virtualised storage resource quotas and removed the internal management objects for those quotas. In addition, the VIM shall return to the NFVO information whether the termination of the quotas was successful.
If the operation was not successful, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030430]7.9.4	Virtualised Resources Quota Change Notification Interface
[bookmark: _Toc125030431]7.9.4.1	Introduction
This interface allows an authorized consumer functional block to request subscription to changes on quota of virtualised resources, and to provide such notification to the subscribed consumer. As such, it provides the notification part of the Virtualised Resources Quota Management interfaces.
[bookmark: _Toc125030432]7.9.4.2	Subscribe operation
[bookmark: _Toc125030433]7.9.4.2.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications related to quota on virtualised resources sent by the VIM. Specification of filtering mechanism is part of the protocol design.
Table 7.9.4.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.4.2.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030434]7.9.4.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.9.4.2.2-1.
Table 7.9.4.2.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting the virtualised resource(s) and the related change notifications to subscribe to. This filter can contain information about specific attributes of the resource or of the quota.



[bookmark: _Toc125030435]7.9.4.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.9.4.2.3-1.
Table 7.9.4.2.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030436]7.9.4.2.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to changes on quota of virtualised storage resources sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030437]7.9.4.3	Notify operation
[bookmark: _Toc125030438]7.9.4.3.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.9.4.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.9.4.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notification is sent by this operation:
VirtualisedResourceQuotaChangeNotification. See clause 8.11.5.
[bookmark: _Toc125030439]7.10	Compute Host Reservation Management Interface
[bookmark: _Toc125030440]7.10.1	Description
This interface allows an authorized consumer functional block to perform operations on compute host reservations available to the consumer functional block.
The following operations are defined for this interface which will be consumed by the NFVO:
Create Compute Host Reservation operation
Query Compute Host Reservation operation
Update Compute Host Reservation operation
Terminate Compute Host Reservation operation
[bookmark: _Toc125030441]7.10.2	Create Compute Host Reservation operation
[bookmark: _Toc125030442]7.10.2.1	Description
This operation allows requesting the reservation of compute hosts as indicated by the consumer functional block.
Table 7.10.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.10.2.1-1: Create Compute Host Reservation operation
	Message
	Requirement
	Direction

	CreateComputeHostReservationRequest
	Mandatory
	NFVO  VIM

	CreateComputeHostReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030443]7.10.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.10.2.2-1.
Table 7.10.2.2-1: Create Compute Host Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	minAmount
	M
	1
	Integer
	Minimum amount of compute hosts to be reserved. See note.

	maxAmount
	M
	1
	Integer
	Maximum amount of compute hosts to be reserved. See note.

	startTime
	M
	0..1
	DateTime
	Specifies the start time for consumption of the reserved compute hosts by a given tenant. When omitted, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Specifies the end time for consumption of the reserved compute hosts by a given tenant. When omitted, a configurable default date-time is used.

	computeHostProperties
	M
	0..N
	Not specified
	Set of properties that specify the capabilities associated to the compute hosts (e.g. hypervisor capabilities) to be reserved.

	locationConstraints
	M
	0..1
	Not specified
	If present, it specifies location constraints for the resource(s) to be reserved, e.g. in what particular resource zone.

	NOTE:	The VIM tries to reserve maxAmount of compute hosts. If the amount of available compute hosts for the requested time window (i.e. between startTime and endTime) is between minAmount and maxAmount, the VIM reserves all of the available compute hosts. In case the VIM cannot reserve minAmount of compute hosts during the requested time window, the request cannot be fulfilled and the operation fails and appropriate error information is returned. 



[bookmark: _Toc125030444]7.10.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.10.2.3-1.
Table 7.10.2.3-1: Create Compute Host Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	ReservedComputeHosts
	Contains information about the reserved compute hosts.
See clause 8.13.2.



[bookmark: _Toc125030445]7.10.2.4	Operation results
In case of success, the VIM shall return to the NFVO information on the newly created reservation plus any additional information about the create compute host reservation request operation. 
In case of failure, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030446]7.10.3	Query Compute Host Reservation operation
[bookmark: _Toc125030447]7.10.3.1	Description
This operation allows querying information about reserved compute hosts.
Table 7.10.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.10.3.1-1: Query Compute Host Reservation operation
	Message
	Requirement
	Direction

	QueryComputeHostReservationRequest
	Mandatory
	NFVO  VIM

	QueryComputeHostReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030448]7.10.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.10.3.2-1.
Table 7.10.3.2-1: Query Compute Host Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryReservationFilter
	M
	1
	Filter
	Input filter that can be used e.g. to specify a reservation to be queried by providing its identifier.



[bookmark: _Toc125030449]7.10.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.10.3.3-1.
Table 7.10.3.3-1: Query Compute Host Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	ReservedComputeHosts
	Contains information about the reserved compute hosts. Cardinality is 0 if the query did not return any result. 
See clause 8.13.2.



[bookmark: _Toc125030450]7.10.3.4	Operation results
The result of the query shall indicate with a standard success/error result if the query has been processed correctly. For a particular query, information about the compute host reservations that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030451]7.10.4	Update Compute Host Reservation operation
[bookmark: _Toc125030452]7.10.4.1	Description
This operation allows updating compute host reservations (e.g. increase the minimum amount of reserved compute hosts).
Table 7.10.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.10.4.1-1: Update Compute Host Reservation operation
	Message
	Requirement
	Direction

	UpdateComputeHostReservationRequest
	Mandatory
	NFVO  VIM

	UpdateComputeHostReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030453]7.10.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.10.4.2-1.
Table 7.10.4.2-1: Update Compute Host Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the existing compute host reservation to be updated.

	minAmount
	M
	0..1
	Integer
	New minimum amount of compute hosts to be reserved. See note 1.

	maxAmount
	M
	0..1
	Integer
	New maximum amount of compute hosts to be reserved. See note 1.

	startTime
	M
	0..1
	DateTime
	New start time for consumption of the reserved compute hosts by a given tenant. See note 1.

	endTime
	M
	0..1
	DateTime
	New end time for consumption of the reserved compute hosts by a given tenant. See note 1.

	computeHostProperties
	M
	0..N
	Not specified
	Set of properties that define the capabilities associated to the compute hosts (e.g. hypervisor capabilities) to be updated. See notes 1 and 2.

	locationConstraints
	M
	0..1
	Not specified
	Location constraints for the resource(s) to be reserved, e.g. in what particular resource zone. 
See notes 1 and 2.

	NOTE 1:	When omitted, i.e. Cardinality = 0, the value is not updated.
NOTE 2:	It is not possible to update the computeHostProperties and locationConstraints after startTime.



[bookmark: _Toc125030454]7.10.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.10.4.3-1.
Table 7.10.4.3-1: Update Compute Host Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationData
	M
	1
	ReservedComputeHosts
	Contains information about the updated reserved compute hosts.
See clause 8.13.2.



[bookmark: _Toc125030455]7.10.4.4	Operation results
In case of success, the VIM shall return to the NFVO information on the updated reservation plus any additional information about the update compute host reservation request operation. 
In case of failure, e.g. the VIM cannot reserve at least minAmount of compute hosts during the requested time windows, the existing compute host reservation is not updated and the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030456]7.10.5	Terminate Compute Host Reservation operation
[bookmark: _Toc125030457]7.10.5.1	Description
This operation allows the termination of one or more compute host reservations. 
Table 7.10.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.10.5.1-1: Terminate Compute Host Reservation operation
	Message
	Requirement
	Direction

	TerminateComputeHostReservationRequest
	Mandatory
	NFVO  VIM

	TerminateComputeHostReservationResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030458]7.10.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.10.5.2-1.
Table 7.10.5.2-1: Terminate Compute Host Reservation operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1..N
	Identifier
	Identifier of the compute host reservation(s) to be terminated.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute host reservations in one request, or as a series of requests that terminates one compute host reservation at a time.



[bookmark: _Toc125030459]7.10.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.10.5.3-1.
Table 7.10.5.3-1: Terminate Compute Host Reservation operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	0..N
	Identifier
	Identifier of the compute host reservation(s) successfully terminated. 

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple compute host reservations in one request, or as a series of requests that terminates one compute host reservation at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030460]7.10.5.4	Operation results
In case of success, the VIM shall return to the NFVO information on the terminated reservation plus any additional information about the terminate compute host reservation request operation. 
In case of failure, the VIM shall return to the NFVO appropriate error information.
[bookmark: _Toc125030461]7.11	NFVI Capacity Management Interfaces
[bookmark: _Toc125030462]7.11.1	Compute Host Capacity Management Interface
[bookmark: _Toc125030463]7.11.1.1	Introduction
This interface allows an authorized consumer functional block to request operations related to capacity and usage reporting. The interface allows retrieval of information about:
The available, used, reserved and total capacity of the physical compute resources managed by a VIM instance, globally or per resource zone.
Utilization of the capacity, both on VIM global level but also per resource zone.
The interface enables the capture of information for resources usage and input to capacity planning, capacity changes, and consequently for Network Service planning, etc.
[bookmark: _Toc125030464]7.11.1.2	Query Compute Host Capacity operation
[bookmark: _Toc125030465]7.11.1.2.1	Description
This operation supports retrieval of compute host capacity information. Specification of filtering mechanism and the type of the output parameter is part of the protocol design.
Table 7.11.1.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.11.1.2.1-1: Query Compute Host Capacity operation
	Message
	Requirement
	Direction

	QueryComputeHostCapacityRequest
	Mandatory
	NFVO  VIM

	QueryComputeHostCapacityResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030466]7.11.1.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.11.1.2.2-1.
Table 7.11.1.2.2-1: Query Compute Host Capacity operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting information to query. For instance, based on the resource zone, the time interval for which capacity is queried, and which capacity information (i.e. available, total, reserved and/or used capacity) is queried.



[bookmark: _Toc125030467]7.11.1.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.11.1.2.3-1.
Table 7.11.1.2.3-1: Query Compute Capacity operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	capacityResponse
	M
	0..1
	Not specified
	The capacity matching the query. Cardinality is 0 if no data is matching the inputFilter.



[bookmark: _Toc125030468]7.11.1.2.4	Operation results
After successful operation, the VIM has queried the compute host capacity information. The result of the query shall indicate with a standard success/error result if the query has been processed correctly.
[bookmark: _Toc125030469]7.11.1.3	Subscribe operation
[bookmark: _Toc125030470]7.11.1.3.1	Description
This operation supports subscribing to compute host capacity change notifications.
Table 7.11.1.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.11.1.3.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030471]7.11.1.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.11.1.3.2-1.
Table 7.11.1.3.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	inputFilter
	M
	1
	Filter
	Input filter for selecting notifications. The filter shall support:
Resource zone for which the capacity change notifications are requested. When not specified the total capacity managed by the VIM instance will be notified.
Threshold: When specified this parameter indicates a capacity value which, once crossed, will trigger a notification. When not specified, notifications are issued at every change (see note).
Input parameter for selecting which capacity information (i.e. available, total, reserved and/or used capacity) the subscription refers to. When not present, all four values are requested.

	NOTE:	The VIM may still implement a minimum-delta threshold in order to avoid an excessive notification flow.



[bookmark: _Toc125030472]7.11.1.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.11.1.3.3-1.
Table 7.11.1.3.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030473]7.11.1.3.4	Operation results
After successful subscription, the NFVO is registered to receive notifications related to compute host capacity changes sent by the VIM. The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the NFVO.
[bookmark: _Toc125030474]7.11.1.4	Notify operation
[bookmark: _Toc125030475]7.11.1.4.1	Description
This operation distributes notifications to subscribers. It is a one-way operation issued by the VIM that cannot be invoked as an operation by the consumer (NFVO).
In order to receive notifications, the NFVO shall have a subscription.
Table 7.11.1.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.11.1.4.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation:
CapacityChangeNotification. See clause 8.7.4.
[bookmark: _Toc125030476]7.12	Policy Management interface
[bookmark: _Toc125030477]7.12.1	Description
This interface allows the NFVO to invoke policy management operations towards the VIM.
The following policy management operations are defined for this interface:
Transfer Policy
Delete Policy
Query Policy
Activate Policy
Deactivate Policy
This interface allows the NFVO to manage subscriptions to notifications sent by the VIM which inform about changes of a policy and about any detected policy conflicts. It allows the VIM to provide such notifications to the subscriber (e.g. NFVO).
[bookmark: _Toc125030478]7.12.2	Transfer Policy operation
[bookmark: _Toc125030479]7.12.2.1	Description
This operation enables the NFVO to transfer an NFV-MANO policy to the VIM. Table 7.12.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.2.1-1: Transfer Policy operation
	Message
	Requirement
	Direction

	TransferPolicyRequest
	Mandatory
	NFVO  VIM

	TransferPolicyResponse
	Mandatory
	VIM  NFVO


[bookmark: _Toc125030480]7.12.2.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.2.2-1.
Table 7.12.2.2-1: Transfer Policy operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	designer
	M
	1
	String
	Human readable name of designer of the policy.

	name
	M
	1
	String
	Human readable name of the policy.

	version
	M
	1
	Version
	Version of the policy. Its value shall be the same as the one within the policy being transferred, i.e., the "policyVersion" attribute in the "Policy" information element specified in ETSI GS NFV-IFA 048 [8].

	policy
	M
	1
	Not specified
	Specifies the policy. See notes 1 and 2.

	NOTE 1:	An identifier for uniquely identifying the policy shall be included in the policy.
NOTE 2:	The NFVO may use this operation to update an existing policy with a new version. Different policy versions share the same internal identifier of the policy but having different PolicyInfo instances. The design of different policy versions and their business logic is out of the scope of the present document.



[bookmark: _Toc125030481]7.12.2.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.2.3-1.
Table 7.12.2.3-1: Transfer Policy operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	policyInfoId
	M
	1
	Identifier
	Identifier of the policy information created by the VIM.



[bookmark: _Toc125030482]7.12.2.4	Operation results
In case of success, the NFV-MANO policy is transferred to the VIM and corresponding policy information is created by the VIM. In case of failure, appropriate error information is returned.
[bookmark: _Toc125030483]7.12.3	Delete Policy operation
[bookmark: _Toc125030484]7.12.3.1	Description
This operation enables the NFVO to delete one or multiple NFV-MANO policy(ies) from the VIM. Table 7.12.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.3.1-1: Delete Policy operation
	Message
	Requirement
	Direction

	DeletePolicyRequest
	Mandatory
	NFVO  VIM

	DeletePolicyResponse
	Mandatory
	VIM NFVO



[bookmark: _Toc125030485]7.12.3.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.3.2-1.
Table 7.12.3.2-1: Delete Policy operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	policyInfoId
	M
	1..N
	Identifier (Reference to PolicyInfo)
	References the policy information to be deleted.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to delete multiple policies in one request, or as a series of requests that delete one policy at a time.



[bookmark: _Toc125030486]7.12.3.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.3.3-1.
Table 7.12.3.3-1: Delete Policy operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedPolicyInfoId
	M
	0..N
	Identifier (Reference to PolicyInfo)
	References the deleted NFV-MANO policy information.



[bookmark: _Toc125030487]7.12.3.4	Operation results
In case of success, the NFV-MANO policy(ies) are deleted from the VIM, and a success indicator is returned to the NFVO. In case of failure, appropriate error information is returned.
[bookmark: _Toc125030488]7.12.4	Query Policy operation
[bookmark: _Toc125030489]7.12.4.1	Description
This operation enables the NFVO to query the information from the VIM on one or multiple NFV-MANO policy(ies). Table 7.12.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.4.1-1: Query Policy operation
	Message
	Requirement
	Direction

	QueryPolicyRequest
	Mandatory
	NFVO  VIM

	QueryPolicyResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030490]7.12.4.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.4.2-1.
Table 7.12.4.2-1: Query Policy operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Filter defining the NFV-MANO policy information on which the query applies, based on attributes of NFV-MANO policy information.
It can also be used to specify one or more NFV-MANO policy(ies) information to be queried by providing their identifiers.

	attributeSelector
	M
	0..N
	String
	Provides a list of attribute names of NFV-MANO policy information. If present, only these attributes are returned for the policy information matching the filter. 
If absent, the complete policy information is returned.



[bookmark: _Toc125030491]7.12.4.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.4.3-1.
Table 7.12.4.3-1: Query Policy operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryNsPolicyInfoResult
	M
	0..N
	PolicyInfo
	NFV-MANO policy information matching the input filter.
If attributeSelector is present, only the attributes listed in attributeSelector are returned for the selected policy information. See note.

	NOTE:	The lower cardinality is 0 since there may be no matches to the provided filter.



[bookmark: _Toc125030492]7.12.4.4	Operation results
After success operation, the VIM has queried the internal NFV-MANO policy information. The result of the operation indicates whether it has been successful or not with a standard success/error result. For a particular query, policy information that is matching the filter shall be returned.
[bookmark: _Toc125030493]7.12.5	Activate Policy operation
[bookmark: _Toc125030494]7.12.5.1	Description
This operation enables the NFVO to activate one or multiple NFV-MANO policy(ies) in the VIM. Table 7.12.5.1-1 lists the information flow exchanged between the NFVO and the VIM. 
Table 7.12.5.1-1: Activate Policy operation
	Message
	Requirement
	Direction

	ActivatePolicyRequest
	Mandatory
	NFVO  VIM

	ActivatePolicyResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030495]7.12.5.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.5.2-1.
Table 7.12.5.2-1: Activate Policy operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	policyInfoId
	M
	1..N
	Identifier (Reference to PolicyInfo)
	References the policy information to be activated. See note.

	NOTE: 	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to activate multiple policies in one request, or as a series of requests that activate one policy at a time.



[bookmark: _Toc125030496]7.12.5.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.5.3-1.
Table 7.12.5.3-1: Activate Policy operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	activatedPolicyInfoId
	M
	0..N
	Identifier (Reference to PolicyInfo)
	References the activated NFV-MANO policy(ies).



[bookmark: _Toc125030497]7.12.5.4	Operation results
In case of success, the NFV-MANO policy(ies) are activated in the VIM, and a success indicator is returned to the NFVO. In case of failure, appropriate error information is returned.
[bookmark: _Toc125030498]7.12.6	Deactivate Policy operation
[bookmark: _Toc125030499]7.12.6.1	Description
This operation enables the NFVO to deactivate one or multiple NFV-MANO policy(ies) in the VIM. Table 7.12.6.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.6.1-1: Deactivate Policy operation
	Message
	Requirement
	Direction

	DeactivatePolicyRequest
	Mandatory
	NFVO  VIM

	DeactivatePolicyResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030500]7.12.6.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.6.2-1.
Table 7.12.6.2-1: Deactivate Policy operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	policyInfoId
	M
	1..N
	Identifier (Reference to PolicyInfo)
	References the policy information to be deactivated. See note.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to deactivate multiple policies in one request, or as a series of requests that deactivate one policy at a time.



