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[bookmark: _Toc72851941][bookmark: _Toc73022061][bookmark: _Toc120100835]Intellectual Property Rights
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.
[bookmark: _Toc72851942][bookmark: _Toc73022062][bookmark: _Toc120100836]Foreword
This Group Specification (GS) has been produced by ETSI Industry Specification Group (ISG) Network Functions Virtualisation (NFV).
[bookmark: _Toc481503921][bookmark: _Toc487612123][bookmark: _Toc525223404][bookmark: _Toc525223854][bookmark: _Toc527974963][bookmark: _Toc527980450][bookmark: _Toc534708585][bookmark: _Toc534708660][bookmark: _Toc72851943][bookmark: _Toc73022063][bookmark: _Toc120100837]Modal verbs terminology
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.
[bookmark: _Toc72851944]

[bookmark: _Toc73022064][bookmark: _Toc120100838]1	Scope
The present document specifies the service requirements for the Management Data Analytics (MDA) Function (MDAF). It also specifies corresponding service interfaces produced by the MDAF, as well as the information elements exposed by the service interface operations. 
[bookmark: _Toc72851945][bookmark: _Toc73022065][bookmark: _Toc120100839]2	References
[bookmark: _Toc72851946][bookmark: _Toc73022066][bookmark: _Toc120100840]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.
[bookmark: REF_GSNFV_IFA010][1]
[bookmark: _Toc72851947][bookmark: _Toc73022067][bookmark: _Toc120100841]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: 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".
[bookmark: _Toc72851948][bookmark: _Toc73022068][bookmark: _Toc120100842]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc72851949][bookmark: _Toc73022069][bookmark: _Toc120100843]3.1	Terms
For the purposes of the present document, the terms given in ETSI GR NFV 003 [i.1] and the following apply:
management data analytics function: a function that processes and analyses management data to provide analytics reports. 
NOTE 1:	The MDAF can exploit Artificial Intelligence (AI) and/or Machine Learning (ML) models in its analytics process.
NOTE 2:	The analytics reports can enable next step actions for network operations and maintenance.
[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc527985148][bookmark: _Toc19024841][bookmark: _Toc93936041][bookmark: _Toc120100844]3.2	Abbreviations
For the purposes of the present document, the following abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:
MDAF	Management Data Analytics Function
[bookmark: _Toc120100845][bookmark: _Toc72851952][bookmark: _Toc73022072]4	Overview 
[bookmark: _Toc72851953][bookmark: _Toc73022073][bookmark: _Toc73103066][bookmark: _Toc120100846]4.1	Introduction
ETSI GR NFV-IFA 041 [i.2] identifies the following functions related to the management data analytics:
Management Data Analytics Function (MDAF)
The MDAF is responsible for processing and analysing management data to provide analytics reports upon requests from a consumer.
Editor's Note: it is expected to include here a statement about compliance to the functional requirements for the MDAF to be documented in IFA010, e.g., something like "The functional requirements for the MDAF specified in ETSI GS NFV-IFA 010 shall apply".
The present document specifies the requirements on the services to be provided by the MDAF, and on the associated management service interfaces exposed to NFV-MANO functional blocks (e.g., the NFVO) and/or other OSS entities external to NFV-MANO.
[bookmark: _Toc120100847]4.2	MDA services
The MDAF offers one or multiple MDA services, which are exposed by corresponding data analytics service interface named MDA-1. ML model training services may be offered by the MDAF but these are not specified in the present document. 
Figure 4.2-1 illustrates the MDA-1 interface exposed by the MDA Producer to offer its MDA services to the MDA Consumer. The MDAF acts as the MDA Producer, and the MDA Consumer can be either the NFVO or other OSS entities external to NFV-MANO.
Editor’s Note: Relationship of MDA services and MDAF is further needed, e.g., to further clarify that MDA services in the present document are northbound management services exposed by the MDAF and not a generic management service.
[image: ]
Figure 4.2-1: Interface model of MDA services
[bookmark: _Toc72851958][bookmark: _Toc73022078][bookmark: _Toc120100848]5	MDAF service requirements
[bookmark: _Toc72851972][bookmark: _Toc73022092][bookmark: _Toc73103085][bookmark: _Toc120100849]5.1	Introduction
Clause 5 of the present document specifies the set of requirements applicable to interfaces exposing MDA services offered by the MDAF.
[bookmark: _Toc72851973][bookmark: _Toc73022093][bookmark: _Toc73103086][bookmark: _Toc120100850]5.2	General MDA service requirements
Table 5.2-1 specifies requirements applicable to the services provided by the MDAF.
Table 5.2-1: MDA service requirements
	Identifier
	Requirement

	MdaSvc.001
	The MDAF shall provide a data analytics service.



