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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc527985141][bookmark: _Toc19024834][bookmark: _Toc75178476]1	Scope
The present document aims at studying how operations data (KPIs, metrics, alarm notifications, event logs, debug information) can be exploited to ensure the availability and reliability of NFV-MANO and of the network services it manages using data analysis/data driven techniques. This includes, among others, the use of machine learning to find patterns for cases where detailed semantics information is unavailable (e.g., due to confidentiality) or the amount of data is overwhelming. Use cases are created describing how the information can be used offline (for example for root cause analysis and predictive maintenance resulting in, e.g., creation and/or changes of deployment flavours) and online (to identify appropriate LCM operations and policy changes in order to achieve the intended service availability objectives). The result of this report also concretises some DGR/NFV-IFA041 use cases in the context of reliability and availability. The report also considers outputs from DGR/NFV-IFA042, in particular the recommendations on MANO policy management.
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[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc527985143][bookmark: _Toc19024836][bookmark: _Toc75178478]2.1	Normative references
Normative references are not applicable in the present document.
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References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	ETSI GS NFV-IFA 005 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Or-Vi reference point - Interface and Information Model Specification".
[i.2]	ETSI GS NFV-IFA 006 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Vi-Vnfm reference point - Interface and Information Model Specification".
[i.3]	ETSI GS NFV-IFA 007 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Or-Vnfm reference point - Interface and Information Model Specification".
[i.4]	ETSI GS NFV-IFA 008 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[i.5]	ETSI GS NFV-IFA 013 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model Specification".
[i.6]	ETSI GS NFV-IFA 030 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Multiple Administrative Domain – Aspect Interfaces Specification".
[i.7]	ETSI GS NFV-IFA 031 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Requirements and interfaces specification for management of NFV-MANO".
[i.8]	ETSI GS NFV-IFA 032 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Interface and Information Model Specification for Multi-Site Connectivity Services".
[i.9]	ETSI GR NFV-IFA 015 (V3.4.1): "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Report on NFV Information Model".
[i.1]	<Standard Organization acronym> <document number><version number/date of publication>: "<Title>".
[i.2]	etc.
[bookmark: _Toc451532925][bookmark: _Toc527985145][bookmark: _Toc19024838][bookmark: _Toc75178480]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc527985146][bookmark: _Toc19024839][bookmark: _Toc75178481]3.1	Terms
For the purposes of the present document, the [following] terms [given in ... and the following] apply:

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc527985147][bookmark: _Toc19024840][bookmark: _Toc75178482]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc527985148][bookmark: _Toc19024841][bookmark: _Toc75178483]3.3	Abbreviations
For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc527985149][bookmark: _Toc19024842][bookmark: _Toc75178484]4	Overview
Editor’s note:  This introductory clause provides a high level description of the cognitive data analysis for operations data, both offline and online. It will then present the Telco context, and in particular the virtualisation of network functions which is the environment targeted for this study. A brief ‘abstract’ of each of the following clauses form the rest of clause 4. 

[bookmark: _Toc75178485]5	Operations data
Editor’s note:  This clause details the main input needed for the present study, i.e., operations data of the NFV ecosystem, be it from a local data centre or from the Cloud. Clause 5.1 explores and classifies such operations data (alarms, notifications, …), while clause 5.2 identifies all the pairs Provider-Consumer of these data. These pairs will be categorized according to their role and the functional block they belong to in the NFV architectural framework, e.g., within the set of VNFs (information exchanged between VNFs), within NFV-MANO, between VNFs and NFV-MANO, … 

[bookmark: _Toc75178486]5.1	Nature of the data
The main input needed for the present study, i.e., operations data of the NFV ecosystem, arise from operations launched at the numerous NFV-MANO interfaces. Figure 5.1-1 shows all the interfaces through which operations data can be collected. In this figure, the interfaces are grouped, when it is possible, according to the reference points of the NFV architecture. The number following each interface refers to the clause number in the Annex A of the present document elaborating on the interface. Two interfaces are common to all reference points: performance management and fault management. In addition, the policy management interface is also common with two exceptions currently. A number of interfaces exists in similar form for different resources. To improve readability, similar interfaces related to compute, network and storage are grouped  through the symbol “c/n/s”, as well as their reference (e.g., A.5.2/3/4.1 meaning respectively A.5.2.1, A.5.3.1 and A.5.4.1).

The operations executed at these interfaces are of different nature:
· Establishment/removal: create, activate, associate, upload, fetch, instantiate, add, allocate, attach, build, transfer, extract / delete, stop, deactivate, disassociate, terminate, detach.
· Modification: modify, change, update, scale, migrate.
· Questioning: query, get (alarm list, operation status, indicator value).
· Incidents: escalate severity, ACK alarms, heal, revert-to snapshot.
· Other LCM operations: grant (NS/VNF lifecycle), coordinate, operate, set (configuration).
· Subscription: initialization, termination, information query.
· Notification.

All operations found at the different interfaces are listed in the Annex B.

Editor’s note: The classification above and its related tables (i.e., Annex B) are subject to review and possible removal, after use cases have been developed.
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Figure 5.1-1: Interfaces of the NFV architecture 


[bookmark: _Toc75178487]5.2	Data contents
Operations data arise from the operations shown in the Annex B as the contents of their input/output parameters. These contents are composed of information elements associated with attributes and types. The Annex A shows these information. For illustration purpose, fault management is used below. Figure 5.2-1 lists the operations related to the fault management interface which is present in all NFV reference points. The input/output parameters, followed by their type, are also provided for the operations. Figures 5.2-1 and 5.2-2 develop the different information elements in use, associated with their attributes and types. The notation applied in these figures is the following:
· ‘xor’ means that only one parameter:type or attribute:type can be used at a time from the list,
· regular typeset means a primitive/predefined type,
· bold typeset means a type / information element whose data structure is given in the present clause - for illustration purposes, the arrows show the development of the data structure for some particular types / information elements of an alarm,
· italic typeset means Enum whose values are listed in the table 5.2-1,
· bold+italic typeset means abstract type in place of which an appropriate specialization/child type can be used.


[image: ]

Figure 5.2-1: Operations data at the fault management interface 
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Figure 5.2-2: Operations data at the fault management interface (cont.)
 

Table 5.2-1 shows the Enum values for use in the figures 5.2-1 and 5.2-2. If applicable, the column “Expandable” indicates that additional values are possible for the related Enum.

Table 5.2-1: Enum values 

	Enum
	Values
	Expandable

	AckState
	ACKNOWLEDGED, UNACKNOWLEDGED
	

	AffinityOrAntiAffinity
	AFFINITY, ANTI_AFFINITY
	

	AffinityOrAntiAffinityScope
	NFVI_NODE, NFVI-PoP, Zone, ZoneGroup, NFVI-node, network-link-and-node, container-namespace, NIC, VIRTUAL_SWITCH_OR_ROUTER, PHYSICAL_NIC, PHYSICAL_NETWORK
	X

	AlarmState
	FIRED, UPDATED, CLEARED
	

	EventType
	COMMUNICATION_ALARM, PROCESSING_ALARM, ENVIRONMENT_ALARM, QOS_ALARM, EQUIPMENT_ALARM
	

	FaultyResourceType
	COMPUTE, STORAGE, NETWORK
	

	ForwardingBehaviourType
	ALL, LB
	X

	InstantiationState
	NOT_INSTANTIATED, INSTANTIATED
	

	IpVersion
	IPV4, IPV6
	

	LayerProtocol
	Ethernet, MPLS, ODU2, IPV4, IPV6, Pseudo-Wire
	X

	OperationalState
	ENABLED, DISABLED
	

	PerceivedSeverity
	CRITICAL, MAJOR, MINOR, WARNING, INDETERMINATE, CLEARED
	

	VnfcState
	STARTED, STOPPED
	

	VnfState
	STARTED, STOPPED
	


5.2	Data source and destination
[bookmark: _Toc75178488]6	Cognitive analysis of operations data
Editor’s note:  This clause describes the way operations data can be treated. Clause 6.1 focuses on the processing using cognitive techniques, while clause 6.2 maps such approaches to the NFV context, e.g., multi-layer requiring a parallel analysis of data produced by different layers.

[bookmark: _Toc75178489]6.1	Data driven techniques
[bookmark: _Toc75178490]6.2	Application to the NFV environment
[bookmark: _Toc75178491]7	Use cases
Editor’s note:  Following the description of input (i.e., operations data) and the AI-like techniques to handle them in NFV, this clause presents the use cases spanning from offline to online which benefit from the use of cognitive approaches applied to operations data. It is expected that the development of this clause will lead to several use cases in each category currently presented, e.g.,  tendency extrapolation includes errors prediction, failures prevention, and may lead to other categories as well.

[bookmark: _Toc75178492]7.1	Service availability assurance
[bookmark: _Toc75178493]7.2	Root cause analysis
[bookmark: _Toc75178494]7.3	Tendency extrapolation
[bookmark: _Toc75178495]8	Recommendations
Editor’s note:  The recommendations found through this study are presented in this clause. It is probable that the recommendations will be classified according to each use case they are related to.
[bookmark: _Toc75178496]9	Conclusion



[bookmark: _Toc455504150][bookmark: _Toc481503688][bookmark: _Toc527985152][bookmark: _Toc19024845][bookmark: _Toc75178497]Annex A: Title of annexNFVI interfaces and operations
[bookmark: _Toc481503689][bookmark: _Toc527985153][bookmark: _Toc19024846][bookmark: _Toc455504151][bookmark: _Toc75178498]A.1	Introduction
The present Annex lists most types of operations data in use in the NFV ecosystem. As such data are initially issued from operations launched at the different NFV interfaces, the main part of the Annex (clauses A.2 to A.6) lists all these interfaces. The interfaces are classified according to the domains identified in [i.9]: NFV common domain (clause A.2), NFV-MANO OAM (clause A.3), NS (clause A.4), resource (clause A.5), and VNF (clause A.6).
Based on the set of NFV specifications ([i.1]-[i.8]), for each interface, the first table lists the related operations with an indication of the reference points (if applicable) where these are applied. The input/output parameters, followed by their type, are also provided for the operations. The second table develops for each interface, the different information elements in use, associated with their attributes and types. The notation applied to the whole Annex is the following:
· ‘xor’ means that only one parameter:type or attribute:type can be used at a time from the list,
· regular typeset means a primitive/predefined type,
· bold typeset means a type / information element whose data structure is given in the same clause - unless a reference is provided,
· italic typeset means Enum whose values are listed in the clause A.8,
· bold+italic typeset means abstract type in place of which an appropriate specialization/child type can be used – note that not all specializations are included in the present Annex.
Clause A.7 of the Annex A presents the common information elements used for the operations at the interfaces, and shown using the domain classification of [i.9]: NFV (clause A.7.1), NS (clause A.7.2), resource (clause A.7.3), and VNF (clause A.7.4).
The last clause of the Annex (clause A.8) lists the enumeration values for all NFV’s operations data. 
[bookmark: _Toc75178499]A.2	NFV common domain
[bookmark: _Toc75178500]A.2.1	Fault management

Table A.2.1-1 shows the input/output parameters for each operation of the fault management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.2.1-2, otherwise a reference is provided.

Table A.2.1-1: Fault management operations

	Operation
	Or-Vi
	Vnfm-Vi
	Or-Vnfm
	Ve-Vnfm
	Os-Ma-Nfvo
	Or-Or
	Consumer-NFV-MANO FE
	Consumer-WIM
	Input/output Parameter:Type

	Subscribe
	X
	X
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	subscriptionId:Identifier

	Terminate Subscrip-tion
	 
	 
	X
	X
	X
	X
	X
	X
	subscriptionId:Identifier

	
	
	
	
	
	
	
	
	
	none

	Get Alarm List
	X
	X
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	alarm:Alarm xor AlarmWithRpInfo

	Query Subscrip-tion Info
	 
	 
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	queryResult:<not specified>

	Escalate Perceived Severity
	 
	 
	 
	X
	 
	 
	 
	 
	alarmId:Identifier
perceivedSeverity:PerceivedSeverity

	
	
	
	
	
	
	
	
	
	none

	Acknow-ledge Alarms
	 
	 
	X
	 
	X
	X
	X
	X
	alarmId:Identifier

	
	
	
	
	
	
	
	
	
	acknowledgedAlarmId:Identifier

	Notify
	X
	X
	X
	X
	X
	X
	X
	X
	alarmNotification:AlarmNotification xor alarmWithRpNotification:AlarmWith RpNotification xor alarmClearedNotification:AlarmClearedNotification xor alarmClearedWithRpNotification:AlarmClearedWith RpNotification

	
	 
	 
	X
	X
	X
	X
	X
	X
	alarmListRebuiltNotification:AlarmListRebuiltNotification



Table A.2.1-2 shows the information elements used in the operations data related to fault management, unless a reference is provided.

Table A.2.1-2: Information elements used in the fault management operations data

	Information element
	Attribute:Type

	Alarm
	alarmId:Identifier
managedObjectId:Identifier
vnfcId:Identifier
rootCauseFaultyComponent:FaultyComponentInfo rootCauseFaultyResource:FaultyResourceInfo
alarmRaisedTime:DateTime
alarmChangedTime:DateTime
alarmClearedTime:DateTime
ackState:AckState
perceivedSeverity:PerceivedSeverity
eventTime:DateTime
eventType:EventType
faultType:String
probableCause:String
isRootCause:Boolean
correlatedAlarmId:Identifier
faultDetails:<not specified>
rootCauseFaultyObject:Identifier
state:AlarmState

	AlarmWithRpInfo
	resourceProviderId:Identifier
alarmId:Identifier
managedObjectId:Identifier
vnfcId:Identifier
rootCauseFaultyComponent:FaultyComponentInfo
rootCauseFaultyResource:FaultyResourceInfo
alarmRaisedTime:DateTime
alarmChangedTime:DateTime
alarmClearedTime:DateTime
ackState:AckState
perceivedSeverity:PerceivedSeverity
eventTime:DateTime
eventType:EventType
faultType:String
probableCause:String
isRootCause:Boolean
correlatedAlarmId:Identifier
faultDetails:<not specified>
rootCauseFaultyObject:Identifier
state:AlarmState

	AlarmNotification
	alarm:Alarm

	AlarmWithRpNotification
	resourceProviderId:Identifier
alarm:Alarm

	AlarmClearedNotification
	alarmId:Identifier
alarmClearedTime:DateTime

	AlarmClearedWith RpNotification
	resourceProviderId:Identifier
alarmId:Identifier
alarmClearedTime:DateTime

	FaultyComponentInfo
	faultyNestedNsInstanceId:NsInfo (see Table 4.2-2)
faultyNsVirtualLinkInstanceId:Identifier
faultyVnfInstanceId:Identifier

	FaultyResourceInfo
	faultyResource:ResourceHandle (see Table A.7.1-4)
faultyResourceType:FaultyResourceType



Editor’s note: To decide later to indicate, or not, that « AlarmWithRpInfo », “AlarmClearedWith RpNotification” and “AlarmWithRpNotification“ are issued from the “VNF domain”
[bookmark: _Toc75178501]A.2.2	Performance management

Table A.2.2-1 shows the input/output parameters for each operation of the performance management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.2.2-2, otherwise a reference is provided.

Table A.2.2-1: Performance management operations

	Operation
	Or-Vi
	Vnfm-Vi
	Or-Vnfm
	Ve-Vnfm
	Os-Ma-Nfvo
	Or-Or
	Consumer-NFV-MANO FE
	Consumer-WIM
	Input/output Parameter:Type

	Subscribe
	X
	X
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	subscriptionId:Identifier

	Terminate Subscrip-tion
	 
	 
	X
	X
	 
	 
	X
	X
	subscriptionId:Identifier

	
	
	
	
	
	
	
	
	
	none

	Query Subscrip-tion
	 
	 
	X
	X
	 
	 
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	queryResult:<not specified>

	Create PM Job
	X
	X
	X
	X
	X
	X
	X
	X
	sourceSelector:ObjectSelection
performanceMetric:String
performanceMetricGroup:String
collectionPeriod:<not specified>
reportingPeriod:<not specified>
reportingBoundary:<not specified>

	
	
	
	
	
	
	
	
	
	pmJobId:Identifier

	Delete PM Jobs
	X
	X
	X
	X
	X
	X
	X
	X
	pmJobId:Identifier

	
	
	
	
	
	
	
	
	
	deletedPmJobId:Identifier

	Query PM Job
	X
	X
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	pmJob:PmJob

	Create Threshold
	X
	X
	X
	X
	X
	X
	X
	X
	objectInstanceId:Identifier
sourceSelector:ObjectSelection
performanceMetric:String
thresholdType:ThresholdType
thresholdDetails:<not specified>

	
	
	
	
	
	
	
	
	
	thresholdId:Identifier

	Delete Thresholds
	X
	X
	X
	X
	X
	X
	X
	X
	thresholdId:Identifier

	
	
	
	
	
	
	
	
	
	deletedThresholdId:Identifier

	Query Threshold
	X
	X
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	
	
	threshold:Threshold

	Notify
	X
	X
	X
	X
	X
	X
	X
	X
	performanceInformationAvailableNotification:PerformanceInformationAvailableNotification xor performanceInformationWithRpAvailableNotification:PerformanceInformationWithRpAvailableNotification xor thresholdCrossedNotification:ThresholdCrossedNotification xor thresholdCrossedNotification:ThresholdCrossedWithRpNotification



Table A.2.2-2 shows the information elements used in the operations data related to performance management, unless a reference is provided.

Table A.2.2-2: Information elements used in the performance management operations data

	Information element
	Attribute:Type

	ObjectSelection
	objectType:String
objectFilter:Filter
objectInstanceId:Identifier

	PmJob
	pmJobId:Identifier
objectSelector:ObjectSelection
performanceMetric:String
performanceMetricGroup:String
collectionPeriod:<not specified>
reportingPeriod:<not specified>
reportingBoundary:<not specified>
objectInstanceId:Identifier

	Threshold 
	thresholdId:Identifier
objectSelector:ObjectSelection
performanceMetric:String
thresholdType:ThresholdType
thresholdDetails:<not specified>
objectInstanceId:Identifier

	PerformanceInformationAvailableNotification
	objectInstanceId:Identifier

	PerformanceInformationWithRpAvailableNotification
	resourceProviderId:Identifier
objectInstanceId:Identifier

	ThresholdCrossedNotification
	thresholdId:Identifier
crossingDirection:ThresholdCrossing
objectInstanceId:Identifier
performanceMetric:String
performanceValue:Value
measurementContext:<not specified>

	ThresholdCrossedWithRpNotification
	resourceProviderId:Identifier
thresholdId:Identifier
crossingDirection:ThresholdCrossing
objectInstanceId:Identifier
performanceMetric:String
performanceValue:Value
measurementContext:<not specified>

	PerformanceReport
	performanceReport:PerformanceReportEntry

	PerformanceReportEntry
	objectType:String
objectInstanceId:Identifier
performanceMetric:String
performanceValue:PerformanceValueEntry

	PerformanceValueEntry
	timeStamp:DateTime
performanceValue:Value
measurementContext:<not specified>



Editor’s note: To decide later to indicate, or not, that “PerformanceInformationWithRpAvailableNotification”, and “ThresholdCrossedWithRpNotification“ are issued from the “VNF domain”
[bookmark: _Toc75178502]A.2.3	Policy management

Table A.2.3-1 shows the input/output parameters for each operation of the policy management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.2.3-2, otherwise a reference is provided.

Table A.2.3-1: Policy management operations 

	Operation
	Or-Vi
	Vnfm-Vi
	Or-Vnfm
	Ve-Vnfm
	Os-Ma-Nfvo
	Or-Or
	Input/output Parameter:Type

	Transfer Policy
	X
	X
	X
	X
	X
	X
	designer:String
name:String
version:Version
policy:<not specified>

	
	
	
	
	
	
	
	policyInfoId:Identifier

	Delete Policy
	X
	X
	X
	X
	X
	X
	policyInfoId:Identifier

	
	
	
	
	
	
	
	deletedPolicyInfoId:Identifier

	Query Policy
	X
	X
	X
	X
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	
	
	
	
	queryNsPolicyInfoResult:PolicyInfo

	Activate Policy
	X
	X
	X
	X
	X
	X
	policyInfoId:Identifier

	
	
	
	
	
	
	
	activatedPolicyInfoId:Identifier

	Deactivate Policy
	X
	X
	X
	X
	X
	X
	policyInfoId:Identifier

	
	
	
	
	
	
	
	deactivatedPolicyInfoId:Identifier

	Associate Policy
	 
	 
	X
	X
	X
	X
	policyInfoId:Identifier
nsInstanceId:Identifier

	
	
	
	
	
	
	
	nsInstanceId:Identifier

	Disassociate Policy
	 
	 
	X
	X
	X
	X
	policyInfoId:Identifier
nsInstanceId:Identifier

	
	
	
	
	
	
	
	queryResult:<not specified>

	Subscribe
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	X
	X
	X
	X
	X
	subscriptionId:Identifier

	
	
	
	
	
	
	
	none

	Query Subscription Info
	X
	X
	X
	X
	X
	X
	filter:Filter

	
	
	
	
	
	
	
	queryResult:<not specified>

	Notify
	X
	X
	X
	X
	X
	X
	policyChangeNotification:PolicyChangeNotification xor policyConflictNotification:PolicyConflictNotification



Table A.2.3-2 shows the information elements used in the operations data related to policy management, unless a reference is provided.

Table A.2.3-2: Information elements used in the policy management operations data

	Information element
	Attribute:Type

	PolicyInfo
	policyInfoId:Identifier
designer:String
name:String
version:Version
policy:<not specified>
activationStatus:ActivationStatus

	PolicyChangeNotification
	policyInfoId:Identifier
operation:PolicyChangeOperations

	PolicyConflictNotification
	policyInfoId:Identifier
conflictDescription:<not specified>



[bookmark: _Toc75178503]A.3	NFV-MANO OAM domain
[bookmark: _Toc75178504]A.3.1	NFV-MANO configuration and information management

Table A.3.1-1 shows the input/output parameters for each operation of the NFV-MANO configuration and information management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.3.1-2, otherwise a reference is provided.


Table A.3.1-1: NFV-MANO configuration and information management operations 

	Operation
	Consumer-NFV-MANO FE
	Input/output Parameter:Type

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription Information
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Modify Config
	X
	newValues:KeyValuePair

	
	
	modifiedValues:KeyValuePair

	Query Config Info
	X
	filter:Filter
attributeSelector:String

	
	
	manoEntityInfo:ManoEntityInfo

	Change State
	 X
	manoEntityInterfaceId:Identifier
changeOperation:<not specified>

	
	
	none

	Notify
	X
	informationChangedNotification:InformationChangedNotification xor stateChangeNotification:StateChangeNotification



Table A.3.1-2 shows the information elements used in the operations data related to NFV-MANO configuration and information management, unless a reference is provided.


