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Model Connection to 3GPP TS 28.312 is an intent extension model that introduces vocabulary for using the artifacts that are defined in the 3GPP technical specification 28.312.
[bookmark: scroll-bookmark-3][bookmark: _Toc256000004]Introduction

This document is one in a suite of intent extension models that are specific for model connection to 3GPP. In particular, it defines the artifacts that can be used for creating intents for both radio network and radio service (i.e., radio network as a service).
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Figure 0.1: Relationship of TR294A with other models from TM Forum
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TR293 describes the connector model for federation of non-RDF based models that are defined by different SDOs. Using this model, it is possible to create intent extension models that are specific to relevant domains or use cases. One such non-RDF based model is defined in 3GPP technical specification 28.312, i.e., intent driven management services for mobile networks. This model defines the artifacts needed for creating intents for radio network and radio service. However, since this model is not based on RDF, hence TR293 needs to be used for doing model federation and creating these intents in RDF format.
This intent extension model facilitates the creation of intents for radio network and radio service by defining different artifacts that are specified in 3GPP TS 28.312. All the formalities required for model connection are done as part of this model, and anyone who wishes to create an intent can just directly use the classes, individuals, and properties defined in this model by making a reference to its IRI.
[bookmark: scroll-bookmark-5][bookmark: _Toc256000006]Notation and Namespaces

Model Connection to 3GPP TS 28.312 is defined in a namespace under the TM Forum domain. It depends on the following models and uses the respective namespaces:
	Model
	Prefix
	Namespace
	Published by

	Model Connection to 3GPP TS 28.312 - Intent Extension Model
	3gpp_28312
	http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312/
	TM Forum

	Connector Model
	conn
	http://tio.models.tmforum.org/tio/v1.0.0/ConnectorModel/
	TM Forum

	Model Connection to 3GPP TS 28.541 - Intent Extension Model
	3gpp_28541
	http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28541/
	TM Forum

	Intent Common Model
	icm
	http://tio.models.tmforum.org/tio/v2.0.0/IntentCommonModel/
	TM Forum

	W3C RDF version 1.1
	rdf
	http://www.w3.org/1999/02/22-rdf-syntax-ns#
	W3C

	W3C RDF Schema 1.1
	rdfs
	http://www.w3.org/2000/01/rdf-schema#
	W3C

	W3C Time Ontology in OWL
	t
	http://www.w3.org/2006/time#
	W3C

	W3C Basic Geo Vocabulary
	geo
	http://www.w3.org/2003/01/geo/wsg84_pos#
	W3C



The proposed prefix label for Model Connection to 3GPP TS 28.312 is "3gpp_28312".
This model uses connector model for referring to the artifacts defined in the 3GPP TS 28.312 specification document. Moreover, it also uses some artifacts that are defined in Model Connection to 3GPP TS 28.541.
The Intent Common Model (ICM), Resource Description Framework (RDF), and Resource Description Framework Schema (RDFS) provide the base model stack for defining this model. For example, numerical quantities are derived from the definition of "Quantity" in ICM, classes are derived from the definition of "Class" in RDFS, and collections are derived from the definition of "Container" in RDF.
The time ontology model is used to express the time instants, whereas the geo model is used to express the geographical locations.
[bookmark: scroll-bookmark-6][bookmark: _Toc256000007]Intent use cases covered in 3GPP TS 28.312

The 3GPP TS 28.312 specification document defines use cases that depict the purpose of creating intents.
[bookmark: scroll-bookmark-7][bookmark: _Toc256000008]Intent for Radio Network

The intent for radio network comprises all the expectations that must be fulfilled by a radio network both in terms of its delivery and performance assurance. This intent contains only attributes that are specific to radio access network (RAN). The target of this intent is called "RAN SubNetwork" which refers to the radio network for which the intent is created.
[bookmark: scroll-bookmark-8][bookmark: _Toc256000009]Intent for Radio Service

The intent for radio service comprises all the expectations that must be fulfilled by a service instance when it is deployed. This intent contains attributes related to RAN as well as other service related attributes, e.g., service start and end times. The target of this intent is called "ServiceSupport" which refers to the service instance for which the intent is created.
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This section describes all the classes and instances/individuals that are specified in the Model Connection to 3GPP TS 28.312.
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The model defines individual of class conn:ModelConnector which is described in the TR293 connector model. This individual contains all the details about 3GPP TS 28.312.
	Individual of Class conn:ModelConnector:
	3gpp_28312:ModelConn_3GPP28312

	Description:
	This describes the details about 3GPP TS 28.312 model, e.g., publisher, label, version, description etc.