[bookmark: _Toc125030501]7.12.6.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.6.3-1.
Table 7.12.6.3-1: Deactivate Policy operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deactivatedPolicyInfoId
	M
	0..N
	Identifier (Reference to PolicyInfo)
	References the deactivated NFV-MANO policy(ies).



[bookmark: _Toc125030502]7.12.6.4	Operation results
In case of success, the NFV-MANO policy(ies) are deactivated in the VIM, and a success indicator is returned to the NFVO. In case of failure, appropriate error information is returned.
[bookmark: _Toc125030503]7.12.7	Subscribe operation
[bookmark: _Toc125030504]7.12.7.1	Description
This operation enables the NFVO to subscribe with a filter for the notifications sent by the VIM which are related to changes of a policy and any detected policy conflicts. Changes of a policy are related to operations of transferring policy, deleting policy, activating policy and deactivating policy.
Table 7.12.7.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.7.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	NFVO  VIM

	SubscribeResponse
	Mandatory
	VIM  NFVO 



[bookmark: _Toc125030505]7.12.7.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.7.2-1.
Table 7.12.7.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting the notifications.
This filter can contain information about specific types of notifications to subscribe to, or attributes of the PolicyInfo. Details are part of the protocol design.



[bookmark: _Toc125030506]7.12.7.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.7.3-1.
Table 7.12.7.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc125030507]7.12.7.4	Operation results
After successful subscription, the consumer (NFVO) is registered to receive notifications about events related to changes of a policy and any detected policy conflicts.
The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the consumer.
[bookmark: _Toc125030508]7.12.8	Notify operation
[bookmark: _Toc125030509]7.12.8.1	Description
This operation notifies a subscriber about events related to notifications about changes of a policy and any detected policy conflicts.
This operation distributes notifications to subscribers. It is a one-way operation issued by the producer (VIM) that cannot be invoked as an operation by the consumer (NFVO). In order to receive notifications, the consumer (NFVO) has to perform an explicit Subscribe operation beforehand.
Table 7.12.8.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.8.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	VIM  NFVO



The following notifications can be notified/sent by this operation: 
PolicyChangeNotification. See clause 8.14.3.
PolicyConflictNotification. See clause 8.14.4.
[bookmark: _Toc125030510]7.12.9	Terminate Subscription operation
[bookmark: _Toc125030511]7.12.9.1	Description
This operation enables the NFVO to terminate a particular subscription.
Table 7.12.9.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.9.1-1: Terminate Subscription operation
	Message
	Requirement
	Direction

	TerminateSubscriptionRequest
	Mandatory
	NFVO  VIM

	TerminateSubscriptionResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030512]7.12.9.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.9.2-1.
Table 7.12.9.2-1: Terminate Subscription operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription to be terminated.



[bookmark: _Toc125030513]7.12.9.3	Output parameters
None.
[bookmark: _Toc125030514]7.12.9.4	Operation results
After successful termination of a subscription, the identified subscription does not exist anymore, and the NFVO will not receive notifications related that subscription any longer. The result of the operation shall indicate if the subscription termination has been successful or not with a standard success/error result.
[bookmark: _Toc125030515]7.12.10	Query Subscription Info operation
[bookmark: _Toc125030516]7.12.10.1	Description
This operation enables the NFVO to query information about subscriptions.
Table 7.12.10.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.12.10.1-1: Query Subscription Info operation
	Message
	Requirement
	Direction

	QuerySubscriptionInfoRequest
	Mandatory
	NFVO  VIM

	QuerySubscriptionInfoResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030517]7.12.10.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.12.10.2-1.
Table 7.12.10.2-1: Query Subscription Info operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Filtering criteria to select one or a set of subscriptions. Details are part of the protocol design.



[bookmark: _Toc125030518]7.12.10.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.12.10.3-1.
Table 7.12.10.3-1: Query Subscription Info operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	Not specified
	Information about the subscription(s) matching the query. Details are part of the protocol design.



[bookmark: _Toc125030519]7.12.10.4	Operation results
After successful operation, the VIM has queried the internal subscription objects. The result of the operation indicates if it has been successful or not with a standard success/error result. For a particular query, information about the subscriptions to notifications related to changes of a policy and any detected policy conflicts that the NFVO has access to and that are matching the filter shall be returned.
[bookmark: _Toc125030520]7.13	Data Flow Mirroring Management Interface
[bookmark: _Toc125030521]7.13.1	Introduction
This interface allows an authorized consumer to request operations related to management of data flow mirroring. The Data Flow Mirroring Management interface supports the following operations:
Create Data Flow Mirroring Job
Delete Data Flow Mirroring Job
Query Data Flow Mirroring Job
Update Data Flow Mirroring Job
The Data Flow Mirroring Job is described by defining the destination where the mirrored flow is to be delivered and by identifying the traffic, that is requested to be mirrored.
[bookmark: _Toc125030522]7.13.2	Create Data Flow Mirroring Job operation
[bookmark: _Toc125030523]7.13.2.1	Description
This operation supports creating a Data Flow Mirroring Job.
Table 7.13.2.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.13.2.1-1: Create Data Flow Mirroring Job operation
	Message
	Requirement
	Direction

	CreateDataFlowMirroringJobRequest
	Mandatory
	NFVO  VIM

	CreateDataFlowMirroringJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030524]7.13.2.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.13.2.2-1.
Table 7.13.2.2-1: Create Data Flow Mirroring Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	mirroringJobName
	M
	1
	String
	Name of Data Flow Mirroring Job.

	description
	M
	1
	String
	Information description of Data Flow Mirroring Job. 

	collectorDetails
	M
	1
	Not specified
	Information about where the mirrored flow is to be delivered. See note 1.

	dataFlowDetails
	M
	1..N
	Not specified
	Information about the data flows that need to be mirrored. See note 2.

	NOTE 1:	Information could include ports where to mirror the data flow.
NOTE 2:	Information could include characteristics of the data flows such as VLANs, or IP addresses, direction of the data flow, etc.



[bookmark: _Toc125030525]7.13.2.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.13.2.3-1.
Table 7.13.2.3-1: Create Data Flow Mirroring Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	mirroringJob
	M
	1
	MirroringJob
	Information about the Data Flow Mirroring Job that has been created.



[bookmark: _Toc125030526]7.13.2.4	Operation results
After successful operation, the VIM has created the Data Flow Mirroring Job. The result of the creation shall indicate with a standard success/error result if the creation request has been processed correctly.
[bookmark: _Toc125030527]7.13.3	Delete Data Flow Mirroring Job operation
[bookmark: _Toc125030528]7.13.3.1	Description
This operation supports deletion of Data Flow Mirroring Job.
Table 7.13.3.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table7.13.3.1-1: Delete Data Flow Mirroring Job operation
	Message
	Requirement
	Direction

	DeleteDataFlowMirroringJobRequest
	Mandatory
	NFVO  VIM

	DeleteDataFlowMirroringJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030529]7.13.3.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.13.3.2-1.
Table 7.13.3.2-1: Delete Data Flow Mirroring Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	mirroringJobId
	M
	1..N
	Identifier (Reference to MirroringJob)
	Identifier of the data flow mirroring job(s) to be deleted. See note.

	NOTE:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple data flow mirroring jobs in one request, or as a series of requests that terminates one data flow mirroring job at a time.



[bookmark: _Toc125030530]7.13.3.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.13.3.3-1.
Table 7.13.3-1: Delete Data Flow Mirroring Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	deletedMirroringJobId
	M
	1..N
	Identifier (Reference to MirroringJob)
	Identifier of the data flow mirroring job(s) successfully deleted. See note 1 and 2.

	NOTE 1:	It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to terminate multiple data flow mirroring jobs in one request, or as a series of requests that terminates one data flow mirroring job at a time.
NOTE 2:	If the operation is performed on a single entity, this output parameter need not be returned.



[bookmark: _Toc125030531]7.13.3.4	Operation results
After successful operation, the VIM has deleted Data Flow Mirroring Job. The result of the deletion shall indicate with a standard success/error result if the deletion request has been processed correctly.
[bookmark: _Toc125030532]7.13.4	Query Data Flow Mirroring Job operation
[bookmark: _Toc125030533]7.13.4.1	Description
This operation supports querying information about Data Flow Mirroring Job.
Table 7.13.4.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.13.4.1-1: Query Data Flow Mirroring Job operation
	Message
	Requirement
	Direction

	QueryDataFlowMirroringJobRequest
	Mandatory
	NFVO  VIM

	QueryDataFlowMirroringJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030534]7.13.4.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.13.4.2-1.
Table 7.13.4.2-1: Query Data Flow Mirroring Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryFilter
	M
	1
	Filter
	Filter defining the Data Flow Mirroring Jobs on which the query applies.
It can also be used to specify one or more Data Flow Mirroring Jobs to be queried, by providing their identifiers. See note.

	attributeSelector
	M
	0..N
	String
	Provides a list of attribute names of MirroringJob. If present, only these attributes are returned for the data flow mirroring jobs matching the filter. If absent, the complete data flow mirroring job information is returned.

	NOTE:	If data flow mirroring job identifier is specified, the related information of specific data flow mirroring job will be queried. If not, the information of all data flow mirroring jobs will be queried.



[bookmark: _Toc125030535]7.13.4.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.13.4.3-1.
Table 7.13.4.3-1: Query Data Flow Mirroring Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	MirroringJob
	Information details of data flow mirroring jobs matching the input filter. If attributeSelector is present, only the attributes listed in attributeSelector are returned for the selected data flow mirroring job information.
The cardinality can be 0 if no matching Data Flow Mirroring Jobs exist.



[bookmark: _Toc125030536]7.13.4.4	Operation results
After successful operation, the VIM has queried Data Flow Mirroring Job. The result of the query shall indicate with a standard success/error result if the query request has been processed correctly.
[bookmark: _Toc125030537]7.13.5	Update Data Flow Mirroring Job operation
[bookmark: _Toc125030538]7.13.5.1	Description
This operation supports updating Data Flow Mirroring Job.
Table 7.13.5.1-1 lists the information flow exchanged between the NFVO and the VIM.
Table 7.13.5.1-1: Update Data Flow Mirroring Job operation
	Message
	Requirement
	Direction

	UpdateDataFlowMirroringJobRequest
	Mandatory
	NFVO  VIM

	UpdateDataFlowMirroringJobResponse
	Mandatory
	VIM  NFVO



[bookmark: _Toc125030539]7.13.5.2	Input parameters
The parameters sent when invoking the operation shall follow the indications provided in Table 7.13.5.2-1.
Table 7.13.5.2-1: Update Data Flow Mirroring Job operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	mirroringJobId
	M
	1
	Identifier(Reference to MirroringJob)
	Identifier of the Data Flow Mirroring Job to update.

	mirroringJobName
	M
	0..1
	String
	Name of Data Flow Mirroring Job. See note.

	description
	M
	0..1
	String
	Information description of Data Flow Mirroring Job. See note.

	collectorDetails
	M
	0..1
	Not specified
	New information about the destination where the mirrored flow is to be delivered. See note.

	NOTE:	Updating Data Flow Mirroring Job can involve one or more following cases:
	1)	updating the name of data flow mirroring job, related to "mirroringJobName";
	2)	updating information description of data flow mirroring job, related to "description";
	3)	updating the definition about where the mirrored data flow needs to be delivered, related to 	"collectorDetails".



[bookmark: _Toc125030540]7.13.5.3	Output parameters
The parameters returned by the operation shall follow the indications provided in Table 7.13.5.3-1.
Table 7.13.5.3-1: Update Data Flow Mirroring Job operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	mirroringJob
	M
	1
	MirroringJob
	Information about the Data Flow Mirroring Job 



[bookmark: _Toc125030541]7.13.5.4	Operation results
After successful operation, the VIM has updated Data Flow Mirroring Job. The result of the query shall indicate with a standard success/error result if the query request has been processed correctly.
[bookmark: _Toc125030542]8	Information elements exchanged
[bookmark: _Toc125030543]8.1	Introduction
This clause defines, or references, definitions of information elements used in the interfaces defined in the present document.
[bookmark: _Toc125030544]8.2	Information elements related to software images
[bookmark: _Toc125030545]8.2.1	Introduction
This clause specifies information elements related to software images.
[bookmark: _Toc125030546]8.2.2	SoftwareImageInformation information element
[bookmark: _Toc125030547]8.2.2.1	Description
This information element represents Software Image Information.
[bookmark: _Toc125030548]8.2.2.2	Attributes
The SoftwareImageInformation information element shall follow the indications provided in Table 8.2.2.2-1.
Table 8.2.2.2-1: Attributes of the SoftwareImageInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	softwareImageId
	M
	1
	Identifier
	Identifier of this software image.

	name
	M
	1
	Not specified
	Name of this software image.

	provider
	M
	1
	Not specified
	Provider of this software image.

	version
	M
	1
	Not specified
	Version of this software image.

	checksum
	M
	1
	Not specified
	Checksum of the software image file.

	containerFormat
	M
	1
	Not specified
	Container format indicates whether the software image is in a file format that also contains metadata about the actual software.

	diskFormat
	M
	1
	Not specified
	Disk format of a software image is the format of the underlying disk image.

	createdAt
	M
	1
	Not specified
	Time this software image was created.

	updatedAt
	M
	1
	Not specified
	Time this software image was last updated.

	minDisk
	M
	1
	Not specified
	Minimal disk size for this software image.

	minRam
	M
	1
	Not specified
	Minimal RAM size for this software image.

	size
	M
	1
	Not specified
	Size of this software image.

	status
	M
	1
	Not specified
	Status of this software image.

	userMetadata
	O
	0..N
	KeyValuePair
	User-defined metadata.



[bookmark: _Toc125030549]8.3	Information elements and notifications related to Consumable Virtualised Resources Information
[bookmark: _Toc125030550]8.3.1	Introduction
The clauses below define information elements and notifications related to Consumable Virtualised Resources Information.
[bookmark: _Toc125030551]8.3.2	InformationChangeNotification
[bookmark: _Toc125030552]8.3.2.1	Description
This notification informs the receiver that information related to consumable virtualised resources has changed.
[bookmark: _Toc125030553]8.3.2.2	Trigger conditions
Addition of consumable virtualised resources.
Removal of consumable virtualised resources.
Update of consumable virtualised resources.
[bookmark: _Toc125030554]8.3.2.3	Attributes
The InformationChangeNotification notification shall follow the indications provided in Table 8.3.2.3-1.
Table 8.3.2.3-1: Attributes of the InformationChangeNotification notification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	changeId
	M
	1
	Identifier
	Unique identifier of the change on the consumable virtualised resource type.

	resourceTypeId
	M
	1
	Identifier (Reference to VirtualComputeResourceInformation, VirtualStorageResourceInformation, or VirtualNetworkResourceInformation)
	References the consumable virtualised resource type.

	vimId
	M
	1
	Identifier
	Identifier of the VIM reporting the change.

	changeType
	M
	1
	Enum
	Categorizes the type of change.
VALUES:
ADDITION
REMOVAL
UPDATE

	changedResourceData
	M
	0..1
	Not specified
	Details of the changes of consumable virtualised resource information. Its content can differ based on the values of the resourceTypeId and changeType.



[bookmark: _Toc125030555]8.3.3	Information elements related to Virtual Compute Resource Information
[bookmark: _Toc125030556]8.3.3.1	Introduction
The information elements below define the characteristics of consumable virtualised compute resources.
[bookmark: _Toc125030557]8.3.3.2	VirtualComputeResourceInformation information element
[bookmark: _Toc125030558]8.3.3.2.1	Description
This clause describes the attributes for the VirtualComputeResourceInformation information element.
[bookmark: _Toc125030559]8.3.3.2.2	Attributes
The VirtualComputeResourceInformation information element shall follow the indications provided in Table 8.3.3.2.2‑1.
Table 8.3.3.2.2-1: Attributes of the VirtualComputeResourceInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	computeResourceTypeId
	M
	1
	Identifier
	Identifier of the consumable virtualised compute resource type.

	virtualMemory
	M
	0..1
	VirtualMemoryResourceInformation
	Defines the virtual memory characteristics of the consumable virtualised compute resource. See note.

	virtualCpu
	M
	0..1
	VirtualCpuResourceInformation
	Defines the virtual CPU(s) characteristics of the consumable virtualised compute resource. See note.

	accelerationCapability
	M
	0..N
	Not specified
	Acceleration capabilities (e.g. crypto, GPU) for the consumable virtualised compute resources from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is provided (see also note).

	NOTE:	Cardinality can be "0" if the attribute refers to a characteristic that is not being reported on a specific query or notification, e.g. through an InformationChangeNotification.



[bookmark: _Toc125030560]8.3.3.3	VirtualCpuResourceInformation information element
[bookmark: _Toc125030561]8.3.3.3.1	Description
The VirtualCpuResourceInformation defines the virtual CPU(s) characteristics of consumable virtualised compute resource.
[bookmark: _Toc125030562]8.3.3.3.2	Attributes
The VirtualCpuResourceInformation information element shall follow the indications provided in Table 8.3.3.3.2-1.
Table 8.3.3.3.2-1: Attributes of the VirtualCpuResourceInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpuArchitecture
	M
	1
	String
	CPU architecture type. Examples are x86, ARM.

	numVirtualCpu
	M
	0..1
	Number
	Number of virtual CPUs. Cardinality "1" covers the case where a specific configuration for the consumable resource is advertised.

	cpuClock
	M
	1
	Number
	Minimum CPU clock rate (e.g. in MHz) available for the virtualised CPU resources.

	virtualCpuOversubscriptionPolicy
	M
	0..1
	Not specified
	CPU core oversubscription policy, e.g. the relation of virtual CPU cores to physical CPU cores/threads. The cardinality can be 0 if no concrete policy is defined.

	virtualCpuPinningSupported
	M
	1
	Boolean
	Defines whether CPU pinning capability is available on the consumable virtualised compute resource.