Table A.3.1-2: Information elements used in the NFV-MANO configuration and information management operations data

	Information element
	Attribute:Type

	ManoEntityInfo
	manoEntityId:Identifier
manoEntityType:ManoEntityType
manoEntityName:String
manoEntityDescription:String
manoEntityProvider:String
manoEntitySoftwareVersion:Version
manoEntityComponent:ManoEntityComponent
manoEntityInterface:ManoEntityInterface
manoConfigurableParam:ManoConfigurableParam
manoApplicationState:<not specified>
manoMonitoringConfigParameter:<not specified>
manoService:ManoServiceInfo
nfvoSpecificInfo:NfvoSpecificInfo
xor vnfmSpecificInfo:VnfmSpecificInfo
xor vimSpecificInfo:VimSpecificInfo

	InformationChangedNotification
	informationChangedTime:DateTime
manoEntityChangedInfo:KeyValuePair

	StateChangeNotification
	manoEntityInterfaceId:Identifier
stateChange:<not specified>

	ManoEntityInterface
	manoEntityInterfaceId:Identifier
manoEntityInterfaceName:String
manoEntityInterfaceType:ManoEntityInterfaceType
standardVersion:Version
providerSpecificApiVersion:Version
apiEndpoint:<not specified>
supportedOperation:SupportedOperation
maxConcurrentIntOpNumber:Integer
securityInfo:<not specified>
manoEntityInterfaceState:<not specified>

	ManoEntityComponent
	manoEntityComponentId:Identifier
manoServiceId:Identifier

	ManoServiceInfo
	manoServiceId:Identifier
manoServiceName:String
manoServiceDescription:String
manoEntityInterfaceId:Identifier

	NfvoSpecificInfo
	maxOnboardedNsdNum:Integer
maxOnboardedVnfPkgNum:Integer
maxNsInstanceNum:<not specified>
supportedVnfdFormat:String
supportedNsdFormat:String

	VnfmSpecificInfo
	resourceMgmtModeSupport:ResourceMgmtModeSupport
managedVnfInstanceInfo:String
maxVnfInstanceNum:<not specified>
supportedVnfdFormat:String

	VimSpecificInfo
	maxVirtualResourceNum:<not specified>

	ManoConfigurableParam
	manoPeerConfig:ManoPeerConfig
ntpServer:<not specified>

	ManoPeerConfig
	peerManoEntityType:ManoEntityType
peerManoEntityId:Identifier
apiDiscoveryEndpoint:<not specified>
manoConsumerInterface:ManoConsumerInterfaceInfo
statePeerManoEntity:<not specified>

	SupportedOperation
	operationName:String
maxConcurrentOpNumber:Integer

	ManoConsumerInterfaceInfo
	manoConsumerInterfaceId:Identifier
manoConsumerInterfaceName:String
manoConsumerInterfaceType:ManoConsumerInterfaceType
standardVersion:Version
providerSpecificApiVersion:Version
apiEndpoint:<not specified>
securityInfo:<not specified>
consumerOpTimeout:Integer
maxConcurrentConsumerOpNumber:Integer



[bookmark: _Toc75178505]A.3.2	NFV-MANO log management
Table A.3.2-1 shows the input/output parameters for each operation of the NFV-MANO log management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.3.2-2, otherwise a reference is provided.

Table A.3.2-1: NFV-MANO log management operations 

	Operation
	Consumer-NFV-MANO FE
	Input/output Parameter:Type

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription Info
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Create Logging Job
	X
	startTime:DateTime
endTime:DateTime
logObjectSelector:<not specified>
isEncrypted:Boolean
loggingConfig:KeyValuePair
reportingCondition:<not specified>

	
	
	loggingJobId:Identifier

	Stop Logging Job
	X
	loggingJobId:Identifier

	
	
	none

	Query Logging Job
	 X
	filter:Filter

	
	
	loggingJobDetails:LoggingJob

	Notify
	X
	logReportAvailabilityNotification:LogReportAvailabilityNotification



Table A.3.2-2 shows the information elements used in the operations data related to NFV-MANO log management, unless a reference is provided.


Table A.3.2-2: Information elements used in the NFV-MANO log management operations data

	Information element
	Attribute:Type

	LoggingJob
	loggingJobId:Identifier
startTime:DateTime
endTime:DateTime
logObjectSelector:<not specified>
isEncrypted:Boolean
loggingConfig:KeyValuePair
reportingCondition:<not specified>

	LogReportAvailabilityNotification
	objectInstanceId:Identifier
loggingJobId:Identifier
location:<not specified>



[bookmark: _Toc75178506]A.4	NS domain
[bookmark: _Toc75178507]A.4.1	NSD management
Table A.4.1-1 shows the input/output parameters for each operation of the NSD management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.4.1-2, otherwise a reference is provided.


Table A.4.1-1: NSD management operations

	Operation
	Os-Ma-Nfvo
	Or-Or
	Input/output Parameter:Type

	Upload NSD
	X
	
	nsdInfoId:Identifier
nsd:Nsd (see Table A.7.2-2)

	
	
	
	none

	Update NSD Info
	X
	
	nsdInfoId:Identifier
operationalState:OperationalState

	
	
	
	none

	Delete NSD
	X
	
	nsdInfoId:Identifier

	
	
	
	deletedNsdInfoId:Identifier

	Create NSD Info
	X
	
	userDefinedData:KeyValuePair

	
	
	
	nsdInfoId:Identifier

	Query NSD Info
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	queryResult:NsdInfo (see Table A.4.2-2)

	Fetch NSD
	X
	
	nsdInfoId:Identifier

	
	
	
	Nsd:Nsd (see Table A.7.2-2)

	Fetch NSD Archive Artifacts
	X
	
	nsdInfoId:Identifier
artifactSelector:<not specified>

	
	
	
	nsdArchiveArtifact:<not specified>

	Upload PNFD
	X
	
	pnfdInfoId:Identifier
pnfdArchive:Binary

	
	
	
	none

	Update PNFD Info
	X
	
	pnfdInfoId:Identifier
userDefinedData:KeyValuePair

	
	
	
	none

	Delete PNFD
	X
	
	pnfdInfoId:Identifier
applyOnAllVersions:Boolean

	
	
	
	deletedPnfdInfoId:Identifier

	Create PNFD Info
	X
	
	userDefinedData:KeyValuePair

	
	
	
	pnfdInfoId:Identifier

	Query PNFD Info
	X
	
	filter:Filter
attributeSelector:String

	
	
	
	queryResult:PnfdInfo (see Table A.4.2-2)

	Fetch PNFD
	X
	
	pnfdInfoId:Identifier

	
	
	
	pnfdArchive:Binary

	Fetch PNFD Archive Artifacts
	X
	
	pnfdInfoId:Identifier
artifactSelector:<not specified>

	
	
	
	pnfdArchiveArtifact:<not specified>

	Subscribe
	X
	
	filter:Filter

	
	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	
	subscriptionId:Identifier

	
	
	
	none

	Query Subscription Info
	X
	
	filter:Filter

	
	
	
	queryResult:<not specified>

	Notify
	X
	
	nsdOnBoardingNotification:NsdOnBoardingNotification
xor nsdChangeNotification:NsdChangeNotification
xor nsdDeletionNotification:NsdDeletionNotification
xor pnfdOnBoardingNotification:PnfdOnBoardingNotification
xor pnfdDeletionNotification:PnfdDeletionNotification



Table A.4.1-2 shows the information elements used in the operations data related to NSD management.

Table A.4.1-2: Information elements used in the NSD management operations data

	Information element
	Attribute:Type

	NsdChangeNotification
	nsdInfoId:Identifier
nsdId:Identifier
operationalState:OperationalState

	NsdDeletionNotification
	nsdInfoId:Identifier
nsdId:Identifier

	NsdOnBoardingNotification
	nsdInfoId:Identifier
nsdId:Identifier

	PnfdDeletionNotification
	pnfdInfoId:Identifier
pnfdId:Identifier

	PnfdOnBoardingNotification
	pnfdInfoId:Identifier
pnfdId:Identifier



[bookmark: _Toc75178508]A.4.2	NS lifecycle management

Table A.4.2-1 shows the input/output parameters for each operation of the NS lifecycle management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.4.2-2, otherwise a reference is provided.


Table A.4.2-1: NS lifecycle management operations

	Operation
	Os-Ma-Nfvo
	Or-Or
	Input/output Parameter:Type

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	X
	subscriptionId:Identifier

	
	
	
	none

	Query Subscription Info
	X
	X
	filter:Filter

	
	
	
	queryResult:<not specified>

	Create NS Identifier
	X
	X
	nsdId:Identifier
nsName:String
nsDescription:String

	
	
	
	nsInstanceId:Identifier

	Delete NS Identifier
	X
	X
	nsInstanceId:Identifier

	
	
	
	none

	Instantiate NS
	X
	X
	nsInstanceId:Identifier
flavourId:Identifier
sapData:SapData
addPnfData:AddPnfData
vnfInstanceData:VnfInstanceData
nestedNsInstanceData:NestedNsInstanceData
locationConstraints:VnfLocationConstraint
nestedNsLocationConstraints:NestedNsLocationConstraint
additionalParamForNs:KeyValuePair
additionalParamForNestedNs:ParamsForNestedNs
additionalParamForVnf:ParamsForVnf
startTime:DateTime
nsInstantiationLevelId:Identifier
wanConnectionData:WanConnectionData
additionalAffinityOrAntiAffinityRule:AffinityOrAntiAffinityRule

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Scale NS
	X
	X
	nsInstanceId:Identifier
scaleType:ScaleType
scaleNsData:ScaleNsData
scaleVnfData:ScaleVnfData
scaleTime:DateTime

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Update NS
	X
	
	nsInstanceId:Identifier
updateType:<not specified>
addVnfInstance:VnfInstanceData
removeVnfInstanceId:Identifier
instantiateVnfData:InstantiateVnfData
changeVnfFlavourData:ChangeVnfFlavourData
operateVnfData:OperateVnfData
modifyVnfInfoData:ModifyVnfInfoData
changeExtVnfConnectivityData:ChangeExtVnfConnectivityData
addSap:SapData
removeSapId:Identifier
addNestedNsData:NestedNsInstanceData
removeNestedNsId:Identifier
assocNewNsdVersionData:AssocNewNsdVersionData
moveVnfInstanceData:MoveVnfInstanceData
addVnffg:AddVnffgData
removeVnffgId:Identifier
updateVnffg:UpdateVnffgData
changeNsFlavourData:ChangeNsFlavourData
updateTime:DateTime
addPnfData:AddPnfData
modifyPnfData:ModifyPnfData
removePnfId:Identifier
createSnapshotVnfInstanceId:Identifier
revertToSnapshotData:RevertToSnapshotData
deleteSnapshotData:DeleteSnapshotData
associatePnfWithPnfProfile:PnfProfileData
associateVnfWithVnfProfile:VnfProfileData
changeVnfPkgData:ChangeVnfPackageData
nsVirtualLinkProfile:VirtualLinkProfile (see Table A.7.2-2)
deleteNsVirtualLinkId:Identifier
modifyWanConnectionInfoData:ModifyWanConnectionInfoData

	
	
	
	vnfInstanceId:Identifier
pnfId:Identifier
vnffgId:Identifier
sapId:Identifier
vnfSnapshotInfoId:Identifier
lifecycleOperationOccurrenceId:Identifier

	Heal NS
	X
	X
	nsInstanceId:Identifier
healNsData:HealNsData
healVnfData:HealVnfData

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Terminate NS
	X
	X
	nsInstanceId:Identifier
terminateTime:DateTime

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Query NS
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	queryNsResult:NsInfo

	Get Operation Status
	X
	X
	lifecycleOperationOccurrenceId:Identifier

	
	
	
	operationStatus:LcmOperationStatus

	Notify
	X
	X
	nsLcmOperationOccurrenceNotification:NsLcmOperationOccurrenceNotification
xor nsChangeNotification:NsChangeNotification
xor nsIdentifierCreationNotification:NsIdentifierCreationNotification
xor nsIdentifierDeletionNotification:NsIdentifierDeletionNotification
xor nsLcmCapacityShortageNotification:NsLcmCapacityShortageNotification



Table A.4.2-2 shows the information elements used in the operations data related to NS lifecycle management.

Table A.4.2-2: Information elements used in the NS lifecycle management operations data

	Information element
	Attribute:Type

	AddVnffgData
	vnffgdId:Identifier
vnffgName:String
description:String

	AffinityOrAntiAffinityRule
	descriptorId:Identifier
vnfInstanceId:Identifier
affinityOrAntiAffinity:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope

	AssocNewNsdVersionData
	newNsdId:Identifier
sync:Boolean

	ChangeExtVnfConnectivityData
	vnfInstanceId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
additionalParam:KeyValuePair

	ChangeNsFlavourData
	newFlavourId:Identifier
nsInstantiationLevelId:Identifier

	ChangeVnfFlavourData
	vnfInstanceId:Identifier
newFlavourId:Identifier
instantiationLevelId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData  (see Table A.7.1-4)
additionalParam:KeyValuePair
extension:KeyValuePair
vnfConfigurableProperty:KeyValuePair

	ChangeVnfPackageData
	vnfInstanceId:Identifier
vnfdId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
additionalParam:KeyValuePair
extension:KeyValuePair
vnfConfigurableProperties:KeyValuePair

	DeleteSnapshotData
	vnfSnapshotInfoId:Identifier
vnfInstanceId:Identifier

	HealNsData
	degreeHealing:NsDegreeHealing
actionsHealing:String
healScript:LifeCycleManagementScript (see Table A.7.2-2)
additionalParamForNs:KeyValuePair

	HealVnfData
	vnfInstanceId:Identifier
cause:String
additionalParam:KeyValuePair

	InstantiateVnfData
	vnfdId:Identifier
flavourId:Identifier
instantiationLevelId:Identifier
vnfInstanceName:String
vnfInstanceDescription:String
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
localizationLanguage:<not specified>	
additionalParam:KeyValuePair
locationConstraint:VnfLocationConstraint
metadata:KeyValuePair
extension!KeyValuePair

	ModifyVnfInfoData
	vnfInstanceId:Identifier
newValues:KeyValuePair

	ModifyWanConnectionInfoData
	wanConnectionInfoId:Identifier
newProtocolData:<not specified>

	MoveVnfInstanceData
	targetNsInstanceId:Identifier
vnfInstanceId:Identifier

	NestedNsInstanceData
	nestedNsInstanceId:Identifier
nsProfileId:Identifier

	NestedNsLocationConstraint
	nsProfileId:Identifier
locationConstraints:<not specified>	

	OperateVnfData
	vnfInstanceId:Identifier
changeStateTo:VnfState
stopType:VnfStopType
gracefulStopTimeout:TimeDuration
additionalParam:KeyValuePair

	ParamsForNestedNs
	nsProfileId:Identifier
additionalParam:KeyValuePair

	ParamsForVnf
	vnfProfileId:Identifier
additionalParam:KeyValuePair

	PnfProfileData
	pnfId:Identifier
pnfProfileId:Identifier

	RevertToSnapshotData
	vnfInstanceId:Identifier
vnfSnapshotInfoId:Identifier

	SapData
	sapdId:Identifier
sapName:String
description:String
address:<not specified>

	ScaleNsData
	vnfInstanceToBeAdded:VnfInstanceData
vnfInstanceToBeRemoved:Identifier
scaleNsByStepsData:ScaleNsByStepsData
scaleNsToLevelData:ScaleNsToLevelData
additionalParamForNs:KeyValuePair
additionalParamForVnf:ParamsForVnf
locationConstraints:VnfLocationConstraint
nestedNsLocationConstraints:NestedNsLocationConstraint

	ScaleNsToLevelData
	nsInstantiationLevel:NsLevel (see Table A.7.2-2)
nsScaleInfo:NsScaleInfo

	ScaleVnfData
	vnfInstanceId:Identifier
type:<not specified>
scaleToLevelData:ScaleToLevelData
scaleByStepData:ScaleByStepData

	UpdateVnffgData
	vnffgId:Identifier
nfp:NfpData
nfpId:Identifier

	VnfInstanceData
	vnfInstanceId:Identifier
vnfProfileId:Identifier

	VnfLocationConstraint
	vnfProfileId:Identifier
locationConstraints:<not specified>	

	VnfProfileData
	vnfInstanceId:Identifier
vnfProfileId:Identifier

	WanConnectionData
	virtualLinkDescId:Identifier
protocolData:<not specified>

	NsInfo
	nsInstanceId:Identifier
nsName:String
description:String
nsdId:Identifier
nsdInfoId:Identifier
flavourId:Identifier
vnfInfo:VnfInfo (see Table A.6.5-2)
pnfInfo:PnfInfo
virtualLinkInfo:NsVirtualLinkInfo
vnffgInfo:VnffgInfo
sapInfo:SapInfo
nestedNsInfoId:Identifier
vnfSnapshotInfo:VnfSnapshotInfo (see Table A.6.5-2)
nsState:InstantiationState
monitoringParameter:MonitoringParameter (see Table 7.1-1)	
nsScaleStatus:NsScaleInfo
additionalAffinityOrAntiAffinityRule:AffinityOrAntiAffinityRule
wanConnectionInfo:WanConnectionInfo

	AddPnfData
	pnfId:Identifier
pnfName:String
pnfdId:Identifier
pnfProfileId:Identifier
cpData:PnfExtCpData

	CpGroupInfo
	cpPairInfo:CpPairInfo
forwardingBehaviour:ForwardingBehaviourType
forwardingBehaviourInputParameters:<not specified>	

	ModifyPnfData
	pnfId:Identifier
pnfName:String
cpData:PnfExtCpData

	NsChangeNotification
	nsInstanceId:Identifier
nsComponentType:NsComponentType
nsComponentId:Identifier
lcmOpOccIdImpactingNsComponent:Identifier
lcmOpOccNameImpactingNsComponent:String
lcmOpOccStatusImpactingNsComponent:<not specified>	

	NsIdentifierCreationNotification
	nsInstanceId:Identifier

	NsIdentifierDeletionNotification
	nsInstanceId:Identifier

	NsLcmOperationOccurrenceNotification
	nsInstanceId:Identifier
lifecycleOperationOccurrenceId:Identifier
operation:String
status:OperationStatus
isAutomaticInvocation:Boolean
affectedVnf:AffectedVnf
affectedPnf:AffectedPnf
affectedVl:AffectedVirtualLink
affectedVnffg:AffectedVnffg
affectedNs:AffectedNs
affectedSap:AffectedSap

	NsLcmCapacityShortageNotification
	lifecycleOperationOccurrenceId:Identifier
nsInstanceId:Identifier
status:<not specified>	
shortageType:<not specified>	
affectedNs:AffectedNs
capacityInformation:<not specified>

	NsVirtualLinkInfo
	nsVirtualLinkInstanceId:Identifier
nsVirtualLinkDescId:Identifier
virtualLinkProfileId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
linkPort:NsLinkPortInfo

	NsLinkPortInfo
	nsLinkPortId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
cpId:Identifier

	NfpInfo
	nfpId:Identifier
nfpdId:Identifier
nfpName:String
description:String
cpGroup:CpGroupInfo
totalCp:Integer
nfpRule:NfpRule
nfpState:OperationalState

	NfpData
	nfpId:Identifier
nfpName:String
description:String
cpGroup:CpGroupInfo
nfpRule:NfpRule

	ScaleByStepData
	aspectId:Identifier
numberOfSteps:Integer
additionalParam:KeyValuePair

	ScaleNsByStepsData
	scalingDirection:NsScaleDirection
aspectId:Identifier
numberOfSteps:Integer

	ScaleToLevelData
	instantiationLevelId:Identifier
scaleInfo:ScaleInfo (see Table A.6.5-2)
additionalParam:KeyValuePair

	PnfExtCpInfo
	cpInstanceId:Identifier
cpdId:Identifier
cpProtocolInfo:CpProtocolInfo (see Table A.7.1-4)

	PnfInfo
	pnfId:Identifier
pnfName:String
pnfdId:Identifier
pnfdInfoId:Identifier
pnfProfileId:Identifier
cpInfo:PnfExtCpInfo

	SapInfo
	sapInstanceId:Identifier
sapdId:Identifier
sapName:String
description:String
cpProtocolInfo:CpProtocolInfo (see Table A.7.1-4)

	VnffgInfo
	vnffgId:Identifier
vnffgdId:Identifier
vnfId:Identifier
pnfId:Identifier
virtualLinkId:Identifier
cpId:Identifier
nfpInfo:NfpInfo

	WanConnectionInfo
	wanConnectionInfoId:Identifier
protocolData:<not specified>	
virtualLinkInstanceId:Identifier

	CpPairInfo
	cpInfo:CpInfo

	NfpRule
	etherType:IpVersion
protocol:String
sourcePortRange:PortRange
destinationPortRange:PortRange
sourceIPAddressPrefix:IpAddress
destinationIPAddressPrefix:IpAddress
etherDestinationAddress:MacAddress
etherSourceAddress:MacAddress
vlanTag:String
dscp:String
extendedCriteria:<not specified>

	NsScaleInfo
	nsScalingAspectId:Identifier
nsScaleLevelId:Identifier

	PnfExtCpData
	cpInstanceId:Identifier
cpdId:Identifier
address:<not specified>

	PortRange
	lowerPort:Integer
upperPort:Integer

	AffectedNs
	nsInstanceId:Identifier
nsdId:Identifier
changeType:NestedNsChangeType
changeResult:ChangeResultType

	AffectedPnf
	pnfId:Identifier
pnfName:String
pnfdId:Identifier
pnfProfileId:Identifier
cpInstanceId:Identifier
changeType:PnfChangeType
changeResult:ChangeResultType

	AffectedSap
	sapInstanceId:Identifier
sapdId:Identifier
sapName:String
changeType:SapChangeType
changeResult:ChangeResultType

	AffectedVirtualLink
	nsVirtualLinkId:Identifier
nsVirtualLinkDescId:Identifier
virtualLinkProfileId:Identifier
changeType:VirtualLinkChangeType
changeResult:ChangeResultType

	AffectedVnf
	vnfInstanceId:Identifier
vnfdId:Identifier
vnfProfileId:Identifier
vnfName:String
changeType:VnfChangeType
changeResult:ChangeResultType
changedInfo:<not specified>

	AffectedVnffg
	vnffgId:Identifier
vnffgdId:Identifier
changeType:VnffgChangeType
changeResult:ChangeResultType

	NsdInfo
	nsdInfoId:Identifier
nsdId:Identifier
name:String
version:Version
designer:String
nsd:Nsd (see Table A.7.2-2)
vnfPkgInfoId:Identifier
pnfdInfoId:Identifier
nestedNsdInfoId:Identifier
onboardingState:OnboardingState
operationalState:OperationalState
usageState:UsageState
userDefinedData:KeyValuePair
artifacts:NsdArchiveArtifactInformation

	PnfdInfo
	pnfdInfoId:Identifier
pnfdId:Identifier
name:String
version:Version
provider:String
pnfdInvariantId:Identifier
pnfd:Pnfd (see Table A.7.2-2)
onboardingState:OnboardingState
usageState:UsageState
userDefinedData:KeyValuePair
artifacts:PnfdArchiveArtifactInformation

	NsdArchiveArtifactInformation
	selector:<not specified>
metadata:<not specified>

	PnfdArchiveArtifactInformation
	selector:<not specified>
metadata:<not specified>



Editor’s note: To decide later to indicate, or not, that « NsLcmCapacityShortageNotification » is issued from the “Resource domain”
[bookmark: _Toc75178509]A.4.3	NS instance usage notification
Table A.4.3-1 shows the input/output parameters for each operation of the NS instance usage notification interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.4.3-2, otherwise a reference is provided.


Table A.4.3-1: NS instance usage notification operations

	Operation
	Or-Or
	Input/output Parameter:Type

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Notify
	X
	nsInstanceUsageNotification:NsInstanceUsageNotification



Table A.4.3-2 shows the information elements used in the operations data related to NS instance usage notification.

Table A.4.3-2: Information elements used in the NS instance usage notification operations data

	Information element
	Attribute:Type

	NsInstanceUsageNotification
	nsInstanceId:Identifier
status:NsInstanceUsageStatus



[bookmark: _Toc75178510]A.4.4	NS lifecycle operation granting
Table A.4.4-1 shows the input/output parameters for the operation of the NS lifecycle operation granting interface.