[bookmark: scroll-bookmark-11][bookmark: _Toc256000012]Classes

The model contains the following classes:
	Class:
	3gpp_28312:RANSubNetwork

	Definition:
	An instance of class 3gpp_28312:RANSubNetwork specifies the radio subnetwork for which the intent is created.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	RANSubNetwork



	Class:
	3gpp_28312:CoverageAreaPolygon

	Definition:
	An instance of class 3gpp_28312:CoverageAreaPolygon describes the list of coverage areas for a radio subnetwork to which the intent is applied in the form of polygon.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
rdf:Container

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	CoverageAreaPolygon



	Class:
	3gpp_28312:CoverageAreaTAC

	Definition:
	An instance of class 3gpp_28312:CoverageAreaTAC describes the list of coverage areas for a radio subnetwork to which the intent is applied in the form of Tracking Area Code (TAC).

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
rdf:Container

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	CoverageAreaTAC



	Class:
	3gpp_28312:PLMN

	Definition:
	An instance of class 3gpp_28312:PLMN describes the list of PLMNs supported by a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
rdf:Container

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	PLMN



	Class:
	3gpp_28312:NRFqBand

	Definition:
	An instance of class 3gpp_28312:NRFqBand describes the list of NRFqBands supported by a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
rdf:Container

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	NRFqBand



	Class:
	3gpp_28312:RAT

	Definition:
	An instance of class 3gpp_28312:RAT describes the list of RATs supported by a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
rdf:Container

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	RAT



	Class:
	3gpp_28312:WeakRSRPRatio

	Definition:
	An instance of class 3gpp_28312:WeakRSRPRatio describes the downlink weak RSRP ratio for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	WeakRSRPRatio



	Class:
	3gpp_28312:WeakRSRPThreshold

	Definition:
	An instance of class 3gpp_28312:WeakRSRPThreshold describes the threshold for downlink weak RSRP of a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	WeakRSRPThreshold



	Class:
	3gpp_28312:LowSINRRatio

	Definition:
	An instance of class 3gpp_28312:LowSINRRatio describes the low SINR ratio for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowSINRRatio



	Class:
	3gpp_28312:LowSINRThreshold

	Definition:
	An instance of class 3gpp_28312:LowSINRThreshold describes the threshold for low SINR for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowSINRThreshold



	Class:
	3gpp_28312:AveULRANUEThpt

	Definition:
	An instance of class 3gpp_28312:AveULRANUEThpt describes the average UL RAN UE throughput for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	AveULRANUEThpt



	Class:
	3gpp_28312:AveDLRANUEThpt

	Definition:
	An instance of class 3gpp_28312:AveDLRANUEThpt describes the average DL RAN UE throughput for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	AveDLRANUEThpt



	Class:
	3gpp_28312:LowULRANUEThptRatio

	Definition:
	An instance of class 3gpp_28312:LowULRANUEThptRatio describes the low UL RAN UE throughput ratio for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowULRANUEThptRatio



	Class:
	3gpp_28312:LowULRANUEThptThreshold

	Definition:
	An instance of class 3gpp_28312:LowULRANUEThptThreshold describes the threshold for low UL RAN UE throughput of a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowULRANUEThptThreshold



	Class:
	3gpp_28312:LowDLRANUEThptRatio

	Definition:
	An instance of class 3gpp_28312:LowDLRANUEThptRatio describes the low DL RAN UE throughput ratio for a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowDLRANUEThptRatio



