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Essential patents 
IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (https://ipr.etsi.org).
Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.
Trademarks
The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.
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[bookmark: For_tbname][bookmark: For_shortname]This Group Specification (GS) has been produced by ETSI Industry Specification Group <long ISGname> (<short ISGname>).
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In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).
"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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The present document describes use cases related to intent management and specifies the following aspects:
- the intent management service interface, including interface requirements, service requirements, if necessary operations and their associated information model; 
- the information model of intents.
[bookmark: _Toc19025624][bookmark: _Toc4894][bookmark: _Toc22388][bookmark: _Toc11021][bookmark: _Toc481503678][bookmark: _Toc4038][bookmark: _Toc9131][bookmark: _Toc482693300][bookmark: _Toc10734][bookmark: _Toc484176774][bookmark: _Toc484176751][bookmark: _Toc484176728][bookmark: _Toc527985995][bookmark: _Toc1919][bookmark: _Toc19026106][bookmark: _Toc482690604][bookmark: _Toc487530210][bookmark: _Toc18837][bookmark: _Toc25069][bookmark: _Toc482690127][bookmark: _Toc455504140][bookmark: _Toc13694]2	References
[bookmark: _Toc484176775][bookmark: _Toc482690605][bookmark: _Toc482690128][bookmark: _Toc19026107][bookmark: _Toc482693301][bookmark: _Toc19025625][bookmark: _Toc16876][bookmark: _Toc24535][bookmark: _Toc484176729][bookmark: _Toc16572][bookmark: _Toc7569][bookmark: _Toc621][bookmark: _Toc455504141][bookmark: _Toc487530211][bookmark: _Toc11579][bookmark: _Toc8818][bookmark: _Toc527985996][bookmark: _Toc484176752][bookmark: _Toc13479][bookmark: _Toc8877][bookmark: _Toc481503679][bookmark: _Toc20555]2.1	Normative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
Referenced documents which are not found to be publicly available in the expected location might be found at https://docbox.etsi.org/Reference.
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 necessary for the application of the present document.
[1]	ETSI GS NFV-IFA 010: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Functional requirements specification".
[bookmark: _Toc527985997][bookmark: _Toc29348][bookmark: _Toc14106][bookmark: _Toc487530212][bookmark: _Toc11179][bookmark: _Toc19026108][bookmark: _Toc482693302][bookmark: _Toc484176776][bookmark: _Toc17143][bookmark: _Toc10855][bookmark: _Toc24641][bookmark: _Toc481503680][bookmark: _Toc1883][bookmark: _Toc484176730][bookmark: _Toc19025626][bookmark: _Toc14420][bookmark: _Toc482690129][bookmark: _Toc484176753][bookmark: _Toc24401][bookmark: _Toc482690606][bookmark: _Toc20834][bookmark: _Toc455504142]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[bookmark: _Toc17056][bookmark: _Toc530][bookmark: _Toc20629][bookmark: _Toc451532925][bookmark: _Toc8763][bookmark: _Toc19025627][bookmark: _Toc19026109][bookmark: _Toc527985998][bookmark: _Toc31968][bookmark: REF_GRNFV003][i.1]	ETSI GR NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV".
[i.2]	ETSI GR NFV-IFA 041: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Report on Enabling Autonomous Management in NFV-MANO".
[i.3]	ISO/IEC 9646-7: "Information technology -- Open Systems Interconnection -- Conformance testing methodology and framework -- Part 7: Implementation Conformance Statements".
[i.4]	ETSI GS NFV-IFA 027: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Performance Measurements Specification".

[bookmark: _Toc16953][bookmark: _Toc27436][bookmark: _Toc14522][bookmark: _Toc25621][bookmark: _Toc21310][bookmark: _Hlk527028731]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc1814][bookmark: _Toc14889][bookmark: _Toc20130][bookmark: _Toc30196][bookmark: _Toc4972][bookmark: _Toc22167][bookmark: _Toc19026110][bookmark: _Toc527985999][bookmark: _Toc32001][bookmark: _Toc12251][bookmark: _Toc32718][bookmark: _Toc19025628][bookmark: _Toc7556]3.1	Terms
For the purposes of the present document, the terms given in ETSI GR NFV 003 [i.1] and the following apply:
Intent: the formal specification of all expectations including requirements, goals, and constraints.
Intent Object: the management object whose information (models, properties and/or artifacts) is capable to capture the expectations of the intent.
Intent Object Instance: the managed object instance that is instantiated at the Intent Handler based on the intent object received from the Intent Owner.
Intent Owner: the role performed by a management entity when formulating an intent object and using it in intent-driven management.
Intent Handler: the role performed by a management entity when processing an intent object and being responsible for its fulfilment.
NFV intent: intent related to NFV capabilities.
NOTE 1: Examples of NFV capabilities are lifecycle management of NS, VNF and virtualized resources, descriptors for NS and VNF, etc.
NOTE 2: some of the definitions are adapted from ETSI GR NFV-IFA 041 [i.2].
[bookmark: _Toc484176757][bookmark: _Toc481503684][bookmark: _Toc482690610][bookmark: _Toc20086][bookmark: _Toc482690133][bookmark: _Toc20919][bookmark: _Toc26069][bookmark: _Toc19025630][bookmark: _Toc30225][bookmark: _Toc455504146][bookmark: _Toc9599][bookmark: _Toc23205][bookmark: _Toc18144][bookmark: _Toc29998][bookmark: _Toc18673][bookmark: _Toc19026112][bookmark: _Toc527986001][bookmark: _Toc484176780][bookmark: _Toc30229][bookmark: _Toc487530216][bookmark: _Toc484176734][bookmark: _Toc482693306]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:
IM	Intent Management