[bookmark: _Toc125030563]8.3.3.4	VirtualMemoryResourceInformation information element
[bookmark: _Toc125030564]8.3.3.4.1	Description
The VirtualMemoryResourceInformation defines the virtual memory characteristics of consumable virtualised compute resource.
[bookmark: _Toc125030565]8.3.3.4.2	Attributes
The VirtualMemoryResourceInformation information element shall follow the indications provided in Table 8.3.3.4.2‑1.
Table 8.3.3.4.2-1: Attributes of the VirtualMemoryResourceInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	virtualMemSize
	M
	0..1
	Number
	Amount of virtual memory (e.g. in MB). Cardinality "1" covers the case where a specific configuration for the consumable resource is advertised.

	virtualMemOversubscriptionPolicy
	M
	0..1
	Not specified
	Memory core oversubscription policy in terms of virtual memory to physical memory on the platform. The cardinality can be 0 if no concrete policy is defined.

	numaSupported
	M
	1
	Boolean
	Specifies if the memory allocation can be cognisant of the relevant process/core allocation.



[bookmark: _Toc125030566]8.3.4	VirtualStorageResourceInformation information element
[bookmark: _Toc125030567]8.3.4.1	Description
This information element defines the characteristics of consumable virtual storage resources.
[bookmark: _Toc125030568]8.3.4.2	Attributes
The VirtualStorageResourceInformation information element shall follow the indications provided in Table 8.3.4.2-1.
Table 8.3.4.2-1: Attributes of the VirtualStorageResourceInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	storageResourceTypeId
	M
	1
	Identifier
	Identifier of the consumable virtualised storage resource type.

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

	sizeOfStorage
	M
	0..1
	Number
	Size of virtualised storage resource (e.g. size of volume, in GB). Cardinality "1" covers the case where a specific configuration for the consumable resource is advertised.

	rdmaSupported
	O
	0..1
	Boolean
	Indicates if the storage supports RDMA.



[bookmark: _Toc125030569]8.3.5	VirtualNetworkResourceInformation information element
[bookmark: _Toc125030570]8.3.5.1	Description
This information element defines the characteristics of consumable virtual network resources.
[bookmark: _Toc125030571]8.3.5.2	Attributes
The VirtualNetworkResourceInformation information element shall follow the indications provided in Table 8.3.5.2-1.
Table 8.3.5.2-1: Attributes of the VirtualNetworkResourceInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkResourceTypeId
	M
	1
	Identifier
	Identifier of the network resource type.

	bandwidth
	M
	1
	Number
	Minimum network bandwidth (in Mbps).

	networkType
	M
	0..1
	String
	The type of network that maps to the virtualised network. Examples are: "local", "vlan", "vxlan", "gre", etc.

	networkQoS
	M
	0..N
	NetworkQoS
	Provides information about Quality of Service attributes that the network shall support.
See clause 8.4.4.3.



[bookmark: _Toc125030572]8.4	Information elements and notifications related to Virtualised Resources
[bookmark: _Toc125030573]8.4.1	Introduction
The Virtualised Resources information elements contain the details of the content carried by the various input and output information elements that are exchanged between the VIM and NFVO as part of the relevant interfaces defined for the virtualised compute, network and storage resources.
The clauses below define information elements and notifications related to Virtualised Resources.
[bookmark: _Toc125030574]8.4.2	Information elements related to Virtual Compute Flavour
[bookmark: _Toc125030575]8.4.2.1	Introduction
The clauses below define information elements related to Virtual Compute Flavour.
[bookmark: _Toc125030576]8.4.2.2	VirtualComputeFlavour information element
[bookmark: _Toc125030577]8.4.2.2.1	Description
The VirtualComputeFlavour information element encapsulates information for compute flavours. A compute flavour includes information about number of virtual CPUs, size of virtual memory, size of virtual storage, and virtual network interfaces. The NetworkInterfaceType information element encapsulates information of a virtual network interface for a compute resource.
[bookmark: _Toc125030578]8.4.2.2.2	Attributes
The VirtualComputeFlavour information element encapsulates information for compute flavours. A compute flavour includes information about number of virtual CPUs, size of virtual memory, size of virtual storage, and virtual network interfaces. 
The VirtualComputeFlavour information element shall follow the indications provided in Table 8.4.2.2.2-1.
Table 8.4.2.2.2-1: Attributes of the VirtualComputeFlavour information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	flavourId
	M
	1
	Identifier
	Identifier given to the compute flavour.

	accelerationCapability
	M
	0..N
	Not specified
	Selected acceleration capabilities (e.g. crypto, GPU) from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is requested.

	virtualMemory
	M
	1
	VirtualMemoryData
	Virtual memory of the virtualised compute.
See clause 8.4.2.5.

	virtualCpu
	M
	1
	VirtualCpuData
	Virtual CPU(s) of the virtualised compute. See clause 8.4.2.3.

	storageAttributes
	M
	0..N
	VirtualStorageData
	Contains information about the size of virtualised storage resources (e.g. size of volume, in GB), the type of storage (e.g. volume, object) and support for RDMA. See clause 8.4.6.3.

	virtualNetworkInterface
	M
	0..N
	VirtualNetworkInterfaceData
	Virtual network interfaces of the virtualised compute.
See clause 8.4.2.6.



[bookmark: _Toc125030579]8.4.2.3	VirtualCpuData information element
[bookmark: _Toc125030580]8.4.2.3.1	Description
Information describing a virtual CPU.
[bookmark: _Toc125030581]8.4.2.3.2	Attributes
The VirtualCpuData information element shall follow the indications provided in Table 8.4.2.3.2-1.
Table 8.4.2.3.2-1: Attributes of the VirtualCpuData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

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

	numVirtualCpu
	M
	1
	Integer
	Number of virtual CPUs.

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

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

	virtualCpuPinning
	M
	0..1
	VirtualCpuPinningData
	Virtual CPU pinning configuration for the virtualised compute resource.
See clause 8.4.3.4.



[bookmark: _Toc125030582]8.4.2.4	VirtualCpuPinningData information element
[bookmark: _Toc125030583]8.4.2.4.1	Description
Information describing CPU pinning policy and rules for virtual CPU to physical CPU mapping of the virtualised compute resource.
[bookmark: _Toc125030584]8.4.2.4.2	Attributes
The VirtualCpuPinningData information element shall follow the indications provided in Table 8.4.2.4.2-1.
Table 8.4.2.4.2-1: Attributes of the VirtualCpuPinningData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	virtualCpuPinningPolicy
	M
	1
	Enum
	Indicates the policy for CPU pinning.
VALUES:
STATIC
DYNAMIC
In case of "STATIC", the virtual CPU cores are requested to be allocated to logical CPU cores according to the rules defined in virtualCpuPinningRules. In case of "DYNAMIC", the allocation of virtual CPU cores to logical CPU cores is decided by the VIM (e.g. SMT (Simultaneous Multi-Threading) requirements).

	virtualCpuPinningRules
	M
	0..N
	Not specified
	List of rules that should be considered during the allocation of the virtual CPUs to logical CPUs in case of "static" virtualCpuPinningPolicy.



[bookmark: _Toc125030585]8.4.2.5	VirtualMemoryData information element
[bookmark: _Toc125030586]8.4.2.5.1	Description
Information describing virtual memory.
[bookmark: _Toc125030587]8.4.2.5.2	Attributes
The VirtualMemoryData information element shall follow the indications provided in Table 8.4.2.5.2-1.
Table 8.4.2.5.2-1: Attributes of the VirtualMemoryData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

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

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

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



[bookmark: _Toc125030588]8.4.2.6	VirtualNetworkInterfaceData information element
[bookmark: _Toc125030589]8.4.2.6.1	Description
A virtual network interface is a communication endpoint under a compute resource.
[bookmark: _Toc125030590]8.4.2.6.2	Attributes
The VirtualNetworkInterfaceData information element shall follow the indications provided in Table 8.4.2.6.2-1.
Table 8.4.2.6.2-1: Attributes of the VirtualNetworkInterfaceData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkId
	M
	0..1
	Identifier
	In the case when the virtual network interface is attached to the network, it identifies such a network. The cardinality can be 0 in the case that a network interface is created without being attached to any specific network.

	networkPortId
	M
	0..1
	Identifier
	If the virtual network interface is attached to a specific network port, it identifies such a network port. The cardinality can be 0 in the case that a network interface is created without any specific network port attachment.

	typeVirtualNic
	M
	1
	Not specified
	Type of network interface. The type allows for defining how such interface is to be realized, e.g. normal virtual NIC, with direct PCI passthrough, SR-IOV, etc.

	typeConfiguration
	M
	0..N
	Not specified
	Extra configuration that the virtual network interface supports based on the type of virtual network interface.

	bandwidth
	M
	0..1
	Number
	Bandwidth of the virtual network interface (in Mbps).

	accelerationCapability
	M
	0..N
	Not specified
	Specifies if the virtual network interface requires certain acceleration capabilities (e.g. RDMA, packet dispatch, TCP Chimney). The cardinality can be 0, if no particular acceleration capability is requested.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030591]8.4.3	Information elements related to Virtual Compute
[bookmark: _Toc125030592]8.4.3.1	Introduction
The information elements in this group encapsulate data of an instantiated virtualised compute resource.
[bookmark: _Toc125030593]8.4.3.2	VirtualCompute information element
[bookmark: _Toc125030594]8.4.3.2.1	Description
This clause describes the attributes for the VirtualCompute information element.
[bookmark: _Toc125030595]8.4.3.2.2	Attributes
The VirtualCompute information element shall follow the indications provided in Table 8.4.3.2.2-1.
Table 8.4.3.2.2-1: Attributes of the VirtualCompute information elements
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	computeId
	M
	1
	Identifier
	Identifier of the virtualised compute resource.

	computeName
	M
	0..1
	String
	Name of the virtualised compute resource.

	flavourId
	M
	1
	Identifier
	Identifier of the given compute flavour used to instantiate this virtual compute.

	accelerationCapability
	M
	0..N
	Not specified
	Selected acceleration capabilities (e.g. crypto, GPU) from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is provided.

	virtualCpu
	M
	1
	VirtualCpu
	Virtual CPU(s) of the virtualised compute.
See clause 8.4.3.3.

	virtualMemory
	M
	1
	VirtualMemory
	Virtual memory of the compute. See clause 8.4.3.5.

	virtualNetworkInterface
	M
	0..N
	VirtualNetworkInterface
	Provides information of the instantiated virtual network interfaces of the compute resource.
See clause 8.4.3.6.

	virtualDisks
	M
	1..N
	VirtualStorage
	Provides information of the virtualised storage resources (volumes, ephemeral that are attached to the compute resource. See clause 8.4.7.2.

	vcImageId
	M
	0..1
	Identifier
	Identifier of the virtualisation container software image (e.g. virtual machine image). Cardinality can be 0 if an "empty" virtualisation container is allocated.

	zoneId
	M
	0..1
	Identifier
	If present, it identifies the resource zone where the virtual compute resources have been allocated.

	hostId
	M
	1
	Identifier
	Identifier of the host the virtualised compute resource is allocated on.

	operationalState
	M
	1
	Enum
	Operational state of the compute resource.
VALUES:
ENABLED
DISABLED

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030596]8.4.3.3	VirtualCpu information element
[bookmark: _Toc125030597]8.4.3.3.1	Description
The virtual CPU(s) of the virtualised compute.
[bookmark: _Toc125030598]8.4.3.3.2	Attributes
The VirtualCpu information element shall follow the indications provided in Table 8.4.3.3.2-1.
Table 8.4.3.3.2-1: Attributes of the VirtualCpu information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpuArchitecture
	M
	1
	String
	CPU architecture type. Examples are x86, ARM.

	numVirtualCpu
	M
	1
	Integer
	Number of virtual CPUs.

	cpuClock
	M
	1
	Number
	Minimum CPU clock rate (e.g. in MHz) available for the virtualised CPU resources.

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

	virtualCpuPinning
	M
	0..1
	VirtualCpuPinning
	Virtual CPU pinning configuration for the virtualised compute resource.
See clause 8.4.3.4.



[bookmark: _Toc125030599]8.4.3.4	VirtualCpuPinning information element
[bookmark: _Toc125030600]8.4.3.4.1	Description
This clause describes the attributes for the VirtualCpuPinning information element.
[bookmark: _Toc125030601]8.4.3.4.2	Attributes
The VirtualCpuPinning information element shall follow the indications provided in Table 8.4.3.4.2-1.
Table 8.4.3.4.2-1: Attributes of the VirtualCpuPinning information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	cpuPinningPolicy
	M
	1
	Enum
	Indicates the policy for CPU pinning.
VALUES:
STATIC
DYNAMIC
In case of "STATIC", the virtual CPU cores have been allocated to physical CPU cores according to the rules defined in cpuPinningRules. In case of "DYNAMIC", the allocation of virtual CPU cores to physical CPU cores is decided by the VIM.

	cpuPinningRules
	M
	0..N
	Not specified
	A list of rules that should be considered during the allocation of the virtual CPUs to physical CPUs in case of "static" cpuPinningPolicy.

	cpuMap
	M
	1
	Not specified
	Describes the association of virtual CPU cores to physical CPU cores.



[bookmark: _Toc125030602]8.4.3.5	VirtualMemory information element
[bookmark: _Toc125030603]8.4.3.5.1	Description
This clause describes the attributes for the VirtualMemory information element.
[bookmark: _Toc125030604]8.4.3.5.2	Attributes
The VirtualMemory information element shall follow the indications provided in Table 8.4.3.5.2-1.
Table 8.4.3.5.2-1: Attributes of the VirtualMemory information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

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

	virtualMemOversubscriptionPolicy
	M
	0..1
	Not specified
	Memory core oversubscription policy in terms of virtual memory to physical memory on the platform. The cardinality can be 0 if no policy has been defined during the allocation request.

	numaEnabled
	M
	1
	Boolean
	Specifies the memory allocation to be cognisant of the relevant process/core allocation.



[bookmark: _Toc125030605]8.4.3.6	VirtualNetworkInterface information element
[bookmark: _Toc125030606]8.4.3.6.1	Description
A virtual network interface resource is a communication endpoint under an instantiated compute resource.
[bookmark: _Toc125030607]8.4.3.6.2	Attributes
The VirtualNetworkInterface information element shall follow the indications provided in Table 8.4.3.6.2-1.
Table 8.4.3.6.2-1: Attributes of the VirtualNetworkInterface information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceId
	M
	1
	Identifier
	Identifier of the virtual network interface.

	ownerId
	M
	1
	Identifier
	Identifier of the owner of the network interface (e.g. a virtualised compute resource).

	networkId
	M
	0..1
	Identifier (Reference to VirtualNetwork)
	In the case when the virtual network interface is attached to the network, it references such a network. The cardinality can be 0 in the case that a network interface is created without being attached to any specific network.

	networkPortId
	M
	0..1
	Identifier (Reference to VirtualNetworkPort)
	If the virtual network interface is attached to a specific network port, it references such a network port. The cardinality can be 0 in the case that a network interface is created without any specific network port attachment.

	ipAddress
	M
	0..N
	IpAddress
	The virtual network interface can be configured with specific IP address(es) associated to the network to be attached to. The cardinality can be 0 in the case that a network interface is created without being attached to any specific network, or when an IP address can be automatically configured, e.g. by DHCP.

	typeVirtualNic
	M
	1
	Not specified
	Type of network interface. The type allows for defining how such interface is to be realized, e.g. normal virtual NIC, with direct PCI passthrough, etc.

	typeConfiguration
	M
	0..N
	Not specified
	Extra configuration that the virtual network interface supports based on the type of virtual network interface, including support for SR-IOV with configuration of Virtual Functions (VF).

	macAddress
	M
	1
	MacAddress
	MAC address of the virtual network interface.

	bandwidth
	M
	1
	Number
	Bandwidth of the virtual network interface (in Mbps).

	accelerationCapability
	M
	0..N
	Not specified
	Describes the acceleration capabilities utilized by the virtual network interface. The cardinality can be 0, if no acceleration capability is utilized.

	operationalState
	M
	1
	Enum
	Operational state of the virtual network interface.
VALUES:
ENABLED
DISABLED

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030608]8.4.3.7	VirtualInterfaceData information element
[bookmark: _Toc125030609]8.4.3.7.1	Description
A virtual interface represents the data of a virtual network interface specific to a Virtual Compute Resource instance.
[bookmark: _Toc125030610]8.4.3.7.2	Attributes
The VirtualInterfaceData information element shall follow the indications provided in Table 8.4.3.7.2-1.
Table 8.4.3.7.2-1: Attributes of the VirtualInterfaceData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkId
	M
	0..1
	Identifier (Reference to VirtualNetwork)
	In the case when the virtual network interface is attached to the network, it references such a network. The cardinality can be 0 in the case that a network interface is created without being attached to any specific network.

	ipAddress
	M
	0..N
	IpAddress
	The virtual network interface can be configured with specific IP address(es) associated to the network to be attached to. The cardinality can be 0 in the case that a network interface is created without being attached to any specific network, or when an IP address can be automatically configured, e.g. by DHCP.

	macAddress
	M
	0..1
	MacAddress
	MAC address desired for the virtual network interface. The cardinality can be 0 to allow for network interface without specific MAC address configuration.



[bookmark: _Toc125030611]8.4.4	Information elements related to Virtual Network Data
[bookmark: _Toc125030612]8.4.4.1	Introduction
The information elements in this group encapsulate information to allocate or update virtualised network resources.
[bookmark: _Toc125030613]8.4.4.2	VirtualNetworkData information element
[bookmark: _Toc125030614]8.4.4.2.1	Description
This clause describes the attributes for the VirtualNetworkData information element.
[bookmark: _Toc125030615]8.4.4.2.2	Attributes
The VirtualNetworkData information element shall follow the indications provided in Table 8.4.4.2.2-1.
Table 8.4.4.2.2-1: Attributes of the VirtualNetworkData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	bandwidth
	M
	1
	Number
	Minimum network bandwidth (in Mbps).

	networkType
	M
	0..1
	String
	Type of network that maps to the virtualised network. This list is extensible. Examples are: "local", "vlan", "vxlan", "gre", "l3-vpn", etc.
Cardinality can be "0" to cover the case where this attribute is not required to create the virtualised network.

	segmentationId
	M
	0..1
	Integer
	The segmentation identifier of the network that maps to the virtualised network, for which, the segmentation model is defined by the networkType attribute. For instance, for a "vlan" networkType, it corresponds to the vlan identifier; and for a "gre" networkType, it corresponds to a gre key.
Cardinality can be "0" to cover the case where networkType is flat network without any specific segmentation.

	networkQoS
	M
	0..N
	NetworkQoS
	Provides information about Quality of Service attributes that the network shall support. See clause 8.4.4.3.
Cardinality can be "0" for network without any specified QoS requirements.

	isShared
	M
	0..1
	Boolean
	Specifies whether the virtualised network is shared among consumers.

	sharingCriteria
	M
	0..1
	Not specified
	Only present for shared networks. Indicate the sharing criteria for this network. This criteria might be a list of authorized consumers.

	layer3Attributes
	M
	0..N
	NetworkSubnetData
	Attribute allows setting up a network providing defined layer 3 connectivity. See clause 8.4.4.4 for further information on the attributes required for layer 3 connectivity.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030616]8.4.4.3	NetworkQoS information element
[bookmark: _Toc125030617]8.4.4.3.1	Description
This clause describes the attributes for the NetworkQoS information element. This type gives QoS options to be supported on the virtualised network, e.g. latency, jitter, etc.
[bookmark: _Toc125030618]8.4.4.3.2	Attributes
The NetworkQoS information element shall follow the indications provided in Table 8.4.4.3.2-1.
Table 8.4.4.3.2-1: Attributes of the NetworkQoS information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	qosName
	M
	1
	String
	Name given to the QoS parameter.

	qosValue
	M
	1
	Value
	Value of the QoS parameter.



