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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP draft TS 28.312: “Management and orchestration; Intent driven management services for mobile networks v0.5.0”.
3
Rationale

TS 28.312 [1] cl.3.1 “Terms” Editor’s note:
Editor's note: Alignment with other organization is to be considered.

As an intent could be hierarchical, i.e. an intent on a higher level may trigger Intents on lower levels, it is benefitical to have a federated model in a way that each domain can have its own extensions while not forced to invent a model that does not fit to inputs from a higher level intent.  This will resolve the note as in this case different organizations relying on common model will be able to keep aligned Intent models specified by different SDOs.
Therefore, it is sufficient to distinguish between Common Intent Model and Domain specific model, in this case 3GPP Intent model.  This contribution proposes definitions for both models.

The common part of modelling will be an aligned work with other SDOs working with Intent Management and eventually be updated and documented separately.   

4
Detailed proposal

It proposes to make the following changes to TS 28.312[1].
	1st Change


6.2
Information model definition for Intent (MnS component typeB)

6.2.1
Information model definition for Intent

Editor’s Note: The following information model needs to be revisited based on the further discussion, and the alignment/coordination work with other SDO needs to be considered, which may impact the following information model.
6.2.1.1
Class diagram

6.2.1.1.1
Relationship
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Figure 6.2.1.1.1-1 Relationship UML diagram for intent  
Editor’s Note: The detailed model for Intent, IntentReport and IntentExpectation objects (e.g. is it <<IOC>>, <<DataType>>, or string) is FFS as their relationship needs to be decided later based on the content of these three objects 6.2.1.1.2
Inheritance
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Figure 6.2.1.1.2-1 Inheritance UML diagram for intent  
6.2.1.2
Class definition

6.2.1.2.1 
Intent <<IOC>>

6.2.1.2.1.1
Definition

This IOC represents an Intent given to a 3GPP system.

The Intent IOC includes the attribute objectClass and objectInstance from the TOP IOC. The value of attribute objectClass is “Intent” and the value of attribute objectInstance is the DN of the instance of Intent IOC.
The attribute intentContent is a string containing Intent object, refer to cl.6.X for details. 
6.2.1.2.1.2
Attributes

The Intent includes attributes inherited from TOP IOC (defined in TS 28.622) and the following attributes:

	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	
	
	
	
	
	

	userLabel
	M
	T
	T
	F
	T

	
	
	
	
	
	

	intentContent
	M
	T
	T
	T
	T

	intentOperation
	M
	T
	T
	T
	T

	intentReference
	O
	T
	F
	T
	T


Editor’s Note: whether other the attributes are needed for the Intent IOC needs further discussion.

6.2.1.2.1.3
Attribute constraints

None

6.2.1.2.2
IntentExpectation 

6.2.1.2.2.1
Definition

IntentExpectation class represent MnS consumer’s requirements, goals and constraints given to a 3GPP system.

Editor’s Note: more description for IntentExpectation will be added later based on the further discussion.

6.2.1.2.2.2
Attributes

TBD

6.2.1.2.2.3
Attribute constraints

TBD

6.2.1.2.3
IntentReport <<IOC>>
6.2.1.2.3.1
Definition

IntentReport class represent intent fulfilment feedback information that MnS consumer can obtained from a 3gpp system.

Editor’s Note: more description for IntentReport will be added later based on the further discussion.

6.2.1.2.3.2
Attributes

The IntentReport includes attributes inherited from TOP IOC (defined in TS 28.622) and the following attributes:
	Attribute Name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	intentReportContent
	M
	T
	F
	T
	T

	intentReference
	M
	T
	F
	T
	T



6.2.1.2.3.3
Attribute constraints

None
























6.2.1.4
Attribute definition

	Attribute Name
	Documentation and Allowed Values
	Properties

	userLabel
	A user-friendly (and user assignable) name of the intent.
allowedValues: Not Applicable
	type: String

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: None

isNullable: False

	
	


	






	
	


	






	intentContent
	Contains an intent object (meta-data) obtained by the system.   

The format of the intent object is defined in cl.6.X
allowedValues: Not Applicable
	type: String

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: None

isNullable: False

	intentReportContent
	Contains an intent report object (meta-data) communicated back to the system that sourced the intent referred by Intent IOC
The format of the intent payload is defined in cl.6.X
allowedValues: Not Applicable
	type: String

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: None

isNullable: False

	intentReference
	DN of a referred Intent IOC
	type: DN

multiplicity: 0..1

isOrdered: F

isUnique: F

defaultValue: None

isNullable: False

	intentPurpose
	Describes the purpose of the intent.  