Table A.4.4-1: NS lifecycle operation granting operations

	Operation
	Or-Or
	Input/output Parameter:Type

	Grant NS Lifecycle
	X
	nsInstanceId:Identifier
nsdId:Identifier
lifecycleOperation:NsLifecycleOperation (see Table A.8-1)
additionalParam:KeyValuePair

	
	
	none



[bookmark: _Toc75178511]A.4.5	LCM coordination
Table A.4.5-1 shows the input/output parameters for the operation of the LCM coordination interface. 


Table A.4.5-1: LCM coordination operations

	Operation
	Os-Ma-Nfvo
	Input/output Parameter:Type

	CoordinateLcmOperation
	X
	nsInstanceId:Identifier
lifecycleOperationOccurrenceId:Identifier
operationType:<not specified>
operationStage:<not specified>
operationParam:<not specified>

	
	
	operationAction:OperationAction
operationResumeDelay:TimeDuration
additionalInfo:<not specified>




[bookmark: _Toc75178512]A.5	Resource domain
[bookmark: _Toc75178513]A.5.1	Software image management
Table A.5.1-1 shows the input/output parameters for each operation of the software image management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.1-2, otherwise a reference is provided.

Table A.5.1-1: Software image management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Add Image
	X
	
	name:String
provider:String
version:<not specified>
userMetadata:KeyValuePair
softwareImage:<not specified>
resourceGroupId:Identifier
visibility:Visibility

	
	
	
	softwareImageMetadata:SoftwareImageInformation

	Query Images
	X
	X
	imageQueryFilter:Filter

	
	
	
	softwareImageInformation:SoftwareImageInformation

	Query Image
	X
	X
	softwareImageId:Identifier

	
	
	
	softwareImageInformation:SoftwareImageInformation

	Update Image
	X
	
	softwareImageId:Identifier
userMetadata:KeyValuePair

	
	
	
	softwareImageMetadata:SoftwareImageInformation

	Delete Image
	X
	
	softwareImageId:Identifier

	
	
	
	deletedId:Identifier



Table A.5.1-2 shows the information elements used in the operations data related to software image management, unless a reference is provided.

Table A.5.1-2: Information elements used in the software image management operations data

	Information element
	Attribute:Type

	SoftwareImageInformation
	softwareImageId:Identifier
name:<not specified>	
provider:<not specified>	
version:<not specified>	
checksum:<not specified>	
containerFormat:<not specified>	
diskFormat:<not specified>	
createdAt:<not specified>	
minDisk:<not specified>	
minRam:<not specified>	
size:<not specified>	
userMetadata:KeyValuePair
updatedAt:<not specified>	
status:<not specified>	



[bookmark: _Toc75178514]A.5.2	Virtualised compute
[bookmark: _Toc75178515]A.5.2.1	Virtualised compute resources management

Table A.5.2.1-1 shows the input/output parameters for each operation of the virtualized compute resources management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.2.1-2, otherwise a reference is provided.

Table A.5.2.1-1: Virtualised compute resources management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Allocate Virtualised Compute Resource
	X
	X
	computeName:String
reservationId:Identifier
affinityOrAntiAffinityConstraint:AffinityOrAntiAffinityConstraint
computeFlavourId:Identifier
vcImageId:Identifier
interfaceData:VirtualInterfaceData
metaData:KeyValuePair
resourceGroupId:Identifier
locationConstraints:<not specified>
userData:UserData

	
	
	
	computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo

	Query Virtualised Compute Resource
	X
	X
	queryComputeFilter:Filter

	
	
	
	queryResult:VirtualCompute (see Table A.7.3-1) xor queryResult:ComputeResourceWithRpInfo

	Update Virtualised Compute Resource
	X
	X
	computeId:Identifier
networkInterfaceNew:VirtualNetworkInterfaceData
networkInterfaceUpdate:VirtualNetworkInterface (see Table A.7.3-2)
metaData:KeyValuePair

	
	
	
	computeId:Identifier
computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo

	Terminate Virtualised Compute Resource
	X
	X
	computeId:Identifier xor computeId:IdComputeResourceWithRpId

	
	
	
	computeId:Identifier xor computeId:IdComputeResourceWithRpId

	Operate Virtualised Compute Resource
	X
	X
	computeId:Identifier
computeOperation:String
computeOperationInputData:KeyValuePair

	
	
	
	computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo
computeOperationOutputData:KeyValuePair

	Scale Virtualised Compute Resource
	X
	X
	computeId:Identifier
computeFlavourId:Identifier

	
	
	
	computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo

	Migrate Virtualised Compute Resource
	X
	X
	computeId:Identifier
migrationConstraint:<not specified>
affinityOrAntiAffinityConstraint:AffinityOrAntiAffinityConstraint
migrationType:MigrationType

	
	
	
	computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo

	Create Virtualised Compute Resource Affinity Or AntiAffinity Constraints Group
	X
	X
	groupName:String
type:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope

	
	
	
	groupId:Identifier

	Attach Virtualised Storage Resource
	X
	X
	computeId:Identifier
storageId:Identifier
mountpoint:String

	
	
	
	computeData:VirtualCompute (see Table A.7.3-1) xor computeData:ComputeResourceWithRpInfo

	Detach Virtualised Storage Resource
	X
	X
	computeId:Identifier
storageId:Identifier

	
	
	
	none



Table A.5.2.1-2 shows the information elements used in the operations data related to virtualised compute resources management, unless a reference is provided.

Table A.5.2.1-2: Information elements used in the virtualised compute resources management operations data

	Information element
	Attribute:Type

	AffinityOrAntiAffinityConstraint
	type:AffinityOrAntiAffinityConstraintType
scope:AffinityOrAntiAffinityScope
affinityOrAntiAffinityResourceList:AffinityOrAntiAffinityResourceList (see Table A.7.1-4)
affinityOrAntiAffinityResourceGroupId:Identifier

	UserData
	content:String
method:UserDataTransportationMethod

	VirtualInterfaceData
	ipAddress:IpAddress
macAddress:MacAddress

	VirtualNetworkInterfaceData
	networkId:Identifier
networkPortId:Identifier
typeVirtualNic:<not specified>	
typeConfiguration:<not specified>	
bandwidth:Number
accelerationCapability:<not specified>	
metadata:KeyValuePair

	IdComputeResourceWithRpId
	resourceProviderId:Identifier
computeId:Identifier

	ComputeResourceWithRpInfo
	resourceProviderId:Identifier
computeId:Identifier
computeName:String
flavourId:Identifier
accelerationCapability:<not specified>	
virtualCpu:VirtualCpu (see Table A.7.3-2)
virtualMemory:VirtualMemory (see Table A.7.3-2)
virtualNetworkInterface:VirtualNetworkInterface (see Table A.7.3-2)
virtualDisks:VirtualStorage (see Table A.7.3-2)
vcImageId:Identifier
zoneId:Identifier
hostId:Identifier
operationalState:OperationalState
metadata:KeyValuePair



Editor’s note: To decide later to indicate, or not, that « IdComputeResourceWithRpId » and “ComputeResourceWithRpInfo“ are issued from the “VNF domain”
[bookmark: _Toc75178516]A.5.2.2	Virtualised compute resources change notification

Table A.5.2.2-1 shows the input/output parameters for each operation of the virtualised compute resources change notification interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.2.2-2, otherwise a reference is provided.

Table A.5.2.2-1: Virtualised compute resources change notification operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	inputFilter:Filter

	
	
	
	subscriptionId:Identifier

	Notify
	X
	X
	virtualisedResourceChangeNotification:VirtualisedResourceChangeNotification xor virtualisedResourceWithRpChangeNotification:VirtualisedResourceWithRpChangeNotification



Table A.5.2.2-2 shows the information elements used in the operations data related to virtualised compute resources change notification, unless a reference is provided.

Table A.5.2.2-2: Information elements used in the virtualised compute resources change notification operations data

	Information element
	Attribute:Type

	VirtualisedResourceChangeNotification
	changeId:Identifier
virtualisedResourceId:Identifier
virtualisedResourceGroupId:Identifier
endOfChange:Boolean
changeTime:DateTime
vimId:Identifier
changeType:String
changedResourceData:<not specified>

	VirtualisedResourceWithRpChangeNotification
	resourceProviderId:Identifier
changeId:Identifier
virtualisedResourceId:Identifier
virtualisedResourceGroupId:Identifier
endOfChange:Boolean
changeTime:DateTime
vimId:Identifier
changeType:String
changedResourceData:<not specified>


[bookmark: _Toc75178517]A.5.2.3	Virtualised compute resources information management

Table A.5.2.3-1 shows the input/output parameters for each operation of the virtualised compute resources information management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.2.3-2, otherwise a reference is provided.

Table A.5.2.3-1: Virtualised compute resources information management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X 
	X
	filter:Filter

	
	
	
	subscriptionID:Identifier

	Query Virtualised Compute Resource Information
	X 
	X
	informationQueryFilter:Filter

	
	
	
	virtualisedResourceInformation:VirtualComputeResourceInformation xor virtualisedResourceInformation:VirtualComputeResourceWithRpInfo

	Notify
	X 
	X
	informationChangeNotification:InformationChangeNotification xor informationChangeNotification:InformationWithRpChangeNotification



Table A.5.2.3-2 shows the information elements used in the operations data related to virtualised compute resources information management, unless a reference is provided.

Table A.5.2.3-2: Information elements used in the virtualised compute resources information management operations data

	Information element
	Attribute:Type

	VirtualComputeResourceInformation
	virtualMemory:VirtualMemoryResourceInformation
virtualCpu:VirtualCpuResourceInformation
accelerationCapability:<not specified>	
computeResourceTypeId:Identifier

	VirtualComputeResourceWithRpInfo
	resourceProviderId:Identifier
virtualMemory:VirtualMemoryResourceInformation
virtualCpu:VirtualCpuResourceInformation
accelerationCapability:<not specified>	
computeResourceTypeId:Identifier

	InformationChangeNotification
	changeId:Identifier
resourceTypeId:Identifier
vimId:Identifier
changeType:InformationChangeType
changedResourceData:<not specified>	

	InformationWith RpChangeNotification
	resourceProviderId:Identifier
changeId:Identifier
resourceTypeId:Identifier
vimId:Identifier
changeType:InformationChangeType
changedResourceData:<not specified>	

	VirtualMemoryResourceInformation
	virtualMemSize:Number
virtualMemOversubscriptionPolicy:<not specified>
numaSupported:Boolean

	VirtualCpuResourceInformation
	cpuArchitecture:String
numVirtualCpu:Number
cpuClock:Number
virtualCpuOversubscriptionPolicy:<not specified>
virtualCpuPinningSupported:Boolean



Editor’s note: To decide later to indicate, or not, that « VirtualComputeResourceWithRpInfo » and “InformationWithRpChangeNotification“ are issued from the “VNF domain”
[bookmark: _Toc75178518]A.5.2.4	Virtualised compute resources capacity management

Table A.5.2.4-1 shows the input/output parameters for each operation of the virtualised compute resources capacity management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.2.4-2, otherwise a reference is provided.

Table A.5.2.4-1: Virtualised compute resources capacity management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Query Compute Capacity
	X
	zoneId:Identifier
computeResourceTypeId:Identifier
resourceCriteria:<not specified>
attributeSelector:String
timePeriod:TimePeriodInformation (see Table A.7.1-3)

	
	
	capacityResponse:CapacityInformation

	Subscribe
	X
	zoneId:Identifier
computeResourceTypeId:Identifier
resourceCriteria:<not specified>
threshold:ResourceCapacityThreshold (see Table A.5.4.4-2)
attributeSelector:String

	
	
	capacityChangeSubscriptionId:Identifier

	Query Compute Resource Zone
	X
	filter:Filter

	
	
	zoneInfo:ResourceZone (see Table A.7.3-2)

	Query NFVI-PoP Compute Information
	X
	filter:Filter

	
	
	nfviInfo:NfviPop (see Table A.7.3-2)

	Notify
	X
	capacityChangeNotification:CapacityChangeNotification



Table A.5.2.4-2 shows the information elements used in the operations data related to virtualised compute resources capacity management, unless a reference is provided.

Table A.5.2.4-2: Information elements used in the virtualised compute resources capacity management operations data

	Information element
	Attribute:Type

	CapacityInformation
	availableCapacity:<non specified>
reservedCapacity:<non specified>
totalCapacity:<non specified>
allocatedCapacity:<non specified>

	CapacityChangeNotification
	changeId:Identifier
zoneId:Identifier
resourceDescriptor:<non specified>	
capacityInformation:CapacityInformation



[bookmark: _Toc75178519]A.5.2.5	Virtualised compute flavour management

Table A.5.2.5-1 shows the input/output parameters for each operation of the virtualised compute flavour management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.2.5-2, otherwise a reference is provided.

Table A.5.2.5-1: Virtualised compute flavour management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Compute Flavour
	X
	X
	flavour:VirtualComputeFlavour

	
	
	
	flavourId:Identifier

	Query Compute Flavour
	X
	X
	queryComputeFlavourFilter:Filter

	
	
	
	flavours:VirtualComputeFlavour

	Delete Compute Flavour
	X
	X
	computeFlavourId:Identifier

	
	
	
	none



Table A.5.2.5-2 shows the information elements used in the operations data related to virtualised compute flavour management, unless a reference is provided.

Table A.5.2.5-2: Information elements used in the virtualised compute flavour management operations data

	Information element
	Attribute:Type

	VirtualComputeFlavour 
	flavourId:Identifier
accelerationCapability:<not specified>	
virtualMemory:VirtualMemoryData
virtualCpu:VirtualCpuData
storageAttributes:VirtualStorageData
virtualNetworkInterface:VirtualNetworkInterfaceData (see Table A.5.2.1-2)

	VirtualMemoryData
	virtualMemSize:Number
virtualMemOversubscriptionPolicy:<not specified>
numaEnabled:Boolean

	VirtualCpuData
	cpuArchitecture:String
numVirtualCpu:Integer
cpuClock:Number
virtualCpuOversubscriptionPolicy:<not specified>
virtualCpuPinning:VirtualCpuPinningData

	VirtualStorageData
	typeOfStorage:String
sizeOfStorage:Number
rdmaEnabled:Boolean

	VirtualCpuPinningData
	virtualCpuPinningPolicy:CpuPinningPolicy
virtualCpuPinningRules:<not specified>	



[bookmark: _Toc75178520]A.5.3	Virtualised network
[bookmark: _Toc75178521]A.5.3.1	Virtualised network resources management

Table A.5.3.1-1 shows the input/output parameters for each operation of the virtualised network resources management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.3.1-2, otherwise a reference is provided.

Table A.5.3.1-1: Virtualised network resources management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Allocate Virtualised Network Resource
	X
	X
	networkResourceName:String
reservationId:Identifier
networkResourceType:NetworkResourceType
typeNetworkData:VirtualNetworkData
typeNetworkPortData:VirtualNetworkPortData
typeSubnetData:NetworkSubnetData (see Table A.5.3.1-2)
affinityOrAntiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
locationConstraints:<not specified>
metaData:KeyValuePair
resourceGroupId:Identifier

	
	
	
	networkData:VirtualNetwork  (see Table A.7.3-2) xor networkData:NetworkResourceWithRpInfo
subnetData:NetworkSubnet (see Table A.7.3-2)
networkPortData:VirtualNetworkPort (see Table A.7.3-2)

	Query Virtualised Network Resource
	X
	X
	queryNetworkFilter:Filter

	
	
	
	queryResult:VirtualNetwork (see Table A.7.3-2) xor queryResult:NetworkResourceWithRpInfo

	Update Virtualised Network Resource
	X
	X
	networkResourceId:Identifier
updateNetworkData:VirtualNetworkData
updateSubnetData:NetworkSubnetData (see Table A.5.3.1-2)
updateNetworkPort:VirtualNetworkPortData
metaData:KeyValuePair

	
	
	
	networkResourceId:Identifier
networkData:VirtualNetwork (see Table A.7.3-2) xor networkData:NetworkResourceWithRpInfo
subnetData:NetworkSubnet (see Table A.7.3-2)
networkPortData:VirtualNetworkPort (see Table A.7.3-2)

	Terminate Virtualised Network Resource
	X
	X
	networkResourceId:Identifier xor networkResourceId:NetworkResourceWithRpId

	
	
	
	networkResourceId:Identifier xor networkResourceId:NetworkResourceWithRpId

	Create Virtualised Network Resource Affinity Or AntiAffinity Constraints Group
	X
	X
	groupName:String
type:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope

	
	
	
	groupId:Identifier



Table A.5.3.1-2 shows the information elements used in the operations data related to virtualised network resources management, unless a reference is provided.

Table A.5.3.1-2: Information elements used in the virtualised network resources management operations data

	Information element
	Attribute:Type

	VirtualNetworkData
	bandwidth:Number
networkType:String
segmentType:String
networkQoS:NetworkQoS (see Table A.7.3-2)
isShared:Boolean
sharingCriteria:<not specified>	
layer3Attributes:NetworkSubnetData
metadata:KeyValuePair

	NetworkSubnetData
	networkId:Identifier
ipVersion:IpVersion
gatewayIp:IpAddress
cidr:<not specified>	
isDhcpEnabled:Boolean
addressPool:<not specified>	
metadata:KeyValuePair

	VirtualNetworkPortData
	portType:String
networkId:Identifier
segmentId:Identifier
bandwidth:Number
metadata:KeyValuePair

	NetworkResourceWithRpId
	resourceProviderId:Identifier
networkResourceId:Identifier

	NetworkResourceWithRpInfo
	resourceProviderId:Identifier
networkResourceId:Identifier
networkResourceName:String
subnetId:Identifier
networkPort:VirtualNetworkPort (see Table A.7.3-2)
bandwidth:Number
networkType:String
segmentType:String
networkQoS:NetworkQoS (see Table A.7.3-2)
isShared:Boolean
sharingCriteria:<not specified>
zoneId:Identifier
operationalState:OperationalState
metadata:KeyValuePair



Editor’s note: To decide later to indicate, or not, that «NetworkResourceWithRpId“ and “NetworkResourceWithRpInfo” are issued from the “VNF domain”
[bookmark: _Toc75178522]A.5.3.2	Virtualised network resources change notification

Table A.5.3.2-1 shows the input/output parameters for each operation of the virtualised network resources change notification interface, i.e., for each kind of notification and request-response.

Table A.5.3.2-1: Virtualised network resources change notification operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	inputFilter:Filter

	
	
	
	subscriptionId:Identifier

	Notify
	X
	X
	virtualisedResourceChangeNotification:VirtualisedResourceChangeNotification (see Table A.5.2.2-2) xor virtualisedResourceWithRpChangeNotification:VirtualisedResourceWithRpChangeNotification (see Table A.5.2.2-2)



[bookmark: _Toc75178523]A.5.3.3	Virtualised network resources information management

Table A.5.3.3-1 shows the input/output parameters for each operation of the virtualised network resources information management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.3.3-2, otherwise a reference is provided.

Table A.5.3.3-1: Virtualised network resources information management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionID:Identifier

	Query Virtualised Network Resource Information
	X
	X
	informationQueryFilter:Filter

	
	
	
	virtualisedResourceInformation:VirtualNetworkResourceInformation xor virtualisedResourceInformation:VirtualNetworkResourceWithRpInfo

	Notify
	X
	X
	informationChangeNotification:InformationChangeNotification (see Table A.5.2.3-2) xor informationChangeNotification:InformationWithRpChangeNotification (see Table A.5.2.3-2)



Table A.5.3.3-2 shows the information elements used in the operations data related to virtualised network resources information management, unless a reference is provided.

Table A.5.3.3-2: Information elements used in the virtualised network resources information management operations data

	Information element
	Attribute:Type

	VirtualNetworkResourceInformation
	bandwidth:Number
networkType:String
networkQoS:NetworkQoS (see Table A.7.3-2)
networkResourceTypeId:Identifier

	VirtualNetworkResourceWithRpInfo
	resourceProviderId:Identifier
bandwidth:Number
networkType:String
networkQoS:NetworkQoS (see Table A.7.3-2)
networkResourceTypeId:Identifier



Editor’s note: To decide later to indicate, or not, that « VirtualNetworkResourceWithRpInfo » and “InformationWithRpChangeNotification” are issued from the “VNF domain”
[bookmark: _Toc75178524]A.5.3.4	Virtualised network resources capacity management

Table A.5.3.4-1 shows the input/output parameters for each operation of the virtualized network resources capacity management interface, i.e., for each kind of notification and request-response.

Table A.5.3.4-1: Virtualised network resources capacity management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Query Network Capacity
	X
	zoneId:Identifier
networkResourceTypeId:Identifier
resourceCriteria:<not specified>
attributeSelector:String
timePeriod:TimePeriodInformation (see Table A.7.1-3)

	
	
	capacityResponse:CapacityInformation (see Table A.5.2.4-2)

	Subscribe
	X
	zoneId:Identifier
networkResourceTypeId:Identifier
resourceCriteria:<not specified>
threshold:ResourceCapacityThreshold (see Table A.5.4.4-2)
attributeSelector:String

	
	
	capacityChangeSubscriptionId:Identifier

	Query NFVI-PoP Network Information
	X
	filter:Filter

	
	
	nfviInfo:NfviPop (see Table A.7.3-2)

	Notify
	X
	capacityChangeNotification:CapacityChangeNotification (see Table A.5.2.4-2)


[bookmark: _Toc75178525]A.5.3.5	Network forwarding path management

Table A.5.3.5-1 shows the input/output parameters for each operation of the network forwarding path management interface, i.e., for each kind of notification and request-response.

Table A.5.3.5-1: Network forwarding path management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Create NFP
	X
	virtualNetworkPortGroup:VirtualNetworkPortGroup (see Table A.7.3-1)
totalVnp:Integer
nfpRule:NfpRule (see Table A.4.2-2)

	
	
	nfpId:Identifier

	Query NFP
	X
	queryFilter:Filter

	
	
	nfpResult:Nfp (see Table A.7.3-1)

	Delete NFP
	X
	nfpId:Identifier

	
	
	deletedNfpId:Identifier

	Change NFP State
	X
	nfpId:Identifier
desiredState:OperationalState

	
	
	changedNfpId:Identifier

	Update NFP
	X
	nfpId:Identifier
nfpRule:NfpRule (see Table A.4.2-2)

	
	
	nfpInfo:Nfp (see Table A.7.3-1)



[bookmark: _Toc75178526]A.5.4	Virtualised storage
[bookmark: _Toc75178527]A.5.4.1	Virtualised storage resources management

Table A.5.4.1-1 shows the input/output parameters for each operation of the virtualised storage resources management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.4.1-2, otherwise a reference is provided.