[bookmark: _Toc487530217][bookmark: _Toc484176758][bookmark: _Toc482690611][bookmark: _Toc482693307][bookmark: _Toc482690134][bookmark: _Toc19026113][bookmark: _Toc484176781][bookmark: _Toc455504147][bookmark: _Toc484176735][bookmark: _Toc527986002][bookmark: _Toc481503685][bookmark: _Toc19025631][bookmark: _Toc5900][bookmark: _Toc30978][bookmark: _Toc27570][bookmark: _Toc4361][bookmark: _Toc8919][bookmark: _Toc31059][bookmark: _Toc23693][bookmark: _Toc25377][bookmark: _Toc32205][bookmark: _Toc22119]4	Overview
[bookmark: _Toc1238][bookmark: _Toc14209][bookmark: _Toc13581][bookmark: _Toc17590][bookmark: _Toc2309][bookmark: _Toc4416][bookmark: _Toc12765][bookmark: _Toc9823][bookmark: _Toc6767][bookmark: _Toc11802][bookmark: _Toc484176736][bookmark: _Toc482693308][bookmark: _Toc484176782][bookmark: _Toc487530218][bookmark: _Toc19026114][bookmark: _Toc19025632][bookmark: _Toc527986003][bookmark: _Toc484176759][bookmark: _Toc455504148][bookmark: _Toc482690135][bookmark: _Toc481503686][bookmark: _Toc482690612]4.1	Introduction
[bookmark: _Toc30054][bookmark: _Toc18117][bookmark: _Toc29950][bookmark: _Toc3257][bookmark: _Toc21898]The Intent Management (IM) function is identified in ETSI GR NFV-IFA 041 [i.2]. Intents are regard as knowledge objects and managed by IM function. The functional requirements for the intent management specified in ETSI GS NFV-IFA 010 [1] shall apply. Hence, an IM function plays the producer role, and exposes the operations and/or services to a consumer through the interface named IM-1.
[bookmark: _Toc6585][bookmark: _Toc21991][bookmark: _Toc20216][bookmark: _Toc20958][bookmark: _Toc24940]4.2	Relation to other NFV group specifications
The present document relates to other ETSI NFV deliverables as follows:
-	ETSI GS NFV-IFA 010 [1]: specifies functional requirements for NFV management and orchestration, and general guidelines and requirements for NFV management and orchestration interface design, including intent management function. The present document specifies the corresponding service interface and its associated information model.
-	ETSI GS NFV-IFA 041 [i.2]: evaluates possible enhancement to the framework of NFV-MANO to improve its automation capabilities and introduce autonomous management mechanisms, including high-level use cases, functional key issue analysis and architectural options of intent management function. The present document specifies the corresponding service interface and its associated information model.
[bookmark: _Toc31925][bookmark: _Toc3177][bookmark: _Toc20967][bookmark: _Toc29247][bookmark: _Toc16883][bookmark: _Toc8484][bookmark: _Toc9168][bookmark: _Toc31392][bookmark: _Toc1644][bookmark: _Toc8380]4.3	Conventions
[bookmark: _Toc20125][bookmark: _Toc19504][bookmark: _Toc25786][bookmark: _Toc27077][bookmark: _Toc10120]The following notations, defined in ISO/IEC 9646-7 [i.3], are used for the qualifier column of interface information elements:
M mandatory - the capability is required to be supported;
O optional - the capability may be supported or not;
CM conditional mandatory - the capability is required to be supported and is conditional on the support of some condition. This condition shall be specified in the Description column;
CO conditional optional - the capability may be supported or not and is conditional on the support of some condition. This condition shall be specified in the Description column.
The following notation is used for parameters that represent identifiers, and for attributes that represent identifiers in information elements and notifications:
If parameters are referring to an identifier of an actual object, their type is "Identifier".
If an object (information element or notification) contains an attribute that identifies the object, the type of that attribute is "Identifier" and the description states that the attribute is the identifier of that particular notification or information element.
EXAMPLE 1:	Identifier "intentId" of the "Intent information element" has type "Identifier" and description "Identifier of this intent information element".
If an object (information element or notification) contains an attribute that references another object or objects defined in an ETSI NFV GS, the type of the attribute is "Identifier", followed by the list of objects it references.
EXAMPLE 2:	"Identifier (Reference to Vnfc)" or "Identifier (Reference to Vnfc, VirtualLink or VirtualStorage)".
If the type of a parameter or attribute has been marked as "Not specified" in the "Content" column, this means that its specification is part of the protocol design/data model design.
[bookmark: _Toc8688][bookmark: _Toc29629]4.4	Intent Management (IM)
Intent Management function is a set of capabilities that enable a simplified way for OSS/BSS to consume NFV-MANO services, by formulating only their NFV requirements and constraints without requiring any awareness of which operations are necessary based on NFV intents and how the operations translated from NFV intents are executed by NFV-MANO. In the present document, the scoping of the NFV intents is focused on Network Services.
There are two main roles that are involved in the NFV intent management scenarios: the Intent Owner (e.g., OSS/BSS) that formulates the NFV intent object, and the Intent Handler which processes and fulfills the NFV intent management request.
In the present document Intent Handler and Intent Owner are roles and not representations of corresponding management functions. The Intent Handler is a role of the IM which is a management function. IM could be part for example of NFVO, see ETSI GR NFV IFA041[i.2], clause 7.2.1.
In principle as a management entity IM can perform the Intent Owner role, the Intent Handler role, or both. For example, an IM function can compile intent objects which are processed by another IM management entity. This special case will not be further analyzed in the present document version. 
The Intent Owner supports formulating the intent object.
The Intent Handler supports the NFV intent management requests handling as specified in clause 6.3.
The Intent Handler shall be able to process the received NFV intent management requests, by performing:
· Translation, analysis and decision making, where:
· An analysis of the high-level requirements and constraints provided in the NFV intent management request, with the goal of mapping them into the appropriate NFV-MANO constructs and data models. For example, this leads to determining the NSD which has the right attributes to match the NFV intent requirements, identifying the right input parameters for NS LCM operations, or the derived runtime information from the NFV intent requirements which can be used to find a matching NS instance. 
· The Intent Handler uses various information to be able to determine:
· If it can reuse an existing NS instance or a new NS instance needs to be created,
· If it can reuse existing VNF instances to compose the NS instance, or it can create its own VNF instances to match a received NFV intent management request,
· If there are sufficient virtualised resources available, with the appropriate characteristics, so that IM can trigger the corresponding creation of a new NS instance or update to an existing NS instance.
· Assessment and maintenance, where:
· Intent Handler is using  any relevant information obtained to assess the NFV intent object instance fulfillment status and to make decisions on any further actions to maintain the desired requirements and/or constraints specified in the NFV intent object. 
· Such decisions can be made continuously throughout the lifetime of an intent object instance, as the Intent Handler shall ensure the expectations of an NFV intent object instance are always fulfilled until the NFV intent object instance is deleted. Since the status of the Network Service changes over time, when the Intent Handler detects, based on the observation data, that the running NS instances it has used for the fulfillment of an NFV intent instance are no longer matching the expectations of that intent instance, then the Intent Handler shall report to the Intent Owner about the incident and the latter may decide to make requests of updates to intent object instances.
· Intent reporting back to the Intent Owner:
· Intent Handler provides intent reports back to the Intent Owner (e.g., OSS/BSS) to inform about the status of the NFV intent object instance. The intent reports are assembled by the Intent Handler according to the reporting requirements specified by the Intent Owner as part of the Intent object request. These reporting requirements can be based on regular timing, event-triggering, or other types of conditions. An Intent Owner can control the reporting by setting and/or changing the NFV intent object instance reporting criteria as needed.
[bookmark: _Toc27088][bookmark: _Toc29978][bookmark: _Toc22962][bookmark: _Toc29122][bookmark: _Toc22035]5	Use cases related to NFV-MANO intent management (informative)
[bookmark: _Toc5512][bookmark: _Toc3233][bookmark: _Toc15175][bookmark: _Toc1414][bookmark: _Toc14107]5.1	Overview
Intent based management is applicable to NFV-MANO, where the OSS/BSS acts as the Intent Owner to express its intent by delivering intent expectation associated to network service management. The IM function acts as the Intent Handler to translate the received expectation of the intent object to corresponding NS operation (s). The Intent Management function interacts with NFV-MANO to execute the derived intent operations, and monitor intent fulfilment status to evaluate whether the intent expectation is fulfilled. It also notifies the fulfilment information via intent report to the OSS/BSS. The following use cases related to intent-based network service management are included in this clause:
· Intent object instance Creation
· Intent object instance Update
· Intent object instance Query
· Intent object instance Deletion
· Intent object Negotiation
NOTE: other relevant use cases (e.g. intent feasibility assessment) are not pursued in the present document, but may be subject to future releases of the present document.
In all the use cases described in the following subclauses the role of the Intent Owner is performed by OSS/BSS and the role of Intent Handler is performed by the IM function.

[bookmark: _Toc14856][bookmark: _Toc26852][bookmark: _Toc9659][bookmark: _Toc25322][bookmark: _Toc28155][bookmark: _Toc12220][bookmark: _Toc8379][bookmark: _Toc30393][bookmark: _Toc14811]5.2	Use Case #1: Intent Object Instance Creation
[bookmark: _Toc27401][bookmark: _Toc23130][bookmark: _Toc8848]5.2.1	Overview
In this use case, the Intent Owner expresses its intent about having a new NS by delivering NS expectation and constraints information. For example, expectations can be related to functional requirements (e.g., which VNFs are needed), performance requirements (e.g., the min incoming/outgoing data rate of a certain SAP), geographical location, isolation requirements (e.g., whether or not it is allowed to share any resources with other NSs), special security requirements (e.g., use of secure enclaves). The IM (i.e Intent Handler) translates intent to corresponding NS operation (s) (e.g., instantiate a new NS or update an existing NS) to fulfil the intent requirements. 

[bookmark: _Toc6665][bookmark: _Toc4052][bookmark: _Toc2905]5.2.2	Actors and roles
Table 5.2.2-1 describes the actors and roles.
Table 5.2.2-1: Actors and roles for intent object instance creation
	#
	Role
	Description

	1
	Intent Owner
	Determines an intent identifying the requirements, constraints and characteristics it needs for the NS functionality and captures them in the NFV intent object expectations. 

	2
	IM
	Interprets the intent object and maps it to corresponding NS operation (s) (e.g. instantiate a new NS or update an existing NS, etc), transfers the corresponding NS operation(s) to be executed by NFVO and continuously verifies that the intent remains fulfilled).

	3
	NFVO
	Executes requests received from IM.


 
[bookmark: _Toc13096][bookmark: _Toc32316][bookmark: _Toc6291]5.2.3	Pre-conditions
Table 5.2.3-1 describes the use case pre-conditions.
Table 5.2.3-1: Pre-conditions for intent object instance creation
	#
	Pre-condition
	Additional description

	1
	The IM is up and running.
	


 
[bookmark: _Toc24580][bookmark: _Toc27965][bookmark: _Toc30887]5.2.4	Post-conditions
Table 5.2.4-1 describes the use case post-conditions.
Table 5.2.4-1: Post-conditions for intent object instance creation
	#
	Post-condition
	Additional description

	1
	The NS instance(s) that can fulfil the NFV intent are running and can satisfy the requirements, constraints and characteristics expectations expressed in the NFV Intent object.
	