	Class:
	3gpp_28312:LowDLRANUEThptThreshold

	Definition:
	An instance of class 3gpp_28312:LowDLRANUEThptThreshold describes the threshold for low DL RAN UE throughput of a radio subnetwork to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
icm:Quantity

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	LowDLRANUEThptThreshold



	Class:
	3gpp_28312:ServiceSupport

	Definition:
	An instance of class 3gpp_28312:ServiceSupport specifies the service instance for which the intent is created.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	ServiceSupport



	Class:
	3gpp_28312:EdgeIdentificationId

	Definition:
	An instance of class 3gpp_28312:EdgeIdentificationId identifies the edge network where a service needs to be deployed. This should be used when the edge identification is known.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	edgeIdentificationId



	Class:
	3gpp_28312:EdgeIdentificationLoc

	Definition:
	An instance of class 3gpp_28312:EdgeIdentificationLoc identifies the geographical location where a service needs to be deployed. This should be used when the edge identification is not known.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
geo:Point

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	edgeIdentificationLoc



	Class:
	3gpp_28312:CoverageAreaTA

	Definition:
	An instance of class 3gpp_28312:CoverageAreaTA describes the list of tracking coverage areas for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:CoverageAreaTAList

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	coverageAreaTA



	Class:
	3gpp_28312:DLThptperUE

	Definition:
	An instance of class 3gpp_28312:DLThptperUE describes the DL throughput per UE for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:DLThptPerUE

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	DLThptperUE



	Class:
	3gpp_28312:ULThptperUE

	Definition:
	An instance of class 3gpp_28312:ULThptperUE describes the UL throughput per UE for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:ULThptPerUE

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	ULThptperUE



	Class:
	3gpp_28312:DLLatency

	Definition:
	An instance of class 3gpp_28312:DLLatency describes the DL latency for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:DLLatency

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	DLLatency



	Class:
	3gpp_28312:ULLatency

	Definition:
	An instance of class 3gpp_28312:ULLatency describes the UL latency for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:ULLatency

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	ULLatency



	Class:
	3gpp_28312:MaxNumberofUEs

	Definition:
	An instance of class 3gpp_28312:MaxNumberofUEs describes the maximum number of UEs for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:MaxNumberofUEs

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	maxNumberofUEs



	Class:
	3gpp_28312:ActivityFactorContext

	Definition:
	An instance of class 3gpp_28312:ActivityFactorContext describes the percentage value of the amount of simultaneous active UEs to the total number of UEs where active means the UEs are exchanging data with the network for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:ActivityFactor

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	activityFactorContext



	Class:
	3gpp_28312:UESpeedContext

	Definition:
	An instance of class 3gpp_28312:UESpeedContext describes the maximum speed (in km/hour) supported for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:UESpeed

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	uESpeedContext



	Class:
	3gpp_28312:ServiceStartTime

	Definition:
	An instance of class 3gpp_28312:ServiceStartTime describes the start time at which a service shall be available. This contributes to the selection of the appropriate edge data network to be used for service deployment.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
t:Instant

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	serviceStartTime



	Class:
	3gpp_28312:ServiceEndTime

	Definition:
	An instance of class 3gpp_28312:ServiceEndTime describes the end time after which a service shall not be available. This contributes to the selection of the appropriate edge data network to be used for service deployment.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
t:Instant

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	serviceEndTime



	Class:
	3gpp_28312:UEMobilityLevel

	Definition:
	An instance of class 3gpp_28312:UEMobilityLevel describes the mobility level of UE for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:UEMobilityLevel

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	uEMobilityLevel



	Class:
	3gpp_28312:ResourceSharingLevel

	Definition:
	An instance of class 3gpp_28312:ResourceSharingLevel describes the resource sharing level for a service instance to which the intent is applied.