[bookmark: _Toc125030619]8.4.4.4	NetworkSubnetData information element
[bookmark: _Toc125030620]8.4.4.4.1	Description
The NetworkSubnetData information element encapsulates information to allocate or update virtualised sub-networks.
[bookmark: _Toc125030621]8.4.4.4.2	Attributes
The NetworkSubnetData information element shall follow the indications provided in Table 8.4.4.4.2-1.
Table 8.4.4.4.2-1: Attributes of the NetworkSubnetData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkId
	M
	0..1
	Identifier
	Identifier of the virtualised network that the virtualised sub‑network is attached to. The cardinality can be 0 to cover the case where this type is used to describe the L3 attributes of a network rather than a subnetwork or when NetworkSubnetData is part of Update Virtualised Network Resource (see clause 7.4.1.4.2). See note.

	ipVersion
	M
	0..1
	Enum
	IP version of the network/subnetwork.
VALUES:
IPV4
IPV6
Cardinality can be 0 when NetworkSubnetData is part of Update Virtualised Network Resource (see clause 7.4.1.4.2).
See note.

	gatewayIp
	M
	0..1
	IpAddress
	Specifies the IP address of the network/subnetwork gateway when the gateway is selected by the requestor.

	cidr
	M
	0..1
	Not specified
	CIDR of the network/subnetwork, i.e. network address and subnet mask. Cardinality can be 0 when NetworkSubnetData is part of Update Virtualised Network Resource (see clause 7.4.1.4.2). See note.

	isDhcpEnabled
	M
	0..1
	Boolean
	True when DHCP is to be enabled for this network/subnetwork, or false otherwise.

	addressPool
	M
	0..N
	Not specified
	Address pools for the network/subnetwork. The cardinality can be 0 when VIM is allowed to allocate all addresses in the CIDR except for the address of the network/subnetwork gateway.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	NOTE:	In these cases, changing the parameter is such a fundamental change that a new virtualised network resource should be created instead of updating an existing network resource.



[bookmark: _Toc125030622]8.4.4.5	VirtualNetworkPortData information element
[bookmark: _Toc125030623]8.4.4.5.1	Description
The VirtualNetworkPortData information element encapsulates information to allocate or update virtual network ports for network resources. A network port resource is a communication endpoint instantiated under a network resource.
[bookmark: _Toc125030624]8.4.4.5.2	Attributes
The VirtualNetworkPortData information element shall follow the indications provided in Table 8.4.4.5.2-1.
Table 8.4.4.5.2-1: Attributes of the VirtualNetworkPortData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	portType
	M
	0..1
	String
	Type of network port. Examples of types are normal ports, trunk ports or subports.
Cardinality can be "0" if the consumer does not need to provide specific port type to create a "normal port" (i.e. by default, a "normal port" will be created). See note 1.

	networkId
	M
	0..1
	Identifier
	Identifier of the network that the port belongs to. When creating a port, such port needs to be part of a network. Cardinality can be "0" when VirtualNetworkPortData is part of Update Virtualised Network Resource
(see clause 7.4.1.4.2).
See note 2.

	bandwidth
	M
	0..1
	Number
	Bandwidth of the virtual network port (in Mbps).
Cardinality can be "0" for virtual network ports without any specified bandwidth requirements.

	portQoS
	M
	0..N
	NetworkQoS
	Provides information about Quality of Service attributes applicable to the port. See clause 8.4.4.3.
Cardinality can be "0" for the virtual network ports if no specific QoS requirements are requested.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	NOTE 1:	After instantiation, the normal port can be referenced as a parent port or sub port in a trunk port resource (see clause 8.4.4.6 VirtualTrunkData information element).
NOTE 2:	In this case, changing the parameter is such a fundamental change that a new virtualised network resource should be created instead of updating an existing network resource.



[bookmark: _Toc125030625]8.4.4.6	VirtualTrunkData information element
[bookmark: _Toc125030626]8.4.4.6.1	Description
[bookmark: OLE_LINK160][bookmark: OLE_LINK161]The VirtualTrunkData information element encapsulates information to allocate virtual trunk. A virtual trunk is a logical network resource which can be used to multiplex packets coming from and going to multiple networks using one trunk port. Trunk is modelled as a collection of network ports, one parent port and a sequence of subports.
[bookmark: _Toc125030627]8.4.4.6.2	Attributes
[bookmark: OLE_LINK137]The VirtualTrunkData information element shall follow the indications provided in Table 8.4.4.6.2-1.
Table 8.4.4.6.2-1: Attributes of the VirtualTrunkData information element
	[bookmark: OLE_LINK170][bookmark: OLE_LINK171]Attribute
	Qualifier
	Cardinality
	Content
	Description

	parentPortId
	M
	1
	[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Identifier (Reference to VirtualNetworkPort)
	[bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK181][bookmark: OLE_LINK182]References the network port that used as parent port of the trunk to be created.

	subportList
	M
	0..N
	TrunkSubport
	Provides information on subports associate to the trunk to be created. 
Cardinality can be "0" to allow for trunk without subport at creation time. 



[bookmark: _Toc125030628]8.4.4.7	TrunkSubport information element format
[bookmark: _Toc125030629]8.4.4.7.1	Description
This clause describes the attributes for the TrunkSubport information element.
[bookmark: _Toc125030630]8.4.4.7.2	Attributes
The TrunkSubport information element shall follow the indications provided in Table 8.4.4.7.2-1.
Table 8.4.4.7.2-1: Attributes of the TrunkSubport information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	subportId
	M
	1
	Identifier (Reference to VirtualNetworkPort)
	References the network port that used as subport of the trunk. 

	segmentationType
	M
	0..1
	Enum
	The encapsulation type for the traffics coming in and out of the trunk subport. See note.
VALUES:
· VLAN: the subport uses VLAN as encapsulation type
· INHERIT: the subport gets its segmentation type from the network it is connected to
Cardinality 0 means default value VLAN is used. 

	segmentationId
	M
	1
	Integer
	The segmentation identifier of the subport, which is used to differentiate the traffics on different networks coming in and out of the trunk port. See note.

	NOTE:	The segmentationType and segmentationId specified on the subport is intentionally decoupled from the networkType and segmentationId of the network that the subport attached to. For example, it is possible to configure the Network with (networkType = vxlan, segmentationId = 5 000) and create subport with (segmentationType = vlan, segmentationId = 100).The traffic flow can be remapped as necessary.



[bookmark: _Toc125030631]8.4.4.8	UpdateTrunkData information element
[bookmark: _Toc125030632]8.4.4.8.1	Description
This clause describes the attributes for the UpdateTrunkData information element.
[bookmark: _Toc125030633]8.4.4.8.2	Attributes
The UpdateTrunkData information element shall follow the indications provided in Table 8.4.4.8.2-1.
Table 8.4.4.8.2-1: Attributes of the UpdateTrunkData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	portId
	M
	0..N
	Identifier (Reference to VirtualNetworkPort)
	Provides information on subport(s) to be deleted from a trunk resource. See note.

	subportList
	M
	0..N
	TrunkSubport
	Provides information on subport(s) to be added to a trunk resource. See note. 

	NOTE:	Only one type of the two attributes (portId or subportList) shall be present.



[bookmark: _Toc125030634]8.4.4.9	RoutingResourceData information element
[bookmark: _Toc125030635]8.4.4.9.1	Description
This clause describes the attributes for the RoutingResourceData information element.
[bookmark: _Toc125030636]8.4.4.9.2	Attributes
The RoutingResourceData information element shall follow the indications provided in Table 8.4.4.9.2-1.
Table 8.4.4.9.2-1: Attributes of the RoutingResourceData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	Name
	M
	1
	String
	Name of the routing resource.

	distributed
	M
	0..1
	Boolean
	If present, it specifies whether the routing resource is requested to be distributed.

	operationalState
	M
	1
	Enum
	Operational state of the routing resource.
VALUES: 
ENABLED
DISABLED

	ha
	M
	0..1
	Boolean
	If present, it specifies whether the routing resource is requested to have high availability.

	zoneId
	M
	0..1
	Identifier
	If present, it identifies the Resource Zone where the routing resource is requested to be allocated.

	subnet
	M
	0..N
	Identifier 
	Identifier of the subnet(s) that the routing resource is associated with.

	routingSet
	M
	0..N
	RoutingSetData
	Specifies the information used to set the routing resource.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030637]8.4.4.10	RoutingSetData information element
[bookmark: _Toc125030638]8.4.4.10.1	Description
This clause describes the attributes for the RoutingSetData information element.
[bookmark: _Toc125030639]8.4.4.10.2	Attributes
The RoutingSetData information element shall follow the indications provided in Table 8.4.4.10.2-1.
Table 8.4.4.10.2-1: Attributes of the RoutingSetData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	destination
	M
	1
	IpAddress
	The destination address of one route.

	nexthop
	M
	1
	IpAddress
	The nexthop IP address of one route. 

	ipVersion
	M
	1
	Enum
	Specifies IP version of the destination and nexthop addresses.
VALUES:
IPV4
IPV6



[bookmark: _Toc125030640]8.4.5	Information elements related to Virtual Network
[bookmark: _Toc125030641]8.4.5.1	Introduction
The information elements in this group encapsulate information of an instantiated virtualised network resource. In the NFVI, a virtual network transports information among the network interfaces of VM instances and physical network interfaces, providing the necessary connectivity.
[bookmark: _Toc125030642]8.4.5.2	VirtualNetwork information element
[bookmark: _Toc125030643]8.4.5.2.1	Description
This clause describes the attributes for the VirtualNetwork information element.
[bookmark: _Toc125030644]8.4.5.2.2	Attributes
The VirtualNetwork information element shall follow the indications provided in Table 8.4.5.2.2-1.
Table 8.4.5.2.2-1: Attributes of the VirtualNetwork information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkResourceId
	M
	1
	Identifier
	Identifier of the virtualised network resource.

	networkResourceName
	M
	0..1
	String
	Name of the virtualised network resource.

	subnetId
	M
	0..N
	Identifier (Reference to NetworkSubnet)
	References the network subnet.
Only present if the network provides
layer 3 connectivity. See clause 8.4.5.3.

	networkPort
	M
	0..N
	VirtualNetworkPort
	Provides information of an instantiated virtual network port

	bandwidth
	M
	1
	Number
	Minimum network bandwidth (in Mbps).

	networkType
	M
	1
	String
	Type of network that maps to the virtualised network. This list is extensible. Examples are: "local", "vlan", "vxlan", "gre", "l3-vpn", etc.

	segmentationId
	M
	0..1
	Integer
	The segmentation identifier of the network that maps to the virtualised network, for which, the segmentation model is defined by the networkType attribute. For instance, for a "vlan" networkType, it corresponds to the vlan identifier; and for a "gre" networkType, it corresponds to a gre key. 
Cardinality can be "0" to cover the case where networkType is flat network without any specific segmentation.

	networkQoS
	M
	0..N
	NetworkQoS
	Provides information about Quality of Service attributes that the network supports. See clause 8.4.4.3. Cardinality can be "0" for virtual network without any QoS requirements.

	isShared
	M
	1
	Boolean
	Defines whether the virtualised network is shared among consumers.

	sharingCriteria
	M
	0..1
	Not specified
	Indicates the sharing criteria for this network. The criteria might be a list of authorized consumers.
Only present for shared networks.

	zoneId
	M
	0..1
	Identifier
	If present, it identifies the resource zone where the virtual network resources have been allocated.

	operationalState
	M
	1
	Enum
	Operational state of the virtualised network.
VALUES:
ENABLED
DISABLED

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030645]8.4.5.3	NetworkSubnet information element
[bookmark: _Toc125030646]8.4.5.3.1	Description
The NetworkSubnet information element encapsulates information of an instantiated virtualised sub-network.
[bookmark: _Toc125030647]8.4.5.3.2	Attributes
The NetworkSubnet information element shall follow the indications provided in Table 8.4.5.3.2-1.
Table 8.4.5.3.2-1: Attributes of the NetworkSubnet information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceId
	M
	1
	Identifier
	Identifier of the virtualised sub‑network.

	networkId
	M
	0..1
	Identifier (Reference to VirtualNetwork)
	References the virtualised network that the virtualised sub‑network is attached to. The cardinality can be 0 to cover the case where this type is used to describe the L3 attributes of a network rather than a subnetwork.

	ipVersion
	M
	1
	Enum
	IP version of the network/subnetwork.
VALUES:
IPV4
IPV6

	gatewayIp
	M
	1
	IpAddress
	IP address of the network/subnetwork gateway.

	cidr
	M
	1
	Not specified
	CIDR of the network/subnetwork, i.e. network address and subnet mask.

	isDhcpEnabled
	M
	1
	Boolean
	True when DHCP is enabled for this network/subnetwork, or false otherwise.

	addressPool
	M
	0..N
	Not specified
	Address pools for the network/subnetwork. The cardinality can be 0 when VIM is allowed to allocate all addresses in the CIDR except for the address of the network/subnetwork gateway.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030648]8.4.5.4	VirtualNetworkPort information element
[bookmark: _Toc125030649]8.4.5.4.1	Description
The VirtualNetworkPort information element encapsulates information of an instantiated virtual network port.
A network port resource is a communication endpoint instantiated under a network resource.
[bookmark: _Toc125030650]8.4.5.4.2	Attributes
The VirtualNetworkPort information element shall follow the indications provided in Table 8.4.5.4.2-1.
Table 8.4.5.4.2-1: Attributes of the VirtualNetworkPort information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceId
	M
	1
	Identifier
	Identifier of the virtual network port.

	networkId
	M
	1
	Identifier (Reference to VirtualNetwork)
	References the network that the port belongs to. When creating a port, such port needs to be part of a network.

	attachedResourceId
	M
	0..1
	Identifier (Reference to VirtualNetworkInterface)
	References the attached resource to the network port (e.g. a virtualised compute resource, or identifier of the virtual network interface). 
Cardinality can be "0" if there is no specific resource connected to the network port.

	portType
	M
	0..1
	String
	Type of network port. Examples of types are normal ports, trunk ports or subports.
Cardinality can be "0" if the network port is a "normal port". See note.

	Bandwidth
	M
	0..1
	Number
	Bandwidth of the virtual network port (in Mbps). Cardinality can be "0" for virtual network ports without any specific allocated bandwidth.

	portQoS
	M
	0..N
	NetworkQoS
	Provides information about Quality of Service attributes applicable to the port. See clause 8.4.4.3.
Cardinality can be "0" for virtual network ports without any specific QoS requirements.

	operationalState
	M
	1
	Enum
	Operational state of the virtual network port.
VALUES:
ENABLED
DISABLED

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.

	NOTE:	After instantiation, the normal port can be referenced as a parent port or sub port in a trunk port resource (see clause 8.4.4.6 VirtualTrunkData information element).



[bookmark: _Toc125030651]8.4.5.5	VirtualTrunk information element
[bookmark: _Toc125030652]8.4.5.5.1	Description
The VirtualTrunk information element encapsulates information of an instantiated virtual trunk. A virtual trunk is a logical network resource which can be used to multiplex packets coming from and going to multiple networks using one network port. Trunk is modelled as a collection of network ports, one parent port and a sequence of subports.
[bookmark: _Toc125030653]8.4.5.5.2	Attributes
The VirtualTrunk information element shall follow the indications provided in Table 8.4.5.5.2-1.
Table 8.4.5.5.2-1: Attributes of the VirtualTrunk information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	trunkResourceId
	M
	1
	Identifier
	Identifier of the virtual trunk.

	parentPortId
	M
	1
	Identifier (Reference to VirtualNetworkPort) 
	References the network port that used as parent port of the trunk.

	subportList
	M
	0..N
	TrunkSubport
	Provides information on subport of the trunk.

	operationalState
	M
	1
	Enum
	Operational state of the virtualised network.
VALUES:
ENABLED
DISABLED



[bookmark: _Toc125030654]8.4.5.6	RoutingResource information element
[bookmark: _Toc125030655]8.4.5.6.1	Description
The RoutingResource information element encapsulates information of an instantiated routing resource.
A routing resource is a logical network resource that provides routing capabilities between different virtualised network resources of type "network".
[bookmark: _Toc125030656]8.4.5.6.2	Attributes
The RoutingResource information element shall follow the indications provided in Table 8.4.5.6.2-1.
Table 8.4.5.6.2-1: Attributes of the RoutingResource information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceId
	M
	1
	Identifier
	Identifier of the routing resource.

	name
	M
	1
	String
	Name of the routing resource.

	subnet
	M
	0..N
	Identifier (Reference to NetworkSubnet)
	References the network subnet(s).
See clause 8.4.5.3.

	operationalState
	M
	1
	Enum
	Operational state of the compute resource.
VALUES: 
ENABLED
DISABLED

	ha
	M
	0..1
	Boolean
	Specifies whether the routing resource has high availability. It shall be present when support for high availability is enabled.

	zoneId
	M
	0..1
	Identifier
	If present, it identifies the Resource Zone where the routing resource has been allocated.

	distributed
	M
	0..1
	Boolean
	Specifies whether the routing resource is distributed. It shall be present when support for distributed routing resource is enabled.

	routingSet
	M
	0..N
	RoutingSetData
	Specifies the information used to set the routing resource.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030657]8.4.6	Information elements related to Virtual Storage Flavour
[bookmark: _Toc125030658]8.4.6.1	Introduction
The information elements in this group encapsulate information to allocate or update virtualised storage resources.
[bookmark: _Toc125030659]8.4.6.2	VirtualStorageFlavour information element
[bookmark: _Toc125030660]8.4.6.2.1	Description
This clause describes the attributes for the VirtualStorageFlavour information element. The VirtualStorageFlavour information element encapsulates information for storage flavours. A storage flavour includes information about the size of the storage, and the type of storage.
[bookmark: _Toc125030661]8.4.6.2.2	Attributes
The VirtualStorageFlavour information element shall follow the indications provided in Table 8.4.6.2.2-1.
Table 8.4.6.2.2-1: Attributes of the VirtualStorageFlavour information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	flavourId
	M
	0..1
	Identifier
	Identifier of the storage flavour.
Cardinality can be "0" if no specific virtual storage flavour is referred.

	storageAttributes
	M
	1
	VirtualStorageData
	Contains information about the size of virtualised storage resource (e.g. size of volume, in GB), the type of storage (e.g. volume, object), and support for RDMA. See clause 8.4.6.3.