Table A.5.4.1-1: Virtualised storage resources management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Allocate Virtualised Storage Resource
	X
	X
	storageName:String
reservationId:Identifier
affinityOrAntiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
storageData:VirtualStorageFlavour
locationConstraints:<not specified>
metaData:KeyValuePair
resourceGroupId:Identifier

	
	
	
	storageResource:VirtualStorage (see Table A.7.3-2) xor storageResource:StorageResourceWithRpInfo

	Query Virtualised Storage Resource
	X
	X
	storageQueryFllter:Filter

	
	
	
	queryResult:VirtualStorage (see Table A.7.3-2) xor queryResult:StorageResourceWithRpInfo

	Update Virtualised Storage Resource
	X
	X
	storageId:Identifier
updateStorageData:VirtualStorageFlavour
metaData:KeyValuePair

	
	
	
	storageId:Identifier
storageData:VirtualStorage (see Table A.7.3-2) xor storageData:StorageResourceWithRpInfo

	Terminate Virtualised Storage Resource
	X
	X
	storageId:Identifier xor storageId:StorageResourceWithRpId

	
	
	
	storageId:Identifier xor storageId:StorageResourceWithRpId

	Operate Virtualised Storage Resource
	X
	X
	storageId:Identifier
storageOperation:String
storageOperationInputData:KeyValuePair

	
	
	
	storageData:VirtualStorage (see Table A.7.3-2) xor storageData:StorageResourceWithRpInfo
storageOperationOutputData:KeyValuePair

	Scale Virtualised Storage Resource
	X
	X
	storageId:Identifier
newSize:Number

	
	
	
	storageData:VirtualStorage (see Table A.7.3-2)xor storageData:StorageResourceWithRpInfo

	Migrate Virtualised Storage Resource
	X
	X
	storageId:Identifier
affinityOrAntiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
migrationConstraint:<not specified>

	
	
	
	storageData:VirtualStorage (see Table A.7.3-2) xor storageData:StorageResourceWithRpInfo

	Create Virtualised Storage Resource Affinity Or AntiAffinity Constraints Group
	X
	X
	groupName:String
type:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope

	
	
	
	groupId:Identifier



Table A.5.4.1-2 shows the information elements used in the operations data related to virtualised storage resources management, unless a reference is provided.

Table A.5.4.1-2: Information elements used in the virtualised storage resources management operations data

	Information element
	Attribute:Type

	VirtualStorageFlavour
	flavourId:Identifier
storageAttributes:VirtualStorageData (see Table A.5.2.5-2)

	StorageResourceWithRpId
	resourceProviderId:Identifier
storageId:Identifier

	StorageResourceWithRpInfo
	resourceProviderId:Identifier
storageId:Identifier
storageName:String
flavourId:Identifier
typeOfStorage:String
sizeOfStorage:Number
rdmaEnabled:Boolean
ownerId:Identifier
zoneId:Identifier
hostId:Identifier
operationalState:OperationalState
metadata:KeyValuePair



Editor’s note: To decide later to indicate, or not, that « StorageResourceWithRpId » and “StorageResourceWithRpInfo” are issued from the “VNF domain”
[bookmark: _Toc75178528]A.5.4.2	Virtualised storage resources change notification

Table A.5.4.2-1 shows the input/output parameters for each operation of the virtualised storage resources change notification interface, i.e., for each kind of notification and request-response.

Table A.5.4.2-1: Virtualised storage resources change notification operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	inputFilter:Filter

	
	
	
	subscriptionId:Identifier

	Notify
	X
	X
	virtualisedResourceChangeNotification:VirtualisedResourceChangeNotification (see Table A.5.2.2-2) xor virtualisedResourceWithRpChangeNotification:VirtualisedResourceWithRpChangeNotification (see Table A.5.2.2-2)



[bookmark: _Toc75178529]A.5.4.3	Virtualised storage resources information management

Table A.5.4.3-1 shows the input/output parameters for each operation of the virtualised storage resources information management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.4.3-2, otherwise a reference is provided.

Table A.5.4.3-1: Virtualised storage resources information management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionID:Identifier

	Query Virtualised Storage Resource Information
	X
	X
	informationQueryFilter:Filter

	
	
	
	virtualisedResourceInformation:VirtualStorageResourceInformation xor virtualisedResourceInformation:VirtualStorageResourceWithRpInfo

	Notify
	X
	X
	informationChangeNotification:InformationChangeNotification (see Table A.5.2.3-2) xor informationChangeNotification:InformationWithRpChangeNotification (see Table A.5.2.3-2)



Table A.5.4.3-2 shows the information elements used in the operations data related to virtualised storage resources information management, unless a reference is provided.

Table A.5.4.3-2: Information elements used in the virtualised storage resources information management operations data

	Information element
	Attribute:Type

	VirtualStorageResourceInformation
	typeOfStorage:String
sizeOfStorage:Number
rdmaSupported:Boolean
storageResourceTypeId:Identifier

	VirtualStorageResourceWithRpInfo
	resourceProviderId:Identifier
typeOfStorage:String
sizeOfStorage:Number
rdmaSupported:Boolean
storageResourceTypeId:Identifier



Editor’s note: To decide later to indicate, or not, that « VirtualStorageResourceWithRpInfo » and “InformationWithRpChangeNotification” are issued from the “VNF domain”
[bookmark: _Toc75178530]A.5.4.4	Virtualised storage resources capacity management

Table A.5.4.4-1 shows the input/output parameters for each operation of the virtualised storage resources capacity management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.4.4-2, otherwise a reference is provided.

Table A.5.4.4-1: Virtualised storage resources capacity management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Query Storage Capacity
	X
	zoneId:Identifier
storageResourceTypeId:Identifier
resourceCriteria:<not specified>
attributeSelector:String
timePeriod:TimePeriodInformation (see Table A.7.1-3)

	
	
	capacityResponse:CapacityInformation (see Table A.5.2.4-2)

	Subscribe
	X
	zoneId:Identifier
storageResourceTypeId:Identifier
resourceCriteria:<not specified>
threshold:ResourceCapacityThreshold
attributeSelector:String

	
	
	capacityChangeSubscriptionId:Identifier

	Query NFVI-PoP Storage Information
	X
	filter:Filter

	
	
	nfviPop:NfviPop (see Table A.7.3-2)

	Query Storage Resource Zone
	X
	filter:Filter

	
	
	zoneInfo:ResourceZone (see Table A.7.3-2)

	Notify
	X
	capacityChangeNotification:CapacityChangeNotification (see Table A.5.2.4-2)



Table A.5.4.4-2 shows the information elements used in the operations data related to virtualised storage resources capacity management, unless a reference is provided.

Table A.5.4.4-2: Information elements used in the virtualised storage resources capacity management operations data

	Information element
	Attribute:Type

	ResourceCapacityThreshold
	thresholdType:ThresholdType
threshold:<not specified>



[bookmark: _Toc75178531]A.5.5	Virtualised resource reservation
[bookmark: _Toc75178532]A.5.5.1	Virtualised compute resources reservation management

Table A.5.5.1-1 shows the input/output parameters for each operation of the virtualised compute resources reservation management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.5.1-2, otherwise a reference is provided.

Table A.5.5.1-1: Virtualised compute resources reservation management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Compute Resource Reservation
	X
	
	computePoolReservation:ComputePoolReservation
virtualisationContainerReservation:VirtualisationContainerReservation
affinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
antiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
startTime:DateTime
endTime:DateTime
expiryTime:DateTime
locationConstraints:<not specified>
resourceGroupId:Identifier

	
	
	
	reservationData:ReservedVirtualCompute xor reservationData:ReservedVirtualComputeWithRpInfo

	Query Compute Resource Reservation
	X
	X
	queryReservationFilter:Filter

	
	
	
	queryResult:ReservedVirtualCompute xor queryResult:ReservedVirtualComputeWithRpInfo

	Update Compute Resource Reservation
	X
	
	reservationId:Identifier
computePoolReservation:ComputePoolReservation
virtualisationContainerReservation:VirtualisationContainerReservation
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	
	
	
	reservationData:ReservedVirtualCompute xor reservationData:ReservedVirtualComputeWithRpInfo

	Terminate Compute Resource Reservation
	X
	
	reservationId:Identifier

	
	
	
	reservationId:Identifier



Table A.5.5.1-2 shows the information elements used in the operations data related to virtualised compute resources reservation management, unless a reference is provided.

Table A.5.5.1-2: Information elements used in the virtualised compute resources reservation management operations data

	Information element
	Attribute:Type

	ComputePoolReservation
	numCpuCores:Integer
numVcInstances:Integer
virtualMemSize:Number
computeAttributes:VirtualComputeAttributesReservationData

	ReservedVirtualCompute
	reservationId:Identifier
computePoolReserved:ReservedComputePool
virtualisationContainerReserved:ReservedVirtualisationContainer
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	ReservedVirtualComputeWithRpInfo
	resourceProviderId:Identifier
reservationId:Identifier
computePoolReserved:ReservedComputePool
virtualisationContainerReserved:ReservedVirtualisationContainer
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	VirtualisationContainerReservation
	containerId:Identifier
containerFlavour:VirtualComputeFlavour (see Table A.5.2.5-2)

	VirtualComputeAttributesReservationData
	accelerationCapability:<not specified>	
cpuArchitecture:<not specified>	
virtualCpuOversubscriptionPolicy:<not specified>

	ReservedComputePool
	numCpuCores:Integer
numVcInstances:Integer
virtualMemSize:Number
computeAttributes:ReservedVirtualComputeAttributes
zoneId:Identifier

	ReservedVirtualComputeAttributes
	accelerationCapability:<not specified>	
cpuArchitecture:<not specified>	
virtualCpuOversubscriptionPolicy:<not specified>

	ReservedVirtualisationContainer
	containerId:Identifier
flavourId:Identifier
accelerationCapability:<not specified>	
virtualMemory:VirtualMemory (see Table A.7.3-2)
virtualCpu:VirtualCpu (see Table A.7.3-2)
virtualDisks:VirtualStorage (see Table A.7.3-2)
virtualNetworkInterface:VirtualNetworkInterface (see Table A.7.3-2)
zoneId:Identifier



Editor’s note: To decide later to indicate, or not, that « ReservedVirtualComputeWithRpInfo » is issued from the “VNF domain”
[bookmark: _Toc75178533]A.5.5.2	Virtualised network resources reservation management

Table A.5.5.2-1 shows the input/output parameters for each operation of the virtualised network resources reservation management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.5.2-2, otherwise a reference is provided.

Table A.5.5.2-1: Virtualised network resources reservation management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Network Resource Reservation
	X
	
	networkReservation:VirtualNetworkReservation
startTime:DateTime
endTime:DateTime
expiryTime:DateTime
affinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
antiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
locationConstraints:<not specified>
resourceGroupId:Identifier

	
	
	
	reservationData:ReservedVirtualNetwork xor reservationData:ReservedVirtualNetworkWithRpInfo

	Query Network Resource Reservation
	X
	X
	queryReservationFilter:Filter

	
	
	
	queryResult:ReservedVirtualNetwork xor queryResult:ReservedVirtualNetworkWithRpInfo

	Update Network Resource Reservation
	X
	
	reservationId:Identifier
networkReservation:VirtualNetworkReservation
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	
	
	
	reservationData:ReservedVirtualNetwork xor reservationData:ReservedVirtualNetworkWithRpInfo

	Terminate Network Resource Reservation
	X
	
	reservationId:Identifier

	
	
	
	reservationId:Identifier



Table A.5.5.2-2 shows the information elements used in the operations data related to virtualised network resources reservation management, unless a reference is provided.

Table A.5.5.2-2: Information elements used in the virtualised network resources reservation management operations data

	Information element
	Attribute:Type

	ReservedVirtualNetwork
	reservationId:Identifier
publicIpAddresses:ReservedPublicIpAddresses
networkAttributes:ReservedVirtualNetworkAttributes
networkPorts:ReservedVirtualNetworkPort
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime
zoneId:Identifier

	ReservedVirtualNetworkWithRpInfo
	resourceProviderId:Identifier
reservationId:Identifier
networkAttributes:ReservedVirtualNetworkAttributes
networkPorts:ReservedVirtualNetworkPort
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime
zoneId:Identifier
publicIpAddresses:ReservedPublicIpAddresses

	VirtualNetworkReservation
	networkAttributes:VirtualNetworkAttributesReservationData
networkPorts:VirtualNetworkPortReservationData
publicIpAddresses:PublicIpAddressesReservationData

	ReservedPublicIpAddresses
	networkId:Identifier
publicIps:IpAddress

	ReservedVirtualNetworkAttributes
	bandwidth:Number
networkType:String
segmentType:String
isShared:Boolean
metadata:KeyValuePair

	ReservedVirtualNetworkPort
	portId:Identifier
portType:<not specified>	
segmentId:Identifier	
bandwidth:Number
metadata:KeyValuePair

	VirtualNetworkAttributesReservationData
	bandwidth:Number
networkType:String
segmentType:String
isShared:Boolean
metadata:KeyValuePair

	VirtualNetworkPortReservationData
	portId:Identifier
portType:<not specified>	
segmentId:Identifier	
bandwidth:Number
metadata:KeyValuePair

	PublicIpAddressesReservationData
	numPublicIps:Integer
networkId:Identifier
publicIps:IpAddress



Editor’s note: To decide later to indicate, or not, that « ReservedVirtualNetworkWithRpInfo » is issued from the “VNF domain”
[bookmark: _Toc75178534]A.5.5.3	Virtualised storage resources reservation management

Table A.5.5.3-1 shows the input/output parameters for each operation of the virtualised storage resources reservation management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.5.3-2, otherwise a reference is provided.

Table A.5.5.3-1: Virtualised storage resources reservation management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Storage Resource Reservation
	X
	
	storagePoolReservation:StoragePoolReservation
startTime:DateTime
endTime:DateTime
expiryTime:DateTime
affinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
antiAffinityConstraint:AffinityOrAntiAffinityConstraint (see Table A.5.2.1-2)
locationConstraints:<not specified>
resourceGroupId:Identifier

	
	
	
	reservationData:ReservedVirtualStorage xor reservationData:ReservedVirtualStorageWithRpInfo

	Query Storage Resource Reservation
	X
	X
	queryReservationFilter:Filter

	
	
	
	queryResult:ReservedVirtualStorage xor queryResult:ReservedVirtualStorageWithRpInfo

	Update Storage Resource Reservation
	X
	
	reservationId:Identifier
storagePoolReservation:StoragePoolReservation
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	
	
	
	reservationData:ReservedVirtualStorage xor reservationData:ReservedVirtualStorageWithRpInfo

	Terminate Storage Resource Reservation
	X
	
	reservationId:Identifier

	
	
	
	reservationId:Identifier



Table A.5.5.3-2 shows the information elements used in the operations data related to virtualised storage resources reservation management, unless a reference is provided.

Table A.5.5.3-2: Information elements used in the virtualised storage resources reservation management operations data

	Information element
	Attribute:Type

	ReservedVirtualStorage
	reservationId:Identifier
storagePoolReserved:ReservedStoragePool
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	ReservedVirtualStorageWithRpInfo
	resourceProviderId:Identifier
reservationId:Identifier
storagePoolReserved:ReservedStoragePool
reservationStatus:ReservationStatus
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	StoragePoolReservation
	storageSize:Number
numSnapshots:Integer
numVolumes:Integer

	ReservedStoragePool
	storageSize:Number
numSnapshots:Integer
numVolumes:Integer
zoneId:Identifier



Editor’s note: To decide later to indicate, or not, that « ReservedVirtualStorageWithRpInfo “ is issued from the “VNF domain”
[bookmark: _Toc75178535]A.5.5.4	Virtualised resources reservation change notification

Table A.5.5.4-1 shows the input/output parameters for each operation of the virtualised resources reservation change notification interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.5.4-2, otherwise a reference is provided.

Table A.5.5.4-1: Virtualised resources reservation change notification operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	inputFilter:Filter

	
	
	
	inputFilter:Identifier

	Notify
	X
	X
	virtualisedResourceReservationChangeNotification: VirtualisedResourceReservationChangeNotification xor virtualisedResourceReservationWithRpChangeNotification: VirtualisedResourceReservationWithRpChangeNotification



Table A.5.5.4-2 shows the information elements used in the operations data related to virtualised resources reservation change notification, unless a reference is provided.

Table A.5.5.4-2: Information elements used in the virtualised resources reservation change notification operations data

	Information element
	Attribute:Type

	VirtualisedResourceReservationChangeNotification
	changeId:Identifier
reservationId:Identifier
vimId:Identifier
changeType:String
changedReservationData:<not specified>

	VirtualisedResourceReservationWithRpChangeNotification
	resourceProviderId:Identifier
changeId:Identifier
reservationId:Identifier
vimId:Identifier
changeType:String
changedReservationData:<not specified>



Editor’s note: To decide later to indicate, or not, that «VirtualisedResourceReservationWithRpChangeNotification” is issued from the “VNF domain”
[bookmark: _Toc75178536]A.5.6	Virtualised resource quota
[bookmark: _Toc75178537]A.5.6.1	Virtualised compute resources quota management

Table A.5.6.1-1 shows the input/output parameters for each operation of the virtualised compute resources quota management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.6.1-2, otherwise a reference is provided.

Table A.5.6.1-1: Virtualised compute resources quota management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Compute Resource Quota
	X
	
	resourceGroupId:Identifier
virtualComputeQuota:VirtualComputeQuotaData

	
	
	
	quotaData:VirtualComputeQuota xor quotaData:VirtualComputeQuotaWithRpInfo

	Query Compute Resource Quota
	X
	X
	queryQuotaFilter:Filter

	
	
	
	queryResult:VirtualComputeQuota xor queryResult:VirtualComputeQuotaWithRpInfo

	Update Compute Resource Quota
	X
	
	resourceGroupId:Identifier
virtualComputeQuota:VirtualComputeQuotaData

	
	
	
	quotaData:VirtualComputeQuota xor quotaData:VirtualComputeQuotaWithRpInfo

	Terminate Compute Resource Quota
	X
	
	resourceGroupId:Identifier

	
	
	
	resourceGroupId:Identifier



Table A.5.6.1-2 shows the information elements used in the operations data related to virtualised compute resources quota management, unless a reference is provided.

Table A.5.6.1-2: Information elements used in the virtualised compute resources quota management operations data

	Information element
	Attribute:Type

	VirtualComputeQuota
	resourceGroupId:Identifier
numVCPUs:Integer
numVcInstances:Integer
virtualMemSize:Number

	VirtualComputeQuotaWithRpInfo
	resourceProviderId:Identifier
resourceGroupId:Identifier
numVCPUs:Integer
numVcInstances:Integer
virtualMemSize:Number

	VirtualComputeQuotaData
	numVCPUs:Integer
numVcInstances:Integer
virtualMemSize:Number



Editor’s note: To decide later to indicate, or not, that « VirtualComputeQuotaWithRpInfo” is issued from the “VNF domain”
[bookmark: _Toc75178538]A.5.6.2	Virtualised network resources quota management

Table A.5.6.2-1 shows the input/output parameters for each operation of the virtualised network resources quota management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.6.2-2, otherwise a reference is provided.

Table A.5.6.2-1: Virtualised network resources quota management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Network Resource Quota
	X
	
	resourceGroupId:Identifier
virtualNetworkQuota:VirtualNetworkQuotaData

	
	
	
	quotaData:VirtualNetworkQuota xor quotaData:VirtualNetworkQuotaWithRpInfo

	Query Network Resource Quota
	X
	X
	queryQuotaFilter:Filter

	
	
	
	queryResult:VirtualNetworkQuota xor queryResult:VirtualNetworkQuotaWithRpInfo

	Update Network Resource Quota
	X
	
	resourceGroupId:Identifier
virtualNetworkQuota:VirtualNetworkQuotaData

	
	
	
	quotaData:VirtualNetworkQuota xor quotaData:VirtualNetworkQuotaWithRpInfo

	Terminate Network Resource Quota
	X
	
	resourceGroupId:Identifier

	
	
	
	resourceGroupId:Identifier



Table A.5.6.2-2 shows the information elements used in the operations data related to virtualised network resources quota management, unless a reference is provided.

Table A.5.6.2-2: Information elements used in the virtualised network resources quota management operations data

	Information element
	Attribute:Type

	VirtualNetworkQuota
	resourceGroupId:Identifier
numPublicIps:Integer
numPorts:Integer
numSubnets:Integer

	VirtualNetworkQuotaWithRpInfo
	resourceProviderId:Identifier
resourceGroupId:Identifier
numPublicIps:Integer
numPorts:Integer
numSubnets:Integer

	VirtualNetworkQuotaData
	numPublicIps:Integer
numPorts:Integer
numSubnets:Integer



Editor’s note: To decide later to indicate, or not, that « VirtualNetworkQuotaWithRpInfo” is issued from the “VNF domain”
[bookmark: _Toc75178539]A.5.6.3	Virtualised storage resources quota management

Table A.5.6.3-1 shows the input/output parameters for each operation of the virtualised storage resources quota management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.6.3-2, otherwise a reference is provided.

Table A.5.6.3-1: Virtualised storage resources quota management operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Create Storage Resource Quota
	X
	
	resourceGroupId:Identifier
virtualStorageQuota:VirtualStorageQuotaData

	
	
	
	quotaData:VirtualStorageQuota xor quotaData:VirtualStorageQuotaWithRpInfo

	Query Storage Resource Quota
	X
	X
	queryQuotaFilter:Filter

	
	
	
	queryResult:VirtualStorageQuota xor queryResult:VirtualStorageQuotaWithRpInfo

	Update Storage Resource Quota
	X
	
	resourceGroupId:Identifier
virtualStorageQuota:VirtualStorageQuotaData

	
	
	
	quotaData:VirtualStorageQuota xor quotaData:VirtualStorageQuotaWithRpInfo

	Terminate Storage Resource Quota
	X
	
	resourceGroupId:Identifier

	
	
	
	resourceGroupId:Identifier



Table A.5.6.3-2 shows the information elements used in the operations data related to virtualised storage resources quota management, unless a reference is provided.

Table A.5.6.3-2: Information elements used in the virtualised storage resources quota management operations data

	Information element
	Attribute:Type

	VirtualStorageQuota
	resourceGroupId:Identifier
storageSize:Number
numSnapshots:Integer
numVolumes:Integer

	VirtualStorageQuotaWithRpInfo
	resourceProviderId:Identifier
resourceGroupId:Identifier
storageSize:Number
numSnapshots:Integer
numVolumes:Integer

	VirtualStorageQuotaData
	storageSize:Number
numSnapshots:Integer
numVolumes:Integer



Editor’s note: To decide later to indicate, or not, that « VirtualStorageQuotaWithRpInfo” is issued from the “VNF domain”
[bookmark: _Toc75178540]A.5.6.4	Virtualised resources quota change notification

Table A.5.6.4-1 shows the input/output parameters for each operation of the virtualised resources quota change notification interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.6.4-2, otherwise a reference is provided.

Table A.5.6.4-1: Virtualised resources quota change notification operations

	Operation
	Or-Vi
	Vi-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	inputFilter:Filter

	
	
	
	subscriptionId:Identifier

	Notify
	X
	X
	virtualisedResourceQuotaChangeNotification:VirtualisedResourceQuotaChangeNotification xor virtualisedResourceQuotaWithRpChangeNotification:VirtualisedResourceQuotaWithRpChangeNotification



Table A.5.6.4-2 shows the information elements used in the operations data related to virtualised resources quota change notification, unless a reference is provided.

Table A.5.6.4-2: Information elements used in the virtualised resources quota change notification operations data

	Information element
	Attribute:Type

	VirtualisedResourceQuotaChangeNotification
	changeId:Identifier
resourceGroupId:Identifier
vimId:Identifier
changeType:String
changedQuotaData:<not specified>

	VirtualisedResourceQuotaWithRpChangeNotification
	resourceProviderId:Identifier
changeId:Identifier
resourceGroupId:Identifier
vimId:Identifier
changeType:String
changedQuotaData:<not specified>



Editor’s note: To decide later to indicate, or not, that «VirtualisedResourceQuotaWithRpChangeNotification” is issued from the “VNF domain”
[bookmark: _Toc75178541]A.5.7	NFVI capacity information
Table A.5.7-1 shows the input/output parameters for each operation of the NFVI capacity information interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.7-2, otherwise a reference is provided.