 
[bookmark: _Toc16349][bookmark: _Toc11913][bookmark: _Toc26022]5.2.5	Flow description
Table 5.2.5-1 describes the use case flow for intent object instance creation.
Table 5.2.5-1: Flow for Intent object instance creation
	#
	Actor/Role
	Action/Description

	Begins when
	Intent Owner 
	The Intent Owner determines an intent object which contains the expectations for desired NS(s). For example, functional requirements (e.g., which type of VNFs are needed), performance requirements (e.g., the min incoming/outgoing data rate of a certain SAP), geographical location, isolation requirements (e.g., whether it is allowed to share any resources with other NSs), special security requirements (e.g., use of secure enclaves).

	Step 1 
	Intent Owner -> IM
	The Intent Owner sends the desired NFV intent objects to the IM.

	Step 2 
	IM-> NFVO
	The IM processes the received intent expectations resulting into appropriate NS operations towards the NFVO. 
Such NS operations can be any of the following : 
· NS instantiation operation according to a selected NSD file, including the chosen flavourId and NS instantiation levels, geographic location, etc., where IM selects the on-boarded NSD, matching the desired NS functionality; or,
· NS scale operation, if IM determined that an existing NS can be reused or shared, based on NSD file, including the selected scaling related attributes, e.g. scaleNsToLevelData; or,
· NS update operation, with the updated attributes; Or,
· NS feasibility check operation, with or without resource reservation, depending on the decisions taken by the IM during the intent processing step.
The IM can also make PM, FM, and configuration management requests for a given NS instance, if needed.

	Step 3
	NFVO-> IM
	NFVO returns the results of the NS operations to the IM.
If the NS operations were successful, continue to the next step.
Optionally, if it can't be achieved, the Intent Owner should be informed of the expected performance metric values in the intent negotiation process (as described in clause 5.7). If the Intent Owner accepts the modified performance metric values, proceed to the next step. 

	Step 4
	IM<->NFVO
	The IM starts to monitor the status, performance and other events related to the NS instance(s) associated with the NFV intent. As example, the IM subscribes to the NFVO for:
· the NS LCM occurrence events for the NS instance
· NS instance metric data that the IM has derived from the intent expectation.

	Step 5
	IM-> Intent Owner
	According to the intent reporting requirements it received from the Intent Owner, the IM assembles the intent report whenever the criteria and requirements for intent reporting are met. 
The IM sends intent reports to the Intent Owner about the intent fulfillment status, all relevant events in the NS LCM or in NS PM, FM, that the IM has derived from the intent reporting expectations it received from the Intent Owner.

	Step 6
	Intent Owner<-> IM <-> NFVO
	The IM continues:
· to perform any required closed loop actions to monitor/observe, analyze/orient, decide and actuate, with the goal to maintain the NS instance(s) associated to that NFV intent at the expected status and performance levels; and,
· to send intent reports to the Intent Owner, according to the reporting requirements expressed by the Intent Owner.


[bookmark: _Toc15840][bookmark: _Toc16998][bookmark: _Toc20934]5.3	Use Case # 2: Intent Object Instance update
[bookmark: _Toc28826][bookmark: _Toc7842][bookmark: _Toc1185]5.3.1	Overview
This use case describes a scenario where an Intent Owner requests to update an existing intent object instance. The request contains an expectation for updating the performance of an NS instance. In this use case, the Intent Owner updates its intent object expectation for containing the new performance goals of the NS (e.g. increase/decrease the incoming data rate of a specific SAP). Based on the intent expectation, the IM (i.e. Intent Handler) translates the updated intent expectation to a scaling NS operation to fulfil the new intent requirements. 
[bookmark: _Toc22886][bookmark: _Toc24701][bookmark: _Toc477]5.3.2	Actors and roles
Table 5.3.2-1 describes the actors and roles.
Table 5.3.2-1: Actors and roles for Intent object instance update
	#
	Role
	Description

	1
	Intent Owner 
	Formulates the requirements and constraints in the intent object (the "what”) without having any knowledge about the "how” the intent is executed. 

	2
	IM 
	Processes the intent object and determines which specific NFV-MANO operations are to be requested to the NFVO. The IM responses to the Intent Owner about the NFV intent fulfillment information, based on the given intent requirements. 

	3
	NFVO
	Executes the requests received from IM.



[bookmark: _Toc1505][bookmark: _Toc11948][bookmark: _Toc9486]5.3.3	Pre-conditions
Table 5.3.3-1 describes the use case pre-conditions.
Table 5.3.3-1: Pre-conditions for Intent object instance update
	#
	Pre-condition
	Additional description

	1
	The IM is up and running.
	

	2
	An existing intent object instance is created.
The target NS is running and its performance data is collected by NFV-MANO.
	

	3
	The IM updates the subscription to the NS metric data (e.g., create some new PM Job) of the corresponding intent object instance to NFV-MANO according to the new intent expectation.
	



[bookmark: _Toc12199][bookmark: _Toc28317][bookmark: _Toc18577]5.3.4	Post-conditions
Table 5.3.4-1 describes the use case post-conditions.
Table 5.3.4-1: Post-conditions for Intent object instance update
	#
	Post-condition
	Additional description

	1
	The target intent object instance is updated and the related NS is scaled to fulfil the requirements as described in the updated intent instance. 
	



[bookmark: _Toc19659][bookmark: _Toc11543][bookmark: _Toc23284]5.3.5	Flow description
Table 5.4.5-1 describes the use case flow for Intent object containing an expectation for updating an NS performance.
Table 5.3.5-1: Flow for Intent object instance update
	#
	Actor/Role
	Action/Description

	Begins when
	Intent Owner 
	The Intent Owner determines to update an existing intent object instance to provide the new performance requirement of a NS. For example, as described in ETSI GS NFV-IFA 027 [i.4], the updated intent object expectation might indicate that the upper limit of incoming data rate of a specific SAP of a network service instance needs to be increased to fulfil its service requirements. 

	Step 1
	Intent Owner -> IM
	The Intent Owner sends the update intent request to provide the new performance requirement of a NS to the IM. Identification about the NS instance whose performance is expected to be updated is also included in the request.

	Step 2
	IM<->NFVO
	The IM interacts with NFVO to determine whether the new expectation of updating the performance requirement of the NS can be achieved.
If it can be achieved, continue to the next step.
If it can't be achieved, the Intent Owner is informed of the expected performance metric values. If the Intent Owner accepts the modified performance metric values, proceed to the next step. Otherwise, the update of the intent instance fails.

	Step 3
	IM-> NFVO
	The IM processes the update intent object request and translates it to scale NS operation to be executed by NFVO for one or more requested Intent object instances for which the request applies. 
Based on the new expectation of the intent and the current status of the NS and the NSD of the NS, the IM selects the suitable type for scaling the NS, e.g. scaling in/out a particular VNF or scaling in/out the NS with a particular aspect.

	Step 4
	NFVO->IM
	NFVO performs scale NS operation determined in step 3.
NFVO collects the performance data of the SAP after scale NS operation is finished and notifies IM about the intent object instance update result.

	Step 5
	IM-> Intent Owner
	The IM sends response to the Intent Owner about the intent object instance update result.

	Ends when
	IM-> Intent Owner
	The IM continues to receive the NS metric data of the corresponding updated intent object instance from NFVO according to the new intent expectation, and analyses whether the relevant metric data meets the new intent expectation. The IM feeds back the intent fulfillment information to the Intent Owner.
Note: The intent fulfillment information can be either actively reported to the Intent Owner by the IM, or queried from the Intent Owner to the IM.



[bookmark: _Toc15721][bookmark: _Toc11563][bookmark: _Toc26968][bookmark: _Toc1954][bookmark: _Toc19079][bookmark: _Toc8320][bookmark: _Toc10707][bookmark: _Toc19353][bookmark: _Toc16646]5.4	Use Case # 3: Intent Object Instance Deletion
[bookmark: _Toc3859][bookmark: _Toc4517]5.4.1	Overview
In this use case, the Intent Owner requests deleting an existing intent object instance. The request contains the identifier of the intent object instance to be deleted. 
[bookmark: _Toc16815][bookmark: _Toc3083]5.4.2	Actors and roles
Table 5.4.2-1 describes the actors and roles.
Table 5.4.2-1: Actors and roles for intent object instance deletion
	#
	Role
	Description

	1
	Intent Owner 
	Determines the existing intent object instance to be deleted.


	2
	IM 
	Interprets the intent deletion request and maps it to corresponding operation(s) , transfers the corresponding operation(s) to be executed by NFV-MANO.