[bookmark: _Toc125030662]8.4.6.3	VirtualStorageData information element
[bookmark: _Toc125030663]8.4.6.3.1	Description
This clause describes the attributes for the VirtualStorageData information element.
[bookmark: _Toc125030664]8.4.6.3.2	Attributes
The VirtualStorageData information element shall follow the indications provided in Table 8.4.6.3.2-1.
Table 8.4.6.3.2-1: Attributes of the VirtualStorageData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

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

	sizeOfStorage
	M
	1
	Number
	Size of virtualised storage resource (e.g. size of volume, in GB).

	rdmaEnabled
	O
	0..1
	Boolean
	Indicates if the storage supports RDMA.



[bookmark: _Toc125030665]8.4.7	Information elements related to Virtual Storage
[bookmark: _Toc125030666]8.4.7.1	Introduction
The information elements in this group encapsulate information of an instantiated virtualised storage resource.
[bookmark: _Toc125030667]8.4.7.2	VirtualStorage information element
[bookmark: _Toc125030668]8.4.7.2.1	Description
The VirtualStorage information element encapsulates information of an instantiated virtualised storage resource.
[bookmark: _Toc125030669]8.4.7.2.2	Attributes
The VirtualStorage information element shall follow the indications provided in Table 8.4.7.2.2-1.
Table 8.4.7.2.2-1: Attributes of the VirtualStorage information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	storageId
	M
	1
	Identifier
	Identifier of the virtualised storage resource.

	storageName
	M
	0..1
	String
	Name of the virtualised storage resource.

	flavourId
	M
	0..1
	Identifier
	Identifier of the storage flavour used to instantiate this virtual storage.
Cardinality can be "0" if no specific virtual storage flavour is referred.

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

	sizeOfStorage
	M
	1
	Number
	Size of virtualised storage resource (e.g. size of volume, in GB).

	rdmaEnabled
	O
	1
	Boolean
	Indicates if the storage supports RDMA.

	ownerId
	M
	0..1
	Identifier
	Identifier of the virtualised resource that owns and uses such a virtualised storage resource. The value can be NULL if the virtualised storage is not attached yet to any other resource (e.g. a virtual machine).

	zoneId
	M
	0..1
	Identifier
	If present, it identifies the resource zone where the virtual storage resources have been allocated.

	hostId
	M
	0..1
	Identifier
	Identifier of the host where the virtualised storage resource is allocated.
A cardinality of 0 refers to distributed storage solutions.

	operationalState
	M
	1
	Enum
	Operational state of the resource.
VALUES:
ENABLED
DISABLED

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030670]8.4.8	Information elements related to Affinity or AntiAffinity
[bookmark: _Toc125030671]8.4.8.1	Introduction
This clause defines information elements needed to express affinity and anti-affinity of a given virtualised resource (i.e. a virtualised compute, storage or network resource).
Two ways of specifying affinity or anti-affinity can be distinguished: Explicit resource lists and named resource groups. In case of an explicit resource list, the consumer manages the list of resources the actual resource is requested to be affine or anti-affine with, and builds the list as more resources are created. In case of a named resource group, the consumer needs to create the group first by invoking the appropriate operation to create a Compute/Storage/Network resource affinity or anti-affinity constraints group defined in clauses 7.3.1.9, 7.4.1.6 and 7.5.1.9. Subsequently, as part of resource creation, the consumer passes the name(s) or identifier(s) of the group(s) to the producer which manages and builds the group of resources.
The VIM shall support both explicit resource lists and named resource groups for affinity/anti-affinity. The NFVO shall support at least one of these options.
[bookmark: _Toc125030672]8.4.8.2	AffinityOrAntiAffinityConstraint information element
[bookmark: _Toc125030673]8.4.8.2.1	Description
This clause describes the attributes for the AffinityOrAntiAffinityConstraint information element.
[bookmark: _Toc125030674]8.4.8.2.2	Attributes
The AffinityOrAntiAffinityConstraint information element shall follow the indications provided in Table 8.4.8.2.2-1.
Table 8.4.8.2.2-1: Attributes of the AffinityOrAntiAffinityConstraint information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	type
	M
	1
	Enum
	Indicates whether this is an affinity or anti-affinity constraint.
VALUES:
AFFINITY
ANTI_AFFINITY

	scope
	M
	0..1
	Enum
	Qualifies the scope of the constraint.
In case of compute resource, the values are as follows.
VALUES:
NFVI_POP
NFVI_NODE
Etc.
In case of ports, the values are as follows.
VALUES:
VIRTUAL_SWITCH_OR_ROUTER
PHYSICAL_NIC
PHYSICAL_NETWORK
NFVI_NODE
Etc.
In case of networks, the values are as follows.
VALUES:
PHYSICAL_NIC
PHYSICAL_NETWORK
NFVI_NODE
Etc.
In case of subnets, it should be ignored.
Defaults to "NFVI_NODE" if absent.

	affinityOrAntiAffinityResourceList
	M
	0..1
	AffinityOrAntiAffinityResourceList
	Consumer-managed list of identifiers of virtualised resources with which the actual resource is requested to be affine or anti‑affine.
Either affinityOrAntiAffinityResourceList or affinityOrAntiAffinityResourceGroupId but not both shall be present.

	affinityOrAntiAffinityResourceGroupId
	M
	0..1
	Identifier
	Identifier of the producer-managed group of virtualised resources with which the actual resource is requested to be affine or anti-affine.
Either affinityOrAntiAffinityResourceList or affinityOrAntiAffinityResourceGroupId but not both shall be present
(see note).

	CONDITION:	If explicit resource lists for affinity/anti-affinity (see clause 8.4.8.3) are supported, the affinityOrAntiAffinityResourceList information element shall be supported. If named resource groups for affinity/anti-affinity (see clause 8.4.8.2) are supported, the affinityOrAntiAffinityResourceGroupId information element shall be supported. The mechanisms shall not be mixed in the scope of a resourceGroup (aka VIM tenant).

	NOTE:	It is a prerequisite for the consumer to create the group using the appropriate operation Create Compute/Storage/Network Resource Affinity Or AntiAffinity Constraints Group defined in clauses 7.3.1.9, 7.4.1.6 and 7.5.1.9.


[bookmark: _Toc125030675]8.4.8.3	AffinityOrAntiAffinityResourceList information element
[bookmark: _Toc125030676]8.4.8.3.1	Description
The AffinityOrAntiAffinityResourceList information element defines an explicit list of resources to express affinity or anti-affinity between these resources and a current resource. The scope of the affinity or anti-affinity can also be defined.
[bookmark: _Toc125030677]8.4.8.3.2	Attributes
The AffinityOrAntiAffinityResourceList information element shall follow the indications provided in Table 8.4.8.3.2-1.
Table 8.4.8.3.2-1: Attributes of the AffinityOrAntiAffinityResourceList information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceId
	M
	1..N
	Identifier
	List of identifiers of virtualised resources.



[bookmark: _Toc125030678]8.4.9	VirtualisedResourceChangeNotification
[bookmark: _Toc125030679]8.4.9.1	Description
This notification informs the receiver of changes in the virtualised resources that are allocated or their groups. The support of the notification is mandatory.
[bookmark: _Toc125030680]8.4.9.2	Trigger conditions
This notification is produced when the virtualised resource will be impacted due to changes in underlying resources produced by maintenance and operation of the NFVI, including:
· Maintenance of NFVI components, e.g. physical maintenance/repair, hypervisor software updates, etc.
· Evacuation of physical hosts.
· Addition and removal of physical resources.
· Operation and management of NFVI resources, e.g. to support energy efficiency or resource usage optimization.
NOTE 1:	The above operations could trigger further actions, e.g. migration of virtualised resources.
The VIM shall evaluate the NFVI operation and maintenance constraints (expressed as policies) (as specified in Annex B of ETSI GS NFV-IFA 006 [7]) available to the VIM (including system configured constraints and constraints from the VNFD) applicable to the virtualised resources and their groups to determine when notifications need to be produced and what content they need to provide for NFVI operation and maintenance.
The VIM shall provide the capability to provide notifications identifying the group of virtualised resources. If an NFVI operation and maintenance session is going to impact more than one member of a group, this notification about identifying the group of virtualised resources shall be provided to all subscribers before any member of the group is impacted. 
NOTE 2:	It is up to the protocol design stage to determine whether this notification can be modelled as a "bulk" operation that allows to send multiple notifications in one request, or as a series of operations that notify an (upcoming) impact at a time.
An end of changes to the group shall be notified when all impacts to the group members have been completed.
[bookmark: _Toc125030681]8.4.9.3	Attributes
The VirtualisedResourceChangeNotification shall follow the indications provided in Table 8.4.9.3-1.
Table 8.4.9.3-1: Attributes of the VirtualisedResourceChangeNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	changeId
	M
	1
	Identifier
	Unique identifier of the change on the virtualised resource.

	virtualisedResourceId
	M
	1
	Identifier
	Identifier of the instantiated virtualised resource for which the change notification is issued. This identifier value shall be the same as the one returned when the allocation of this virtualised resource was acknowledged.

	virtualisedResourceGroupId
	M
	0..1
	Identifier
	Identifier of the affinity or anti-affinity group of the virtualised resource for which the change notification is issued. This identifier value shall be the same as the one returned when the affinity or anti-affinity group was created.

	endOfChange
	M
	0..1
	Boolean
	If the value is True it indicates the end of the changes of virtualised resources for which the notification of type of change is issued.

	changeTime
	M
	1
	DateTime
	Specifies the anticipated time of change of the virtualised resource for which the change notification is issued or the ending time of changes of virtualised resources if the value of the endOfChange is "true".

	vimId
	M
	1
	Identifier
	Identifier of the VIM reporting the change.

	changeType
	M
	1
	String
	Categorizes the type of change. Possible values can be related to maintenance and operation of the NFVI, including e.g. normal, maintenance, evacuation, optimization, etc.

	changedResourceData
	M
	0..1
	Not specified
	Details of the changes of the resource Its content can differ based on the different values of the attribute changeType.



[bookmark: _Toc125030682]8.4.10	UserData information element
[bookmark: _Toc125030683]8.4.10.1	Description
This clause describes the attributes for the UserData information element.
[bookmark: _Toc125030684]8.4.10.2	Attributes
The UserData information element shall follow the indications provided in Table 8.4.10.2-1.
Table 8.4.10.2-1: Attributes of the UserData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	content
	M
	1
	String
	Contains the user data to customize a virtualised compute resource at boot-time.

	method
	M
	0..1
	Enum
	Method used as transportation media to convey the content of the UserData to the virtualised compute resource.
VALUES:
CONFIG_DRIVE



[bookmark: _Toc125030685]8.5	Information elements and notifications related to Virtualised Resources Performance Management
[bookmark: _Toc125030686]8.5.1	Introduction
The clauses below define information elements and notifications related to virtualised resources performance management.
[bookmark: _Toc125030687]8.5.2	ObjectSelection information element
[bookmark: _Toc125030688]8.5.2.1	Description
This information element allows to specify resources on which performance information will be provided.
The object types for this information element will be the measured object types defined in ETSI GS NFV-IFA 027 [5] for virtualised resources.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV-IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030689]8.5.2.2	Attributes
The ObjectSelection information element shall follow the indications provided in Table 8.5.2.2-1.
Table 8.5.2.2-1: Attributes of the ObjectSelection information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	objectType
	M
	0..N
	String
	Provide measured the object type. 
The object types for this information element will be the measured object types defined in ETSI GS NFV-IFA 027 [5] for virtualised resources.
One of the two alternatives (objectType+ objectFilter or objectInstanceId) shall be present.

	objectFilter
	M
	0..1
	Filter
	Filter applied on the object types to specify on which object instances the performance information is requested to be collected.
One of the two alternatives (objectType+ objectFilter or objectInstanceId) shall be present.

	objectInstanceId
	M
	0..N
	Identifier
	Identifies the object instances for which performance information is requested to be collected.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV-IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface.
One of the two alternatives (objectType+ objectFilter or objectInstanceId) shall be present.



[bookmark: _Toc125030690]8.5.3	PmJob information element
[bookmark: _Toc125030691]8.5.3.1	Description
This information element provides the details of the PM Job.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030692]8.5.3.2	Attributes
The PmJob information element shall follow the indications provided in Table 8.5.3.2-1.
Table 8.5.3.2-1: Attributes of the PmJob information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	pmJobId
	M
	1
	Identifier
	Identifier of the PM

	objectSelector
	M
	1
	ObjectSelection
	Defines the object instances for which performance information is requested to be collected.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV‑IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface. See clause 8.5.2.

	performanceMetric
	M
	0..N
	String
	Defines the type of performance metric(s) for the specified object instances. Valid values are specified as "Measurement Name" values in clause 7.1 of ETSI GS NFV‑IFA 027 [5].
At least one of the two (performance metric or group) shall be present.

	performanceMetricGroup
	M
	0..N
	String
	Group of performance metrics. A metric group is a pre-defined list of metrics, known to the producer that it can decompose to individual metrics. Valid values are specified as "Measurement Group" values in clause 7.1 of ETSI GS NFV‑IFA 027 [5].
At least one of the two (performance metric or group) shall be present.

	collectionPeriod
	M
	1
	Not specified
	Specifies the periodicity at which the producer will collect performance information (see note).

	reportingPeriod
	M
	1
	Not specified
	Specifies the periodicity at which the producer will report to the consumer about performance information (see note).

	reportingBoundary
	O
	0..1
	Not specified
	Identifies a boundary after which the reporting will stop.
The boundary shall allow a single reporting as well as periodic reporting up to the boundary.

	NOTE:	At the end of each reportingPeriod, the producer will inform the consumer about availability of the performance data collected for each completed collection period during this reportingPeriod. While the exact definition of the types for collectionPeriod and reportingPeriod is part of the protocol design, it is recommended that the reportingPeriod be equal or a multiple of the collectionPeriod. In the latter case, the performance data for the collection periods within one reporting period would be reported together.



[bookmark: _Toc125030693]8.5.4	Threshold information element
[bookmark: _Toc125030694]8.5.4.1	Description
This information element provides the details of a threshold.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030695]8.5.4.2	Attributes
The Threshold information element shall follow the indications provided in Table 8.5.4.2-1.
Table 8.5.4.2-1: Attributes of the Threshold information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	thresholdId
	M
	1
	Identifier
	Identifier of the threshold.

	objectSelector
	M
	1
	ObjectSelection
	Defines the object instances associated with the threshold.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV‑IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface. See clause 8.5.1.

	performanceMetric
	M
	1
	String
	Defines the performance metric associated with the threshold. Valid values are specified as "Measurement Name" values in clause 7.1 of ETSI GS NFV-IFA 027 [5].

	thresholdType
	M
	1
	Enum
	Type of threshold. The list of possible values is part of the protocol design and might include: single/multi valued threshold, static/dynamic threshold, template based threshold.
VALUES:
SIMPLE: Single-valued static threshold
Etc.

	thresholdDetails
	M
	1
	Not specified
	Details of the threshold: value to be crossed, details on the notification to be generated.



[bookmark: _Toc125030696]8.5.5	PerformanceReport information element
[bookmark: _Toc125030697]8.5.5.1	Description
This information element defines the format of a performance report provided by the producer to the consumer on a specified object instance or a set of them.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030698]8.5.5.2	Attributes
The PerformanceReport information element shall follow the indications provided in Table 8.5.5.2-1.
Table 8.5.5.2-1: Attributes of the PerformanceReport information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	performanceReport
	M
	1..N
	PerformanceReportEntry
	List of performance information entries. See clause 8.5.6.



[bookmark: _Toc125030699]8.5.6	PerformanceReportEntry information element
[bookmark: _Toc125030700]8.5.6.1	Description
This information element defines a single performance report entry. This performance report entry is for a given metric of a given object instance, but can include multiple collected values.
The object types for this information element will be the types defined in the Virtual Resources Information Interface.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030701]8.5.6.2	Attributes
The PerformanceReport Entry information element shall follow the indications provided in Table 8.5.6.2-1.
Table 8.5.6.2-1: Attributes of the PerformanceReportEntry information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	objectType
	M
	1
	String
	Defines the object type 
The object types for this information element will be the measured object types defined in ETSI GS NFV-IFA 027 [5] for virtualised resources.
See clause 8.5.2.

	objectInstanceId
	M
	1
	Identifier
	Object instance for which the performance metric is reported.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV-IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface.

	performanceMetric
	M
	1
	String
	Name of the metric collected. This attribute's value contains the related "Measurement Name" value as defined in clause 7.1 of ETSI GS NFV-IFA 027 [5].

	performanceValue
	M
	1..N
	PerformanceValueEntry
	List of performance values with associated timestamp and measurement context (see ETSI GS NFV-IFA 027 [5]).
See clause 8.5.7.



[bookmark: _Toc125030702]8.5.7	PerformanceValueEntry information element
[bookmark: _Toc125030703]8.5.7.1	Description
This information element defines a single performance value with its associated time stamp and measurement context (see ETSI GS NFV-IFA 027 [5]).
[bookmark: _Toc125030704]8.5.7.2	Attributes
The PerformanceValueEntry information element shall follow the indications provided in Table 8.5.7.2-1.
Table 8.5.7.2-1: Attributes of the PerformanceValueEntry information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	timeStamp
	M
	1
	DateTime
	Timestamp indicating when the data was collected.

	performanceValue
	M
	1
	Value
	Value of the metric collected. The type of this attribute corresponds to the related "Measurement Unit" as defined in clause 7.1 of ETSI GS NFV‑IFA 027 [5].

	measurementContext
	M
	0..1
	Not specified
	Measurement context of the metric collected. The specific measurement context for each kind of performance metrics is defined in ETSI GS NFV‑IFA 027 [5].