Table A.5.7-1: NFVI capacity information operations

	Operation
	Os-Ma-Nfvo
	Input/output Parameter:Type

	Query NFVI capacity
	X
	filter:Filter

	
	
	capacityResponse:<not specified>

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription Info
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Create Capacity Threshold
	X
	thresholdType:ThresholdType
thresholdDetails:<not specified>

	
	
	thresholdId:Identifier

	Delete Capacity Thresholds
	X
	thresholdId:Identifier

	
	
	deletedThresholdId:Identifier

	Query Capacity Threshold
	X
	filter:Filter

	
	
	thresholdDetails:NfviCapacityThreshold

	Notify
	X
	capacityThresholdCrossedNotification: CapacityThresholdCrossedNotification



Table A.5.7-2 shows the information elements used in the operations data related to NFVI capacity information, unless a reference is provided.

Table A.5.7-2: Information elements used in the NFVI capacity information operations data

	Information element
	Attribute:Type

	NfviCapacityThreshold
	thresholdId:Identifier
objectInstanceId:Identifier
thresholdType:ThresholdType
thresholdDetails:<not specified>

	CapacityThresholdCrossedNotification
	subscriptionId:Identifier
resourceZoneId:Identifier
vimId:Identifier
direction:ThresholdCrossing
capacityInformation:<not specified>



[bookmark: _Toc75178542]A.5.8	Multi-site connectivity services (MSCS)
[bookmark: _Toc75178543]A.5.8.1	MSCS management

Table A.5.8.1-1 shows the input/output parameters for each operation of the multi-site connectivity services (MSCS) management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.8.1-2, otherwise a reference is provided.

Table A.5.8.1-1: MSCS management operations

	Operation
	Consumer-WIM
	Input/output Parameter:Type

	Create MSCS
	X
	reservationId:Identifier
mscsData:MscsData

	
	
	mscs:Mscs

	Query MSCS
	X
	filter:Filter
attributeSelector:String

	
	
	queryResult:Mscs

	Update MSCS
	X
	connectivityServiceId:Identifier
addMscsEndpoint:MscsEndpointData
removeMscsEndpoint:Identifier
modifyMscsEndpoint:MscsEndpointInfo
modifyMscsProfile:MscsProfile
mscsName:String
mscsDescription:String

	
	
	mscs:Mscs

	Terminate MSCS
	X
	connectivityServiceId:Identifier

	
	
	connectivityServiceId:Identifier

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Query Subscription Info
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Create MSCS Reservation
	X
	mscsReservation:MscsReservationData
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	
	
	reservationData:ReservedMscs

	Query MSCS Reservation
	X
	queryReservationFilter:Filter
attributeSelector:String

	
	
	queryResult:ReservedMscs

	Update MSCS Reservation
	X
	reservationId:Identifier
addEndpoint:Identifier
removeEndpoint:Identifier
modifyMscsProfile:MscsProfile
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	
	
	reservationData:ReservedMscs

	Terminate MSCS Reservation operation
	X
	reservationId:Identifier

	
	
	reservationId:Identifier

	Notify
	X
	mscsChangeNotification:MscsChangeNotification xor
mscsReservationChangeNotification:MscsReservationChangeNotification



Table A.5.8.1-2 shows the information elements used in the operations data related to MSCS management, unless a reference is provided.

Table A.5.8.1-2: Information elements used in the MSCS management operations data

	Information element
	Attribute:Type

	Mscs
	mscsId:Identifier
mscsName:String
mscsDescription:String
mscsEndpoint:MscsEndpointInfo
mscsProfile:MscsProfile
msnc:Msnc

	MscsEndpointInfo
	mscsEndpointId:Identifier
connectivityServiceEndpointId:Identifier
directionality:Directionality
networkAddressing:<not specified>	
lag:<not specified>

	MscsProfile
	bandwidthIn:Number
bandwidthOut:Number
qosMetric:<not specified>	
directionality:Directionality
mtu:Number
protectionScheme:ProtectionScheme
connectivityMode:ConnectivityMode
numSegment:Number
segmentId:Identifier

	Msnc
	msncId:Identifier
msncEndpointId:Identifier
path:NodeInfo
msncProfile:MsncProfile
msncLayerProtocol:<not specified>

	MsncProfile
	bandwidthIn:Number
bandwidthOut:Number
qosMetric:<not specified>	
directionality:MSNCDirectionality
mtu:Number
protectionScheme:ProtectionScheme
connectionMode:ConnectivityMode

	ReservedMscs
	reservationId:Identifier
mscsLayerProtocol:<not specified>	
connectivityServiceEndpointId:Identifier
mscsProfile:MscsProfile
reservationStatus:<not specified>	
startTime:DateTime
endTime:DateTime
expiryTime:DateTime

	MscsChangeNotification
	mscsId:Identifier
changedMscsProfile:<not specified>	
affectedComponent:<not specified>

	MscsReservationChangeNotification
	reservationId:Identifier
changedMscsProfile:<not specified>	
affectedComponent:<not specified>	
changedTime:KeyValuePair
reservationStatus:<not specified>

	MscsData
	mscsName:String
mscsDescription:String
mscsEndpoint:MscsEndpointData
mscsProfile:MscsProfile
mscsLayerProtocol:<not specified>

	MscsReservationData
	mscsLayerProtocol:<not specified>	
connectivityServiceEndpointId:Identifier
mscsProfile:MscsProfile

	NodeInfo
	nodeId:Identifier
layerProtocol:LayerProtocol
transferCapability:<not specified>	
networkEdgePointId:Identifier

	MscsEndpointData
	connectivityServiceEndpointId:Identifier
directionality:Directionality
networkAddressing:<not specified>	
lag:<not specified>



[bookmark: _Toc75178544]A.5.8.2	MSCS capacity management

Table A.5.8.2-1 shows the input/output parameters for each operation of the MSCS capacity management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.8.2-2, otherwise a reference is provided.

Table A.5.8.2-1: MSCS capacity management operations

	Operation
	Consumer-WIM
	Input/output Parameter:Type

	Query Capacity
	X
	filter:Filter
attributeSelector:String
timePeriod:TimePeriodInformation (see Table A.7.1-3)

	
	
	capacityInfo:CapacityInfo

	Create Capacity Threshold
	X
	objectInstanceId:Identifier
thresholdType:ThresholdType
thresholdDetails:<not specified>

	
	
	thresholdId:Identifier

	Delete Capacity Thresholds
	X
	thresholdId:Identifier

	
	
	deletedThresholdId:Identifier

	Query Capacity Threshold
	X
	filter:Filter

	
	
	thresholdDetails:NetworkCapacityThreshold

	Query Topology Information
	X
	filter:Filter
attributeSelector:String

	
	
	topologyInfo:TopologyInfo

	Query Node Information
	X
	filter:Filter
attributeSelector:String

	
	
	nodeInfo:NodeInfo (see Table A.5.8.1-2)

	Query Link Information
	X
	filter:Filter
attributeSelector:String

	
	
	linkInfo:LinkInfo

	Query Network Edge Point Information
	X
	filter:Filter
attributeSelector:String

	
	
	edgePointInfo:NetworkEdgePointInfo

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Notify
	X
	networkCapacityChangeNotification:NetworkCapacityChangeNotification xor topologyChangeNotification:TopologyChangeNotification



Table A.5.8.2-2 shows the information elements used in the operations data related to MSCS capacity management, unless a reference is provided.

Table A.5.8.2-2: Information elements used in the MSCS capacity management operations data

	Information element
	Attribute:Type

	CapacityInfo
	objectType:ObjectType
objectInstanceId:Identifier
capacityValue:CapacityValueEntry

	NetworkCapacityThreshold
	thresholdId:Identifier
thresholdType:ThresholdType
thresholdDetails:<not specified>	
objectInstanceId:Identifier

	TopologyInfo
	topologyId:Identifier
layerProtocol:LayerProtocol
nodeId:Identifier
linkId:Identifier
networkEdgePointId:Identifier

	LinkInfo
	linkId:Identifier
nodeId:NodeInfo (see Table A.5.8.1-2)
isNetworkEdgeLink:Boolean
networkEdgePointId:NetworkEdgePointInfo
connectivityServiceEndpointId:Identifier

	NetworkCapacityChangeNotification
	thresholdId:Identifier
crossingDirection:ThresholdCrossing
objectInstanceId:Identifier
capacityValueEntry:CapacityValueEntry

	TopologyChangeNotification
	networkId:Identifier
changedInfo:<not specified>

	CapacityValueEntry
	capacityMetricName:String
capacityValue:Value

	NetworkEdgePointInfo
	networkEdgePointId:Identifier
layerProtocol:<not specified>	

	ConnectivityServiceEndpointInfo
	connectivityServiceEndpointId:Identifier
layerProtocol:<not specified>	
linkId:Identifier

	NetworkInfo
	networkId:Identifier
topology:TopologyInfo
node:NodeInfo (see Table A.5.8.1-2)
link:LinkInfo



Editor’s note: Mention that “NetworkInfo” is not currently related to any IE or Type. 

[bookmark: _Toc75178545]A.5.9	Compute host reservation management
Table A.5.9-1 shows the input/output parameters for each operation of the compute host reservation management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.5.9-2, otherwise a reference is provided.

Table A.5.9-1: Compute host reservation management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Create Compute Host Reservation
	X
	minAmount:Integer
maxAmount:Integer
startTime:DateTime
endTime:DateTime
computeHostProperties:<not specified>
locationConstraints:<not specified>

	
	
	reservationData:ReservedComputeHosts

	Query Compute Host Reservation
	X
	queryReservationFilter:Filter

	
	
	queryResult:ReservedComputeHosts

	Update Compute Host Reservation
	X
	reservationId:Identifier
minAmount:Integer
maxAmount:Integer
startTime:DateTime
endTime:DateTime
computeHostProperties:<not specified>
locationConstraints:<not specified>

	
	
	reservationData:ReservedComputeHosts

	Terminate Compute Host Reservation operation
	X
	reservationId:Identifier

	
	
	reservationId:Identifier



Table A.5.9-2 shows the information elements used in the operations data related to the compute host reservation management, unless a reference is provided.

Table A.5.9-2: Information elements used in the compute host reservation management operations data

	Information element
	Attribute:Type

	ReservedComputeHosts
	reservationId:Identifier
minAmount:Integer
maxAmount:Integer
startTime:DateTime
endTime:DateTime
reservationStatus:ReservationStatus
computeHostProperties:<not specified>
zoneId:Identifier



[bookmark: _Toc75178546]A.5.10	Compute host capacity management
Table A.5.10-1 shows the input/output parameters for each operation of the compute host capacity management interface, i.e., for each kind of notification and request-response. 

Table A.5.10-1: Compute host capacity management operations

	Operation
	Or-Vi
	Input/output Parameter:Type

	Query Compute Host Capacity 
	X
	inputFilter:Filter

	
	
	capacityResponse:<not specified>

	Subscribe
	X
	inputFilter:Filter

	
	
	subscriptionId:Identifier

	Notify
	X
	capacityChangeNotification:CapacityChangeNotification (see Table A.5.2.4-2)




[bookmark: _Toc75178547]A.6	VNF domain
[bookmark: _Toc75178548]A.6.1	Virtualised resources quota available notification
Table A.6.1-1 shows the input/output parameters for each operation of the virtualised resources quota available notification interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.6.1-2, otherwise a reference is provided.

Table A.6.1-1: Virtualised resources quota available notification operations

	Operation
	Or-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	filter:Filter

	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	subscriptionId:Identifier

	
	
	none

	Query Subscription Info
	X
	filter:Filter

	
	
	queryResult:<not specified>

	Notify
	X
	virtualisedResourceQuotaAvailableNotification:VirtualisedResourceQuotaAvailableNotification




Table A.6.1-2 shows the information elements used in the operations data related to virtualised resources quota available notification, unless a reference is provided.

Table A.6.1-2: Information element used in the virtualised resources quota available notification operations data

	Information element
	Attribute:Type

	VirtualisedResourceQuotaAvailableNotification
	resourceGroupId:Identifier
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)
resourceProviderId:Identifier
	



[bookmark: _Toc75178549]A.6.2	VNF configuration interface
Table A.6.2-1 shows the input/output parameters for the operation of the VNF configuration interface. The information elements used in the operations data are shown in Table A.6.2-2, otherwise a reference is provided.

Table A.6.2-1: VNF configuration operations

	Operation
	Ve-Vnfm
	Input/output Parameter:Type

	Set Configuration
	X
	vnfInstanceId:Identifier
vnfConfigurationData:VnfConfiguration
vnfcConfigurationData:VnfcConfiguration

	
	
	vnfConfigurationData:VnfConfiguration
vnfcConfigurationData:VnfcConfiguration




Table A.6.2-2 shows the information elements used in the operations data related to VNF configuration, unless a reference is provided.

Table A.6.2-2: Information elements used in the VNF configuration operations data

	Information element
	Attribute:Type

	VnfConfiguration
	cpConfiguration:CpConfiguration
dhcpServer:<not specified>	
vnfSpecificData:KeyValuePair	

	VnfcConfiguration
	vnfcId:Identifier
cp:CpConfiguration
dhcpServer:<not specified>	
vnfcSpecificData:KeyValuePair

	CpConfiguration
	cpId:Identifier
cpLabel:<not specified>	
address:CpAddress

	CpAddress
	layerProtocol:LayerProtocol
address:<not specified>	
useDynamicAddress:Boolean
port:<not specified>	



[bookmark: _Toc75178550]A.6.3	VNF lifecycle operation granting
Table A.6.3-1 shows the input/output parameters for the operation of the VNF lifecycle operation granting interface. The information elements used in the operations data are shown in Table A.6.3-2, otherwise a reference is provided.

Table A.6.3-1: VNF lifecycle operation granting operation

	Operation
	Or-Vnfm
	Input/output Parameter:Type

	Grant VNF Lifecycle Operation
	X
	vnfInstanceId:Identifier
vnfdId:Identifier
dstVnfdId:Identifier
flavourId:Identifier
lifecycleOperation:VnfLifecycleOperation
isAutomaticInvocation:Boolean
lifecycleOperationOccurrenceId:Identifier
instantiationLevelId:Identifier
addResource:ResourceDefinition
tempResource:ResourceDefinition
removeResource:ResourceDefinition
updateResource:ResourceDefinition
placementConstraint:PlacementConstraint
vimConstraint:VimConstraint
additionalParam:KeyValuePair

	
	
	vimConnection:VimConnectionInfo (see Table A.7.1-4)
zone:ZoneInfo
zoneGroup:ZoneGroupInfo
addResource:GrantInfo
tempResource:GrantInfo
removeResource:GrantInfo
updateResource:GrantInfo
vimAssets:VimAssets
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
additionalParam:KeyValuePair



Table A.6.3-2 shows the information elements used in the operations data related to VNF lifecycle operation granting, unless a reference is provided.

Table A.6.3-2: Information elements used in the VNF lifecycle operation granting operations data

	Information element
	Attribute:Type

	GrantInfo
	resourceDefinitionId:Identifier
vimConnectionId:Identifier
resourceProviderId:Identifier
zoneId:Identifier
resourceGroupId:Identifier
reservationId:Identifier

	ResourceDefinition
	resourceDefinitionId:Identifier
type:ResourceDefinitionType
vduId:Identifier
resourceTemplateId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
vnfdId:Identifier
snapshotResDef:SnapshotResourceDefinition

	VimAssets
	computeResourceFlavour:VimComputeResourceFlavour
softwareImage:VimSoftwareImage
snapshotResource:VimSnapshotResource

	ZoneGroupInfo
	zoneId:Identifier

	ZoneInfo
	zoneInfoId:Identifier
zoneId:Identifier
vimConnectionId:Identifier
resourceProviderId:Identifier

	PlacementConstraint
	affinityOrAntiAffinity:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope
resource:ConstraintResourceRef
fallbackBestEffort:Boolean

	VimConstraint
	sameResourceGroup:Boolean
resource:ConstraintResourceRef

	SnapshotResourceDefinition
	vnfSnapshotId:Identifier
vnfcSnapshotId:Identifier
storageSnapshotId:Identifier
snapshotResource:ResourceHandle (see Table A.7.1-4)

	VimSnapshotResource
	resourceProviderId:Identifier
vnfSnapshotId:Identifier
vnfcSnapshotId:Identifier
vimSnapshotResourceId:Identifier
storageSnapshotId:Identifier
vimConnectionId:Identifier

	ConstraintResourceRef
	idType:ConstraintResourceReferenceType
resourceId:Identifier
vimConnectionId:Identifier
resourceProviderId:Identifier

	VimComputeResourceFlavour
	vimConnectionId:Identifier
resourceProviderId:Identifier
vnfdVirtualComputeDescId:Identifier
vimFlavourId:Identifier

	VimSoftwareImage
	vimConnectionId:Identifier
resourceProviderId:Identifier
vnfdSoftwareImageId:Identifier
vimSoftwareImageId:Identifier



[bookmark: _Toc75178551]A.6.4	VNF indicator
Table A.6.4-1 shows the input/output parameters for each operation of the VNF indicator interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.6.4-2, otherwise a reference is provided.

Table A.6.4-1: VNF indicator operations

	Operation
	Or-Vnfm
	Ve-Vnfm
	Input/output Parameter:Type

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionId:Identifier

	Get Indicator Value
	X
	X
	filter:Filter

	
	
	
	indicatorInformation:IndicatorInformation

	Terminate Subscription
	X
	X
	subscriptionId:Identifier

	
	
	
	none

	Query Subscription Info
	X
	X
	filter:Filter

	
	
	
	queryResult:<not specified>

	Notify
	X
	
	indicatorValueChangeNotification:IndicatorValueChangeNotification xor supportedIndicatorsChangeNotification:SupportedIndicatorsChangeNotification



Table A.6.4-2 shows the information elements used in the operations data related to VNF indicator, unless a reference is provided.

Table A.6.4-2: Information elements used in the VNF indicator operations data

	Information element
	Attribute:Type

	IndicatorInformation
	vnfInstanceId:Identifier
indicatorId:Identifier
indicatorValue:Value
indicatorName:String

	SupportedIndicatorsChangeNotification
	supportedIndicator:SupportedIndicatorInformation
vnfInstanceId:Identifier

	IndicatorValueChangeNotification
	indicatorInformation:IndicatorInformation

	SupportedIndicatorInformation
	indicatorId:Identifier
indicatorName:String



[bookmark: _Toc75178552]A.6.5	VNF lifecycle management
Table A.6.5-1 shows the input/output parameters for each operation of the VNF lifecycle management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.6.5-2, otherwise a reference is provided.

Table A.6.5-1: VNF lifecycle management operations

	Operation
	Or-Vnfm
	Ve-Vnfm
	Input/output Parameter:Type

	Create VNF Identifier
	X
	X
	vnfdId:Identifier
vnfInstanceName:String
vnfInstanceDescription:String
metadata:KeyValuePair

	
	
	
	vnfInstanceId:Identifier

	Instantiate VNF
	X
	X
	vnfInstanceId:Identifier
flavourId:Identifier
instantiationLevelId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)
localizationLanguage:<not specified>
additionalParam:KeyValuePair
extension:KeyValuePair
vnfConfigurableProperty:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Scale VNF
	X
	X
	vnfInstanceId:Identifier
type:VnfScaleType
aspectId:Identifier
numberOfSteps:Integer
additionalParam:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Scale VNF to Level
	X
	X
	vnfInstanceId:Identifier
instantiationLevelId:Identifier
scaleInfo:ScaleInfo
additionalParam:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Change VNF Flavour
	X
	X
	vnfInstanceId:Identifier
newFlavourId:Identifier
instantiationLevelId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)
additionalParam:KeyValuePair
extension:KeyValuePair
vnfConfigurableProperty:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Terminate VNF
	X
	X
	vnfInstanceId:Identifier
terminationType:VnfStopType
gracefulTerminationTimeout:TimeDuration
additionalParam:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Delete VNF Identifier
	X
	X
	vnfInstanceId:Identifier

	
	
	
	none

	Query VNF
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	vnfInfo:VnfInfo

	Heal VNF
	X
	X
	vnfInstanceId:Identifier
cause:String
additionalParam:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Operate VNF
	X
	X
	vnfInstanceId:Identifier
changeStateTo:VnfState
stopType:VnfStopType
gracefulStopTimeout:TimeDuration
additionalParam:KeyValuePair

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Modify VNF Information
	X
	X
	vnfInstanceId:Identifier
newValues:KeyValuePair
vnfcConfigurationData:VnfcConfigurationKvp

	
	
	
	lifecycleOperationOccurrenceId:Identifier

	Get Operation Status
	X
	X
	lifecycleOperationOccurrenceId:Identifier

	
	
	
	operationStatus:LmcOperationStatus

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionId:Identifier

	Terminate Subscription
	X
	X
	subscriptionId:Identifier

	
	
	
	none

	Query Subscription Info
	X
	X
	filter:Filter

	
	
	
	queryResult:<not specified>

	Change External VNF Connectivity
	X
	X
	vnfInstanceId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
additionalParam:KeyValuePair
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)

	
	
	
	none

	Query Snapshot Information
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	vnfSnapshotInfo:VnfSnapshotInfo (see Table A.6.5-2)

	Create Snapshot
	X
	X
	vnfInstanceId:Identifier
additionalParam:KeyValuePair
userDefinedData:KeyValuePair

	
	
	
	vnfSnapshotInfoId:Identifier

	Revert-to Snapshot
	X
	X
	vnfInstanceId:Identifier
vnfSnapshotInfoId:Identifier
additionalParam:KeyValuePair

	
	
	
	none

	Delete Snapshot Information
	X
	X
	vnfSnapshotInfoId:Identifier

	
	
	
	none

	Change current VNF package
	X
	X
	vnfInstanceId:Identifier
vnfdId:Identifier
extVirtualLink:ExtVirtualLinkData (see Table A.7.1-4)
extManagedVirtualLink:ExtManagedVirtualLinkData (see Table A.7.1-4)
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)
additionalParam:KeyValuePair
extension:KeyValuePair
vnfConfigurableProperties:KeyValuePair

	
	
	
	lifecycleOperationOccurrenc
eId:Identifier

	Fetch VNF state snapshot
	X
	
	vnfSnapshotInfoId:Identifier

	
	
	
	vnfStateSnapshot:<not specified>

	Notify
	X
	X
	vnfLcmOperationOccurrenceNotification:VnfLcmOperationOccurrenceNotification xor vnfIdentifierCreationNotification:VnfIdentifierCreationNotification xor vnfIdentifierDeletionNotification:VnfIdentifierDeletionNotification



Table A.6.5-2 shows the information elements used in the operations data related to VNF lifecycle management, unless a reference is provided.