	3
	NFV-MANO
	Executes corresponding operation(s) to release the resources or corresponding configurations dedicated to the fulfillment of the intent to be deleted.


 
[bookmark: _Toc25467][bookmark: _Toc15506]5.4.3	Pre-conditions
Table 5.4.3-1 describes the use case pre-conditions.
Table 5.4.3-1: Pre-conditions for intent object instance deletion
	#
	Pre-condition
	Additional description

	1
	The IM is up and running.
	

	2
	An existing intent object instance has been created.
	


 
[bookmark: _Toc17783][bookmark: _Toc182]5.4.4	Post-conditions
Table 5.4.4-1 describes the use case post-conditions.
Table 5.4.4-1: Post-conditions for intent object instance deletion
	#
	Post-condition
	Additional description

	1
	The intent object instance is deleted and the corresponding dedicated resources and/or configurations are freed, and IM returns the response to Intent Owner.
	


 
[bookmark: _Toc29198][bookmark: _Toc3860]5.4.5	Flow description
Table 5.4.5-1 describes the use case flow for intent instance deletion.
Table 5.4.5-1: Flow for intent object instance deletion
	#
	Actor/Role
	Action/Description

	Begins when
	Intent Owner -> IM
	The Intent Owner sends to the IM a request to delete an intent object instance. The request contains the identifier of the intent object instance to be deleted. 

	Step 1
	IM
	The IM translates the received request into the corresponding NFV-MANO operation(s) with the corresponding resources (e.g. NS instances and their configurations).

	Step 2
	IM<-> NFV-MANO
	The IM requests NFV-MANO the execution of the corresponding operations to the intent related targeted entity (such as NS instance or VNF instance), and then the IM deletes the intent object instance, and asks NFV-MANO to release the resources or corresponding configurations dedicated to the fulfillment of the intent to be deleted.

	Ends when
	IM-> Intent Owner
	The IM returns a successful deletion response to the Intent Owner.


[bookmark: _Toc10251][bookmark: _Toc4692]5.5	Use Case # 4: Intent Object Instance Query
[bookmark: _Toc9804][bookmark: _Toc21412]5.5.1	Overview
This use case describes a scenario where an Intent Owner queries the IM about information (e.g. execution result, status, etc.) related to the existing intent object instance (s) which fits the query criteria. By querying existing intent object instance(s), the Intent Owner expects, as a response to the query, up-to-date information. Additionally, after the intent creation, intent report can be provided asynchronously according to the reporting expectations. 
[bookmark: _Toc25936][bookmark: _Toc5945]5.5.2	Actors and roles
Table 5.5.2-1 describes the actors and roles.
Table 5.5.2-1: Actors and roles for Intent object instance query
	#
	Role
	Description

	1
	Intent Owner
	Sends the query request to IM asking for the information related to existing intent object instance (s).

	2
	IM 
	Manages the intent object instances, and sends the information to Intent Owner based on the query request. 



[bookmark: _Toc23652][bookmark: _Toc19218]5.5.3	Pre-conditions
Table 5.5.3-1 describes the use case pre-conditions.
Table 5.5.3-1: Pre-conditions for Intent object instance query
	#
	Pre-condition
	Additional description

	1
	The IM is up and running.
	

	2
	Existing intent instances have been created.

	



[bookmark: _Toc231][bookmark: _Toc10685]5.5.4	Post-conditions
Table 5.5.4-1 describes the use case post-conditions.
Table 5.5.4-1: Post-conditions for Intent object instance query
	#
	Post-condition
	Additional description

	1
	The requested information of the existing intent object instance(s) or the latest content of an intent object instance is returned to the Intent Owner. 
	



[bookmark: _Toc32016][bookmark: _Toc17352]5.5.5	Flow description
Table 5.5.5-1 describes the use case flow for Intent object instance query
Table 5.5.5-1: Flow for Intent object instance query
	#
	Actor/Role
	Action/Description

	Begins when
	 Intent Owner  -> IM
	The Intent Owner sends a query request to IM asking for the information (e.g. execution result, status, etc.) related to existing intent object instance(s) which fit the query criteria. 

	Step 1
	IM
	IM receives the query request from the Intent Owner and checks the existing intent object instances against the query criteria.

	Step 2
	IM-> Intent Owner 
	IM sends response to Intent Owner with the information of the existing intent object instance(s) based on the query request.

	Ends when
	Intent Owner 
	The Intent Owner receives the requested information.



[bookmark: _Toc23346][bookmark: _Toc16631]5.6	Use Case # 5: Intent Negotiation 
[bookmark: _Toc23024][bookmark: _Toc24361]5.6.1	Overview
In this use case, the Intent Owner negotiates with the IM on achievable intent object parameters. The intent object parameters here can be parameters related to performance requirements (e.g. the minimal incoming/outgoing data rate of a certain SAP), parameters related to geographical location, parameters related to isolation requirements (e.g. whether or not it is allowed to share any resources with other NSs), or parameters related to special security requirements (e.g. use of secure enclaves). IM (i.e., Intent Handler) will analyze, translate, and evaluate the intent object parameters proposed by the Intent Owner, determine the values of the intent parameters that can be achieved, and return the updated intent object to the Intent Owner based on the achievable intent object parameter confirmation results.
NOTE: this use case only captures the scenarios where Intent Owner initiates the negotiation, and not those where Intent Handler initiates the negotiation.
[bookmark: _Toc19908][bookmark: _Toc28156]5.6.2	Actors and roles
Table 5.6.2-1 describes the actors and roles.
Table 5.6.2-1: Actors and roles for intent object negotiation   
	#
	Role
	Description

	1
	Intent Owner
	Determines an intent object identifying the requirements, constraints and characteristics it needs for NS functionality and captures them in the parameters related to NFV intent, and initiate a negotiation request for the above parameters. 

	2
	IM

	Interprets the intent object and maps it to corresponding NS operation(s) (e.g. instantiate a new NS or update an existing NS, etc.), and confirm the feasibility of the corresponding NS operation through NFV-MANO. If it is unfeasible, provide suggestions for modifying the intent parameters based on the feasible NS operation confirmed by NFV-MANO.

	3
	NFV-MANO
	Confirms the feasibility of the corresponding NS-related operation(s) (e.g. NS LCM, NS PM, NS FM, etc.).




[bookmark: _Toc18194][bookmark: _Toc11763]5.6.3	Pre-conditions
Table 5.6.3-1 describes the use case pre-conditions.
Table 5.6.3-1: Pre-conditions for intent object negotiation    
	#
	Pre-condition
	Additional description

	1
	The IM is up and running.
	


 
[bookmark: _Toc13032][bookmark: _Toc27067]5.6.4	Post-conditions
Table 5.6.4-1 describes the use case post-conditions.
Table 5.6.4-1: Post-conditions for intent object negotiation   
	#
	Post-condition
	Additional description

	1
	The result of negotiation is completed and shared between the Intent Handler and the Intent Owner.
	


 
[bookmark: _Toc27116][bookmark: _Toc31795]5.6.5	Flow description
Table 5.6.5-1 describes the use case flow for intent object negotiation.   
Table 5.6.5-1: Flow for intent object negotiation
	#
	Actor/Role
	Action/Description

	Begins when
	Intent Owner
	The Intent Owner determines an intent object which contains the expectations for desired NS(s). For example, performance requirements (e.g. the minimal incoming/outgoing data rate of a certain SAP), geographical location, isolation requirements (e.g. whether or not it is allowed to share any resources with other NS(s), special security requirements (e.g., use of secure enclaves).

	Step 1
	Intent Owner -> IM
	The Intent Owner sends the desired NFV intent object to be negotiated towards the IM.

	Step 2
	IM <-> NFV-MANO
	After receiving the intent object from the Intent Owner, that is to be evaluated, IM interprets the requirements and map them to corresponding operation(s), whose feasibility is checked through NFV-MANO.

	Step 3
	NFV-MANO  IM
	NFV-MANO evaluates the best values that can be achieved for the negotiated requirement or expectation and communicates the result to IM. If for any reason, it fails to provide the result intent object, relevant reasons of negotiation failure are communicated to IM.


	Step 4 (M)
	IM-> Intent Owner
	After receiving the result from NFV-MANO for the feasibility check of the corresponding operations for the desired intent object which has been evaluated, IM would share either the intent object with the confirmed feasible parameters or the reason for the negotiation failure to the Intent Owner. 