[bookmark: _Toc125030705]8.5.8	PerformanceInformationAvailableNotification
[bookmark: _Toc125030706]8.5.8.1	Description
This notification informs the receiver that performance information is available. Delivery mechanism for the performance reports is not specified in the present document.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030707]8.5.8.2	Trigger conditions
New performance information is available.
[bookmark: _Toc125030708]8.5.8.3	Attributes
The PerformanceInformationAvailableNotification shall follow the indications provided in Table 8.5.8.3-1.
Table 8.5.8.3-1: Attributes of the PerformanceInformationAvailableNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	objectInstanceId
	M
	1..N
	Identifier
	Object instances for which performance information is available.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV-IFA 027 [5]. These resources shall be known by the Virtualised Resource Management interface. See clause 8.3.



[bookmark: _Toc125030709]8.5.9	ThresholdCrossedNotification
[bookmark: _Toc125030710]8.5.9.1	Description
This notification informs the receiver that a threshold value has been crossed.
The object instances for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
[bookmark: _Toc125030711]8.5.9.2	Trigger conditions
A Threshold has been crossed. Depending on threshold type, there might be s single or multiple crossing values.
[bookmark: _Toc125030712]8.5.9.3	Attributes
The ThresholdCrossedNotification shall follow the indications provided in Table 8.5.9.3-1.
Table 8.5.9.3-1: Attributes of the ThresholdCrossedNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	thresholdId
	M
	1
	Identifier (Reference to Threshold)
	Threshold which has been crossed.

	crossingDirection
	M
	1
	Enum
	Indication of whether the threshold was crossed in upward or downward direction.
VALUES:
UP
DOWN

	objectInstanceId
	M
	1
	Identifier
	Object instance for which the threshold has been crossed.
The object instances for this information element will be virtualised resources corresponding to the measured object types defined in ETSI GS NFV-IFA 027 [5].
These resources shall be known by the Virtualised Resource Management interface.
See clause 8.3.

	performanceMetric
	M
	1
	String
	Performance metric associated with the threshold.

	performanceValue
	M
	1
	Value
	Value of the metric that resulted in threshold crossing.

	measurementContext
	M
	0..1
	Not specified
	Measurement context of the metric collected. The specific measurement context for each kind of performance metrics is defined in ETSI GS NFV‑IFA 027 [5].



[bookmark: _Toc125030713]8.6	Information elements and notifications related to Virtualised Resources Fault Management
[bookmark: _Toc125030714]8.6.1	Introduction
This clause defines notifications and information elements related to virtualised resources fault management.
[bookmark: _Toc125030715]8.6.2	AlarmNotification
[bookmark: _Toc125030716]8.6.2.1	Description
This notification informs the receiver of alarms resulting from the faults related to the virtualised resources managed by the VIM. The notification is mandatory.
[bookmark: _Toc125030717]8.6.2.2	Trigger conditions
An alarm has been created.
An alarm has been updated, e.g. if the severity of the alarm has changed.
[bookmark: _Toc125030718]8.6.2.3	Attributes
The AlarmNotification shall follow the indications provided in Table 8.6.2.3-1.
Table 8.6.2.3-1: Attributes of the AlarmNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	alarm
	M
	1
	Alarm
	Information about an alarm including AlarmId, affected virtualised resource identifier, and FaultDetails. See clause 8.7.1.

	NOTE:	In case the alarm cause cannot be determined, the notification should identify the alarm as cause as being undetermined.



[bookmark: _Toc125030719]8.6.3	AlarmClearedNotification
[bookmark: _Toc125030720]8.6.3.1	Description
This notification informs the receiver of the clearing of an alarm related to the virtualised resources managed by the VIM. The alarm's perceived severity has been set to "cleared" since the corresponding fault has been solved. The notification is mandatory.
[bookmark: _Toc125030721]8.6.3.2	Trigger conditions
An alarm has been cleared.
[bookmark: _Toc125030722]8.6.3.3	Attributes
The AlarmClearedNotification shall follow the indications provided in Table 8.6.3.3-1.
Table 8.6.3.3-1: Attributes of the AlarmClearedNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	alarmId
	M
	1
	Identifier (Reference to Alarm)
	Alarm identifier.

	alarmClearedTime
	M
	1
	DateTime
	Timestamp indicating when the alarm was cleared.



[bookmark: _Toc125030723]8.6.4	Alarm information element
[bookmark: _Toc125030724]8.6.4.1	Description
The Alarm information element encapsulates information about an alarm.
The Managed Objects for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.
The allowed values for the faultType attribute depend on the type of the related managed object. For example, a resource of type "compute" may have faults of type "CPU failure", "memory failure", "network card failure", etc. The values of isRootCause and correlatedAlarmID are set by the VIM, based on its functional implementation of alarm correlation (see VIM functional requirement on alarm correlation VIM.Irfm.001 in ETSI GS NFV-IFA 010 [2]).
[bookmark: _Toc125030725]8.6.4.2	Attributes
The Alarm information element shall follow the indications provided in Table 8.6.4.2-1.
Table 8.6.4.2-1: Attributes of the Alarm information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	alarmId
	M
	1
	Identifier
	Alarm identifier.

	managedObjectId
	M
	1
	Identifier
	Identifier of the affected managed Object.
The Managed Objects for this information element will be virtualised resources. These resources shall be known by the Virtualised Resource Management interface.

	alarmRaisedTime
	M
	1
	DateTime
	Timestamp indicating when the alarm was first raised by the managed object.

	alarmChangedTime
	M
	0..1
	DateTime
	Timestamp indicating when the alarm was last changed. It shall be present if the alarm has been updated.

	alarmClearedTime
	M
	0..1
	DateTime
	Timestamp indicating when the alarm was cleared. It shall be present if the alarm has been cleared.

	state
	M
	1
	Enum
	State of the alarm.
VALUES:
FIRED
UPDATED
CLEARED

	perceivedSeverity
	M
	1
	Enum
	Perceived severity of the managed object failure.
CRITICAL
MAJOR
MINOR
WARNING
INDETERMINATE
CLEARED

	eventTime
	M
	1
	DateTime
	Timestamp indicating when the fault was observed.

	eventType
	M
	1
	Enum
	Type of the event. The allowed values for the eventType attribute use the event type defined in Recommendation ITU‑T X.733 [3].
VALUES:
COMMUNICATION_ALARMS
PROCESSING_ALARM
ENVIRONMENT_ALARM
QOS_ALARM
EQUIPMENT_ALARM

	faultType
	M
	0..1
	String
	Information related to the type of the fault.
The allowed values for the faultType attribute depend on the type of the related managed object. For example, a resource of type "compute" may have faults of type "CPU failure", "memory failure", "network card failure", etc.

	probableCause
	M
	1
	String
	Information about the probable cause of the fault.

	isRootCause
	M
	1
	Boolean
	Parameter indicating if this fault is the root for other correlated alarms. If TRUE, then the alarms listed in the parameter correlatedAlarmId are caused by this fault.

	correlatedAlarmId
	M
	0..N
	Identifier (Reference to Alarm)
	List of other alarms correlated to this fault.

	faultDetails
	M
	0..N
	Not specified
	Provides additional information about the fault, e.g. information about the threshold, monitored attributes, indication of the trend of the monitored parameter, etc.



[bookmark: _Toc125030726]8.7	Information elements and notifications related to Virtualised Resources Capacity Management
[bookmark: _Toc125030727]8.7.1	Introduction
The clauses below define information elements and notifications related to virtualised resources capacity management.
[bookmark: _Toc125030728]8.7.2	TimePeriodInformation information element
[bookmark: _Toc125030729]8.7.2.1	Description
This information element specifies a time period for which capacity is queried.
[bookmark: _Toc125030730]8.7.2.2	Attributes
The TimePeriodInformation information element shall follow the indications provided in Table 8.7.2.2-1.
Table 8.7.2.2-1: Attributes of the TimePeriodInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	startTime
	M
	1
	DateTime
	Indication when the capacity query period starts.

	endTime
	M
	1
	DateTime
	Indication when the capacity query period ends.



[bookmark: _Toc125030731]8.7.3	CapacityInformation information element
[bookmark: _Toc125030732]8.7.3.1	Description
Multiple instances of this information element (at least one for each resource type) are used to specify the available
(i.e. consumable), reserved, allocated and the total capacity managed by the VIM or in a resource zone managed by the VIM.
[bookmark: _Toc125030733]8.7.3.2	Attributes
The CapacityInformation information element shall follow the indications provided in Table 8.7.3.2-1.
Table 8.7.3.2-1: Attributes of the CapacityInformation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	availableCapacity
	M
	0..1
	Not specified
	Free capacity available for allocation and reservation. It can be specified in terms of current capacity; or
minimum and maximum capacity;
average capacity; or 
other statistical measurement in the specified time interval.
The set of measurements is part of the protocol design.

	reservedCapacity
	M
	0..1
	Not specified
	Reserved capacity. It can be specified in terms of current capacity; or
minimum and maximum capacity;
average capacity; or
other statistical measurement in the specified time interval.
The set of measurements is part of the protocol design.

	totalCapacity
	M
	0..1
	Not specified
	The total capacity is usually specified as a fixed capacity without variations in time
(see note 1).
The set of measurements is part of the protocol design.

	allocatedCapacity
	M
	0..1
	Not specified
	The allocated capacity is usually specified as the current allocated capacity (see note 2).

	NOTE 1:	VIM does not keep schedules for equipment build-out.
NOTE 2:	The allocated capacity is given without time variation since the VIM does not have a schedule of future allocations and de-allocations.



[bookmark: _Toc125030734]8.7.4	CapacityChangeNotification
[bookmark: _Toc125030735]8.7.4.1	Description
This notification informs the receiver of changes in the capacity of NFVI resources managed by the VIM. The notification is mandatory.
[bookmark: _Toc125030736]8.7.4.2	Trigger conditions
This notification is published when the available, allocated/used, reserved or total capacity of NFVI resources managed by the VIM is changed due to: 
Allocation/termination/updating of NFVI resources affecting the available and/or allocated/used capacity.
Creation/termination/updating of reservations affecting the available and/or reserved capacity.
Addition/removal/upgrading of physical infrastructure affecting the available and total capacity.
Faults and repair of physical infrastructure affecting the c available and total capacity.
[bookmark: _Toc125030737]8.7.4.3	Attributes
The CapacityChangeNotification shall follow the indications provided in Table 8.7.4.3-1.
Table 8.7.4.3-1: Attributes of the CapacityChangeNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	changeId
	M
	1
	Identifier
	Identifies a change in the capacity.

	zoneId
	M
	0..1
	Identifier
	Identifies the resource zone for which the capacity has changed. When omitted the total capacity managed by the VIM is reported.

	resourceDescriptor
	M
	1
	Not specified
	Resource type for which the capacity is changed.

	capacityInformation
	M
	1
	CapacityInformation
	Available, total, reserved and/or allocated/used capacity of the Resource Zone, or the available, total, reserved and/or allocated/used capacity of the VIM in case the Resource Zone is omitted.



[bookmark: _Toc125030738]8.7.5	ResourceCapacityThreshold information element
[bookmark: _Toc125030739]8.7.5.1	Description
This information element defines thresholds for sending capacity change notifications.
[bookmark: _Toc125030740]8.7.5.2	Attributes
The ResourceCapacityThreshold information element shall follow the indications provided in Table 8.7.5.2-1.
Table 8.7.5.2-1: Attributes of the ResourceCapacityThreshold information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	thresholdType
	M
	1
	Enum
	Specifies the type of threshold. The list of possible values is part of the protocol design and might include: absolute value, percentage of total capacity, delta related to current value, single/multi valued threshold, static/dynamic threshold, etc.
VALUES:
SIMPLE: Single-valued static threshold
Etc.

	threshold
	M
	1
	Not specified
	Details of the threshold: value to be crossed and direction in which it is crossed and capacity information to which it applies (available, total, reserved, allocated).



[bookmark: _Toc125030741]8.8	Information elements and notifications related to Reservation
[bookmark: _Toc125030742]8.8.1	Introduction
The Virtualised Resource Reservation information elements contain information related to reservations of virtualisation resources used for input and output in the Compute, Network and Storage Virtualised Resource Reservation Management interfaces.
The clauses below define information elements and notifications related to reservation.
[bookmark: _Toc125030743]8.8.2	ReservedVirtualCompute information element
[bookmark: _Toc125030744]8.8.2.1	Description
The compute resource reservation information element encapsulates information about a reservation for virtualised compute resources. It includes information about virtual compute resource pool and virtualisation container reservations.
[bookmark: _Toc125030745]8.8.2.2	Attributes
The ReservedVirtualCompute information element shall follow the indications provided in Table 8.8.2.2-1.
Table 8.8.2.2-1: Attributes of the ReservedVirtualCompute information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the resource reservation.

	computePoolReserved
	M
	0..1
	ReservedComputePool
	Information about compute resources that have been reserved, e.g. {"cpu_cores": 90, "vm_instances": 10, "ram": 10 000}. See clause 8.8.3.3.

	virtualisationContainerReserved
	M
	0..N
	ReservedVirtualisationContainer
	Information about the virtualisation container(s) that have been reserved. See clause 8.8.5.3.

	reservationStatus
	M
	1
	Enum
	Status of the compute resource reservation, e.g. to indicate if a reservation is being used.
VALUES:
RESERVATION_BEING_USED
RESERVATION_NOT_USED

	startTime
	M
	0..1
	DateTime
	Indication when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Indication when the reservation ends (when it is expected that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Indication when the VIM can release the reservation in case no allocation request against this reservation was made.



[bookmark: _Toc125030746]8.8.3	Information elements related to Compute Pool Reservation
[bookmark: _Toc125030747]8.8.3.1	Introduction
The compute reservation information elements encapsulate information about virtual compute resource pool reservations. The information elements contain details about number of CPU cores, number of virtualisation container instances, size of virtual memory, as well as different attributes of the virtual compute resource pool.
[bookmark: _Toc125030748]8.8.3.2	ComputePoolReservation information element
[bookmark: _Toc125030749]8.8.3.2.1	Description
This clause describes the attributes for the ComputePoolReservation information element.
[bookmark: _Toc125030750]8.8.3.2.2	Attributes
The ComputePoolReservation information element shall follow the indications provided in Table 8.8.3.2.2-1.
Table 8.8.3.2.2-1: Attributes of the ComputePoolReservation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	numCpuCores
	M
	1
	Integer
	Number of CPU cores to be reserved.

	numVcInstances
	M
	1
	Integer
	Number of virtualised container instances to be reserved.

	virtualMemSize
	M
	1
	Number
	Size of virtual memory to be reserved.

	computeAttributes
	M
	1
	VirtualComputeAttributesReservationData
	Information specifying additional attributes of the compute resource to be reserved. See clause 8.8.3.4.



[bookmark: _Toc125030751]8.8.3.3	ReservedComputePool information element
[bookmark: _Toc125030752]8.8.3.3.1	Description
This clause describes the attributes for the ReservedComputePool information element.
[bookmark: _Toc125030753]8.8.3.3.2	Attributes
The ReservedComputePool information element shall follow the indications provided in Table 8.8.3.3.2-1.
Table 8.8.3.3.2-1: Attributes of the ReservedComputePool information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	numCpuCores
	M
	1
	Integer
	Number of CPU cores that have been reserved.

	numVcInstances
	M
	1
	Integer
	Number of virtual container instances that have been reserved.

	virtualMemSize
	M
	1
	Number
	Size of virtual memory that has been reserved.

	computeAttributes
	M
	1
	ReservedVirtualComputeAttributes
	Information specifying additional attributes of the virtual compute resource that have been reserved. See clause 8.8.3.5.

	zoneId
	M
	0..1
	Identifier (Reference to ResourceZone)
	References the resource zone where the virtual compute resources have been reserved.
If not present, the reserved compute resources are not bound to a specific resource zone.



[bookmark: _Toc125030754]8.8.3.4	VirtualComputeAttributesReservationData information element
[bookmark: _Toc125030755]8.8.3.4.1	Description
This clause describes the attributes for the VirtualComputeAttributesReservationData information element.
[bookmark: _Toc125030756]8.8.3.4.2	Attributes
The VirtualComputeAttributesReservationData information element shall follow the indications provided in Table 8.8.3.4.2-1.
Table 8.8.3.4.2-1: Attributes of the VirtualComputeAttributesReservationData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	accelerationCapability
	M
	0..N
	Not specified
	Selected acceleration capabilities (e.g. crypto, GPU) from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is requested.

	cpuArchitecture
	M
	0..1
	Not specified
	CPU architecture type. Examples are "x86", "ARM". The cardinality can be 0, if no particular CPU architecture type is requested.

	virtualCpuOversubscriptionPolicy
	M
	0..1
	Not specified
	CPU core oversubscription policy in terms of virtual CPU cores to physical CPU cores/threads on the platform. The cardinality can be 0, if no particular value is requested.



[bookmark: _Toc125030757]8.8.3.5	ReservedVirtualComputeAttributes information element
[bookmark: _Toc125030758]8.8.3.5.1	Description
This clause describes the attributes for the ReservedVirtualComputeAttributes information element.
[bookmark: _Toc125030759]8.8.3.5.2	Attributes
The ReservedVirtualComputeAttributes information element shall follow the indications provided in Table 8.8.3.5.2-1.
Table 8.8.3.5.2-1: Attributes of the ReservedVirtualComputeAttributes information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	accelerationCapability
	M
	0..N
	Not specified
	Selected acceleration capabilities (e.g. crypto, GPU) from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is provided.

	cpuArchitecture
	M
	0..1
	Not specified
	CPU architecture type. Examples are "x86", "ARM". The cardinality can be 0, if no particular CPU architecture type is provided.

	virtualCpuOversubscriptionPolicy
	M
	0..1
	Not specified
	CPU core oversubscription policy in terms of virtual CPU cores to physical CPU cores/threads on the platform. The cardinality can be 0, if no particular value is provided.