	Instance of:
	rdfs:Class

	Subclass of:
	conn:ModelElementConnector
3gpp_28541:ResourceSharingLevel

	In Model:
	3gpp_28312:ModelConn_3GPP28312

	Model Element Label:
	resourceSharingLevel
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This section provides examples of how to use the intent extension model for 3GPP TS 28.312. The examples are provided using the "Terse RDF Triple Language" (TURTLE), i.e., a commonly used format for RDF models.
The examples below assume that a namespace msc has already been created which contains information about all the managed system connectors, as depicted in Example 4 of TR293 Connector Model. So, this namespace can be used if managed object connectors are needed for referring to the managed objects residing in other managed systems. 
Example 1: Specifying the target of intent
	@prefix        icm: <http://tio.models.tmforum.org/tio/v2.2.0/IntentCommonModel#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:TargetResource1
  a icm:JointTarget ;
  icm:elementType 3gpp_28312:RANSubNetwork ;
.  


Example 1 shows how to specify the target of an intent (i.e., intent for radio network, in this case). In this example, the target is named int:TargetResource1 which is defined as an icm:JointTarget meaning that all resources in the target jointly need to fulfill the intent requirements. Moreover, the type of target is defined as 3gpp_28312:RANSubNetwork, i.e., the radio subnetwork for which the intent is created. Note that this example demonstrates the target specification of the intent for radio network, whereas the target specification of the intent for radio service can be done in a similar way by replacing 3gpp_28312:RANSubNetwork with 3gpp_28312:ServiceSupport.
Example 2: Specifying a CoverageAreaPolygon
	@prefix       rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix       conn: <http://tio.models.tmforum.org/tio/v1.0.0/ConnectorModel#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        msc: <http://www.example.com/ManagedSystemConnectorsNamespace#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:CoverageAreaPolygon1
  a 3gpp_28312:CoverageAreaPolygon ;
  rdfs:subClassOf conn:ManagedObjectConnector ;
  conn:inManagedSystem msc:ManagedSystem_Operator1 ;
  conn:managedObjectId "id-123" ;
.   


Example 2 shows how to specify a CoverageAreaPolygon. In this example, an instance of class 3gpp_28312:CoverageAreaPolygon is created, and it is named int:CoverageAreaPolygon1. The value of this instance is not defined locally, but instead its value is specified in a managed object identified by "id-123" that is stored in the managed system msc:ManagedSystem_Operator1.
Example 3: Specifying an NRFqBand
	@prefix       rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:NRFqBand1
  a 3gpp_28312:NRFqBand ;
  rdfs:member "n1" ;
  rdfs:member "n7" ;
  rdfs:member "n98" ;
.    


Example 3 shows how to specify an NRFqBand. In this example, an instance of class 3gpp_28312:NRFqBand is created, and it is named int:NRFqBand1. Since the class 3gpp_28312:NRFqBand is defined as a subclass of rdf:Container, the value of this instance is defined as the members which are included in the container.
Note that Example 2 and Example 3 show how to define instances of classes defined in TR294A with and without managed object connectors respectively using 3gpp_28312:CoverageAreaPolygon and 3gpp_28312:NRFqBand as examples. However, instance of the following classes can also be created in a similar way: 3gpp_28312:CoverageAreaTAC, 3gpp_28312:PLMN, 3gpp_28312:RAT, 3gpp_28312:EdgeIdentificationId, and 3gpp_28312:CoverageAreaTA.
Example 4: Specifying a property with validity condition
	@prefix        icm: <http://tio.models.tmforum.org/tio/v2.2.0/IntentCommonModel#> .
@prefix         iv: <http://tio.models.tmforum.org/tio/v1.1.0/IntentValidity/> .
@prefix        xsd: <http://www.w3.org/2001/XMLSchema#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:weakRSRPRatioProperty
  a icm:PropertyParameter ;
  iv:hasValidity int:weakRSRPValidity ;
  icm:atMost ( [ icm:latestValueOf [ icm:valueSeriesOf 3gpp_28312:WeakRSRPRatio ] ]
               [ icm:value "60"^^xsd:integer ]
             ) ;
.
 
int:weakRSRPValidity
  a iv:Validity ;
  icm:atMost ( [ icm:latestValueOf [ icm:valueSeriesOf 3gpp_28312:WeakRSRPThreshold ] ]
               [ icm:value "70.8"^^xsd:float ]
             ) ;
.    