	Step 5 (M)
	Intent Owner <-> IM
	The Intent Owner after receiving the proposals on the feasible values that can be achieved for the negotiation request, if the proposal doesn’t meet its requirements then it would start with a new variant of intent and ask for renewed proposal, by returning to step 1. 

	Ends when
	IM-> Intent Owner
	If the Intent Owner and IM determine that the intent negotiation result is completed, or the Intent Owner abandons the negotiation, the intent negotiation process ends.


[bookmark: _Toc8925][bookmark: _Toc30189]6	Requirements of intent management service interface
[bookmark: _Toc7021][bookmark: _Toc4289][bookmark: _Toc15686][bookmark: _Toc27737][bookmark: _Toc30386][bookmark: _Toc15545][bookmark: _Toc16082][bookmark: _Toc25157][bookmark: _Toc7735][bookmark: _Toc17048]6.1	Introduction
This clause specifies the set of requirements applicable to intent management service interface.
[bookmark: _Toc4200][bookmark: _Toc4800][bookmark: _Toc15761][bookmark: _Toc18859][bookmark: _Toc25270][bookmark: _Toc7738][bookmark: _Toc23372][bookmark: _Toc2409][bookmark: _Toc7383][bookmark: _Toc3256]6.2	Service requirements of intent management
Table 6.2-1 specifies requirements applicable to the services provided by intent management.
Table 6.2-1: Intent management service requirements
	Identifier
	Requirement

	ImSvc.001
	The Intent Management shall provide an Intent Management service.



[bookmark: _Toc91][bookmark: _Toc25743][bookmark: _Toc27425][bookmark: _Toc1164][bookmark: _Toc8588][bookmark: _Toc2991][bookmark: _Toc5169][bookmark: _Toc1303][bookmark: _Toc32450][bookmark: _Toc14306]6.3	Interface requirements of intent management service
Table 6.3-1 specifies the interface requirements of operations to be supported by the Intent management service interface.
Table 6.3-1: Intent management service interface requirements
	Identifier
	Requirement

	ImInf.001
	Intent management service interface produced by the Intent Management shall support creating an intent object instance.

	ImInf.002
	Intent management service interface produced by the Intent Management shall support updating an existing intent object instance.

	ImInf.003
	Intent management service interface produced by the Intent Management shall support querying the information of an existing intent object instance. See note.

	ImInf.004
	Intent management service interface produced by the Intent Management shall support deleting an existing intent object instance.

	ImInf.005
	Intent management service interface produced by the Intent Management shall support reporting the information of an existing intent object instance.

	ImInf.006
	Intent management service interface produced by the Intent Management shall support providing notifications about events related to intent processing.

	ImInf.007
	Intent management service interface produced by the Intent Management shall support managing subscriptions to notifications about events related to intent processing.

	ImMgtInf.008
	Intent management service interface produced by the Intent Management shall enable negotiation of intent object between Intent Owner and Intent Handler regarding the expectations that can be delivered for the intent.

	[bookmark: _Toc3191][bookmark: _Toc17561][bookmark: _Toc3573][bookmark: _Toc8906][bookmark: _Toc19437][bookmark: _Toc2381][bookmark: _Toc25487][bookmark: _Toc23324]NOTE:   Note:   Reporting in ImMgtInf.005 is related to notifications sent by the IM to authorized consumers (asynchronous mode), while ImMgtInf.003 is about synchronous replies to requests about information of an existing intent object instance.


[bookmark: _Toc902][bookmark: _Toc1781]7	Intent management service interface
[bookmark: _Toc32375][bookmark: _Toc19639][bookmark: _Toc31259][bookmark: _Toc29311][bookmark: _Toc2028][bookmark: _Toc13476][bookmark: _Toc13564][bookmark: _Toc24190][bookmark: _Toc24449][bookmark: _Toc1021]7.1	Description
This clause provides an overview of the intent management service interface, which is used for intent information exchange between the Intent Owner and the IM. The Intent management service interface supports the following operations:
· Create Intent Object Instance Operation.
· Update Intent Object Instance Operation.
· Delete Intent Object Instance Operation.
· Query Intent Object Instance Operation.
· Subscribe Intent Object Instance Operation.
· Unsubscribe Intent Object Instance Operation.
· Negotiate Intent Object Operation.
· Notify Intent Object Instance Operation.
[bookmark: _Toc19188][bookmark: _Toc15973][bookmark: _Toc17251][bookmark: _Toc29300][bookmark: _Toc26867][bookmark: _Toc29573][bookmark: _Toc11508][bookmark: _Toc25631][bookmark: _Toc18134][bookmark: _Toc25964]7.2	Create Intent Object Instance Operation
[bookmark: _Toc3391][bookmark: _Toc8972]7.2.1	Description
This operation enables the Intent Owner to request creation of a new intent object instance from the Intent Handler.
Table 7.2.1-1 lists the information flow exchanged between Intent Owner and Intent Handler.
Table 7.2.1-1: Create intent object instance operation
	Message
	Requirement
	Direction

	CreateIntentRequest
	Mandatory
	Intent Owner ->   Intent Handler 

	CreateIntentResponse
	Mandatory
	Intent Handler -> Intent Owner




[bookmark: _Toc28685][bookmark: _Toc82]7.2.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.2-1.
Table 7.2.2-1: Create intent object instance operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObject
	M
	1
	IntentObject
	Describes the expectations, requirements and constraints to be fulfilled by the intent object instance to be created.



[bookmark: _Toc7297][bookmark: _Toc26758]7.2.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in table 7.3.3-1.
Table 7.2.3-1: Create intent object instance operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObjectInstanceId
	M
	0..1
	Identifier
	Identifier of the newly created intent object instance.



[bookmark: _Toc27356][bookmark: _Toc673]7.2.4	Operation results
If the operation is successful, the Intent Handler creates the corresponding intent object instance and returns the intentObjectInstanceId.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc6725][bookmark: _Toc14130]7.3	Delete Intent Object Instance Operation 
[bookmark: _Toc29450][bookmark: _Toc10376]7.3.1	Description
This operation enables the Intent Owner to delete an existing intent object instance from the Intent Handler (i.e., IM).
Table 7.3.1-1 lists the information flow exchanged between Intent Owner and Intent Handler.
Table 7.3.1-1: Delete intent object instance operation
	Message
	Requirement
	Direction

	DeleteIntentRequest
	Mandatory
	Intent Owner ->  Intent Handler

	DeleteIntentResponse
	Mandatory
	Intent Handler -> Intent Owner 



[bookmark: _Toc8279][bookmark: _Toc20590]7.3.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 7.3.2-1.
Table 7.3.2-1: Delete intent object instance operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObjectInstanceId
	M
	1
	Identifier
	Identifier of the intent object instance to be deleted.

	NOTE:   NOTE: It is up to the protocol design stage to determine whether this operation will be modelled as a "bulk" operation that allows to delete multiple intent object instances in one request, or as a series of requests that delete one intent object instance at a time.



[bookmark: _Toc27419][bookmark: _Toc10912]7.3.3	Output parameters
None.
[bookmark: _Toc30485][bookmark: _Toc1203]7.3.4	Operation results
If the operation succeeds, the Intent Handler (IM) deletes the corresponding intent object instance.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc13437][bookmark: _Toc22020]7.4	Update Intent Object Instance Operation 
[bookmark: _Toc17180][bookmark: _Toc2682]7.4.1	Description
This operation enables the Intent Owner to request the Intent Handler (i.e., IM) for updating an existing intent object instance.
Table 7.4.1-1 lists the information flow exchanged between Intent Owner (e.g. OSS/BSS) and Intent Handler.
Table 7.4.1-1: Update intent object instance operation
	Message
	Requirement
	Direction

	UpdateIntentRequest
	Mandatory
	Intent Owner -> Intent Handler

	UpdateIntentResponse
	Mandatory
	Intent Handler -> Intent Owner




[bookmark: _Toc28451][bookmark: _Toc16955]7.4.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.4.2-1.
Table 7.4.2-1: Update intent object instance operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObject
	M
	1
	IntentObject
	Intent expression with intended expectations, requirements and constraints.

	intentObjectInstanceId
	M
	1
	Identifier
	Identifier of the intent object instance to be updated



[bookmark: _Toc20668][bookmark: _Toc29982]7.4.3	Output parameters
None
[bookmark: _Toc30755][bookmark: _Toc31782]7.4.4	Operation results
If the operation is successful, the Intent Handler updates the corresponding intent object instance.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc19571][bookmark: _Toc22200]7.5	Query Intent Object Instance Operation
[bookmark: _Toc5119][bookmark: _Toc23132]7.5.1	Description
This operation enables the Intent Owner to query about the information related to the existing intent object instance(s) from the Intent Handler (i.e., IM).
Table 7.5.1-1 lists the information flow exchanged between Intent Owner and Intent Handler.
Table 7.5.1-1: Query intent object instance operation
	Message
	Requirement
	Direction

	QueryIntentRequest
	Mandatory
	Intent Owner -> Intent Handler

	QueryIntentResponse
	Mandatory
	Intent Handler -> Intent Owner  



[bookmark: _Toc24903][bookmark: _Toc4322]7.5.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 7.5.2-1.
Table 7.5.2-1: Query intent object instance operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentFilter
	M
	0..1
	Not Specified
	Filtering criteria to select one or a set of intent object instances. If absent, the information related to all the intent object instances in operation which were created by the Intent Owner are returned.

	contentFilter
	M
	0..1
	Not Specified
	Filtering criteria to select one or a set of information elements from matched intent object instances. If absent, all the contents recorded for matching intent object instances are returned.