allowedValues: SET, PROBE, BEST
	type: ENUM

multiplicity: 1

isOrdered: F

isUnique: F

defaultValue: None

isNullable: False


	Next Change


6.X
Intent Object Model Specification
6.X.1
Resource Description Framework

The Resource Description Framework (RDF) and the RDF Schema (RDFS) are proposed as base for intent modeling. One of the reasons for this recommendation is the categorical use of globally unique identifiers for all modeling artifacts. Based on this, RDF models make it easy to work with multiple namespaces and to distribute expressiveness over multiple several distinct models. Model federation relies on these characteristics of RDF based modeling.
6.X.2
Common Intent Model

6.X.2.1 Background
Intent object modeling is based on a model federation. This means that the definition of expressiveness needed by an intent management function is distributed over multiple distinct models. One model defines the domain independent expressiveness. This model is mandatory to be used in a model federation and all intent management function are required to completely implement support for it. This model is the intent common model specified in this document.

The intent common model introduces basic artifacts, such as classes and properties. This means that the definitions of the intent common model are universally applicable to all intent management functions irrespective of their application domain and handling scope. It also does not contain the vocabulary and semantics needed for optional features and concerns, such as intent negotiation.

The intent common model is in general not the only source for intent expressiveness. An intent management function has a scope of responsibility, which usually matches an operational domain. This means it needs to use the generic vocabulary of the intent common models with domain specific additions. This is manged through a model federation, in which the intent common model is combined with intent extension models and intent information models. Those are optional and therefore only need to be supported by an intent management function if they provide expressiveness that matches the responsibility scope of the intent manager. Intent extension models and intent information models can originate from any organization, project or work groups.

6.X.2.2 
Vocabulary Specification

The intent common model defines the basics classes and properties to model intent and deteiled expectations within. 

All intent are individuals of the class icm:Intent. Distinct requirements are of individuals of icm:expectation and its sub-classes. In this respect an intent is a set of expectations.  

The intent common model defines an generic set of expectaion sub-classes. It is a basic set that does not contain domain specific expressiveness

6.X.2.3
Common Model Classes

This intent extension model proposed the following classes:
	Class:
	icm:DeliveryExpectation

	Definition:
	A delivery expectation is a subclass of expectation. It is used to express that something needs to be delivered and it specifies what this something is

	Instance of:
	rdfs:Class

	Subclass of:
	icm:Expectation

	Task:
	Intent Modeling


	Class:
	icm:Expectation

	Definition:
	Within an intent, any number of detailed requirements and goals can be specified together with required restrictions and constraints. Objects of the class icm:Expectation and its sub classes can be used to do so. They represent individual requirements.

Sub classes of icm:Expectation would represent different types of requirements.

	Instance of:
	rdfs:Class

	Task:
	Intent Modeling


	Class:
	icm:ExpectationParams

	Definition:
	Objects of this class can be used as expectation params and therefore define detailed requirements

	Instance of:
	rdfs:Class

	Subclass of:
	rdfs:Resource

	Task:
	Intent Reporting


	Class:
	icm:ExpectationTarget

	Definition:
	Objects of this class the targets of expectation objects. Any rdfs:resource individual can be used as target

	Instance of:
	rdfs:Class

	Subclass of:
	rdfs:Resource

	Task:
	Intent Reporting


	Class:
	icm:Intent

	Definition:
	Objects of class icm:Intent contain the individual intents. Every intent is therefore always represented and expressed by an object of class icm:Intent.

The class imm:Intent does not have sub-classes. It is not necessary to distinguish different types or purposes of intent explicitly.
Different uses and therefore intent types are reflected through its composition of expectations and detailed requirements and constraints they express. The purpose of the intent object can however be stated to a human reader for example by assigning it to the intent object as rdfs:comment property.

This means that intent extension models can instantiate objects of class icm:Intent, but they are not allowed to define sub-classes of intent.

	Instance of:
	rdfs:Class

	Task:
	Intent Modeling


	Class:
	icm:IntentReport

	Definition:
	Objects of class icm:IntentReport the individual intent reports that are created for an intent and as part of the communication between intent management functions.

In accordance with the icm:Intent class, also icm:IntentReport does not have sub-classes for distinguishing different types of intent reports. The reasons and details of why a report was sent and for what purpose are modeled with properties.

	Instance of:
	rdfs:Class

	Task:
	Intent Reporting


6.X.2.4
Common Model Properties

This intent model proposed the following properties:
	Property:
	icm:atLeast

	Definition:
	The icm:atLeast property is used as qualifier in the subject of icm:params definitions. It is used together with a numerical goal and requires that the measured value in the system state shall be equal or greater than the stated target value.

	Domain:
	icm:ExpectationParams

	Instance of:
	rdf:property

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:atMost

	Definition:
	The icm:atMost property is used as qualifier in the subject of icm:params definitions. It is used together with a numerical goal and requires that the measured value in the system state shall be equal or smaller than the stated target value.