Example 4 shows how to specify a property that also has a validity condition. In this example, a property named int:weakRSRPRatioProperty is created which specifies the required value of 3gpp_28312:WeakRSRPRatio. The property definition says that the values or measurements of 3gpp_28312:WeakRSRPRatio are collected in a series, and the latest value in that series should be less than 60 (note that the unit is not mentioned here since the actual 3GPP TS 28.312 document does not specify any unit for this). However, this requirement has a validity named int:weakRSRPValidity, which specifies that the requirement is only valid if the latest value of 3gpp_28312:WeakRSRPThreshold is less than 70.8.
Note that other properties for which a validity condition also needs to be specified can be defined in a similar way. This includes the following properties defined in the model: 3gpp_28312:LowSINRRatio with validity condition of 3gpp_28312:LowSINRThreshold, 3gpp_28312:LowULRANUEThptRatio with validity condition of 3gpp_28312:LowULRANUEThptThreshold, and 3gpp_28312:LowDLRANUEThptRatio with validity condition of 3gpp_28312:LowDLRANUEThptThreshold.
Example 5: Specifying a property without validity condition
	@prefix        icm: <http://tio.models.tmforum.org/tio/v2.2.0/IntentCommonModel#> .
@prefix        xsd: <http://www.w3.org/2001/XMLSchema#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:aveULRANUEThptProperty
  a icm:PropertyParameter ;
  icm:atLeast ( [ icm:latestValueOf [ icm:valueSeriesOf 3gpp_28312:AveULRANUEThpt ] ]
                [ icm:value "205"^^xsd:integer ]
              ) ;
.


Example 5 shows how to specify a property which does not have a validity condition. In this example, a property named int:aveULRANUEThptProperty is created which specifies the required value of 3gpp_28312:AveULRANUEThpt. The property definition says that the latest value of 3gpp_28312:AveULRANUEThpt should be greater than 205.
Note that other properties for which a validity condition is not needed can be defined in a similar way. This includes the following properties defined in the model: 3gpp_28312:AveDLRANUEThpt, 3gpp_28312:DLThptperUE, 3gpp_28312:ULThptperUE, 3gpp_28312:DLLatency, 3gpp_28312:ULLatency, 3gpp_28312:MaxNumberofUEs, 3gpp_28312:ActivityFactorContext, and 3gpp_28312:UESpeedContext.
Example 6: Specifying an intent expectation that defines properties to be met by its target
	@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix  icm: <http://tio.models.tmforum.org/tio/v2.2.0/IntentCommonModel#> .
@prefix  int: <http://www.example.com/IntentNamespace#> .
 
int:PropertyExpectation1
  a icm:PropertyExpectation ;
  icm:target int:TargetResource1 ;
  icm:hasProperty int:CoverageAreaPolygon1 ,
                  int:NRFqBand1 ;
  icm:allOf [ rdfs:member int:weakRSRPRatioProperty ;
              rdfs:member int:aveULRANUEThptProperty ;
            ] ;
.


Example 6 shows how to create an intent expectation that specifies the properties which need to be met by the target of intent. In this example, a property expectation named int:PropertyExpectation1 is created. The target of this expectation is int:TargetResource1 which is defined in Example 1. The target selected for the intent needs to satisfy two properties, i.e., int:CoverageAreaPolygon1 and int:NRFqBand1, which are defined in Example 2 and Example 3 respectively. Furthermore, the required values of 3gpp_28312:WeakRSRPRatio and 3gpp_28312:AveULRANUEThpt also need to be achieved which are defined in int:weakRSRPRatioProperty (Example 4) and int:aveULRANUEThptProperty (Example 5) respectively.
Note that the above example shows only a few properties to be met by the target, however other properties defined in the model can also be included in the intent expectation in a similar way.
Example 7: Specifying the validity of intent for radio service using ServiceStartTime and ServiceEndTime
	@prefix        icm: <http://tio.models.tmforum.org/tio/v2.2.0/IntentCommonModel#> .
@prefix         iv: <http://tio.models.tmforum.org/tio/v1.1.0/IntentValidity/> .
@prefix        itv: <http://tio.models.tmforum.org/tio/v1.1.0/IntentTemporalValidity/> .
@prefix          t: <http://www.w3.org/2006/time#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:Intent_ServiceSupport
  a icm:Intent ;
  iv:hasValidity int:serviceStartEndValidity ;
.
 