[bookmark: _Toc125030760]8.8.4	Information elements related to Network Reservation
[bookmark: _Toc125030761]8.8.4.1	Introduction
The network reservation information elements encapsulate information about network resource reservations. A network reservation includes information about number and list of public IP addresses, network type, and bandwidth requirements. It can also include specific network ports for reservation. The network resource reservation includes information about a created reservation for a network resource.
[bookmark: _Toc125030762]8.8.4.2	ReservedVirtualNetwork information element
[bookmark: _Toc125030763]8.8.4.2.1	Description
This clause describes the attributes for the ReservedVirtualNetwork information element.
[bookmark: _Toc125030764]8.8.4.2.2	Attributes
The ReservedVirtualNetwork information element shall follow the indications provided in Table 8.8.4.2.2-1.
Table 8.8.4.2.2-1: Attributes of the ReservedVirtualNetwork information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the resource reservation.

	publicIpAddresses
	M
	0..1
	ReservedPublicIpAddresses
	Information specifying the list of public IP addresses that have been reserved. See clause 8.8.4.9.

	networkAttributes
	M
	1
	ReservedVirtualNetworkAttributes
	Information specifying additional attributes of the network resource that has been reserved.
See clause 8.8.4.6.

	networkPorts
	M
	0..N
	ReservedVirtualNetworkPort
	List of specific network ports that have been reserved.
See clause 8.8.4.7.

	reservationStatus
	M
	1
	Enum
	Status of the network resource reservation, e.g. to indicate if a reservation is being used.
VALUES:
RESERVATION_BEING_USED
RESERVATION_NOT_USED

	startTime
	M
	0..1
	DateTime
	Indication when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Indication when the reservation ends (when it is expected that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Indication when the VIM can release the reservation in case no allocation request against this reservation was made.

	zoneId
	M
	0..1
	Identifier (Reference to ResourceZone)
	References the resource zone where the virtual network resources have been reserved.
If not present, the reserved network resources are not bound to a specific resource zone.



[bookmark: _Toc125030765]8.8.4.3	VirtualNetworkReservation information element
[bookmark: _Toc125030766]8.8.4.3.1	Description
This clause describes the attributes for the VirtualNetworkReservation information element.
[bookmark: _Toc125030767]8.8.4.3.2	Attributes
The VirtualNetworkReservation information element shall follow the indications provided in Table 8.8.4.3.2-1.
Table 8.8.4.3.2-1: Attributes of the VirtualNetworkReservation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	publicIpAddresses
	M
	0..1
	PublicIpAddressesReservationData
	Information specifying the number and list of public IP addresses to be reserved. See clause 8.8.4.8.

	networkAttributes
	M
	1
	VirtualNetworkAttributesReservationData
	Information specifying additional attributes of the network resource to be reserved. See clause 8.8.4.4.

	networkPorts
	M
	0..N
	VirtualNetworkPortReservationData
	List of specific network ports to be reserved. See clause 8.8.4.5.


[bookmark: _Toc125030768]8.8.4.4	VirtualNetworkAttributesReservationData information element
[bookmark: _Toc125030769]8.8.4.4.1	Description
This clause describes the attributes for the VirtualNetworkAttributesReservationData information element.
[bookmark: _Toc125030770]8.8.4.4.2	Attributes
The VirtualNetworkAttributesReservationData information element shall follow the indications provided in Table 8.8.4.4.2-1.
Table 8.8.4.4.2-1: Attributes of the VirtualNetworkAttributesReservationData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	bandwidth
	M
	1
	Number
	Minimum network bitrate (in Mbps).

	networkType
	M
	0..1
	String
	Type of network that maps to the virtualised network to be reserved. Examples are: "local", "vlan", "vxlan", "gre", etc.

	segmentationId
	M
	0..1
	Integer
	The segmentation identifier of the network that maps to the virtualised network to be reserved, for which, the segmentation model is defined by the networkType attribute. For instance, for a "vlan" networkType, it corresponds to the vlan identifier; and for a "gre" networkType, it corresponds to a gre key.
Cardinality can be "0" to cover the case where networkType is flat network without any specific segmentation.

	isShared
	M
	0..1
	Boolean
	Specifies whether the virtualised network to be reserved is shared among consumers.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030771]8.8.4.5	VirtualNetworkPortReservationData information element
[bookmark: _Toc125030772]8.8.4.5.1	Description
This clause describes the attributes for the VirtualNetworkPortReservationData information element.
A network port is a communication endpoint under a network.
[bookmark: _Toc125030773]8.8.4.5.2	Attributes
The VirtualNetworkPortReservationData information element shall follow the indications provided in Table 8.8.4.5.2-1.
Table 8.8.4.5.2-1: Attributes of the VirtualNetworkPortReservationData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	portId
	M
	1
	Identifier
	Identifier of the network port to reserve.

	portType
	M
	1
	Not specified
	Type of network port. Examples of types are access ports, or trunk ports (layer 1) that become transport for multiple layer 2 or layer 3 networks.

	bandwidth
	M
	0..1
	Number
	Bitrate of the virtual network port (in Mbps).

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030774]8.8.4.6	ReservedVirtualNetworkAttributes information element
[bookmark: _Toc125030775]8.8.4.6.1	Description
This clause describes the attributes for the ReservedVirtualNetworkAttributes information element.
[bookmark: _Toc125030776]8.8.4.6.2	Attributes
The ReservedVirtualNetworkAttributes information element shall follow the indications provided in Table 8.8.4.6.2-1.
Table 8.8.4.6.2-1: Attributes of the ReservedVirtualNetworkAttributes information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	bandwidth
	M
	1
	Number
	Minimum network bitrate (in Mbps).

	networkType
	M
	1
	String
	Type of network that maps to the virtualised network that has been reserved. Examples are: "local", "vlan", "vxlan", "gre", etc.

	segmentationId
	M
	0..1
	Integer
	The segmentation identifier of the network that maps to the virtualised network that has been reserved, for which, the segmentation model is defined by the networkType attribute. For instance, for a "vlan" networkType, it corresponds to the vlan identifier; and for a "gre" networkType, it corresponds to a gre key.
Cardinality can be "0" to cover the case where networkType is flat network without any specific segmentation.

	isShared
	M
	1
	Boolean
	Specifies whether the virtualised network that has been reserved is shared among consumers.

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030777]8.8.4.7	ReservedVirtualNetworkPort information element
[bookmark: _Toc125030778]8.8.4.7.1	Description
This clause describes the attributes for the ReservedVirtualNetworkPort information element.
A network port is a communication endpoint under a network.
[bookmark: _Toc125030779]8.8.4.7.2	Attributes
The ReservedVirtualNetworkPort information element shall follow the indications provided in Table 8.8.4.7.2-1.
Table 8.8.4.7.2-1: Attributes of the ReservedVirtualNetworkPort information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	portId
	M
	1
	Identifier
	Identifier of the network port that has been reserved.

	portType
	M
	1
	Not specified
	Type of network port. Examples of types are access ports, or trunk ports (layer 1) that become transport for multiple layer 2 or layer 3 networks.

	bandwidth
	M
	0..1
	Number
	Bitrate of the virtual network port (in Mbps).

	metadata
	O
	0..N
	KeyValuePair
	List of metadata key-value pairs used by the consumer to associate meaningful metadata to the related virtualised resource.



[bookmark: _Toc125030780]8.8.4.8	PublicIpAddressesReservationData information element
[bookmark: _Toc125030781]8.8.4.8.1	Description
This clause describes the attributes for the PublicIpAddressesReservationData information element.
[bookmark: _Toc125030782]8.8.4.8.2	Attributes
The PublicIpAddressesReservationData information element shall follow the indications provided in Table 8.8.4.8.2-1.
Table 8.8.4.8.2-1: Attributes of the PublicIpAddressesReservationData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	numPublicIps
	M
	0..1
	Integer
	Number of public IP addresses to be reserved.

	networkId
	M
	0..1
	Identifier
	Unique identifier of the network from which public IP addresses can be reserved.

	publicIps
	M
	0..N
	IpAddress
	List of public IP addresses to be reserved.

	NOTE 1:	It is assumed that the virtual network identified by networkId with subnetwork has been created and that the public IP addresses are outside of the allocation pool(s) of this network/subnetwork.
NOTE 2:	At least one of the attributes shall be present.



[bookmark: _Toc125030783]8.8.4.9	ReservedPublicIpAddresses information element
[bookmark: _Toc125030784]8.8.4.9.1	Description
This clause describes the attributes for the ReservedPublicIpAddresses information element.
[bookmark: _Toc125030785]8.8.4.9.2	Attributes
The ReservedPublicIpAddresses information element shall follow the indications provided in Table 8.8.4.9.2-1.
Table 8.8.4.9.2-1: Attributes of the ReservedPublicIpAddresses information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	networkId
	M
	1
	Identifier
	Unique identifier of the network from which public IP addresses have been reserved. 

	publicIps
	M
	1..N
	IpAddress
	List of public IP addresses that have been reserved.



[bookmark: _Toc125030786]8.8.5	Information elements related to Virtualisation Container Reservation
[bookmark: _Toc125030787]8.8.5.1	Introduction
The VirtualisationContainerReservation information element encapsulates information about virtualisation container reservations, including (among others), virtual memory, CPUs, storage and virtual network interfaces, as well as a zone ID.
[bookmark: _Toc125030788]8.8.5.2	VirtualisationContainerReservation information element
[bookmark: _Toc125030789]8.8.5.2.1	Description
This clause describes the attributes for the VirtualisationContainerReservation information element.
[bookmark: _Toc125030790]8.8.5.2.2	Attributes
The VirtualisationContainerReservation information element shall follow the indications provided in Table 8.8.5.2.2-1.
Table 8.8.5.2.2-1: Attributes of the VirtualisationContainerReservation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	containerId
	M
	1
	Identifier
	Identifier of the virtualisation container to be reserved.

	containerFlavour
	M
	1
	VirtualComputeFlavour
	Encapsulates information of the virtualisation container to be reserved.
See clause 8.4.2.2.



[bookmark: _Toc125030791]8.8.5.3	ReservedVirtualisationContainer information element
[bookmark: _Toc125030792]8.8.5.3.1	Description
This clause describes the attributes for the ReservedVirtualisationContainer information element.
[bookmark: _Toc125030793]8.8.5.3.2	Attributes
The ReservedVirtualisationContainer information element shall follow the indications provided in Table 8.8.5.3.2-1.
Table 8.8.5.3.2-1: Attributes of the ReservedVirtualisationContainer information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	containerId
	M
	1
	Identifier
	Identifier of the virtualisation container that has been reserved.

	flavourId
	M
	1
	Identifier
	Identifier of the given compute flavour used to reserve the virtualisation container.

	accelerationCapability
	M
	0..N
	Not specified
	Selected acceleration capabilities (e.g. crypto, GPU) from the set of capabilities offered by the compute node acceleration resources. The cardinality can be 0, if no particular acceleration capability is provided.

	virtualMemory
	M
	1
	VirtualMemory
	Virtual memory of the reserved virtualisation container.

	virtualCpu
	M
	1
	VirtualCpu
	Virtual CPU(s) of the reserved virtualisation container.

	virtualDisks
	M
	1..N
	VirtualStorage
	Provides information of the virtualised storage resources attached to the reserved virtualisation container.

	virtualNetworkInterface
	M
	0..N
	VirtualNetworkInterface
	Provides information of the virtual network interfaces of the reserved virtualisation container.

	zoneId
	M
	0..1
	Identifier (Reference to ResourceZone)
	References the resource zone where the virtualisation container has been reserved.
Cardinality can be 0 to cover the case where reserved network resources are not bound to a specific resource zone.



[bookmark: _Toc125030794]8.8.6	Information elements related to Storage Reservation
[bookmark: _Toc125030795]8.8.6.1	Introduction
The storage reservation information elements encapsulate information about storage resource pool reservations. A storage reservation includes information about the size of storage, number of snapshots, and number of volumes. The storage resource reservation includes information about a created reservation for a storage resource.
[bookmark: _Toc125030796]8.8.6.2	ReservedVirtualStorage information element
[bookmark: _Toc125030797]8.8.6.2.1	Description
This clause describes the attributes for the ReservedVirtualStorage information element.
[bookmark: _Toc125030798]8.8.6.2.2	Attributes
The ReservedVirtualStorage information element shall follow the indications provided in Table 8.8.6.2.2-1.
Table 8.8.6.2.2-1: Attributes of the ReservedVirtualStorage information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the resource reservation.

	storagePoolReserved
	M
	0..1
	ReservedStoragePool
	Information about storage resources that have been reserved, e.g. {"gigabytes": 1 000, "snapshots": 10, "volumes": 10}. See clause 8.8.6.4.

	reservationStatus
	M
	1
	Enum
	Status of the storage resource reservation, e.g. to indicate if a reservation is being used.
VALUES:
RESERVATION_BEING_USED
RESERVATION_NOT_USED

	startTime
	M
	0..1
	DateTime
	Indication when the consumption of the resources starts. If not present, resources are reserved for immediate use.

	endTime
	M
	0..1
	DateTime
	Indication when the reservation ends (when it is expected that the resources will no longer be needed) and used by the VIM to schedule the reservation. If not present, resources are reserved for unlimited usage time.

	expiryTime
	M
	0..1
	DateTime
	Indication when the VIM can release the reservation in case no allocation request against this reservation was made.



[bookmark: _Toc125030799]8.8.6.3	StoragePoolReservation information element
[bookmark: _Toc125030800]8.8.6.3.1	Description
This clause describes the attributes for the StoragePoolReservation information element.
[bookmark: _Toc125030801]8.8.6.3.2	Attributes
The StoragePoolReservation information element shall follow the indications provided in Table 8.8.6.3.2-1.
Table 8.8.6.3.2-1: Attributes of the StoragePoolReservation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	storageSize
	M
	1
	Number
	Size of virtualised storage resource (e.g. size of volume, in GB) to be reserved.

	numSnapshots
	M
	0..1
	Integer
	Number of snapshots to be reserved. Cardinality can be 0 if no specific number of snapshots is to be reserved.

	numVolumes
	M
	0..1
	Integer
	Number of volumes to be reserved. Cardinality can be 0 if no specific number of volumes is to be reserved.



[bookmark: _Toc125030802]8.8.6.4	ReservedStoragePool information element
[bookmark: _Toc125030803]8.8.6.4.1	Description
This clause describes the attributes for the ReservedStoragePool information element.
[bookmark: _Toc125030804]8.8.6.4.2	Attributes
The ReservedStoragePool information element shall follow the indications provided in Table 8.8.6.4.2-1.
Table 8.8.6.4.2-1: Attributes of the ReservedStoragePool information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	storageSize
	M
	1
	Number
	Size of virtualised storage resource that has been reserved.

	numSnapshots
	M
	1
	Integer
	Number of snapshots that have been reserved.

	numVolumes
	M
	1
	Integer
	Number of volumes that have been reserved.

	zoneId
	M
	0..1
	Identifier (Reference to ResourceZone)
	References the resource zone where the virtual storage resources have been reserved.
If not present, the reserved storage resources are not bound to a specific resource zone.



[bookmark: _Toc125030805]8.8.7	VirtualisedResourceReservationChangeNotification
[bookmark: _Toc125030806]8.8.7.1	Description
This notification indicates a change in a virtualised resource reservation. Support of this notification is mandatory.
[bookmark: _Toc125030807]8.8.7.2	Trigger conditions
This notification is triggered when:
· A resource reservation has been updated.
· A resource reservation changed due to changes in underlying resources that are part of this reservation.
[bookmark: _Toc125030808]8.8.7.3	Attributes
The VirtualisedResourceReservationChangeNotification shall follow the indications provided in Table 8.8.7.3-1.
Table 8.8.7.3-1: Attributes of the VirtualisedResourceReservationChangeNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	changeId
	M
	1
	Identifier
	Unique identifier of the change on the virtualised resource reservation.

	reservationId
	M
	1
	Identifier
	Identifies the reservation being changed.

	vimId
	M
	1
	Identifier
	Identifies the VIM reporting the change.

	changeType
	M
	1
	String
	Categorizes the type of change. Possible values can be related to an update of the reservation or a change in the resources part of the reservation.

	changedReservationData
	M
	0..1
	Not specified
	Details of the changes of the reservation.



[bookmark: _Toc125030809]8.9	Nfp information element
[bookmark: _Toc125030810]8.9.1	Description
This clause defines the Nfp information element.
[bookmark: _Toc125030811]8.9.2	Attributes
The Nfp information element shall follow the indications provided in Table 8.9.2-1.
Table 8.9.2-1: Attributes of the Nfp information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	nfpId
	M
	1
	Identifier
	Identifier of the NFP.

	virtualNetworkPortGroup
	M
	1..N
	VirtualNetworkPortGroup
	Virtual network port group.
See note 3.

	totalVnp
	O
	0..1
	Integer
	Total number of virtual network ports in this NFP queried for.

	nfpRule
	M
	1
	Rule
	NFP classification and selection rule(s).

	nfpState
	M
	1
	Enum
	Indicates whether the NFP is enabled or disabled.
VALUES:
ENABLED
DISABLED

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	When multiple attributes are included, the position of the attribute in the information element value specifies the position of the virtual network port group in the path.



[bookmark: _Toc125030812]8.10	Information elements related to NFVI-PoP
[bookmark: _Toc125030813]8.10.1	Introduction
This clause defines information elements related to NFVI-PoP.
[bookmark: _Toc125030814]8.10.2	ResourceZone information element
[bookmark: _Toc125030815]8.10.2.1	Description
The ResourceZone information element contains information about the Resource Zone.
[bookmark: _Toc125030816]8.10.2.2	Attributes
The ResourceZone information element shall follow the indications provided in Table 8.10.2.2-1.
Table 8.10.2.2-1: Attributes of the ResourceZone information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	zoneId
	M
	1
	Identifier
	Identifier of the Resource Zone.

	zoneName
	M
	1
	String
	Name of the Resource Zone.

	zoneState
	M
	1
	String
	Information about the current state of the Resource Zone, e.g. if the Resource Zone is available.

	nfviPopId
	M
	1
	Identifier (Reference to NfviPop)
	Identifier of the NFVI-PoP the Resource Zone belongs to.

	zoneProperty
	M
	1..N
	Not specified
	Set of properties that define the capabilities associated to the Resource Zone. Examples of capabilities may include: support of certain compute resource types (e.g. low performance, acceleration capabilities, etc. (see clause 8.3.2)), association to certain NFVI-PoP physical segregation (e.g. different power or network sub-systems, availability of redundancy power sub-systems), etc.

	metadata
	O
	0..N
	KeyValuePair
	Other metadata associated to the Resource Zone.



[bookmark: _Toc125030817]8.10.3	NfviPop information element
[bookmark: _Toc125030818]8.10.3.1	Description
The NfviPop information element contains basic data to identify an NFVI-PoP in a VIM. It provides geographic location information of the NFVI resources that the VIM manages, as well as other attributes which help consumer functional blocks build topological information relative to NFVI-PoP connectivity to other NFVI-PoP or N-PoP.
[bookmark: _Toc125030819]8.10.3.2	Attributes
The NfviPop information element shall follow the indications provided in Table 8.10.3.2-1.
Table 8.10.3.2-1: Attributes of the NfviPop information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	nfviPopId
	M
	1
	Identifier
	Identifier of the NFVI-PoP.

	vimId
	M
	1
	Identifier
	Identifier of the VIM.

	geographicalLocationInfo
	M
	1
	Location
	Provides information about the geographic location (e.g. geographic coordinates or address of the building, etc.) of the NFVI resources that the VIM manages.

	networkConnectivityEndpoint
	M
	1..N
	ConnectivityServiceEndpoint
	Information about network connectivity endpoints to the NFVI-PoP that the VIM manages which helps build topology information relative to NFVI-PoP connectivity to other NFVI-PoP or N-PoP. These endpoints enable the entities instantiated in the NFVI-PoP to be reachable by networks outside of the NFVI-PoP.