	Instance of:
	rdf:property

	Domain:
	icm:ExpectationParams

	Range:
	icm:ExpectationParams

	Task:
	Intent Modelin


	Property:
	icm:exactly

	Definition:
	The icm:exactly property is used as qualifier in the subject of icm:params definitions. It is used to indicate that the system state shall exactly match the stated value

	Instance of:
	rdf:property

	Domain:
	icm:ExpectationParams

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:expectationID

	Definition:
	Defines a globally unique ID of an individual expectation. It is an IRI that identifies this expectation.

It can also be used as a propoerty of an icm:ExpectationReport referring to the individual expectation this part of the report is reporting about.

	Instance of:
	rdf:Property

	Domain:
	icm:Expectation, icm:ExpectationReport

	Range:
	xsd:string

	Task:
	Intent Modeling, Intent Reporting


	Property:
	icm:greater

	Definition:
	The icm:greater property is used as qualifier in the subject of icm:params definitions. It is used together with a numerical goal and requires that the measured value in the system state shall be equal or smaller than the stated target value.

	Instance of:
	rdf:property

	Domain:
	icm:ExpectationParams

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:hasExpectation

	Definition:
	The intent common model allows the assigning of expectations to intents using the icm:hasExpectation property.

The property can be applied to objects of the classes icm:Intent. It can be used with subjects of class icm:Expectation and its sub-classes

	Instance of:
	rdf:property

	Domain:
	icm:Intent

	Range:
	icm:Expectation and its subclasses

	Task:
	Intent Modeling


	Property:
	icm:hasExpectationReport

	Definition:
	The intent common model allows the assigning of expectations to intents using the icm:hasExpectation property.

The property can be applied to objects of the classes icm:Intent. It can be used with subjects of class icm:Expectation and its sub-classes

	Instance of:
	rdf:property

	Domain:
	icm:IntentReport

	Range:
	icm:ExpectationReport

	Task:
	Intent Reporting


	 Property:
	icm:oneOf

	Definition:
	The icm:oneOf property is used as qualifier in the subject of icm:params definitions. It is used to indicate that the system state shall exactly match the stated value

	Instance of:
	rdf:property

	Domain:
	icm:ExpectationParams

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:params

	Definition:
	The icm:params property defines all details of the requirements that are expressed by the expectation.

Params define a set of conditions and goals that need to be fulfilled to consider the system to be compliant to the expectation and thus the intent. This means the subject of icm:params are the detailed requirements, goals and constraints.

	Instance of:
	rdf:Property

	Domain:
	icm:Expectation

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:exactly

	Definition:
	The icm:exactly property is used as qualifier in the subject of icm:params definitions. It is used to indicate that the system state shall exactly match the stated value

	Instance of:
	rdf:property

	Domain:
	icm:ExpectationParams

	Range:
	icm:ExpectationParams

	Task:
	Intent Modeling


	Property:
	icm:target

	Definition:
	The icm:target property defines within an expectation, what object the expectation is targeted at. This means, which object the requirement specified by the expectation is meant for.

The subject of this property can be any object where a requirement can sensibly be expressed for by the intent. It is often for example referring to resources or services using, IRI/URI that points at that resource. It is possible to point at individuals or classes of objects.

	Instance of:
	rdf:property

	Domain:
	icm:Expectation and its subclasses

	Range:
	icm:ExpectationTarget

	Task:
	Intent Modeling


6.X.3
3gpp Domain-Specific Intent Model
Editor’s Note: Network Slicing can be an example of 3gpp domain-specific model information needed to be defined 
6.X.3.1
Background
tbd
6.X.3.2
Vocabulary

tbd
6.X.3.3
Classes

Tbd

6.X.3.4 
Property
	Next Change


Annex <X> (informative): Examples of Intent object definition

Editor's note: Some content of this Annex can become a normative content after it is aligned with 3GPP terminology

<X.1> Specifying what shall be delivered
Expectation objects of class icm:DeliveryExpectation can be used to require that something shall be delivered. This can for example be a service, a user application, a slice, etc. This can be a business object as defined in service contracts or it can be a resource being used to compose a bigger application.

Typically, a delivery expectation requires that some instance of a resource, service or function need to be selected to be used or deployed for satisfying this expectation. The expectation target typically uses a variable as placeholder until the intent handler has decided what instance will be used to fulfill this requirement. The instance will then be reported in the target property of the respective expectation report object. It would be good practice to refer to the used resource or instance within an inventory if available.

The params of a delivery expectation describing the kind of thing that needs to be delivered. This can for example refer to classes of resources and services. If there is a catalog of available services, it would be good practice to refer to the instance within the catalog.