[bookmark: _Toc30331][bookmark: _Toc31112]7.5.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in table 7.6.3-1.
Table 7.5.3-1: Query intent object instance operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	Not Specified

	Information related to the intent object instance (s) matching the query.



[bookmark: _Toc16939][bookmark: _Toc27743]7.5.4	Operation results
If the operation succeeds, the information related to the intent object instance (s) that matches the filter (if present) should be returned.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc4117][bookmark: _Toc16126]7.6	Subscribe Intent Object Instance Operation 
[bookmark: _Toc1940][bookmark: _Toc26751]7.6.1	Description
This operation enables the authorized entities to subscribe to notifications sent by the Intent Handler (i.e., IM) for events related to one or several intent object instances in operation matching the filter criteria.
Table 7.6.1-1 lists the information flow exchanged between subscribing entity and Intent Handler.
NOTE:  No restriction is imposed on which is the entity which is subscribing to NFV intent object instances related notifications (e.g, OSS/BSS). The entity sending notifications is the Intent Handler.
Table 7.6.1-1: Subscribe intent object instance operation
	Message
	Requirement
	Direction

	SubscribeIntentRequest
	Mandatory
	Subscribing entity  -> Intent Handler

	SubscribeIntentResponse
	Mandatory
	Intent Handler -> Subscribing entity  



[bookmark: _Toc22924][bookmark: _Toc32589]7.6.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.6.2-1.
Table 7.6.2-1: Subscribe intent object instance operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Not Specified
	Input filter for selecting specific intent object instances and specific content (e.g., the intent expectation, fulfilment information, etc.) of interest to the subscriber to be included in the notification to be returned.

	intentObjectInstanceId
	M
	1
	Identifier
	Identifier of the intent object instance for which information are to be reported.



[bookmark: _Toc2231][bookmark: _Toc25093]7.6.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.6.3-1.
Table 7.6.3-1: Subscribe intent object instance operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	0..1
	Identifier
	Identifier of the subscription realized



[bookmark: _Toc24755][bookmark: _Toc14951]7.6.4	Operation results
If the operation succeeds, the subscription ID is returned. For a specific subscription with content filter, only the information that matches the filter is delivered to intent subscriber.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc8946][bookmark: _Toc21776]7.7	Terminate Intent Object Instance Subscription Operation
[bookmark: _Toc26965][bookmark: _Toc19852]7.7.1	Description
This operation enables authorized entities to terminate a particular intent subscription.
Table 7.7.1-1 lists the information flow exchanged between subscribing entity and Intent Handler.
Table 7.7.1-1: Terminate intent object instance subscription operation
	Message
	Requirement
	Direction

	TerminateSubscribeIntentRequest
	Mandatory
	Subscribing entity -> Intent Handler

	TerminateSubscribeIntentResponse
	Mandatory
	Intent Handler -> Subscribing entity


[bookmark: _Toc18924][bookmark: _Toc20663]7.7.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.7.2-1.
Table 7.7.2-1: Terminate intent object instance subscription operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription to be terminated.



[bookmark: _Toc12212][bookmark: _Toc31534]7.7.3	Output parameters
None.

[bookmark: _Toc12902][bookmark: _Toc16211]7.7.4	Operation results
If the operation succeeds, the identified subscription does not exist anymore, and no intent notification related to that subscription can any longer be sent. 
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc6274][bookmark: _Toc8085]7.8	Negotiate Intent Object Operation 
[bookmark: _Toc15222][bookmark: _Toc21499]7.8.1	Description
This operation enables negotiation of intent object between Intent Owner and Intent Handler (i.e., IM) for the intent elements that can be delivered for the intent. Negotiation is about intent object feasibility checking and confirmation of feasible parameters.
NOTE：This operation only captures the scenarios where Intent Owner initiates the negotiation before intent creation, and not those where Intent Handler initiates the negotiation.
Table 7.8.1-1 lists the information flow exchanged between Intent Owner and Intent Handler.
Table 7.8.1-1: Negotiate intent object operation
	Message
	Requirement
	Direction

	NegotiateIntentRequest
	Mandatory
	Intent Owner -> Intent Handler

	NegotiateIntentResponse
	Mandatory
	Intent Handler -> Intent Owner




[bookmark: _Toc10681][bookmark: _Toc28399]7.8.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in Table 7.8.2-1.
Table 7.8.2-1: Negotiate intent object operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObjectIn
	M
	1
	IntentObject
	Information about the intent object to be negotiated.


[bookmark: _Toc5288][bookmark: _Toc3754]7.8.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in Table 7.8.3-1.
Table 7.8.3-1: Negotiate intent object operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	intentObjectOut
	M
	1
	IntentObject
	Information about the intent object after negotiation.


[bookmark: _Toc100][bookmark: _Toc5035]7.8.4	Operation results
If the operation is successful, the result of negotiation is shared by Intent Handler to the Intent Owner and agreed by the Intent Owner. Negotiation operation includes for example feasibility checking, evaluation of desired and confirmed feasible parameters.
If the operation fails, the corresponding error information is returned with possible reasons.
[bookmark: _Toc3719][bookmark: _Toc30274][bookmark: _Toc20936][bookmark: _Toc3678][bookmark: _Toc13854][bookmark: _Toc26179][bookmark: _Toc25903][bookmark: _Toc9763][bookmark: _Toc31912][bookmark: _Toc29345]7.9	Notify Intent Object Instance operation
[bookmark: _Toc11087][bookmark: _Toc24348]7.9.1	Description
This operation distributes notifications to a subscribing entity or the Intent Owner. It is a one-way operation issued by the Intent Handler that cannot be invoked as an operation by the consumer (i.e. the subscribing entity or Intent Owner).
In order to receive notifications, the subscribing entity shall have a subscription. By means of report expectations declared in the intent object, the Intent Owner is enabled to express specific requirements for intent reporting.
Table 7.9.1-1 lists the information flow exchanged between Intent Handler and the subscribing entity or Intent Owner.
Table 7.9.1-1: Notify intent object instance operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	Intent Handler -> Subscribing entity/ Intent Owner


 
The following notifications can be notified/sent by this operation:
· IntentReportNotification (see Clause 8.4.10).
[bookmark: _Toc3540][bookmark: _Toc606]8	Information elements exchanged
[bookmark: _Toc9289][bookmark: _Toc18581][bookmark: _Toc13389][bookmark: _Toc20571][bookmark: _Toc4121][bookmark: _Toc3922][bookmark: _Toc12509][bookmark: _Toc28841][bookmark: _Toc9331][bookmark: _Toc4508]8.1	Introduction
The clause below defines information elements related to intent management for NFV-MANO. 
Figure 8.1-1 gives the UML class diagram for information elements related to intent management for NFV-MANO.