int:ServiceStartEndValidity
  a itv:TemporalValidity ;
  t:after [ a 3gpp_28312:ServiceStartTime ;
            t:inXSDDateTimeStamp 2022-12-01T09:00:00+01:00 ;
          ] ;
  t:before [ a 3gpp_28312:ServiceEndTime ;
             t:inXSDDateTimeStamp 2022-12-01T17:00:00+01:00 ;
           ] ;
.


Example 7 shows how to specify the validity of intent for radio service since there is a need to define service start and end times for this intent. In this example, an intent named int:Intent_ServiceSupport is created which has a validity condition defined as int:serviceStartEndValidity. This validity is a temporal validity as it specifies the times when the intent is supposed to be valid. The intent starts to be valid after the time specified by the instance of class 3gpp_28312:ServiceStartTime, and it ceases to be valid before the time specified by the instance of class 3gpp_28312:ServiceEndTime. Both of these classes are defined in this model as subclasses of t:Instant. 
Example 8: Specifying an EdgeIdentificationLoc
	@prefix        geo: <http://www.w3.org/2003/01/geo/wgs84_pos#> .
@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:EdgeIdentificationLoc1
  a 3gpp_28312:EdgeIdentificationLoc ;
  geo:lat "55.701" ;
  geo:long "12.552" ;
.    


Example 8 shows how to specify an EdgeIdentificationLoc. In this example, an instance of class 3gpp_28312:EdgeIdentificationLoc is created, and it is named int:EdgeIdentificationLoc1. Since 3gpp_28312:EdgeIdentificationLoc is defined as a subclass of geo:Point, hence it can be used to specify the latitude and the longitude of a geographical location.
Example 9: Specifying a UEMobilityLevel
	@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix 3gpp_28541: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28541#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:UEMobilityLevel1
  a 3gpp_28312:UEMobilityLevel ;
  3gpp_28541:uEMobilityValue "stationary" ;
.    


Example 9 shows how to specify a UEMobilityLevel. In this example, an instance of class 3gpp_28312:UEMobilityLevel is created, and it is named int:UEMobilityLevel1. This instance uses a property defined in TR294B Model Connection to 3GPP TS 28.541, i.e., 3gpp_28541:uEMobilityValue to specify the value of UE mobility.
Example 10: Specifying a ResourceSharingLevel
	@prefix 3gpp_28312: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28312#> .
@prefix 3gpp_28541: <http://tio.models.tmforum.org/tio/v1.0.0/3GPP-TS-28541#> .
@prefix        int: <http://www.example.com/IntentNamespace#> .
 
int:ResourceSharingLevel1
  a 3gpp_28312:ResourceSharingLevel ;
  3gpp_28541:resourceSharingValue "non-shared" ;
.


Example 10 shows how to specify a ResourceSharingLevel. In this example, an instance of class 3gpp_28312:ResourceSharingLevel is created, and it is named int:ResourceSharingLevel1. This instance uses a property defined in TR294B Model Connection to 3GPP TS 28.541, i.e., 3gpp_28541:resourceSharingValue to specify the value of resource sharing.


[image: ]TM Forum 2023. All Rights Reserved.



[image: ]© TM Forum 2023. All Rights Reserved.                                                                                      Page 21 of 21
image1.png
Intent Management
Ontology

(imo)

from TM FORUM
TR292

Intent Common
Model
(1icm)
from TM FORUM
TR290

41_ uses / depends on
: defined by this document

Model Connection to 3GPP -
Extension Models

from TM FORUM

TR294x

Intent

Connector Model
(conn)

from TM FORUM
TR293





image2.png
tmforum




image3.png