[bookmark: _Toc125030820]8.10.4	ConnectivityServiceEndpoint information element
[bookmark: _Toc125030821]8.10.4.1	Description
The ConnectivityServiceEndpoint information element contains User Network Interface data between NFVI-PoP and external network (e.g. WAN). 
[bookmark: _Toc125030822]8.10.4.2	Attributes
The ConnectivityServiceEndpoint information element shall follow the indications provided in Table 8.10.4.2-1.
Table 8.10.4.2-1: Attributes of the ConnectivityServiceEndpoint information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	connectivityServiceEndpointId
	M
	1
	Identifier
	Identifier of an endpoint to the NFVI-PoP.

	associatedResourceId
	M
	1
	Identifier
	Identifier of the resource providing the endpoint (e.g. a physical or virtual network gateway).

	connectivityServiceEndpoint
	M
	1
	Not specified
	Contains data about protocol names, logical or physical network port, etc. 



[bookmark: _Toc125030823]8.11	Information elements and notifications related to Quota
[bookmark: _Toc125030824]8.11.1	Introduction
[bookmark: OLE_LINK29]The quota information elements contain information related to quota of virtualised resources used for input and output in the Virtualised Compute, Network and Storage Resource Quota Management interfaces. 
The clauses below define information elements and notifications related to quota.
[bookmark: _Toc125030825]8.11.2	Information elements related to Compute Quota
[bookmark: _Toc125030826]8.11.2.1	Introduction
The compute quota information elements encapsulate information about virtual compute resource quotas. The information elements contain details about number of instance cores, number of virtualisation container instances, size of virtual memory.
The clauses below define information elements related to compute quota.
[bookmark: _Toc125030827]8.11.2.2	VirtualComputeQuotaData information element
[bookmark: _Toc125030828]8.11.2.2.1	Description
This clause describes the attributes for the VirtualComputeQuotaData information element.
[bookmark: _Toc125030829]8.11.2.2.2	Attributes
The VirtualComputeQuotaData information element shall follow the indications provided in Table 8.11.2.2.2-1.
Table 8.11.2.2.2-1: Attributes of the VirtualComputeQuotaData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	numVCPUs
	M
	0..1
	Integer
	Number of CPU cores to be restricted by the quota. The cardinality can be 0 if no specific number of CPU cores is to be restricted by the quota or the quota for CPU cores is not to be update (see note).

	numVcInstances
	M
	0..1
	Integer
	Number of virtualisation container instances to be restricted by the quota. The cardinality can be 0 if no specific number of virtualisation container instances is to be restricted by the quota or the quota for virtualisation container instances is not to be update (see note).

	virtualMemSize
	M
	0..1
	Number
	Size of virtual memory to be restricted by the quota. The cardinality can be 0 if no specific size of virtual memory is to be restricted by the quota or the quota for virtual memory is not to be update (see note).

	NOTE:	At least one of the three attributes shall be present.



[bookmark: _Toc125030830]8.11.2.3	VirtualComputeQuota information element
[bookmark: _Toc125030831]8.11.2.3.1	Description
This clause describes the attributes for the VirtualComputeQuota information element.
[bookmark: _Toc125030832]8.11.2.3.2	Attributes
The VirtualComputeQuota information element shall follow the indications provided in Table 8.11.2.3.2-1.
Table 8.11.2.3.2-1: Attributes of the VirtualComputeQuota information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	numVCPUs
	M
	0..1
	Integer
	Number of CPU cores that have been restricted by the quota.
The cardinality can be 0 if no specific number of CPU cores has been requested to be restricted by the quota.

	numVcInstances
	M
	0..1
	Integer
	Number of virtualisation container instances that have been restricted by the quota.
The cardinality can be 0 if no specific number of CPU cores has been requested to be restricted by the quota.

	virtualMemSize
	M
	0..1
	Number
	Size of virtual memory that has been restricted by the quota.
The cardinality can be 0 if no specific number of CPU cores has been requested to be restricted by the quota.



[bookmark: _Toc125030833]8.11.3	Information elements related to Network Quota
[bookmark: _Toc125030834]8.11.3.1	Introduction
The network quota information elements encapsulate information about network resource quotas. A network quota includes information about number of public IP addresses. It can also include specific network ports and number of subnets for quota.
The clauses below define information elements related to network quota.
[bookmark: _Toc125030835]8.11.3.2	VirtualNetworkQuotaData information element
[bookmark: _Toc125030836]8.11.3.2.1	Description
This clause describes the attributes for the VirtualNetworkQuotaData information element.
[bookmark: _Toc125030837]8.11.3.2.2	Attributes
The VirtualNetworkQuotaData information element shall follow the indications provided in Table 8.11.3.2.2-1.
Table 8.11.3.2.2-1: Attributes of the VirtualNetworkQuotaData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	numPublicIps
	M
	0..1
	Integer
	Number of public IP addresses to be restricted by the quota. The cardinality can be 0 if no specific number of public IP addresses is to be restricted by the quota or the quota for public IP addresses is not to be update (see note).

	numPorts
	M
	0..1
	Integer
	Number of ports to be restricted by the quota. The cardinality can be 0 if no specific number of ports is to be restricted by the quota or the quota for ports is not to be update (see note).

	numSubnets
	M
	0..1
	Integer
	Number of subnets to be restricted by the quota. The cardinality can be 0 if no specific number of subnets is to be restricted by the quota or the quota for subnets is not to be update (see note).

	NOTE:	At least one of the three attributes shall be present.



[bookmark: _Toc125030838]8.11.3.3	VirtualNetworkQuota information element
[bookmark: _Toc125030839]8.11.3.3.1	Description
This clause describes the attributes for the VirtualNetworkQuota information element.
[bookmark: _Toc125030840]8.11.3.3.2	Attributes
The VirtualNetworkQuota information element shall follow the indications provided in Table 8.11.3.3.2-1.
Table 8.11.3.3.2-1: Attributes of the VirtualNetworkQuota information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	numPublicIps
	M
	0..1
	Integer
	Number of public IP addresses that have been restricted by the quota. The cardinality can be 0 if no specific number of public IP addresses has been requested to be restricted by the quota.

	numPorts
	M
	0..1
	Integer
	Number of ports that have been restricted by the quota. The cardinality can be 0 if no specific number of ports has been requested to be restricted by the quota.

	numSubnets
	M
	0..1
	Integer
	Number of subnets that have been restricted by the quota. The cardinality can be 0 if no specific number of subnets has been requested to be restricted by the quota.



[bookmark: _Toc125030841]8.11.4	Information elements related to Storage Quota
[bookmark: _Toc125030842]8.11.4.1	Introduction
The storage quota information elements encapsulate information about storage resource quotas. A storage quota includes information about the size of storage, number of snapshots, and number of volumes.
The clauses below define information elements related to storage quota.
[bookmark: _Toc125030843]8.11.4.2	VirtualStorageQuotaData information element
[bookmark: _Toc125030844]8.11.4.2.1	Description
This clause describes the attributes for the VirtualStorageQuotaData information element.
[bookmark: _Toc125030845]8.11.4.2.2	Attributes
The VirtualStorageQuotaData information element shall follow the indications provided in Table 8.11.4.2.2-1.
Table 8.11.4.2.2-1: Attributes of the VirtualStorageQuotaData information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	storageSize
	M
	0..1
	Number
	Size of virtualised storage resource (e.g. size of volume, in GB) to be restricted by the quota.
Cardinality can be 0 if no specific size of virtualised storage resource is to be restricted by the quota or the quota for the size of virtualised storage resource is not to be update (see note).

	numSnapshots
	M
	0..1
	Integer
	Number of snapshots to be restricted by the quota. Cardinality can be 0 if no specific number of snapshots is to be restricted by the quota or the quota for the snapshots is not to be update 
(see note).

	numVolumes
	M
	0..1
	Integer
	Number of volumes to be restricted by the quota. Cardinality can be 0 if no specific number of volumes is to be restricted by the quota or the quota for the volumes is not to be update (see note).

	NOTE:	At least one of the three attributes shall be present.



[bookmark: _Toc125030846]8.11.4.3	VirtualStorageQuota information element
[bookmark: _Toc125030847]8.11.4.3.1	Description
This clause describes the attributes for the VirtualStorageQuota information element.
[bookmark: _Toc125030848]8.11.4.3.2	Attributes
The VirtualStorageQuota information element shall follow the indications provided in Table 8.11.4.3.2-1.
Table 8.11.4.3.2-1: Attributes of the VirtualStorageQuota information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	storageSize
	M
	0..1
	Number
	Size of virtualised storage resource that has been restricted by the quota. Cardinality can be 0 if no specific size of virtualised storage resource has been requested to be restricted by the quota.

	numSnapshots
	M
	0..1
	Integer
	Number of snapshots that have been restricted by the quota. The cardinality can be 0 if no specific number of snapshots has been requested to be restricted by the quota.

	numVolumes
	M
	0..1
	Integer
	Number of volumes that have been restricted by the quota. The cardinality can be 0 if no specific number of volumes has been requested to be restricted by the quota.



[bookmark: _Toc125030849]8.11.5	VirtualisedResourceQuotaChangeNotification
[bookmark: _Toc125030850]8.11.5.1	Description
This notification indicates a Quota change in a virtualised resource. Support of this notification is mandatory.
[bookmark: _Toc125030851]8.11.5.2	Trigger conditions
This notification is triggered when:
A resource Quota is being updated.
[bookmark: _Toc125030852]8.11.5.3	Attributes
The VirtualisedResourceQuotaChangeNotification information element shall follow the indications provided in Table 8.11.5.3-1.
Table 8.11.5.3-1: Attributes of the VirtualisedResourceQuotaChangeNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	changeId
	M
	1
	Identifier
	Unique identifier of the change on the virtualised resource Quota.

	resourceGroupId
	M
	1
	Identifier
	Unique identifier of the "infrastructure resource group", logical grouping of virtual resources assigned to a tenant within an Infrastructure Domain.

	vimId
	M
	1
	Identifier
	Identifies the VIM reporting the change.

	changeType
	M
	1
	String
	It categorizes the type of change. Possible values can be related to an update of the Quota.

	changedQuotaData
	M
	0..1
	Not specified
	Details of the changes of the Quota.



[bookmark: _Toc125030853]8.12	Additional information elements for Nfp management
[bookmark: _Toc125030854]8.12.1	VirtualNetworkPortGroup information element
[bookmark: _Toc125030855]8.12.1.1	Description
This clause defines the VirtualNetworkPortGroup information element. This information element references a set of virtual network port pairs, each corresponding to a pair of egress and ingress CPs and specifies rules for forwarding traffic to the ingress ports of the constituent port pairs. 
[bookmark: _Toc125030856]8.12.1.2	Attributes
The VirtualNetworkPortGroup information element shall follow the indications provided in Table 8.12.1.2-1.
Table 8.12.1.2-1: Attributes of the VirtualNetworkPortGroup information element
	Attributes
	Qualifier
	Cardinality
	Content
	Description

	virtualNetworkPortPair
	M
	1..N
	VirtualNetworkPortPair
	Specifies a virtual network port pair.
See note.

	forwardingBehaviour
	M
	0..1
	Enum
	Specifies a rule to apply to forward traffic to the ingress virtual network ports of the group.
VALUES:
ALL
LB
"ALL" specifies a rule that traffic flows shall be forwarded simultaneously to all network ports;
"LB" specifies a rule that traffic flows shall be forwarded to one network port of the group selected based on a load-balancing algorithm.

	forwardingBehaviourInputParameters
	M
	0..1
	Not specified
	Provides input parameters to configure the forwarding behaviour (e.g. identifies a load balancing algorithm and criteria).

	NOTE:	All virtual network port pairs in a group shall be instantiated from connection point descriptors or service access point descriptors referenced in the corresponding network forwarding path descriptor (see ETSI GS NFV-IFA 014 [4]), as belonging to the same network forwarding path position.



[bookmark: _Toc125030857]8.12.2	VirtualNetworkPortPair information element
[bookmark: _Toc125030858]8.12.2.1	Description
This clause defines the VirtualNetworkPortPair information element. This information element references a pair of ingress and egress virtual network ports.
[bookmark: _Toc125030859]8.12.2.2	Attributes
The VirtualNetworkPortPair information element shall follow the indications provided in Table 8.12.2.2-1.
Table 8.12.2.2-1: Attributes of the VirtualNetworkPortPair information element
	Attributes
	Qualifier
	Cardinality
	Content
	Description

	ingressVnp
	M
	1
	Identifier (Reference to VirtualNetworkPort)
	Identifies a virtual network port.
See notes 1, 2 and 3.

	egressVnp
	M
	1
	Identifier (Reference to VirtualNetworkPort)
	Identifies a virtual network port.
See notes 1, 2 and 3.

	NOTE 1:	This identifier maps to the resourceId attribute of a VirtualNetworkPort information element as defined in clause 8.4.5.4.
NOTE 2:	The mapping between virtual network ports and connection points specified in a VNFD and an NSD is managed by the VNFM and NFVO.
NOTE 3:	The two virtual network ports may be identical.



[bookmark: _Toc125030860]8.13	Information elements related to Compute Host Reservation
[bookmark: _Toc125030861]8.13.1	Introduction
This clause defines information elements related to Compute Host Reservation.
[bookmark: _Toc125030862]8.13.2	ReservedComputeHosts information element
[bookmark: _Toc125030863]8.13.2.1	Description
This clause describes the attributes for the ReservedComputeHosts information element.
[bookmark: _Toc125030864]8.13.2.2	Attributes
The ReservedComputeHosts information element shall follow the indications provided in Table 8.13.2.2-1.
Table 8.13.2.2-1: Attributes of the ReservedComputeHosts information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	reservationId
	M
	1
	Identifier
	Identifier of the compute host reservation.

	minAmount
	M
	1
	Integer
	Minimum amount of reserved compute hosts.

	maxAmount
	M
	1
	Integer
	Maximum amount of reserved compute hosts.

	startTime
	M
	1
	DateTime
	Start time for consumption of the reserved compute hosts by a given tenant. 

	endTime
	M
	1
	DateTime
	End time for consumption of the reserved compute hosts by a given tenant.

	reservationStatus
	M
	1
	Enum
	Status of the resource reservation, e.g. to indicate if a reservation is being used.
VALUES:
RESERVATION_BEING_USED
RESERVATION_NOT_USED

	computeHostProperties
	M
	0..N
	Not specified
	Set of properties that define the capabilities associated to the reserved compute hosts (e.g. hypervisor capabilities).

	zoneId
	M
	0..1
	Identifier (Reference to ResourceZone)
	References the resource zone where the compute hosts have been reserved.



[bookmark: _Toc125030865]8.14	Information elements and notifications related to Policy Management
[bookmark: _Toc125030866]8.14.1	Introduction
The clauses below define information elements and notifications related to policy management.
[bookmark: _Toc125030867]8.14.2	Information elements related to Policy Management Operations
[bookmark: _Toc125030868]8.14.2.1	Introduction
The clauses below define information elements related to policy management operations.
[bookmark: _Toc125030869]8.14.2.2	PolicyInfo information element
[bookmark: _Toc125030870]8.14.2.2.1	Description
This information element provides policy related information. It contains the policy itself and additional information related to the policy.
[bookmark: _Toc125030871]8.14.2.2.2	Attributes
The structure of the PolicyInfo information element shall comply with the provisions for the PolicyInfo information element as defined in ETSI GS NFV-IFA 013 [6], clause 8.8.2.2.2.
[bookmark: _Toc125030872]8.14.3	PolicyChangeNotification
[bookmark: _Toc125030873]8.14.3.1	Description
This notification indicates a change of an NFV-MANO policy related to operations of transferring policy, deleting policy, activating policy and deactivating policy.
Support of this notification is mandatory. 
[bookmark: _Toc125030874]8.14.3.2	Trigger Conditions
The notification is produced when:
A policy has been changed as a result of an operation of TransferPolicy, DeletePolicy, ActivatePolicy or DeactivatePolicy.
[bookmark: _Toc125030875]8.14.3.3	Attributes
The PolicyChangeNotification shall comply with the provisions in clause 8.8.3.3 of ETSI GS NFV-IFA 013 [6].
[bookmark: _Toc125030876]8.14.4	PolicyConflictNotification
[bookmark: _Toc125030877]8.14.4.1	Description
This notification indicates a policy conflict is detected by the VIM. A policy conflict can include any conflicted monitored events, conditions or actions among two or more polices enforced by the VIM.
Support of this notification is mandatory.
[bookmark: _Toc125030878]8.14.4.2	Trigger Conditions
The notification is produced when:
A policy conflict is detected by the VIM.
[bookmark: _Toc125030879]8.14.4.3	Attributes
The PolicyConflictNotification shall comply with the provisions in clause 8.8.4.3 of ETSI GS NFV-IFA 013 [6].
[bookmark: _Toc125030880]8.15	Information elements related to Mirroring Job
[bookmark: _Toc125030881]8.15.1	Introduction
This clause specifies information elements related to a data flow mirroring job.
[bookmark: _Toc125030882]8.15.2	MirroringJob information element
[bookmark: _Toc125030883]8.15.2.1	Description
This information element represents a data flow mirroring job.
[bookmark: _Toc125030884]8.15.2.2	Attributes
The MirroringJob information element shall follow the indications provided in Table 8.15.2.2-1.
Table 8.15.2.2-1: Attributes of the MirroringJob information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	mirroringJobId
	M
	1
	Identifier
	Unique identifier of the Data Flow Mirroring Job.

	mirroringJobName
	M
	1
	String
	Name of the Data Flow Mirroring Job.

	description
	M
	1
	String
	Information description of the Data Flow Mirroring Job.

	collectorDetails
	M
	1
	Not specified
	Information about where the mirrored flow is to be delivered. See note 1.

	dataFlowDetails
	M
	1..N
	Not specified
	Information about the data flows that need to be mirrored. See note 2.

	NOTE 1:	Information could include ports where to mirror the data flow.
NOTE 2:	Information could include characteristics of the data flows such as VLANs, or IP addresses, direction of the data flow, etc.
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