[image: IMG_256]
Figure 8.1-1: Intent Information Modeling Diagram

[bookmark: _Toc19568][bookmark: _Toc27940][bookmark: _Toc3620][bookmark: _Toc17687][bookmark: _Toc27257][bookmark: _Toc14898][bookmark: _Toc12920][bookmark: _Toc16278][bookmark: _Toc4136][bookmark: _Toc3474]8.2	Information elements of intent management for NFV-MANO
[bookmark: _Toc18277][bookmark: _Toc14742]8.2.1	IntentExpectation information element
[bookmark: _Toc6743][bookmark: _Toc114283515][bookmark: _Toc16112][bookmark: _Toc105063237][bookmark: _Toc104806286]8.2.1.1	Description
An IntentExpectation describes the expectation of an intent including requirements, goals and contexts (including constraints and filter information for the expectation) given to the Intent Handler. 
[bookmark: _Toc25028][bookmark: _Toc28321]8.2.1.2	Attributes
The attributes of the IntentExpectation information element shall follow the indications provided in table 8.2.1.2-1.
Table 8.2.1.2-1: Attributes of the IntentExpectation information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	expectationId
	M
	1
	Identifier
	Identifier of this IntentExpectation information element.

	expectationName
	M
	1
	string
	Human readable name of this IntentExpectation.

	expectationType
	M
	1
	Not specified
	It describes the type of the intentExpectation.
For example, the possible types are:
· Delivery Expectation type
· Ensure Expectation type
· Property Expectation type
· Report Expectation type

	expectationObject
	M
	0..1
	ExpectationObject

	It describes the objects managed by NFV-MANO that subject to the IntentExpectation.

	expectationTargets
	M
	1..N
	ExpectationTarget

	It specifies the targets for each of the expectation type defined in the Intent so for the system to achieve the desired or wanted state from its present state.
E.g. : A system expected to reach a goal based on a metrics with a target value or for a system to reach a target configuration etc.

	expectationContexts
	M
	0..N
	Context

	It describes the constraints and conditions that apply for a specific intentExpectation.

	NOTE:   When an intentObject contains multiple intentExpectations, the intentContexts at the intent level takes effect on the entire intentObject, and the expectationContexts at the IntentExpectation level takes effect on only one expectation. It is the Intent Owner’s responsibility to avoid conflict between intentContexts and expectationContexts before issuing the corresponding intent management request.



[bookmark: _Toc26533][bookmark: _Toc19589]8.2.2	IntentObject information element
[bookmark: _Toc10080][bookmark: _Toc10935]8.2.2.1	Description
An IntentObject presents the properties of the management object whose information is capable to capture the requirements and context of the intent object. 
[bookmark: _Toc26575][bookmark: _Toc18152]8.2.2.2	Attributes
The attributes of the IntentObject information element shall follow the indications provided in table 8.2.2.2-1.
Table 8.2.2.2-1: Attributes of the IntentObject information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	intentId
	M
	1
	Identifier
	Unique identifier of this intent object. Assigned by the Intent Owner.

	intentName
	M
	1
	string
	Name of the intent

	[bookmark: MCCQCTEMPBM_00000103]intentExpectations
	M
	1..N
	IntentExpectation
	It describes the expectations including requirements, goals and contexts (including constraints and filter information for each expectation) given to the Intent Handler. It states the list of specific outcomes desired to be realized for expectation object(s).

	intentContexts
	M 
	0..N
	Context
	It describes the constraints and conditions that should apply for the entire intent (i.e., all the intentExpectations)..



[bookmark: _Toc28404][bookmark: _Toc20559]8.2.3	Condition information element
[bookmark: _Toc24082][bookmark: _Toc24420]8.2.3.1	Description
A Condition describes an assertion which needs to be met for expectation target and context. 
[bookmark: _Toc8343][bookmark: _Toc10598]8.2.3.2	Attributes
The attributes of the Condition information element shall follow the indications provided in table 8.2.3.2-1.
Table 8.2.3.2-1: Attributes of the Condition information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	conditionId
	M
	1
	Identifier
	The identifier of this condition.

	conditionName
	M
	1
	String
	It describes the name of the condition.

	operator
	M
	1
	Enum
	If conditionValue exists, represents the specific operator for condition.
VALUES:
· greater than
· equal to
· less than
· not equal to
· one of
· some of
· all of
· maximum value
· minimum value
· median
· credibility
If conditionList exists, represents the relationship between all conditions.
VALUES:
· and
· or

	conditionValue
	M
	0..1
	String
	For a simple condition, represents the specific value that composes the condition. See note.

	conditionList
	M
	0..N
	Identifier (reference to Condition)
	For a composite condition, identifies the list of  conditions that compose the specific condition. See note.

	NOTE:  Either conditionValue or conditionList, but not both, shall be present. 


[bookmark: _Toc30997][bookmark: _Toc21008]8.2.4	Context information element
[bookmark: _Toc31244][bookmark: _Toc9479]8.2.4.1	Description
A Context describes the applicability constraints and conditions that may apply to the intent and its information elements. 
[bookmark: _Toc9182][bookmark: _Toc5726]8.2.4.2	Attributes
The attributes of the Context information element shall follow the indications provided in table 8.2.4.2-1.
Table 8.2.4.2-1: Attributes of the Context information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	contextId
	M
	1
	Identifier
	The identifier of this context.

	contextName
	M
	1
	String
	It describes the name of the context.

	contextConditions
	M
	1..N
	Identifier (Reference to Condition)
	It identifies the list of conditions that compose the specific context.


[bookmark: _Toc22022][bookmark: _Toc30341]8.2.5	IntentObjectlnstance information element
[bookmark: _Toc9441][bookmark: _Toc19323]8.2.5.1	Description
[bookmark: OLE_LINK3]An IntentObjectlnstance describes the managed object instance that is instantiated at the Intent Handler based on the intentObject received from the Intent Owner.
[bookmark: _Toc27594][bookmark: _Toc1431]8.2.5.2	Attributes
The attributes of the IntentObjectlnstance information element shall follow the indications provided in table 8.2.5.2-1.
Table 8.2.5.2-1: Attributes of the IntentObjectlnstance information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	[bookmark: OLE_LINK1]intentObjectInstanceId
	M
	1
	Identifier 
	The identifier of the intentObjectInstance.

	intentId
	M
	1
	Identifier (Reference to IntentObject)
	It references the corresponding intentObject, by its unique identifier as assigned by the Intent Owner.

	fulfilmentInfos
	M
	1..N
	FulfillmentInfo
	Fulfilmentinfos of intent, intentExpectations,  expectationTargets or conditions.

	intentReports
	M
	0..N
	Identifier (Reference to IntentReport)
	It identifies a series of intent reports generated based on this intentObjectInstance.


[bookmark: _Toc9685][bookmark: _Toc15873]8.2.6	FulfilmentInfo information element
[bookmark: _Toc4047][bookmark: _Toc24914]8.2.6.1	Description
A FulfilmentInfo describes the fulfilment related information for an aspect of the intent (i.e. either an expectation, an expectation target, a condition or the whole intent).
[bookmark: _Toc31803][bookmark: _Toc22883]8.2.6.2	Attributes
The attributes of the FulfilmentInfo information element shall follow the indications provided in table 8.2.6.2-1.
Table 8.2.6.2-1: Attributes of the FulfilmentInfo information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	fulfilmentObjectId
	M
	1
	Identifier(Reference to IntentObjectInstance, IntentExpectation, ExpectationTarget, Condition)
	Reference to an intentObjectInstance, intentExpectation, expectationTarget or condition to which this FulfilmentInfo applies. See note 1.

	[bookmark: MCCQCTEMPBM_00000142]fulfilmentStatus
	M
	1
	Enum
	[bookmark: OLE_LINK105]It describes the current status of the fulfilment result.
VALUES:
· FULFILLED
· NOT_FULFILLED

	notFulfilledState
	M
	0..1
	Enum
	This attribute is present when fulfilmentStatus equals to NOT_FULFILLED. It describes the current progress state.
VALUES:
· ACKNOWLEDGED
· COMPLIANT
· DEGRADED
· TERMINATED
· FAILED
See note 2.

	notFulfilledReasons
	M
	0..1
	String
	This attribute is present if fulfilmentStatus equals to NOT_FULFILLED. It describes the reasons/observations related to the specific noted notFulfilledState.
See note.

	achievedValue
	M
	0..1
	Not Specified
	It describes the actual value of fulfillment for an expectation target. The attribute shall be able to associate which values associate to which conditions in an expectationTarget.

	objectInstances
	M
	0..N
	Identifier
	This attribute is present if FulfilmentInfo object refers to an intentExpectation.

	Note 1:   It is assumed that the identifiers are unique.
Note 2:   The notFulfilledState attribute and notFulfilledReasons attribute are present if FulfilmentInfo object represents an intent.