[bookmark: _Toc72851974][bookmark: _Toc73022094][bookmark: _Toc73103087][bookmark: _Toc120100851]5.3	Data analytics service interface requirements
Table 5.3-1 specifies the requirements applicable to the interface of the data analytics service produced by the MDAF.
Table 5.3-1: Data analytics service interface requirements
	Identifier
	Requirement

	DaMgt.001
	The data analytics service interface produced by the MDAF shall support data analytics operations on a certain subject.

	DaMgt.002
	The data analytics service interface produced by the MDAF shall support providing notifications about the data analytics changes to the MDA Consumer.

	DaMgt.003
	The data analytics service interface produced by the MDAF shall support managing subscriptions to notifications about data analytics changes.



[bookmark: _Toc120100852]6	MDAF service interfaces
[bookmark: _Toc120100853]6.1	Introduction
Clause 6 of the present document defines the service interfaces exposed by the MDAF towards the MDA Consumer.
NOTE:	The fact that information elements and attributes are presented in tabular form does not preclude protocol designs in which these information elements and attributes are encoded in different parts of request and response messages. For example, in a RESTful interface, parts of them can be encoded in the URL, in the message header, in the message body or any combination thereof.
[bookmark: _Toc120100854]6.2	Data analytics service interface
[bookmark: _Toc93566715][bookmark: _Toc93913447][bookmark: _Toc120100855]6.2.1	Description
This interface allows the MDA Consumer to invoke data analytics operations towards the MDAF.
[bookmark: _Toc120100856]6.2.2	Data analytics operation
[bookmark: _Toc99106102][bookmark: _Toc120100857]6.2.2.1	Description
This operation initiates a data analytics process on a certain subject of analytics. Table 6.2.2.1-1 lists the information flow exchanged between the MDA Consumer and the MDAF.
Table 6.2.2.1-1: Data analytics operation
	Message
	Requirement
	Direction

	DataAnalyticsRequest
	Mandatory
	MDA Consumer  MDAF

	DataAnalyticsResponse
	Mandatory
	MDAF  MDA Consumer


[bookmark: _Toc99106103][bookmark: _Toc120100858]6.2.2.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 6.2.2.2-1.
Table 6.2.2.2-1: Data analytics operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	analyticsSubject
	M
	1
	String
	The subject of a data analytics process.

	controlAttributes
	M
	1
	ControlAttributes
	Control attributes associated to a data analytics process, to guide the output of the data analytics process.


[bookmark: _Toc99106129][bookmark: _Toc120100859]6.2.2.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in table 6.2.2.3-1.
Table 6.2.2.3-1: Data analytics operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	analyticsId
	M
	1
	Identifier
	The identifier of the data analytics result associated to the notification.


[bookmark: _Toc99106130][bookmark: _Toc120100860]6.2.2.4	Operation results
In case of success, a data analytics process has been initiated in the MDAF. If the control attributes can not fit in with the subject of the data analytics, the operation shall be rejected.
In case of failure, appropriate error information is returned.
[bookmark: _Toc120100861]6.2.3	Notify operation
[bookmark: _Toc99106162][bookmark: _Toc120100862]6.2.3.1	Description
This operation notifies a subscriber about events related to data analytics changes, e.g., the start or result of a data analytics process (asynchronous operation). 
This operation distributes notifications to subscribers. It is a one-way operation issued by the producer (MDAF) that cannot be invoked as an operation by the consumer (MDA Consumer). In order to receive notifications, the consumer (MDA Consumer) shall perform an explicit Subscribe operation beforehand.
Table 6.2.3.1-1 lists the information flow exchanged between the MDAF and the MDA Consumer. 
Table 6.2.3.1-1: Notify operation
	Message
	Requirement
	Direction

	Notify
	Mandatory
	MDAF  MDA Consumer



The following notifications including the information elements as defined in clause 7.2.2.3 can be notified/sent by this operation:
DataAnalyticsChangeNotification (see clause 7.2.2).
[bookmark: _Toc106114286][bookmark: _Toc106367293][bookmark: _Toc106617761][bookmark: _Toc120100863]6.2.4	Subscribe operation
[bookmark: _Toc106114287][bookmark: _Toc106367294][bookmark: _Toc106617762][bookmark: _Toc120100864]6.2.4.1	Description
This operation enables the MDA Consumer to subscribe with a filter for the notifications sent by the MDAF which are related to data analytics changes.
NOTE:	Specification of filtering mechanism is part of the protocol design.
Table 6.2.4.1-1 lists the information flow exchanged between the MDAF and the MDA Consumer.
Table 6.2.4.1-1: Subscribe operation
	Message
	Requirement
	Direction

	SubscribeRequest
	Mandatory
	MDA Consumer  MDAF

	SubscribeResponse
	Mandatory
	MDAF  MDA Consumer 



[bookmark: _Toc106114288][bookmark: _Toc106367295][bookmark: _Toc106617763][bookmark: _Toc120100865]6.2.4.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 6.2.4.2-1.
Table 6.2.4.2-1: Subscribe operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Input filter for selecting e.g. the NFV-MANO object instances or MDA types of interest.