Sub-classes of delivery application can be used that are specific to the type of resource to be delivered. This can enhance readability, but does not bear additional semantics

Example: Delver a service and slice
@prefix cat: "http://www.operator.com/Catalog"

ex:ExampleIntentXYZ
   a icm:Intent ;
   rdfs:comment ”intent for ordering a service and slice”;

   icm:hasExpectation 
    [ a icm:DeliveryExpectation ;
      icm:target _:service ;
      icm:params [ a cat:ExampleService ] ;
    ] ,
    [ a icm:DeliveryExpectation ;
      icm:target _:slice ;
      icm:params [ a cat:Slice001 ] ;
    ] .
This example intent requires two objects to be delivered: a service called “ManufacturingService” and a slice called “ManufacturingSlice”. In both cases the intent points at objects defined in a catalog. The objects in the catalog are referenced through a namespace associated with the operator.
<X.2>
Specifying requirements with properties
Intent ahsll be able to specify non-functional requirements. These are typically expressed as goals with target values based on aspects of the environmental state including metrics. For example, a service shall meet a minimum availablilty target while not exceeding a required latency and allowing the use to reach a guaranteed minimum throughput.

The intent common model provides vocabulary for these requirements. Metrics and state based requirements can be specified using icm:ProppertyExpectation.

Typically, the icm:params within this class of expectation express a goals using quantative qualifier propoertis such as icm:exactly, icm:oneOf, icm:greater, icm:smaller, icm:atLeast, icm:atMost. The intent common model defines an basic set of these generic qualifiers. More expressiveness can be added through intent extension models if needed.

if any of the requirements expressed within the icm:params property is not met, the respective expectation is degraded and so is the entire intent.

There is no restriction on the properties that can be used within the parameters of this expectation for formulating a requirement. Domain specific intent information models would define the available properties and values. For example, all domain specific metrics would be inroduced using KPIs and metrics specified by intrent extension models and intent information models. Using the mechanisms of model federation ensures that a particular intent management function communicates which sets of metrics and parameters it supports in the intents is handles.

Example 1: Require a slice instance to be in one of the states that indicate the slice is operational.
@prefix cat: "http://www.operator.com/Catalog"
@prefix sli: "http://www.sdo1.org/DomainModels/SliceIntent/v2/"

ex:ExampleIntentXYZ
   a icm:Intent ;

   icm:hasExpectation 
     [ a icm:DeliveryExpectation ;
       icm:target _:slice ;
       icm:params [ a cat:ExampleSlice ] ;
     ] ,
     [ a icm:PropertyExpectation ;
       icm:target _:slice ;
       icm:params [ sli:sliceState [ icm:oneOf sli:up, sli:available ] ] ;
     ] .
This example intent requires that a slice defined in the operator's catalog shall be delivered. It also specifies that the slice shall be either in state sli:up or sli:available. The qualifier property icm:oneOf expresses that the expectation is met if the state metric sli:sliceState has one of the listed values.

This defintion uses the sli:sliceState property from the namespace sli:. This namespace defines vocabulary specific to slice managment. It is defined and published by the example organization sdo1. This demonstrates also the model federation of the intent common model with an intent extension model defined by a separate organization.

The example deomsitrates how model federation equips the involved intent managment functions with the modeling expessiveness needed for intent based slice management.

Note that the two distinct expectations are limked together by using the same target. Here the variable _:slice is used as placeholder for the slice individual that is selected by the intent handler to comply to the expectations.

Example 2: Require a certain latency, throughput and availability for a service
@prefix cat: "http://www.operator.com/Catalog"
@preefx met: "http://www.sdo2.org/TelecomMetrics/Version_1.0/"


ex:ExampleIntentXYZ
   a icm:Intent ;

   icm:hasExpectation 
     [ a icm:DeliveryExpectation ;
       icm:target _:service ;
       icm:params [ a cat:ExampleService ] ;
     ] ,
     [ a icm:PropertyExpectation ;
       icm:target _:service ;
       icm:params [ met:latency      [ icm:atMost "10 ms" ] ;
                    met:throughput   [ icm:atLeast [ met:value 5 ;
                                                     met:unit met:unitMBPS] ] ;
                    met:availability [ icm:greater [ met:value 99.9 ;
                                                     met:unit met:percentage] ] ;
                  ] ;
     ] . 
This example demonstrates the defintion of numerical requirements. It defines target values for a set of metrics. The metrics are defined by a separate model and included with the name space prefix met:. This metrics model is defined and published by the example organization sdo2.

The example shows two ways to define a metric. For the latency a single string is used to express the target value and its unit together. The defintion of target values for throughput and availability use properties and individuals from the met: namespace to insividually model the value and unit pair.

The qualifier properties icm:atMost, icm:atLeast and icm:greeater from the intent common model are used to formulate the requirement and therefore the condition for complying to the intent.
	End of changes