[bookmark: _Toc13327][bookmark: _Toc8157]8.2.6.3	Intent State Machine Diagram
An intent object instance can be in one of the following states:
· FULFILLED: This is the state if the Intent Handler considers that the intent has been fulfilled as desired by the Intent Owner.
· ACKNOWLEDGED: This is the default state and is the initial notFulfilledState right after the intent management request is acknowledged (i.e., the intent object has been accepted by the Intent Handler but has not been processed).
· COMPLIANT: This is the state after internal evaluation has been performed by the Intent Handler and the intent object has been accepted to be executed by the Intent Handler. In this state it means that the intent object instance has been created.
· DEGRADED:  This is the state if an intent object that was previously accepted, the intent object instance has been created but after a period of observation it is found not be meeting the initially stated requirements.
· TERMINATED: This is the state reached when the Intent Owner sends a request to delete the intent object (and the corresponding intent object instance) or the Intent Handler after acknowledging the reception determines that it cannot perform the execution of the intent.
· FAILED: This is the state when the Intent Handler determines that the intent cannot be fulfilled. 
Figure 8.4.6.3-1 illustrates the intent state machine diagram.
[image: IMG_256]
Figure 8.2.6.3-1: Intent state machine diagram

[bookmark: _Toc24733][bookmark: _Toc634]8.2.7	IntentReport information element
[bookmark: _Toc6537][bookmark: _Toc21936]8.2.7.1	Description
An IntentReport describes the information provided by the Intent Handler to the subscribing entity or Intent Owner about status and progress regarding the received intent. 
[bookmark: _Toc24921][bookmark: _Toc13556]8.2.7.2	Attributes
The attributes of the IntentReport information element shall follow the indications provided in table 8.2.7.2-1.
 Table 8.2.7.2-1: Attributes of the IntentReport information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	intentReportId
	M
	1
	Identifier
	The identifier of the report.

	intentReference
	M
	1
	Identifier
	It identifies the corresponding intent object instance.

	fulfillmentInfos
	M
	1..N
	FulfillmentInfo
	FulfillmentInfos of 
intentExpectations and expectationTargets.

	reportTime
	M
	1
	DateTime
	The creation time of the report.


[bookmark: _Toc4002][bookmark: _Toc17893]8.2.8 ExpectationObject information element
[bookmark: _Toc14934][bookmark: _Toc31611]8.2.8.1	Description
An ExpectationObject describes the objects managed by NFV-MANO that are subject to the IntentExpectation. 
[bookmark: _Toc23920][bookmark: _Toc11125]8.2.8.2	Attributes
The attributes of the ExpectationObject information element shall follow the indications provided in table 8.2.8.2-1.
Table 8.2.8.2-1: Attributes of the ExpectationObject information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	[bookmark: MCCQCTEMPBM_00000111]objectType
	M
	0..1
	String
	It describes the type of object of the IntentExpectation that are expected to be applied on. It can be the type of the managed object, e.g. NS. See note.

	objectInstanceId
	M
	0..N
	Identifier
	Identifier of a specific object instance managed by NFV-MANO to which the intentExpectation applies. For example, an Identifier of a NS instance.
See note.

	objectFilter
	M
	0..1
	Not Specified
	It describes the constraints and conditions to be used as filter information to identify the managed object(s) to which a given intentExpectation applies.
See note.

	NOTE：  Either objectType or objectInstanceId, but not both, shall be present. The objectType is present only when the intent expectation is for a type of managed objects and the Intent Owner does not know which are the specific instances. While the objectInstanceId is present only when intent expectation is for specific object instance(s). objectFilter is only present when objectType is present.


[bookmark: _Toc20530][bookmark: _Toc31235]8.2.9	ExpectationTarget information element
[bookmark: _Toc16600][bookmark: _Toc21165]8.2.9.1	Description
An ExpectationTarget describes the expectation targets for each of the expectation type defined in the intent so for the system to achieve the desired or wanted state from its present state. 
[bookmark: _Toc11812][bookmark: _Toc11017]8.2.9.2	Attributes
The attributes of the ExpectationTarget information element shall follow the indications provided in table 8.2.9.2-1.
Table 8.2.9.2-1: Attributes of the ExpectationTarget information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	targetId
	M
	1
	Identifier
	The identifier of this expectation target.

	targetName
	M
	1
	String
	It describes the name of the expectation target.

	targetConditions
	M
	1..N
	Condition
	It represents the conditions that the expectation target shall meet.

See note.

	targetContexts
	M
	0..N
	Context
	It describes the list of constraints that applies for a specific expectation target.

See note.

	NOTE:    targetConditions expresses the requirements/expectations that shall be met while evaluating the specific expectation target, while targetContexts expresses the constraints on when such evaluation shall be performed. E.g. the targetName could be incomingPackets, and the targetConditions could include the conditions for each SAP of the NS, and the targetContexts could include the time range that the target are expected to be fulfilled.



[bookmark: _Toc28118][bookmark: _Toc22905][bookmark: _Toc527986004][bookmark: _Toc484176783][bookmark: _Toc26499][bookmark: _Toc28467][bookmark: _Toc26279][bookmark: _Toc3605][bookmark: _Toc10050][bookmark: _Toc484176737][bookmark: _Toc18884][bookmark: _Toc484176760][bookmark: _Toc19026115][bookmark: _Toc482690136][bookmark: _Toc16391][bookmark: _Toc455504149][bookmark: _Toc487530219][bookmark: _Toc481503687][bookmark: _Toc22206][bookmark: _Toc19025633][bookmark: _Toc482693309][bookmark: _Toc482690613]8.2.10	IntentReportNotification
[bookmark: _Toc10501][bookmark: _Toc11000]8.2.10.1	Description
The IntentReportNotification notification provides information to the subscribing entity about intent reports. Intent reports are created in response to: meeting the intent report trigger conditions set by the subscribing entity through subscribe intent object instance operation; or meeting the intent report trigger conditions set by the Intent Owner through report expectations.
[bookmark: _Toc5541][bookmark: _Toc22002]8.2.10.2	Trigger conditions
Intent report has been created.
[bookmark: _Toc26832][bookmark: _Toc14950]8.2.10.3	Attributes
The IntentReportNotification shall follow the indications provided in table 8.2.10.3-1
Table 8.2.10.3-1: Attributes of the IntentReportNotification
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	intentReport
	M
	1
	IntentReport
	Information about an intent report including intentReportId, corresponding intent object instance identifier, fulfillmentInfoList, and reportTime.


[bookmark: _Toc24132][bookmark: _Toc31919]Annex A (informative): 
PlantUML source code for intent modeling
@startuml
hide circle
hide methods
hide members

class "<<OpenModelClass, Preliminary>>\n IntentObjectInstance " as IntentObjectInstance {}
class "<<OpenModelClass, Preliminary>>\n IntentReport" as IntentReport{}
class "<<OpenModelClass, Preliminary>>\n IntentExpectation" as IntentExpectation{}
class "<<OpenModelClass, Preliminary>>\n IntentObject " as IntentObject {}
class "<<OpenModelClass, Preliminary>>\n Context" as Context{}
class "<<OpenModelClass, Preliminary>>\n Fulfilmentinfo" as Fulfilmentinfo{}
class "<<OpenModelClass, Preliminary>>\n ExpectationObject" as ExpectationObject{}
class "<<OpenModelClass, Preliminary>>\n ExpectationTarget" as ExpectationTarget{}
class "<<OpenModelClass, Preliminary>>\n Condition" as Condition{}


skinparam class {
    AttributeIconSize 0
    BackgroundColor white
    BorderColor black
    ArrowColor black
}
skinparam  Shadowing false
skinparam  Monochrome true
skinparam  ClassBackgroundColor White
skinparam  NoteBackgroundColor White

'skinparam linetype polyline
'skinparam linetype ortho
 
IntentObjectInstance "1" --> "1" IntentObject:intentObject
IntentObjectInstance "1" --> "0..N" IntentReport:intentReport
IntentObjectInstance "1" <-- "0..N" IntentReport:intentReference
IntentObjectInstance "1" *--> "1..N" Fulfilmentinfo:fulfilmentinfos
IntentObject "1" *--> "1..N" IntentExpectation:intentExpectation
IntentObject "1" *--> "0..N  " Context:intentContext
IntentReport "1" -l-> "1..N" Fulfilmentinfo:fulfillmentInfos
IntentExpectation "1" o--> "0..1" ExpectationObject:expectationObject
IntentExpectation "1" o--> "1..N" ExpectationTarget:expectationTargets
IntentExpectation "1" o--> "0..N" Context:expectationContext
ExpectationObject "1" o--> "0..N" Context:objectContext
ExpectationTarget "1" o--> "0..N" Context:targetContext
ExpectationTarget "1" o--> "1..N" Condition:targetCondition
Context"1" o--> "1..N" Condition:contextConditions
@enduml
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