Table A.6.5-2: Information elements used in the VNF lifecycle management operations data

	Information element
	Attribute:Type

	VnfInfo
	vnfInstanceId:Identifier
vnfInstanceName:String
vnfInstanceDescription:String
vnfdId:Identifier
vnfProvider:String
vnfProductName:String
vnfSoftwareVersion:Version
vnfdVersion:Version
vnfConfigurableProperty:KeyValuePair
vimConnectionInfo:VimConnectionInfo (see Table A.7.1-4)
instantiationState:InstantiationState
instantiatedVnfInfo:InstantiatedVnfInfo
metadata:KeyValuePair
extension:KeyValuePair

	InstantiatedVnfInfo
	flavourId:Identifier
vnfState:VnfState
scaleStatus:ScaleInfo
extCpInfo:VnfExtCpInfo
extVirtualLinkInfo:ExtVirtualLinkInfo
extManagedVirtualLinkInfo:ExtManagedVirtualLinkInfo
monitoringParameter:MonitoringParameter (see Table A.7.1-1)
localizationLanguage:<not specified>	
vnfcResourceInfo:VnfcResourceInfo
vnfVirtualLinkResourceInfo:VnfVirtualLinkResourceInfo
virtualStorageResourceInfo:VirtualStorageResourceInfo
vnfcInfo:VnfcInfo
vimId:Identifier
maxScaleLevel:ScaleInfo	

	ExtVirtualLinkInfo
	extVirtualLinkId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
extLinkPort:ExtLinkPortInfo

	ExtLinkPortInfo
	extLinkPortId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
cpInstanceId:Identifier

	ExtManagedVirtualLinkInfo
	extManagedVirtualLinkId:Identifier
vnfVirtualLinkDescId:Identifier
networkResource:ResourceHandle (see Table A.7.1-4)
vnfLinkPort:VnfLinkPortInfo
extManagedMultisiteVirtualLinkId:Identifier
vnfdId:Identifier

	VnfExtCpInfo
	cpInstanceId:Identifier
cpdId:Identifier
cpProtocolInfo:CpProtocolInfo (see Table A.7.1-4)
associatedVnfcCpId:Identifier
associatedVnfVirtualLinkId:Identifier
extLinkPortId:Identifier
metadata:KeyValuePair
vnfdId:Identifier

	VnfLinkPortInfo
	vnfLinkPortId:Identifier
resourceHandle:ResourceHandle (see Table A.7.1-4)
associatedExtCpId:Identifier
vnfcCpInstanceId:Identifier

	VnfVirtualLinkResourceInfo
	virtualLinkInstanceId:Identifier
vnfVirtualLinkDescId:Identifier
networkResource:ResourceHandle (see Table A.7.1-4)
reservationId:Identifier
vnfLinkPort:VnfLinkPortInfo
metadata:KeyValuePair
vnfdId:Identifier

	VnfcCpInfo
	cpInstanceId:Identifier
cpdId:Identifier
vnfExtCpId:Identifier
vnfLinkPortId:Identifier
cpProtocolInfo:CpProtocolInfo (see Table A.7.1-4)
metadata:KeyValuePair

	VnfcInfo
	vnfcInstanceId:Identifier
vduId:Identifier
vnfcState:VnfcState
vnfcConfigurableProperty:KeyValuePair
vnfcResourceInfoId:Identifier

	VnfcResourceInfo
	vnfcInstanceId:Identifier
vduId:Identifier
computeResource:ResourceHandle (see Table A.7.1-4)
storageResourceId:Identifier
reservationId:Identifier
vnfcCpInfo:VnfcCpInfo
metadata:KeyValuePair
vnfdId:Identifier

	ScaleInfo
	aspectId:Identifier
scaleLevel:Integer
vnfdId:Identifier

	VnfSnapshotInfo
	vnfSnapshotInfoId:Identifier
createdAt:DateTime
vnfInstanceId:Identifier
vnfInfo:VnfInfo
vnfcSnapshotInfo:VnfcSnapshotInfo
userDefinedData:KeyValuePair
triggeredAt:DateTime
vnfStateSnapshotInfo:VnfStateSnapshotInfo
vnfdId:Identifier

	VnfcSnapshotInfo
	vnfcSnapshotInfoId:Identifier
createdAt:DateTime
vnfcInstanceId:Identifier
computeSnapshotResource:ResourceHandle (see Table A.7.1-4)
storageSnapshotResource:StorageSnapshotResource
userDefinedData:KeyValuePair
triggeredAt:DateTime
vnfcInfoId:Identifier

	StorageSnapshotResource
	storageSnapshotResource:ResourceHandle (see Table A.7.1-4)
storageResourceId:Identifier

	VnfcConfigurationKvp
	vnfcId:Identifier
vnfcConfigKvp:KeyValuePair

	VnfLcmOperationOccurrenceNotification
	status:OperationStatus
vnfInstanceId:Identifier
operation:String
isAutomaticInvocation:Boolean
lifecycleOperationOccurrenceId:Identifier
affectedVnfc:AffectedVnfc
affectedVirtualLink:AffectedVirtualLink
affectedVirtualStorage:AffectedVirtualStorage
changedExtConnectivity:ExtVirtualLinkInfo
changedInfo:<not specified>

	VnfIdentifierCreationNotification
	vnfInstanceId:Identifier

	VnfIdentifierDeletionNotification
	vnfInstanceId:Identifier

	VirtualStorageResourceInfo
	virtualStorageInstanceId:Identifier
virtualStorageDescId:Identifier
storageResource:ResourceHandle (see Table A.7.1-4)
reservationId:Identifier
metadata:KeyValuePair
vnfdId:Identifier

	AffectedVirtualLink
	virtualLinkInstanceId:Identifier
vnfVirtualLinkDescId:Identifier
changeType:VirtualLinkChangeType
networkResource:ResourceHandle (see Table A.7.1-4)
metadata:KeyValuePair
vnfdId:Identifier

	AffectedVirtualStorage
	virtualStorageInstanceId:Identifier
virtualStorageDescId:Identifier
changeType:VirtualStorageChangeType
storageResource:ResourceHandle (see Table A.7.1-4)
metadata:KeyValuePair
vnfdId:Identifier

	AffectedVnfc
	vnfcInstanceId:Identifier
vduId:Identifier
changeType:VnfcChangeType
computeResource:ResourceHandle (see Table A.7.1-4)
affectedVnfcCpInstances:VnfcCpInfo
metadata:KeyValuePair
addedStorageResourceIds:Identifier
removedStorageResourceIds:Identifier
vnfdId:Identifier

	VnfStateSnapshotInfo
	accessInformation:<not specified>	
metadata:<not specified>



[bookmark: _Toc75178553]A.6.6	VNF package management
Table A.6.6-1 shows the input/output parameters for each operation of the VNF package management interface, i.e., for each kind of notification and request-response. The information elements used in the operations data are shown in Table A.6.6-2, otherwise a reference is provided.

Table A.6.6-1: VNF package management operations

	Operation
	Or-Vnfm
	Os-Ma-Nfvo
	Input/output Parameter:Type

	Upload VNF Package
	
	X
	vnfPkgInfoId:Identifier
vnfPackage:Binary
vnfPackagePath:URL

	
	
	
	none

	Delete VNF Package
	
	X
	VnfPkgInfoId:Identifier

	
	
	
	none

	Create VNF Package Info
	
	X
	userDefinedData:KeyValuePair

	
	
	
	vnfPkgInfoId:Identifier

	Update VNF Package Info
	
	X
	vnfPkgInfoId:Identifier
operationalState:OperationalState
userDefinedData:KeyValuePair

	
	
	
	none

	Query VNF Package Info
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	queryResult:VnfPkgInfo

	Subscribe
	X
	X
	filter:Filter

	
	
	
	subscriptionId:Identifier

	Fetch VNF Package
	X
	X
	vnfPkgInfoId:Identifier

	
	
	
	vnfPackage:Binary

	Fetch VNF Package Artifacts
	X
	X
	vnfPkgInfoId:Identifier
artifactSelector:<not specified>

	
	
	
	vnfPackageArtifact:<not specified>

	Terminate Subscription
	X
	X
	subscriptionId:Identifier

	
	
	
	none

	Query Subscription Info
	X
	X
	filter:Filter

	
	
	
	queryResult:<not specified>

	Notify
	X
	X
	vnfPackageOnBoardingNotification:VnfPackageOnBoardingNotification xor vnfPackageChangeNotification:VnfPackageChangeNotification



Table A.6.6-2 shows the information elements used in the operations data related to VNF package management, unless a reference is provided.

Table A.6.6-2: Information elements used in the VNF package management operations data

	Information element
	Attribute:Type

	VnfPkgInfo
	vnfPkgInfoId:Identifier
vnfdId:Identifier
vnfProvider:String
vnfProductName:String
vnfSoftwareVersion:Version
vnfdVersion:Version
checksum:<not specified>	
vnfd:Vnfd (see Table A.7.4-2)
softwareImage:VnfPackageSoftwareImageInfo
additionalArtifact:VnfPackageArtifactInformation
onboardingState:OnboardingState
operationalState:OperationalState
usageState:UsageState
userDefinedData:KeyValuePair

	VnfPackageChangeNotification
	onboardedVnfPkgInfoId:Identifier
vnfdId:Identifier
changeType:VnfPackageChangeType
operationalState:OperationalState

	VnfPackageOnBoardingNotification
	onboardedVnfPkgInfoId:Identifier
vnfdId:Identifier

	VnfPackageSoftwareImageInfo
	name:<not specified>
provider:<not specified>
version:<not specified>
checksum:<not specified>
containerFormat:<not specified>
diskFormat:<not specified>
createdAt:<not specified>
minDisk:<not specified>
minRam:<not specified>
size:<not specified>
userMetadata:KeyValuePair
accessInformation:<not specified>

	VnfPackageArtifactInformation
	selector:<not specified>	
metadata:<not specified>



[bookmark: _Toc75178554]A.6.7	VNF snapshot package management
Table A.6.7-1 shows the input/output parameters for each operation of the VNF snapshot package management interface, i.e., for each kind of request-response. The information elements used in the operations data are shown in Table A.6.7-2, otherwise a reference is provided.

Table A.6.7-1: VNF snapshot package management operations

	Operation
	Or-Vnfm
	Os-Ma-Nfvo
	Input/output Parameter:Type

	Fetch VNF Snapshot Package
	X
	X
	vnfSnapshotPkgInfoId:Identifier

	
	
	
	vnfSnapshotPackage:Binary

	Fetch VNF Snapshot Package Artifacts
	X
	X
	vnfSnapshotPkgInfoId:Identifier
artifactSelector:<not specified>

	
	
	
	vnfSnapshotPackageArtifact:<not specified>

	Query VNF Snapshot Package Information
	X
	X
	filter:Filter
attributeSelector:String

	
	
	
	queryResult:VnfSnapshotPkgInfo

	Create VNF Snapshot Package Info
	
	X
	name:String
userDefinedData:KeyValuePair

	
	
	
	vnfSnapshotPkgInfoId:Identifier

	Build VNF Snapshot Package
	
	X
	vnfSnapshotPkgInfoId:Identifier
vnfSnapshotInfoId:Identifier

	
	
	
	none

	Upload VNF Snapshot Package
	
	X
	vnfSnapshotPkgInfoId:Identifier
vnfSnapshotPkg:Binary
vnfSnapshotPkgPath:<not specified>

	
	
	
	none

	Extract VNF Snapshot Package
	
	X
	vnfSnapshotPkgInfoId:Identifier
vnfSnapshotInfoId:Identifier
vnfInstanceId:Identifier

	
	
	
	vnfSnapshotInfoId:Identifier

	Delete VNF Snapshot Package
	
	X
	vnfSnapshotPkgInfoId:Identifier

	
	
	
	none

	Update VNF Snapshot Package
	
	X
	vnfSnapshotPkgInfoId:Identifier
name:String
userDefinedData:KeyValuePair

	
	
	
	none



Table A.6.7-2 shows the information elements used in the operations data related to VNF snapshot package management, unless a reference is provided.

Table A.6.7-2: Information elements used in the VNF snapshot package management operations data

	Information element
	Attribute:Type

	VnfSnapshotPkgInfo
	vnfSnapshotPkgInfoId:Identifier
vnfSnapshotPkgId:Identifier
name:String
checksum:<not specified>
createdAt:DateTime
vnfSnapshotInfoId:Identifier
vnfd:Vnfd (see Table A.7.4-2)
vnfInfo:VnfInfo (see Table A.6.5-2)
vnfcSnapshotInfoId:Identifier
vnfcSnapshotImage:VnfcSnapshotImageInfo
additionalArtifact:SnapshotPkgArtifactInformation
state:SnapshotPkgState
userDefinedData:KeyValuePair
accessInformation:<not specified>	
isFullSnapshot:Boolean

	SnapshotPkgArtifactInformation
	selector:<not specified>	
metadata:<not specified>

	VnfcSnapshotImageInfo
	vnfcSnapshotImageId:Identifier
name:<not specified>	
checksum:<not specified>	
vnfcInstanceId:Identifier
containerFormat:<not specified>	
diskFormat:<not specified>	
createdAt:DateTime
minDisk:<not specified>	
minRam:<not specified>	
size:<not specified>	
userMetadata:KeyValuePair
accessInformation:<not specified>
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Table A.6.8-1 shows the input/output parameters for the operation of the LCM coordination interface.

Table A.6.8-1: LCM coordination operation

	Operation
	Ve-Vnfm
	Input/output Parameter:Type

	CoordinateLcmOperation
	X
	vnfInstanceId:Identifier
lifecycleOperationOccurrenceId:Identifier
operationType:<not specified>
operationStage:<not specified>
operationParam:<not specified>

	
	
	operationAction:OperationAction
operationResumeDelay:TimeDuration
additionalInfo:<not specified>
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Table A.7.1-1 shows the information elements related to common template, together with their attribute:type..

Table A.7.1-1: Common template information elements

	Information element
	Attribute:Type

	AffinityOrAntiAffinityGroup
	groupId:Identifier
affinityOrAntiAffinity:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope

	Cpd
	cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:IdentifiercpProtocol:CpProtocolData

	ExtCpd
	cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData

	VirtualLinkDesc
	virtualLinkDescId:Identifier
connectivityType:ConnectivityType
testAccess:String
description:String

	AddressData
	addressType:AddressType
l2AddressData:L2AddressData
l3AddressData:L3AddressData

	ChecksumData
	algorithm:String
hash:String

	ConnectivityType
	layerProtocol:LayerProtocol
flowPattern:String

	CpProtocolData
	associatedLayerProtocol:LayerProtocol
addressData:AddressData

	L2AddressData
	macAddressAssignment:Boolean

	L3AddressData
	iPAddressAssignment:Boolean
floatingIpActivated:Boolean
iPAddressType:IpAddressType
numberOfIpAddress:Integer
fixedIpAddress:String

	LinkBitrateRequirements
	root:Number
leaf:Number

	LocalAffinityOrAntiAffinityRule
	type:AffinityOrAntiAffinity
scope:AffinityOrAntiAffinityScope
nfviMaintenanceGroupInfo:NfviMaintenanceInfo (see Table A.7.4-2)

	MonitoringParameter
	monitoringParameterId:Identifier
name:String
performanceMetric:String
collectionPeriod:<not specified>

	QoS
	latency:Number
packetDelayVariation:Number
packetLossRatio:Number

	ScaleInfo
	aspectId:Identifier
scaleLevel:Integer

	SecurityGroupRule
	securityGroupRuleId:Identifier
description:String
direction:Direction
etherType:EtherType
protocol:Protocol
portRangeMin:Integer
portRangeMax:Integer

	SecurityParameters
	signature:String
algorithm:String
certificate:<not specified>	



Table A.7.1-2 shows the information elements related to common topology, together with their attribute:type.

Table A.7.1-2: Common topology information elements

	Information element
	Attribute:Type

	Cp
	cpId:Identifier

	VirtualLink
	linkPort:LinkPort



Table A.7.1-3 shows the information elements related to common types, together with their attribute:type..

Table A.7.1-3: Common types information elements

	Information element
	Attribute:Type

	KeyValuePair
	key:String
value:Value

	TimePeriod
	startTime:DateTime
stopTime:DateTime

	TimePeriodInformation
	startTime:DateTime
stopTime:DateTime



Table A.7.1-4 shows the information elements related to common elements, together with their attribute:type.

Table A.7.1-4: Common elements information elements

	Information element
	Attribute:Type

	AffinityOrAntiAffinityResourceList
	resourceId:Identifier

	CpProtocolInfo
	layerProtocol:LayerProtocol
address:<not specified>

	VimConnectionInfo
	vimConnectionInfoId:Identifier
vimId:Identifier
interfaceInfo:<not specified>
accessInfo:<not specified>
extra:<not specified>

	ExtLinkPortData
	extLinkPortId:Identifier
resourceHandle:ResourceHandle

	ExtManagedVirtualLinkData
	extManagedVirtualLinkId:Identifier
vnfVirtualLinkDescId:Identifier
vimConnectionId:Identifier
resourceProviderId:Identifier
resourceId:Identifier
vnfLinkPort:VnfLinkPortData
extManagedMultisiteVirtualLinkId:Identifier
vimId:Identifier

	ExtVirtualLinkData
	extVirtualLinkId:Identifier
vimConnectionId:Identifier
resourceProviderId:Identifier
resourceId:Identifier
extCp:VnfExtCpData
extLinkPorts:ExtLinkPortData
vimId:Identifier

	ResourceHandle
	vimConnectionId:Identifier
resourceProviderId:Identifier
resourceId:Identifier
vimLevelResourceType:<not specified>	
vimId:Identifier

	VnfExtCpConfig
	cpInstanceId:Identifier
linkPortId:Identifier
cpProtocolData:<not specified>

	VnfExtCpData
	cpdId:Identifier
cpConfig:VnfExtCpConfig

	VnfLinkPortData
	vnfLinkPortId:Identifier
resourceHandle:ResourceHandle
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Table A.7.2-1 shows the information elements related to NS, together with their attribute:type..

Table A.7.2-1: NS information elements

	Information element
	Attribute:Type

	NetworkService
	nsInstanceId:Identifier
nsName:String
description:String
nsd:Nsd
nf:NetworkFunction
nsVirtuaLlink:NsVirtualLink
vnffg:Vnffg
sap:Sap
nestedNs:NetworkService

	NsVirtualLink
	nsVirtualLinkDesc:NsVirtualLinkDesc (see Table A.7.2-2)
virtualNetwork:VirtualNetwork (see Table A.7.3-2)
linkPort:LinkPort

	Pnf
	pnfd:Pnfd (see Table A.7.2-2)
pnfExternalCp:PnfExtCp

	PnfExtCp
	cpd:Cpd (see Table A.7.1-1)
cpId:Identifier

	Sap
	sapd:Sapd
cpId:Identifier

	Vnffg
	vnffgId:Identifier
vnffgd:Vnffgd (see Table A.7.2-2)
nfId:Identifier
virtualLinkId:Identifier
cpId:Identifier
nfp:Nfp (see Table A.7.3-1)



Table A.7.2-2 shows the information elements related to NS template, together with their attribute:type.

Table A.7.2-2: NS template information elements

	Information element
	Attribute:Type

	CpProfile
	cpProfileId:Identifier
constituentProfileElements:<not specified>

	Dependencies
	primaryId:Identifier
secondaryId:Identifier

	NfpPositionDesc
	nfpPositionDescId:Identifier
forwardingBehaviour:ForwardingBehaviourType
forwardingBehaviourInputParameters:<not specified>	
nfpPositionElementId:Identifier

	NfpPositionElement
	nfpPositionElementId:Identifier
nfpPositionElementDesc:CpdInConstituentElement

	Nfpd
	nfpdId:Identifier
nfpRule:NfpRule (see Table A.4.2-2)
nfpPositionDesc:NfpPositionDesc

	NsDf
	nsDfId:Identifier
flavourKey:String
vnfProfile:VnfProfile
pnfProfile:PnfProfile
virtualLinkProfile:VirtualLinkProfile
scalingAspect:NsScalingAspect
affinityOrAntiAffinityGroup:AffinityOrAntiAffinityGroup (see Table A.7.1-1)
nsInstantiationLevel:NsLevel
defaultNsInstantiationLevelId:Identifier
nsProfile:NsProfile
dependencies:Dependencies
monitoredInfo:MonitoredData
priority:Integer
serviceAvailabilityLevel:ServiceAvailabilityLevel
nsLcmAdditionalParams:NsLcmAdditionalParams

	NsLevel
	nsLevelId:Identifier
description:String
vnfToLevelMapping:VnfToLevelMapping
virtualLinkToLevelMapping:VirtualLinkToLevelMapping
nsToLevelMapping:NsToLevelMapping

	NsProfile
	nsProfileId:Identifier
nsdId:Identifier
nsDfId:Identifier
nsInstantiationLevelId:Identifier
minNumberOfInstances:Integer
maxNumberOfInstances:Integer
affinityOrAntiAffinityGroupId:Identifier
nsVirtualLinkConnectivity:NsVirtualLinkConnectivity

	NsScalingAspect
	nsScalingAspectId:Identifier
name:String
description:String
nsScaleLevel:NsLevel

	NsVirtualLinkDesc
	virtualLinkDf:VirtualLinkDf
virtualLinkDescId:Identifier
connectivityType:ConnectivityType (see Table A.7.1-1)
testAccess:String
description:String

	Nsd
	nsdIdentifier:Identifier
designer:String
version:Version
nsdName:String
nsdInvariantId:Identifier
nestedNsdId:Identifier
vnfdId:Identifier
pnfdId:Identifier
sapd:Sapd
virtualLinkDesc:NsVirtualLinkDesc
vnffgd:Vnffgd
autoScalingRule:<not specified>
lifeCycleManagementScript:LifeCycleManagementScript
nsDf:NsDf
security:SecurityParameters (see Table A.7.1-1)

	PnfExtCpd
	cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData (see Table A.7.1-1)

	PnfProfile
	pnfProfileId:Identifier
pnfdId:Identifier
pnfVirtualLinkConnectivity:NsVirtualLinkConnectivity

	Pnfd
	pnfdId:Identifier
functionDescription:String
provider:String
version:Version
pnfdInvariantId:Identifier
name:String
pnfExtCp:PnfExtCpd
geographicalLocationInfo:<not specified>

	Sapd
	nsVirtualLinkDescId:Identifier
associatedCpd:CpdInConstituentElement
cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData (see Table A.7.1-1)

	VirtualLinkProfile
	virtualLinkProfileId:Identifier
virtualLinkDescId:Identifier
flavourId:Identifier
localAffinityOrAntiAffinityRule:LocalAffinityOrAntiAffinityRule (see Table A.7.1-1)
affinityOrAntiAffinityGroupId:Identifier
maxBitrateRequirements:LinkBitrateRequirements (see Table A.7.1-1)
minBitrateRequirements:LinkBitrateRequirements (see Table A.7.1-1)
virtualLinkProtocolData:VirtualLinkProtocolData (see Table A.7.4-2)

	VnfProfile
	vnfProfileId:Identifier
vnfdId:Identifier
flavourId:Identifier
instantiationLevel:Identifier
minNumberOfInstances:Integer
maxNumberOfInstances:Integer
localAffinityOrAntiAffinityRule:LocalAffinityOrAntiAffinityRule (see Table A.7.1-1)
nsVirtualLinkConnectivity:NsVirtualLinkConnectivity
serviceAvailabilityLevel:ServiceAvailabilityLevel
affinityOrAntiAffinityGroupId:Identifier

	Vnffgd
	vnffgdId:Identifier
vnfProfileId:Identifier
pnfProfileId:Identifier
virtualLinkProfileId:Identifier
nfpd:Nfpd
nfpPositionElement:NfpPositionElement
nestedNsProfileId:Identifier

	CpPoolManagement
	cpdId:Identifier
forwardingBehaviour:ForwardingBehaviourType
forwardingBehaviourInputParameters:<not specified>

	CpdInConstituentElement
	constituentBaseElementId:Identifier
constituentCpdId:Identifier

	LifeCycleManagementScript
	event:String
script:<not specified>

	MonitoredData
	vnfIndicatorInfo:VnfIndicatorData
monitoringParameter:MonitoringParameter (see Table A.7.1-1)

	NsQoS
	priority:Integer
latency:Number
packetDelayVariation:Number
packetLossRatio:Number

	NsToLevelMapping
	nsProfileId:Identifier
numberOfInstances:Integer

	NsVirtualLinkConnectivity
	virtualLinkProfileId:Identifier
constituentCpdId:Identifier

	VirtualLinkDf
	flavourId:Identifier
qos:NsQoS
serviceAvailabilityLevel:ServiceAvailabilityLevel

	VirtualLinkToLevelMapping
	virtualLinkProfileId:Identifier
bitrateRequirements:LinkBitrateRequirements (see Table A.7.1-1)

	VnfIndicatorData
	vnfdId:Identifier
vnfIndicator:VnfIndicator (see Table A.7.4-2)

	VnfToLevelMapping
	vnfProfileId:Identifier
numberOfInstances:Integer

	NsLcmAdditionalParams
	instantiateNsAdditionalParams:InstantiateNsAdditionalParams
scaleNsAdditionalParams:ScaleNsAdditionalParams
healNSAdditionalParams:HealNsAdditionalParams

	InstantiateNsAdditionalParams
	nsAdditionalParam:<not specified>

	ScaleNsAdditionalParams
	nsAdditionalParam:<not specified>

	HealNsAdditionalParams
	nsAdditionalParam:<not specified>
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Table A.7.3-1 shows the information elements related to network forwarding path, together with their attribute:type..