[bookmark: _Toc106114289][bookmark: _Toc106367296][bookmark: _Toc106617764][bookmark: _Toc120100866]6.2.4.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in table 6.2.4.3-1.
Table 6.2.4.3-1: Subscribe operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	subscriptionId
	M
	1
	Identifier
	Identifier of the subscription realized.



[bookmark: _Toc106114290][bookmark: _Toc106367297][bookmark: _Toc106617765][bookmark: _Toc120100867]6.2.4.4	Operation results
After successful subscription, the consumer (MDA Consumer) is registered to receive notifications related to data analytics changes.
The result of the operation shall indicate if the subscription has been successful or not with a standard success/error result. For a particular subscription, only notifications matching the filter will be delivered to the consumer.
[bookmark: _Toc106114293][bookmark: _Toc106367300][bookmark: _Toc106617768][bookmark: _Toc120100868]6.2.5	Terminate Subscription operation
[bookmark: _Toc106114294][bookmark: _Toc106367301][bookmark: _Toc106617769][bookmark: _Toc120100869]6.2.5.1	Description
This operation enables the MDA Consumer to terminate a particular subscription.
Table 6.2.5.1-1 lists the information flow exchanged between the MDA Consumer and the MDAF.
Table 6.2.5.1-1: Terminate Subscription operation
	Message
	Requirement
	Direction

	TerminateSubscriptionRequest
	Mandatory
	MDA Consumer  MDAF

	TerminateSubscriptionResponse
	Mandatory
	MDAF  MDA Consumer



[bookmark: _Toc106114295][bookmark: _Toc106367302][bookmark: _Toc106617770][bookmark: _Toc120100870]6.2.5.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 6.2.5.2-1.
Table 6.2.5.2-1: Terminate Subscription operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

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



[bookmark: _Toc106114296][bookmark: _Toc106367303][bookmark: _Toc106617771][bookmark: _Toc120100871]6.2.5.3	Output parameters
None.
[bookmark: _Toc106114297][bookmark: _Toc106367304][bookmark: _Toc106617772][bookmark: _Toc120100872]6.2.5.4	Operation results
After successful termination of a subscription, the identified subscription does not exist anymore, and the MDA Consumer will not receive notifications related that subscription any longer. The result of the operation shall indicate if the subscription termination has been successful or not with a standard success/error result. 
[bookmark: _Toc106114298][bookmark: _Toc106367305][bookmark: _Toc106617773][bookmark: _Toc120100873]6.2.6	Query Subscription Info operation
[bookmark: _Toc106114299][bookmark: _Toc106367306][bookmark: _Toc106617774][bookmark: _Toc120100874]6.2.6.1	Description
This operation enables the MDA Consumer to query information about subscriptions.
Table 6.2.6.1-1 lists the information flow exchanged between the MDA Consumer and the MDAF.
Table 6.2.6.1-1: Query Subscription operation
	Message
	Requirement
	Direction

	QuerySubscriptionInfoRequest
	Mandatory
	MDA Consumer  MDAF

	QuerySubscriptionInfoResponse
	Mandatory
	MDAF  MDA Consumer



[bookmark: _Toc106114300][bookmark: _Toc106367307][bookmark: _Toc106617775][bookmark: _Toc120100875]6.2.6.2	Input parameters
The input parameters sent when invoking the operation shall follow the indications provided in table 6.2.6.2-1.
Table 6.2.6.2-1: Query Subscription Info operation input parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	filter
	M
	1
	Filter
	Filtering criteria to select one or a set of subscriptions. Details are part of the protocol design.



[bookmark: _Toc106114301][bookmark: _Toc106367308][bookmark: _Toc106617776][bookmark: _Toc120100876]6.2.6.3	Output parameters
The output parameters returned by the operation shall follow the indications provided in table 6.2.6.3-1.
Table 6.2.6.3-1: Query Subscription Info operation output parameters
	Parameter
	Qualifier
	Cardinality
	Content
	Description

	queryResult
	M
	0..N
	Not specified
	Information about the subscription(s) matching the query.