Table A.7.3-1: Network forwarding path information elements

	Information element
	Attribute:Type

	Nfp
	nfpId:Identifier
virtualNetworkPortGroup:VirtualNetworkPortGroup
totalVnp:Integer
nfpRule:NfpRule (see Table A.4.2-2)  
nfpState:OperationalState

	VirtualNetworkPortGroup
	virtualNetworkPortPair:VirtualNetworkPortPair
forwardingBehaviour:ForwardingBehaviourRule
forwardingBehaviourInputParameters:<not specified>

	VirtualNetworkPortPair
	ingressVnp:VirtualNetworkPort
egressVnp:VirtualNetworkPort



Table A.7.3-2 shows the information elements related to virtualised resource, together with their attribute:type..

Table A.7.3-2: Virtualised resource information elements

	Information element
	Attribute:Type

	ConnectivityServiceEndpoint
	connectivityServiceEndpointId:Identifier
associatedResourceId:Identifier
connectivityServiceEndpoint:<not specified>

	NetworkQoS
	qosName:String
qosValue:Value

	NetworkSubnet
	resourceId:Identifier
networkId:Identifier
ipVersion:IpVersion
gatewayIp:IpAddress
cidr:<not specified>	
isDhcpEnabled:Boolean
addressPool:<not specified>	
metadata:KeyValuePair

	NfviPop
	nfviPopId:Identifier
vimId:Identifier
geographicalLocationInfo:Location
networkConnectivityEndpoint:ConnectivityServiceEndpoint

	ResourceZone
	zoneId:Identifier
zoneName:String
zoneState:String
nfviPopId:Identifier
zoneProperty:<not specified>	
metadata:KeyValuePair

	VirtualCompute
	computeId:Identifier
computeName:String
flavourId:Identifier
accelerationCapability:<not specified>	
virtualCpu:VirtualCpu
virtualMemory:VirtualMemory
virtualNetworkInterface:VirtualNetworkInterface
virtualDisks:VirtualStorage
vcImageId:Identifier
zoneId:Identifier
hostId:Identifier
operationalState:OperationalState
metadata:KeyValuePair

	VirtualCpu
	cpuArchitecture:String
numVirtualCpu:Integer
cpuClock:Number
virtualCpuOversubscriptionPolicy:<not specified>	
virtualCpuPinning:VirtualCpuPinning

	VirtualMachine
	virtualCompute:VirtualCompute

	VirtualMemory
	virtualMemSize:Number
virtualMemOversubscriptionPolicy:<not specified>	
numaEnabled:Boolean

	VirtualNetwork
	networkResourceId:Identifier
networkResourceName:String
subnetId:Identifier
networkPort:VirtualNetworkPort
bandwidth:Number
networkType:String
segmentType:String
networkQoS:NetworkQoS
isShared:Boolean
sharingCriteria:<not specified>	
zoneId:Identifier
operationalState:OperationalState
metadata:KeyValuePair

	VirtualNetworkInterface
	resourceId:Identifier
ownerId:Identifier
networkId:Identifier
networkPortId:Identifier
ipAddress:IpAddress
typeVirtualNic:<not specified>	
typeConfiguration:<not specified>	
macAddress:MacAddress
bandwidth:Number
accelerationCapability:<not specified>	
operationalState:OperationalState
metadata:KeyValuePair

	VirtualNetworkPort
	resourceId:Identifier
networkId:Identifier
portType:String
segmentId:Identifier
bandwidth:Number
attachedResourceId:Identifier
operationalState:OperationalState
metadata:KeyValuePair

	VirtualStorage
	storageId:Identifier
storageName:String
flavourId:Identifier
typeOfStorage:String
sizeOfStorage:Number
rdmaEnabled:Boolean
ownerId:Identifier
zoneId:Identifier
hostId:Identifier
operationalState:OperationalState
metadata:KeyValuePair

	VirtualCpuPinning
	cpuPinningPolicy:CpuPinningPolicy
cpuPinningRules:<not specified>	
cpuMap:<not specified>	
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Table A.7.4-1 shows the information elements related to VNF, together with their attribute:type..

Table A.7.4-1: VNF information elements

	Information element
	Attribute:Type

	Vnf
	vnfInstanceId:Identifier
vnfd:Vnfd
vnfc:Vnfc
vnfExtCp:VnfExtCp
vnfVirtualLink:VnfVirtualLink
virtualStorage:VirtualStorage (see Table A.7.3-2)

	VnfExtCp
	vnfExtCpd:VnfExtCpd
cp:VnfcCp
linkPort:LinkPort
cpId:Identifier

	VnfVirtualLink
	vnfVirtualLinkDesc:VnfVirtualLinkDesc
virtualNetwork:VirtualNetwork (see Table A.7.3-2)
linkPort:LinkPort

	Vnfc
	vnfcInstanceId:Identifier
vdu:Vdu
cp:VnfcCp
virtualCompute:VirtualCompute (see Table A.7.3-2)
virtualStorage:VirtualStorage (see Table A.7.3-2)
virtualisationContainer:VirtualisationContainer

	VnfcCp
	vduCpd:VduCpd
cpId:Identifier



Table A.7.4-2 shows the information elements related to VNF template, together with their attribute:type.

Table A.7.4-2: VNF template information elements

	Information element
	Attribute:Type

	ComponentMapping
	componentType:<not specified>	
sourceDescId:Identifier
dstDescId:Identifier
description:String

	InstantiationLevel
	levelId:Identifier
description:String
vduLevel:VduLevel
virtualLinkBitRateLevel:VirtualLinkBitRateLevel
scaleInfo:ScaleInfo (see Table A.6.5-2)

	LogicalNodeRequirements
	id:Identifier
logicalNodeRequirementDetail:<not specified>

	MaxNumberOfImpactedInstances
	groupSize:Integer
maxNumberOfImpactedInstances:Integer

	NfviMaintenanceInfo
	impactNotificationLeadTime:Number
isImpactMitigationRequested:Boolean
supportedMigrationType:MigrationType
maxUndetectableInterruptionTime:Number
minRecoveryTimeBetweenImpacts:Number
maxNumberOfImpactedInstances:MaxNumberOfImpactedInstances

	ScalingAspect
	id:Identifier
name:String
description:String
maxScaleLevel:PositiveInteger
aspectDeltaDetails:AspectDeltaDetails

	Subport
	subportCpd:VduCpd
segmentationId:Identifier

	SwImageDesc
	id:Identifier
name:String
version:Version
checksum:ChecksumData (see Table A.7.1-1)
containerFormat:String
diskFormat:String
minDisk:Number
minRam:Number
size:Number
swImage:SwImage
operatingSystem:String
supportedVirtualisationEnvironment:String

	TrunkPortTopology
	parentPortCpd:VduCpd
subportList:Subport
segmentationType:SegmentationType

	Vdu
	vduId:Identifier
name:String
description:String
intCpd:VduCpd
virtualComputeDesc:VirtualComputeDesc
virtualStorageDesc:VirtualStorageDesc
bootOrder:KeyValuePair
swImageDesc:SwImageDesc
nfviConstraint:String
monitoringParameter:MonitoringParameter (see Table A.7.1-1)
configurableProperties:VnfcConfigurableProperties
bootData:<not specified>	
trunkPort:TrunkPortTopology

	VduCpd
	intVirtualLinkDesc:VnfVirtualLinkDesc
bitrateRequirement:Number
virtualNetworkInterfaceRequirements:VirtualNetworkInterfaceRequirements
order:Integer
vnicType:VnicType
cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData (see Table A.7.1-1)

	VduLevel
	vduId:Identifier
numberOfInstances:Integer

	VduProfile
	vduId:Identifier
minNumberOfInstances:Integer
maxNumberOfInstances:Integer
localAffinityOrAntiAffinityRule:LocalAffinityOrAntiAffinityRule (see Table A.7.1-1)
nfviMaintenanceInfo:NfviMaintenanceInfo
affinityOrAntiAffinityGroupId:Identifier

	VersionSelector
	srcVnfdId:Identifier
dstVnfdId:Identifier
srcFlavourId:Identifier

	VipCpd
	vnfExtCpd:VnfExtCpd
intCpd:VduCpd
vipFunction:VipFunction
cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData (see Table A.7.1-1)

	VirtualComputeDesc
	virtualComputeDescId:Identifier
logicalNode:LogicalNodeRequirements
requestAdditionalCapabilities:RequestedAdditionalCapabilityData
computeRequirements:<not specified>	
virtualMemory:VirtualMemoryData
virtualCpu:VirtualCpuData
virtualDisk:BlockStorageData

	VirtualLinkDescFlavour
	flavourId:Identifier
qos:QoS (see Table A.7.1-1)

	VirtualLinkProfile
	vnfVirtualLinkDescId:Identifier
flavourId:Identifier
localAffinityOrAntiAffinityRule:LocalAffinityOrAntiAffinityRule (see Table A.7.1-1)
maxBitRateRequirements:LinkBitrateRequirements (see Table A.7.1-1)
minBitRateRequirements:LinkBitrateRequirements (see Table A.7.1-1)
virtualLinkProtocolData:VirtualLinkProtocolData
affinityOrAntiAffinityGroupId:Identifier

	VirtualNetworkInterfaceRequirements
	name:String
description:String
supportMandatory:Boolean
networkInterfaceRequirements:<not specified>	
nicIoRequirements:LogicalNodeRequirements

	VirtualStorageDesc
	id:Identifier
typeOfStorage:StorageType
blockStorageData:BlockStorageData
objectStorageData:ObjectStorageData
fileStorageData:FileStorageData
nfviMaintenanceInfo:NfviMaintenanceInfo

	VnfDf
	flavourId:Identifier
description:String
vduProfile:VduProfile
virtualLinkProfile:VirtualLinkProfile
instantiationLevel:InstantiationLevel
supportedOperation:SupportedOperations
vnfLcmOperationsConfiguration:VnfLcmOperationsConfiguration
affinityOrAntiAffinityGroup:AffinityOrAntiAffinityGroup (see Table A.7.1-1)
vnfIndicator:VnfIndicator
monitoringParameter:MonitoringParameter (see Table A.7.1-1)
scalingAspect:ScalingAspect
initialDelta:ScalingDelta
supportedVnfInterface:VnfInterfaceDetails
defaultInstantiationLevelId:Identifier

	VnfExtCpd
	intVirtualLinkDesc:VnfVirtualLinkDesc
intCpd:VduCpd
virtualNetworkInterfaceRequirements:VirtualNetworkInterfaceRequirements
vipCpd:VipCpd
cpdId:Identifier
layerProtocol:LayerProtocol
cpRole:String
description:String
trunkMode:Boolean
securityGroupRuleId:Identifier
cpProtocol:CpProtocolData (see Table A.7.1-1)

	VnfIndicator
	id:Identifier
name:String
indicatorValue:String
source:VnfIndicatorSource

	VnfInterfaceDetails
	interfaceName:InterfaceNames
cpdId:Identifier
interfaceDetails:<not specified>

	VnfLcmOperationCoordination
	vnfLcmOpCoordinationId:Identifier
description:String
endpointType:EndpointType
coordinationStage:<not specified>	
coordinationParams:<not specified>

	VnfPackageChangeInfo
	selector:VersionSelector
additionalParamsId:Identifier
modificationQualifier:ModificationQualifier
additionalModificationDescription:String
componentMapping:ComponentMapping
lcmScriptId:Identifier
coordinationId:Identifier
dstFlavourId:Identifier

	VnfVirtualLinkDesc
	monitoringParameter:MonitoringParameter (see Table A.7.1-1)
virtualLinkDescFlavour:VirtualLinkDescFlavour
nfviMaintenanceInfo:NfviMaintenanceInfo
virtualLinkDescId:Identifier
connectivityType:ConnectivityType (see Table A.7.1-1)
testAccess:String
description:String

	Vnfd
	vnfdId:Identifier
vnfProvider:String
vnfProductName:String
vnfSoftwareVersion:Version
vnfdVersion:Version
vnfProductInfoName:String
vnfProductInfoDescription:String
vnfmInfo:String
localizationLanguage:<not specified>	
defaultLocalizationLanguage:<not specified>	
vdu:Vdu
virtualComputeDesc:VirtualComputeDesc
virtualStorageDesc:VirtualStorageDesc
swImageDesc:SwImageDesc
intVirtualLinkDesc:VnfVirtualLinkDesc
vnfExtCpd:VnfExtCpd
deploymentFlavour:VnfDf
configurableProperties:VnfConfigurableProperties
modifiableAttributes:VnfInfoModifiableAttributes
lifeCycleManagementScript:LifeCycleManagementScript
vnfIndicator:VnfIndicator
autoScale:<not specified>
securityGroupRule:SecurityGroupRule (see Table A.7.1-1)
vipCpd:VipCpd
lcmOperationCoordination:VnfLcmOperationCoordination
vnfPackageChangeInfo:VnfPackageChangeInfo

	AspectDeltaDetails
	deltas:ScalingDelta
stepDeltas:ScalingDelta

	BlockStorageData
	sizeOfStorage:Number
vduStorageRequirements:<not specified>	
rdmaEnabled:Boolean
swImageDesc:SwImageDesc

	ChangeCurrentVnfPackageOpConfig
	parameter:<not specified>	
opConfigId:Identifier

	ChangeExtVnfConnectivityOpConfig
	parameter:<not specified>	

	ChangeVnfFlavourOpConfig
	parameter:<not specified>

	CreateSnapshotVnfOpConfig
	parameter:<not specified>

	FileStorageData
	sizeOfStorage:Number
fileSystemProtocol:String
intVirtualLinkDesc:VnfVirtualLinkDesc

	HealVnfOpConfig
	parameter:<not specified>	
cause:String

	InstantiateVnfOpConfig
	parameter:<not specified>

	L2ProtocolData
	name:String
networkType:L2NetworkType
vlanTransparent:Boolean
mtu:Integer
segmentationId:Identifier

	L3ProtocolData
	name:String
ipVersion:IpVersion
cidr:<not specified>
ipAllocationPools:<not specified>	
gatewayIp:IpAddress
dhcpEnabled:Boolean
ipv6AddressMode:Ipv6AddressMode

	LifeCycleManagementScript
	lcmScriptId:Identifier
event:LcmScriptEventType
lcmTransitionEvent:String
script:<not specified>	
scriptDsl:String
scriptInput:<not specified>

	ObjectStorageData
	maxSizeOfStorage:Number

	OperateVnfOpConfig
	minGracefulStopTimeout:Number
maxRecommendedGracefulStopTimeout:Number
parameter:<not specified>

	RequestedAdditionalCapabilityData
	requestedAdditionalCapabilityName:String
supportMandatory:Boolean
minRequestedAdditionalCapabilityVersion:Version
preferredRequestedAdditionalCapabilityVersion:Version
targetPerformanceParameters:KeyValuePair

	RevertToSnapshotVnfOpConfig
	parameter:<not specified>	

	ScaleVnfOpConfig
	parameter:<not specified>
scalingByMoreThanOneStepSupported:Boolean

	ScaleVnfToLevelOpConfig
	parameter:<not specified>
arbitraryTargetLevelsSupported:Boolean

	ScalingDelta
	vduDelta:VduLevel
virtualLinkBitRateDelta:VirtualLinkBitRateLevel
scalingDeltaId:Identifier

	TerminateVnfOpConfig
	minGracefulTerminationTimeout:Number
maxRecommendedGracefulTerminationTimeout:Number
parameter:<not specified>

	VirtualCpuData
	cpuArchitecture:String
numVirtualCpu:Integer
virtualCpuClock:Number
virtualCpuOversubscriptionPolicy:<not specified>	
vduCpuRequirements:<not specified>	
virtualCpuPinning:VirtualCpuPinningData (see Table A.5.2.5-2)

	VirtualLinkBitRateLevel
	vnfVirtualLinkDescId:Identifier
bitrateRequirements:LinkBitrateRequirements (see Table A.7.1-1)

	VirtualLinkProtocolData
	associatedLayerProtocol:LayerProtocol
l2ProtocolData:L2ProtocolData
l3ProtocolData:L3ProtocolData

	VirtualMemoryData
	virtualMemSize:Number
virtualMemOversubscriptionPolicy:<not specified>	
vduMemRequirements:<not specified>	
numaEnabled:Boolean

	VnfConfigurableProperties
	isAutoscaleEnabled:Boolean
isAutohealEnabled:Boolean
additionalConfigurableProperty:<not specified>	
vnfmInterfaceInfo:<not specified>	
vnfmOauthServerInfo:<not specified>	
vnfOauthServerInfo:<not specified>

	VnfInfoModifiableAttributes
	extension:<not specified>	
metadata:<not specified>

	VnfLcmOperationsConfiguration
	instantiateVnfOpConfig:InstantiateVnfOpConfig
scaleVnfOpConfig:ScaleVnfOpConfig
scaleVnfToLevelOpConfig:ScaleVnfToLevelOpConfig
changeVnfFlavourOpConfig:ChangeVnfFlavourOpConfig
healVnfOpConfig:HealVnfOpConfig
terminateVnfOpConfig:TerminateVnfOpConfig
operateVnfOpConfig:OperateVnfOpConfig
changeExtVnfConnectivityOpConfig:ChangeExtVnfConnectivityOpConfig
createSnapshotVnfOpConfig:CreateSnapshotVnfOpConfig
revertToSnapshotVnfOpConfig:RevertToSnapshotVnfOpConfig
changeCurrentVnfPackageOpConfig:ChangeCurrentVnfPackageOpConfig

	VnfcConfigurableProperties
	additionalVnfcConfigurableProperty:<not specified>
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Table A.8-1 shows the Enum values used for all interfaces. If applicable, the column “Expandable” indicates that additional values are possible for the related Enum.

Table A.8-1: Enum values for all interfaces

	Enum
	Values
	Expandable

	AckState
	ACKNOWLEDGED, UNACKNOWLEDGED
	

	ActivationStatus
	ACTIVATED, DEACTIVATED
	

	AddressType
	MAC address, IP address
	X

	AffinityOrAntiAffinity
	AFFINITY, ANTI_AFFINITY
	

	AffinityOrAntiAffinityConstraintType
	AFFINITY_CONSTRAINT, ANTI_AFFINITY_CONSTRAINT
	

	AffinityOrAntiAffinityScope
	NFVI_NODE, NFVI-PoP, Zone, ZoneGroup, NFVI-node, network-link-and-node, container-namespace, NIC, VIRTUAL_SWITCH_OR_ROUTER, PHYSICAL_NIC, PHYSICAL_NETWORK
	X

	AlarmState
	FIRED, UPDATED, CLEARED
	

	ChangeResultType
	ADD, REMOVE, INSTANTIATE, TERMINATE, SCALE, HEAL, UPDATE
	

	ConnectivityMode
	P2P, MP
	

	ConstraintResourceReferenceType
	RES_MGMT, GRANT
	

	CpuPinningPolicy
	STATIC, DYNAMIC
	

	
	
	

	Direction
	INGRESS, EGRESS
	

	Directionality
	INBOUND, OUTBOUND, BOTH
	

	EndpointType
	RECEIPT_OF_REQUEST_MESSAGE_OF_INSTANTIATION, RECEIPT_OF_REQUEST_MESSAGE_OF_SCALING, RECEIPT_OF_REQUEST_MESSAGE_OF_HEALING, RECEIPT_OF_REQUEST_MESSAGE_OF_TERMINATION, RECEIPT_OF_REQUEST_MESSAGE_OF_CHANGE _VNF_FLAVOUR, RECEIPT_OF_REQUEST_MESSAGE_OF_OPERATE_VNF, RECEIPT_OF_REQUEST_MESSAGE_OF_CHANGE _VNF_EXT_CONN, RECEIPT_OF_REQUEST_MESSAGE_OF_VNFINFO_MODIFICATION, RECEIPT_OF_VNF_INDICATOR_VALUE_CHANGE_NOTIFICATION
	

	EtherType
	IPV4, IPV6
	

	EventType
	COMMUNICATION_ALARM, PROCESSING_ALARM, ENVIRONMENT_ALARM, QOS_ALARM, EQUIPMENT_ALARM
	

	FaultyResourceType
	COMPUTE, STORAGE, NETWORK
	

	ForwardingBehaviourRule
	ALL, LB
	

	ForwardingBehaviourType
	ALL, LB
	X

	InformationChangeType
	ADDITION, REMOVAL, UPDATE
	

	InstantiationState
	NOT_INSTANTIATED, INSTANTIATED
	

	InterfaceNames
	VNF_CONFIGURATION, VNF_INDICATOR, VNF_LCM_COORDINATION
	

	IpAddressType
	IPV4, IPV6
	

	Ipv6AddressMode
	SLAAC, DHCPV6-STATEFUL, DHCPV6-STATELESS
	

	IpVersion
	IPV4, IPV6
	

	L2NetworkType
	FLAT, VLAN, VXLAN, GRE
	

	LayerProtocol
	Ethernet, MPLS, ODU2, IPV4, IPV6, Pseudo-Wire
	X

	LmcOperationStatus
	STARTING, PROCESSING, COMPLETED, FAILED_TEMP, FAILED
ROLLING_BACK, ROLLED_BACK
	X

	LcmScriptEventType
	EVENT_START_INSTANTIATION, EVENT_END_INSTANTIATION, EVENT_START_SCALING, EVENT_END_SCALING, EVENT_START_SCALING_TO_LEVEL, EVENT_END_SCALING_TO_LEVEL, EVENT_START_HEALING, EVENT_END_HEALING, EVENT_START_TERMINATION, EVENT_END_TERMINATION, EVENT_START_VNF_FLAVOR_CHANGE, EVENT_END_VNF_FLAVOR_CHANGE, EVENT_START_VNF_OPERATION_CHANGE, EVENT_END_VNF_OPERATION_CHANGE, EVENT_START_VNF_EXT_CONN_CHANGE, EVENT_END_VNF_EXT_CONN_CHANGE, EVENT_START_VNFINFO_MODIFICATION, EVENT_END_VNFINFO_MODIFICATION, EVENT_START_VNF_SNAPSHOT_CREATION, EVENT_END_VNF_SNAPSHOT_CREATION, EVENT_START_VNF_SNAPSHOT_REVERTINGTO, EVENT_END_VNF_SNAPSHOT_REVERTINGTO, EVENT_START_CHANGE_CURRENT_VNF_PACKAGE, EVENT_END_CHANGE_CURRENT_VNF_PACKAGE
xor receipt of request message of instantiation/scaling/healing/termination, change of VNF flavour, change of the operation state of the VNF, change of external VNF connectivity, creation of and reverting to VNF snapshot, change of current VNF Package, modification of VNF information, receipt of a notification regarding the change of a VNF indicator value
	

	ManoConsumerInterfaceType
(see NOTE)
	when consuming from VIM: Sim, Vcrm, Vcrim, Vcrcm, Vcrcn, Vcfm, Vnrm, Vnrim, Vnrcm, Vnrcn, Nfpm, Vsrm, Vsrim, Vsrcm, Vsrcn, Vrpm, Vrfm, Vcrmm, Vnrmm, Vsrmm, Vrrcn, Vcrqm, Vnrqm, Vsrqm, Vrqcn
	

	
	when consuming from VNFM: Vnflcm, Vnfpm, Vnffm, Vnfind
	

	
	when consuming from NFVO: Vnfpkgm, Vnflcog, Vrim, Vrm, Vrrm, Vrrcn, Vrcn, Vrpm, Vrfm, Vrqm, Vrqan
	

	ManoEntityInterfaceType
(see NOTE)
	for VIM: Sim, Vcrm, Vcrim, Vcrcam, Vcrcn, Vcfm, Vnrm, Vnrim, Vnrcam, Vnrcn, Nfpm, Vsrm, Vsrim, Vsrcam, Vsrcn, Vrpm, Vrfm, Vcrmm, Vnrmm, Vsrmm, Vrrcn, Vcrqm, Vnrqm, Vsrqm, Vrqcn, Chrm, Chcam, Pom
	

	
	for VNFM: Vnflcm, Vnfpm, Vnffm, Vnfind, Pom, Vnfspm
	

	
	for NFVO: Nsd, Vnfpkgm, Nslcm, Nspm, Nsfm, Vnflcog, Vrim, Vrm, Vrrm, Vrrcn, Vrcn, Vrpm, Vrfm, Vrqm, Vrqan, Pom
	

	ManoEntityType
	NFVO, VNFM, VIM
	

	MigrationType
	NO_MIGRATION, OFFLINE_MIGRATION, LIVE_MIGRATION
	

	ModificationQualifier
	UP, DOWN
	

	MSNCDirectionality
	UNIDIRECTIONAL, BIDIRECTIONAL
	

	NestedNsChangeType
	ADD, REMOVE, INSTANTIATE, TERMINATE, SCALE, HEAL, UPDATE
	

	NetworkResourceType
	NETWORK, SUBNET, NETWORK_PORT
	

	NsComponentType
	VNF, nestedNS, PNF
	

	NsDegreeHealing
	COMPLETE_HEALING_OF_THE_NS_RESTORING_THE_STATE_OF_THE_NS_BEFORE_THE_FAILURE_OCCURRED, COMPLETE_HEALING_BASED_ON_THE_NEWEST_QOS_VALUES, COMPLETE_HEALING_RESETTING_TO_THE_ORIGINAL_INSTANTIATION_STATE_OF_THE_NS, PARTIAL_HEALING
	

	NsInstanceUsageStatus
	START, END
	

	NsLifecycleOperation
	SCALE_NS, TERMINATE_NS, HEAL_NS
	

	NsScaleDirection
	SCALE_IN, SCALE_OUT
	

	ObjectType
	LINK, NODE, TOPOLOGY, NETWORK
	

	OnboardingState
	CREATED, UPLOADING, PROCESSING, ONBOARDED
	

	OperationAction
	ABORT, CONTINUE, CONTINUE_AFTER_DELAY, RETRY_AFTER_DELAY
	X

	OperationalState
	ENABLED, DISABLED
	

	OperationStatus
	START, RESULT
	

	PerceivedSeverity
	CRITICAL, MAJOR, MINOR, WARNING, INDETERMINATE, CLEARED
	

	PnfChangeType
	ADD, MODIFY, REMOVE
	

	PolicyChangeOperations
	TRANSFER_POLICY, DELETE_POLICY, ACTIVATE_POLICY, DEACTIVATE_POLICY

	

	ProtectionScheme
	UNPROTECTED, <0:1>, <1:1>, <1+1>, <1:N>, <M:N>
	

	Protocol
	TCP, UDP, ICMP
	X

	ReservationStatus
	RESERVATION_BEING_USED, RESERVATION_NOT_USED
	

	ResourceDefinitionType
	COMPUTE, VL, LINKPORT, STORAGE
	X

	ResourceMgmtModeSupport
	DIRECT, INDIRECT, BOTH
	

	SapChangeType
	ADD; REMOVE, MODIFY
	

	SegmentationType
	VLAN, INHERIT
	

	ServiceAvailabilityLevel
	LEVEL_1, LEVEL_2, LEVEL_3
	

	SnapshotPkgState
	CREATED, BUILDING, UPLOADING, AVAILABLE
	

	StorageType
	BLOCK, OBJECT, FILE
	

	SupportedOperations
	Scale VNF, Scale VNF to Level, Heal VNF, Operate VNF
	X

	ThresholdCrossing
	UP, DOWN
	

	ThresholdType
	SIMPLE
	X

	UsageState
	IN_USE, NOT_IN_USE
	

	UserDataTransportationMethod
	CONFIG-DRIVE
	

	VipFunction
	high availability, load balancing
	

	VirtualLinkChangeType
	ADD, DELETE, MODIFY, ADD_LINK_PORT, REMOVE_LINK_PORT
	

	VirtualStorageChangeType
	ADDED, REMOVED, MODIFIED, TEMPORARY
	

	Visibility
	PRIVATE, PUBLIC
	

	VnfcChangeType
	ADDED, MODIFIED, REMOVED, TEMPORARY
	

	VnfChangeType
	ADD, REMOVE, INSTANTIATE, TERMINATE, SCALE, HEAL, OPERATE, MODIFY_INFORMATION, CHANGE_FLAVOUR, CHANGE_EXT_VNF_CONNECTIVITY, REVERT_TO_VNF_SNAPSHOT, CHANGE_CURRENT_VNF_PKG, ASSOCIATE_WITH_VNF_PROFILE
	

	VnfcState
	STARTED, STOPPED
	

	VnffgChangeType
	ADD, REMOVE, MODIFY
	

	VnfIndicatorSource
	VNF, EM, Both
	

	VnfLifecycleOperation
	InstantiateVnf, ScaleVnf, ScaleVnfToLevel, ChangeVnfFlavour, TerminateVnf, HealVnf, OperateVnf, ChangeExtVnfConnectivity, CreateSnapshot, RevertToSnapshot, ChangeCurrentVnfPackage
	

	VnfPackageChangeType
	CHANGE_OF_OPERATIONAL_STATE, DELETION_OF_A_VNF_PACKAGE
	

	VnfScaleType
	SCALE_OUT, SCALE_IN, SCALE_UP, SCALE_DOWN, SCALE_TO_INSTANTIATION_LEVEL, SCALE_TO_SCALE_LEVEL
	

	VnfState
	STARTED, STOPPED
	

	VnfStopType
	FORCEFUL, GRACEFUL
	

	VnicType
	NORMAL, MACVTAP, DIRECT, BAREMETAL, VIRTIO-FORWARDER, DIRECT-PHYSICAL, SMART-NIC, BRIDGE, IPVLAN, LOOPBACK, MACVLAN, PTP, VLAN, HOST-DEVICE
	



NOTE: The list of abbreviations for the interfaces used in the attributes ‘ManoConsumerInterfaceType’ or ‘ManoEntityInterfaceType’ are as follows:
· For VIM: Sim (Software Image Management), Vrpm (Virtualised Resources Performance Management), Vrfm (Virtualised Resources Fault Management), Vrqcn (Virtualised Resources Quota Change Notification), Chrm (Compute Host Reservation Management), Chcam (Compute Host Capacity Management), Pom (Policy Management), Vrrcn: Virtualised Resources Reservation Change Notification 
+	virtualised compute interfaces: Vcrm (Virtualised Compute Resources Management), Vcrcm (Virtualised Compute Resources Capacity Management), Vcrim (Virtualised Compute Resources Information Management), Vcrcam (Virtualised Compute Resources Capacity Management), Vcrcn (Virtualised Compute Resources Change Notification), Vcfm (Virtualised Compute Flavour Management)
+	virtualised network interfaces: Vnrm (Virtualised Network Resources Management), Vnrcm (Virtualised Network Resources Capacity Management), Vnrim: Virtualised Network Resources Information Management), Vnrcam (Virtualised Network Resources Capacity Management), Vnrcn (Virtualised Network Resources Change Notification), Nfpm (Network Forwarding Path Management)
+	virtualised storage interfaces: Vsrm (Virtualised Storage Resources Management), Vsrcm (Virtualised Storage Resources Capacity Management), Vsrim (Virtualised Storage Resources Information Management), Vsrcam (Virtualised Storage Resources Capacity Management), Vsrcn (Virtualised Storage Resources Change Notification)
+	virtualised resource reservation interfaces: Vcrmm (Virtualised Compute Resources Reservation Management), Vnrmm (Virtualised Network Resources Reservation Management), Vsrmm (Virtualised Storage Resources Reservation Management)
+	virtualised resource quota interfaces: Vcrqm (Virtualised Compute Resources Quota Management), Vnrqm (Virtualised Network Resources Quota Management), Vsrqm (Virtualised Storage Resources Quota Management)
-	For VNFM: Vnflcm (VNF Lifecycle Management), Vnfpm (VNF Performance Management), Vnffm (VNF Fault Management), Vnfind (VNF Indicator), Pom (Policy Management), Vnfspm (VNF Snapshot Package Management) 
· For NFVO: Nsd (NSD Management), Vnfpkgm (VNF Package Management), Nslcm (NS Lifecycle Management), Nspm (NS Performance Management), Nsfm (NS Fault Management),Vnflcog (VNF Lifecycle Operation Granting), Vrim (Virtualised Resources Information Management), Vrm (Virtualised Resources Management),Vrrm (Virtualised Resources Reservation Management), Vrrcn (Virtualised Resources Reservation Change Notification),Vrcn (Virtualised Resource Change Notification),Vrpm (Virtualised Resources Performance Management),Vrfm (Virtualised Resources Fault Management),Vrqm (Virtualised Resources Quota Management),Vrqan (Virtualised Resources Quota Available Notification), Pom (Policy Management 

Table A.8-2 shows other Enum values found in [i.9], but which are not related to any information element or type listed in the present Annex.

Table A.8-2: Other Enum values

	Enum
	Values

	ConnectionPointType
	LAYER_1, LAYER_2, LAYER_3

	ExternalStimulusEventType
	RECEIPT_OF_REQUEST_MESSAGE_OF_INSTANTIATION, RECEIPT_OF_REQUEST_MESSAGE_OF_SCALING, RECEIPT_OF_REQUEST_MESSAGE_OF_HEALING, RECEIPT_OF_REQUEST_MESSAGE_OF_TERMINATION, RECEIPT_OF_REQUEST_MESSAGE_OF_CHANGE _VNF_FLAVOUR, RECEIPT_OF_REQUEST_MESSAGE_OF_OPERATE_VNF, RECEIPT_OF_REQUEST_MESSAGE_OF_CHANGE _VNF_EXT_CONN, RECEIPT_OF_REQUEST_MESSAGE_OF_VNFINFO_MODIFICATION, RECEIPT_OF_VNF_INDICATOR_VALUE_CHANGE_NOTIFICATION

	NsdInfoChangeType
	CHANGE_OF_OPERATIONAL_STATE_OF_AN_ON-BOARDED_NSD, NSD_IN_DELETION_PENDING, DELETION_OF_AN_NSD

	VirtualCpuPolicy
	dedicated, shared

	VnfLcmEventType
	EVENT_START_INSTANTIATION, EVENT_END_INSTANTIATION, EVENT_START_SCALING_IN, EVENT_END_SCALING_IN, EVENT_START_SCALING_OUT, EVENT_END_SCALING_OUT, EVENT_START_SCALING, EVENT_END_SCALING, EVENT_START_SCALING_TO_LEVEL, EVENT_END_SCALING_TO_LEVEL, EVENT_START_HEALING, EVENT_END_HEALING, EVENT_START_TERMINATION, EVENT_END_TERMINATION, EVENT_START_VNF_FLAVOR_CHANGE, EVENT_END_VNF_FLAVOR_CHANGE, EVENT_START_VNF_OPERATION_CHANGE, EVENT_END_VNF_OPERATION_CHANGE, EVENT_START_VNF_EXT_CONN_CHANGE, EVENT_END_VNF_EXT_CONN_CHANGE, EVENT_START_VNFINFO_MODIFICATION, EVENT_END_VNFINFO_MODIFICATION, EVENT_START_VNF_SNAPSHOT_CREATION, EVENT_END_VNF_SNAPSHOT_CREATION, EVENT_START_VNF_SNAPSHOT_REVERTINGTO, EVENT_END_VNF_SNAPSHOT_REVERTINGTO

	VnfScaleByStepType
	SCALE_OUT, SCALE_IN



A.1	First clause of the annex 
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Using the domain classification of [i.9], Tables B-1, B-2 and B-3 list the operations found at the different interfaces classified through the list shown in the clause 5.1.

Table B-1: Operations at the different interfaces

[image: ]

Table B-2: Operations at the different interfaces (cont.)
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Table B-3: Operations at the different interfaces (cont.)
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Operation  Input/output Parameter:Type  

Subscribe  f ilter :Filter  

subscriptionId :Identifier  

Terminate  Subscription  subscriptionId :Identifier  

none  

Get Alarm List  f ilter :Filter  

alarm: Alarm   xor  AlarmWithRpInfo  

Query    Subscription Info  f ilter :Filter  

queryResult :<not specified>  

Escalate Perceived  Severity  alarmId: Identifier   perceivedSeverity : PerceivedSeverity  

none  

Acknowledge  Alarms  alarmId : Identifier  

acknowledgedAlarmId :Identifier  

Notify  alarmNotification: AlarmNotification  xor  alarmWithRpNotification: AlarmWith RpNotification   xor  alarmClearedNotification: AlarmClearedNotification   xor  alarmClearedWithRpNotification: AlarmClearedWith RpNotification  

a larmListRebuiltNotification : AlarmListRebuiltNotification  

 

Alarm  alarmId: Identifier   managedObjectId: Identifier   vnfcId: Identifier   rootCauseFaultyComponent: FaultyComponentInfo   rootCauseFaultyResource: FaultyResourceInfo   alarmRaisedTime: DateTime   alarmChangedTime: DateTime   alarmClearedTime: DateTime   ackState: AckState   perceivedSeverity: PerceivedSeverity   eventTime: DateTime   eventType: EventType   faultType:String   probableCause:String   isRootCause:Boolean   correlatedAlarmId: Identifier   faultDetails: <not  specified>   rootCauseFaultyObject: Identifier   state : AlarmState  

AlarmWithRpInfo  resourceProviderId:Identifier   +  Attribute: Type as above  

AlarmNotification  alarm: Alarm  

AlarmWithRpNotification  resourceProviderId:Identifier   alarm: Alarm  

AlarmClearedNotification  alarmId: Identifier   alarmClearedTime : DateTime  

AlarmClearedWith  RpNotification  resourceProviderId:Identifier   alarmId: Identifier   alarmClearedTime:DateTime  

 

FaultyComponentInfo  faultyNestedNsInstanceId: NsInfo   faultyNsVirtualLinkInstanceId: Identifier   faultyVnfInstanceId : Identifier  

FaultyResourceInfo  faultyResource: ResourceHandle   faultyResourceType : FaultyResourceType  

 

NsInfo  nsInstanceId:Identifier   nsName:String   description:String   nsdId:Identifier   nsdInfoId:Identifier   flavourId:Identifier   vnfInfo: VnfInfo   pnfInfo: PnfInfo   virtualLinkInfo: NsVirtualLinkInfo   vnffgInfo: VnffgInfo   sapInfo: SapInfo   nestedNsInfoId: Identifier   vnfSnapshotInfo: VnfSnapshotInfo   nsState: InstantiationState   monitoringParameter: MonitoringParameter     nsScaleStatus: NsScaleInfo   additionalAffinityOrAntiAffinityRule: AffinityOrAntiAffinityRule   wanConnectionInfo: WanConnectionInfo  

ResourceHandle  vimConnectionId:Identifier   resourceProviderId:Identifier   resourceId:Identifier   vimLevelResourceType:<not specified>     vimId:Identifier  

 

VnfInfo  vnfInstanceId:Identifier   vnfInstanceName:String   vnfInstanceDescription:String   vnfdId: Identifier   vnfProvider:String   vnfProductName:String   vnfSoftwareVersion:Version   vnfdVersion:Version   vnfConfigurableProperty:KeyValuePair   vimConnectionInfo: VimConnectionInfo   instantiationState: InstantiationState   instantiatedVnfInfo: InstantiatedVnfInfo   metadata:KeyValuePair   extension:KeyValuePair  

PnfInfo  pnfId:Identifier   pnfName:String   pnfdId: Identifier   pnfdInfoId: Identifier   pnfProfileId: Identifier   cpInfo: PnfExtCpInfo  

NsVirtualLinkInfo  nsVirtualLinkInstanceId:Identifier   nsVirtualLinkDescId: Identifier   virtualLinkProfileId: Identifier   resourceHandle: ResourceHandle   linkPort: NsLinkPortInfo  

VnffgInfo  vnffgId:Identifier   vnffgdId:Identifier   vnfId:Identifier   pnfId:Identifier   virtualLinkId:Identifier   cpId: Identifier   nfpInfo: NfpInfo  

SapInfo  sapInstanceId:Identifier   sapdId: Identifier   sapName:String   description:String   cpProtocolInfo: CpProtocolInfo  

VnfSnapshotInfo  vnfSnapshotInfoId:Identifier   createdAt:DateTime   vnfInstanceId:Identifier   vnfInfo: VnfInfo   vnfcSnapshotInfo: VnfcSnapshotInfo   userDefinedData:KeyValuePair   triggeredAt:DateTime   vnfStateSnapshotInfo: VnfStateSnapshotInfo   vnfdId:Identifier  

MonitoringParameter  monitoringParameterId:Identifier   name:String   performanceMetric:String   collectionPeriod:<not specified>  

NsScaleInfo  nsScalingAspectId: Identifier   nsScaleLevelId: Identifier  

AffinityOrAntiAffinityRule  descriptorId:Identifier   vnfInstanceId:Identifier   affinityOrAntiAffinity: AffinityOrAntiAffinity   scope: AffinityOrAntiAffinityScope  

WanConnectionInfo  wanConnectionInfoId:Identifier   protocolData: <not specified>     virtualLinkInstanceId:Identifier  

 

see next Figure
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VimConnectionInfo  vimConnectionInfoId:Identifier   vimId:Identifier   interfaceInfo:<not specified>   accessInfo:<not specified>   extra:<not specified>  

InstantiatedVnfInfo  flavourId: Identifier   vnfState: VnfState   scaleStatus: ScaleInfo   extCpInfo: VnfExtCpInfo   extVirtualLinkInfo: ExtVirtualLinkInfo   extManagedVirtualLinkInfo: ExtManagedVirtualLinkInfo   monitoringParameter: MonitoringParameter   localizationLanguage:<not specified>     vnfcResourceInfo: VnfcResourceInfo   vnfVirtualLinkResourceInfo: VnfVirtualLinkResourceInfo   virtualStorageResourceInfo: VirtualStorageResourceInfo   vnfcInfo: VnfcInfo   vimId:Identifier   maxScaleLevel: ScaleInfo    

PnfExtCpInfo  cpInstanceId:Identifier   cpdId: Identifier   cpProtocolInfo: CpProtocolInfo  

NsLinkPortInfo  nsLinkPortId:Identifier   resourceHandle: ResourceHandle   cpId:Identifier  

NfpInfo  nfpId:Identifier   nfpdId:Identifier   nfpName:String   description:String   cpGroup: CpGroupInfo   totalCp:Integer   nfpRule: NfpRule   nfpState: OperationalState  

CpProtocolInfo  layerProtocol: LayerProtocol   address:<not specified>  

VnfcSnapshotInfo  vnfcSnapshotInfoId:Identifier   createdAt:DateTime   vnfcInstanceId:Identifier   computeSnapshotResource: ResourceHandle   storageSnapshotResource: StorageSnapshotResource   userDefinedData:KeyValuePair   triggeredAt:DateTime   vnfcInfoId:Identifier  

VnfStateSnapshotInfo  accessInformation:<not specified>     metadata:<not specified>  

 

ScaleInfo  aspectId:Identifier   scaleLevel:Integer   vnfdId:Identifier  

VnfExtCpInfo  cpInstanceId:Identifier   cpdId: Identifier   cpProtocolInfo: CpProtocolInfo   associatedVnfcCpId:Identifier   associatedVnfVirtualLinkId:Identifier   extLinkPortId:Identifier   metadata:KeyValuePair   vnfdId:Identifier  

ExtVirtualLinkInfo  extVirtualLinkId:Identifier   resourceHandle: ResourceHandle   extLinkPort: ExtLinkPortInfo  

ExtManagedVirtualLinkInfo  extManagedVirtualLinkId:Identifier   vnfVirtualLinkDescId: Identifier   networkResource: ResourceHandle   vnfLinkPort: VnfLinkPortInfo   extManagedMultisiteVirtualLinkId:Identifier   vnfdId:Identifier  

VnfcResourceInfo  vnfcInstanceId:Identifier   vduId:Identifier   computeResource: ResourceHandle   storageResourceId:Identifier   reservationId:Identifier   vnfcCpInfo: VnfcCpInfo   metadata:KeyValuePair   vnfdId:Identifier  

VnfVirtualLinkResourceInfo  virtualLinkInstanceId:Identifier   vnfVirtualLinkDescId: Identifier   networkResource: ResourceHandle   reservationId:Identifier   vnfLinkPort: VnfLinkPortInfo   metadata:KeyValuePair   vnfdId: Identifier  

VirtualStorageResourceInfo  virtualStorageInstanceId:Identifier   virtual StorageDescId:Identifier   storageResource: ResourceHandle   reservationId:Identifier   metadata:KeyValuePair   vnfdId:Identifier  

VnfcInfo  vnfcInstanceId:Identifier   vduId: Identifier   vnfcState: VnfcState   vnfcConfigurableProperty:KeyValuePair   vnfcResourceInfoId:Identifier  

CpGroupInfo  cpPairInfo: CpPairInfo   forwardingBehaviour: ForwardingBehaviourType   forwardingBehaviourInputParameters: <not  specified>    

NfpRule  etherType: IpVersion   protocol:String   sourcePortRange: PortRange   destinationPortRange: PortRange   sourceIPAddressPrefix:IpAddress   destinationIPAddressPrefix:IpAddress   etherDestinationAddress:MacAddress   etherSourceAddress:MacAddress   vlanTag:String   dscp:String   extendedCriteria: <not specified>  

StorageSnapshotResource  storageSnapshotResource: ResourceHandle   storageResourceId :Identifier  

 

ExtLinkPortInfo  extLinkPortId:Identifier   resourceHandle: ResourceHandle   cpInstanceId: Identifier  

VnfLinkPortInfo  vnfLinkPortId:Identifier   resourceHandle: ResourceHandle   associatedExtCpId: Identifier   vnfcCpInstanceId: Identifier  

VnfcCpInfo  cpInstanceId:Identifier   cpdId: Identifier   vnfExtCpId: Identifier   vnfLinkPortId:Identifier   cpProtocolInfo: CpProtocolInfo   metadata:KeyValuePair  

CpPairInfo  cpInfo: CpInfo  

PortRange  lowerPort:Integer   upperPort:Integer  

 

see previous Figure
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