[bookmark: _Toc106114302][bookmark: _Toc106367309][bookmark: _Toc106617777][bookmark: _Toc120100877]6.2.6.4	Operation results
After successful operation, the MDAF has queried the internal subscription objects. The result of the operation indicates if it has been successful or not with a standard success/error result. For a particular query, information about the subscriptions to notifications related to data analytics change that the MDA Consumer has access to and that are matching the filter shall be returned.
[bookmark: _Toc120100878]6.2.x	X operation
[bookmark: _Toc120100879]7	Information elements
[bookmark: _Toc99106532][bookmark: _Toc120100880]7.1	Information elements related to data analytics 
[bookmark: _Toc99106533][bookmark: _Toc120100881]7.1.1	Introduction
This clause defines information elements related to data analytics. 
[bookmark: _Toc99106534][bookmark: _Toc120100882]7.1.2	ControlAttributes information element
[bookmark: _Toc99106535][bookmark: _Toc120100883]7.1.2.1	Description
The ControlAttributes information element provides control information for the data analytics output. 
[bookmark: _Toc99106536][bookmark: _Toc120100884]7.1.2.2	Attributes
The ControlAttributes information element shall follow the indications provided in table 7.1.2.2-1.
Table 7.1.2.2-1: Attributes of the ControlAttributes information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	reportingTimeSchedule
	M
	1
	Not specified
	Time schedule to obtain the data analytics output.

	locationAreaId
	M
	0..N
	Identifier
	Indicates location areas in which the data analytics process is executed. See note 1 and note 2.

	objectInstanceId
	M
	0..N
	Identifier
	Identifies the NFV-MANO object instances (e.g., NS instances, VNF instances) to be involved in the data analytics process.
See note 1.

	NOTE 1:	Either locationAreaId or objectInstanceId may absent, but not both.
NOTE 2: Examples of location areas can be NFVI-PoPs, resource zones, CIS clusters, container namespaces, etc.



[bookmark: _Toc120100885]7.2	Information elements and notifications related to data analytics changes
[bookmark: _Toc120100886]7.2.1	Introduction
This clause defines notifications related to data analytics changes. 
[bookmark: _Toc120100887]7.2.2	DataAnalyticsChangeNotification
[bookmark: _Toc120100888]7.2.2.1	Description
This notification informs the receiver of changes from the data analytics process. The support of the notification is mandatory. 
[bookmark: _Toc99106613][bookmark: _Toc120100889][bookmark: _Hlk117323841]7.2.2.2	Trigger conditions
This notification is produced when there is a change caused by the data analytics process, e.g., the result of the data analytics.
If this is a notification about the start of a data analytics process, the notification shall be sent before any action (including sending the input information collection requests for data analytics purpose) is taken, however, after acknowledging the data analytics request to the MDA Consumer.
If this is a notification about the result of a data analytics process, the notification shall be sent after all other actions of data analytics have been executed.
[bookmark: _Toc120100890]7.2.2.3	Attributes
The DataAnalyticsChangeNotification information element shall follow the indications provided in table 7.2.2.3-1.
Table 7.2.2.3-1: Attributes of the DataAnalyticsChangeNotification 
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	notificationStatus
	M
	1
	Enum
	Indicates whether this notification reports about the start or the result of a data analytics process.
VALUES:
· START: Informs about the start of the data analytics
· RESULT: Informs about the result of the data analytics

	analyticsOutput
	M
	0..1
	AnalyticsOutput
	Indicates the output of the data analytics process. 
Shall be present in case the "notificationStatus" is set to “RESULT”.


[bookmark: _Toc99106627][bookmark: _Toc120100891]7.2.3	AnalyticsOutput information element
[bookmark: _Toc99106628][bookmark: _Toc120100892]7.2.3.1	Description
This information element provides information about output of a data analytics process.
[bookmark: _Toc99106629][bookmark: _Toc120100893]7.2.3.2	Attributes
The AnalyticsOutput information element shall follow the indications provided in table 7.2.3.2-1.
Table 7.2.3.2-1: Attributes of the AnalyticsOutput information element
	Attribute
	Qualifier
	Cardinality
	Content
	Description

	mDAType
	M
	1
	String
	The type of a data analytics process.

	analyticsId
	M
	1
	Identifier
	Identifier of the data analytics output.

	analyticsOutputGenerationTime
	M
	1
	DateTime
	The time when the data analytics output is generated.

	typeSpecificOutput
	M
	1
	Not specified
	The output information specific to the type of data analytics.

	recommendedActions
	M
	0..1
	Not specified
	Recommended actions to follow up according to the output of data analytics.





[bookmark: _Toc455504149][bookmark: _Toc481503687][bookmark: _Toc527985151][bookmark: _Toc19024844][bookmark: _Toc93936057][bookmark: _Toc120100894]Annex A:
Title of annex
Editor’s Note: Backup information such as use case description can be added as informative annex(es) of the present document.
[bookmark: _Toc455504155][bookmark: _Toc481503693][bookmark: _Toc527985157][bookmark: _Toc19024849][bookmark: _Toc93936058][bookmark: _Toc120100895]Annex :
Change History
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	0.0.1
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