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6
Information Object Classes (IOCs)

6.1
Imported information entities and local labels

	Label reference
	Local label

	
	

	
	

	3GPP TS 32.312 [5], information object class, ManagedGenericIRP
	ManagedGenericIRP

	3GPP TS 32.602 [9], information object class, ManagedEntity
	ManagedEntity

	3GPP TS 32.302 [12], information object class, NotificationIRP
	NotificationIRP

	3GPP TS 32.111-2 [4], information object class, AlarmIRP
	AlarmIRP

	3GPP TS 32.342 [10], information object class, FileTransferIRP
	FileTransferIRP


6.2
Class diagram

6.2.1
Attributes and relationships

This clause introduces the set of Support Information Object Classes (Support IOCs) that encapsulate information within the IRPAgent. The intent is to identify the information required for the PMIRP Agent implementation of its operations and notification emission. This clause provides the overview of all Support IOCs in UML. Subsequent clauses provide more detailed specification of various aspects of these support object classes.
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Figure 6.2.1(a): Information Object Class UML Diagram - Measurement
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Figure 6.2.1(b): Information Object Class UML Diagram - Thresholding
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Figure 6.2.1(c): Information Object Class UML Diagram - Combined

6.2.2 Inheritance
This subclause depicts the inheritance relationships that exist between Support IOCs.
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Figure 6.2.2: Information Object Class Inheritance UML Diagram

6.3
Information Object Class (IOCs) definitions

6.3.1
MeasurementJob

6.3.1.1
Definition

It represents a task that monitors and collects the performance measurement data, i.e. values of multiple measurementTypes of multiple ManagedEntity instances, at regular time intervals defined in JobMeasurementSchedule.

The target measurementTypes are those measurementTypes, whose names are in the related MeasuredAttribute. measurementTypeName, of the related ManagedEntity instances. The attributes of MeasurementJob, JobMeasurementSchedule and MeasuredAttribute can not be modified (except jobStatus) once a measurement job is created.

The MeasurementJob shall use its information and the information of the related JobMeasurementSchedule and the information of MeasuredAttribute(s) to perform measurement data collection during the MeasurementJob life-time. At the time of data collection, if MeasurementJob suspects the validity of the collected monitored values, the MeasurementJob should convey the fact to the IRPManager using the suspectFlag (3GPP TS 32.401 [7]) of the Report. The MeasurementJob will not emit any notification about this fact. Furthermore, the MeasurementJob shall continue to monitor the same target measurementTypes. Even in the worst possible case when the MeasurementJob cannot collect a single value from the target measurementTypes, the MeasurementJob must continue its activities according to the schedule created at MeasurementJob creation time.

The PMIRP Agent may decide to stop a MeasurementJob because of a PMIRP Agent internal problem or other problems such as in the case when the related managed resource is not accessible (e.g. uninstalled) or there exist a prolonged communication link problem between the PMIRP Agent and the related managed resource. In such case, the PMIRP Agent can stop the MeasurementJob resulting in the MeasurementJob.jobStatus == "Stopped". Additionally, " notifyMeasurementJobStatusChanged" notification shall be emitted to notify all subscribed IRPManagers about the stopping of a MeasurementJob.

The PMIRP Agent may also selectively suspend one or more MeasurementJobs without any operator’s action in case of overload. In such case, the PMIRP Agent suspends all the chosen MeasurementJob(s) resulting in the MeasurementJob.jobStatus == “Suspended” and emit “notifyMeasurementJobStatusChanged” notification for each MeasurementJob to notify all subscribed IRPManager(s) about the suspension. The behaviour on threshold monitors of PMIRP Agent after suspending is the same as the one after calling suspendMeasurementJob. 

Then it should be possible, at any time, for the operator to resume a MeasurementJob suspended by the system. PMIRP agent may also resume the measurementJob by itself after detecting the end of the overload. When PMIRP Agent does not support the resumeMeasurementJob operation, PMIRP Agent shall resume the measurementJob automatically after detecting the end of overload. The behaviour of PMIRP Agent after resuming the measurementJob is the same as the one after calling resumeMeasurementJob. PMIRPAgent may suspend the corresponding measurementJob(s) when it can decide which one/ones cause(s) the overload; otherwise, PMIRP Agent can take jobPriority as a reference. The criterion for suspending one or another measurementJob of equal job priority is vendor specific. 

The way to detect the beginning and the end of overload is out of the scope of the present document. 

6.3.1.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	jobId
	
	M
	M
	-

	jobGranularityPeriod
	
	M
	M
	-

	jobReportingPeriod
	
	M
	M
	-

	jobStatus
	
	M
	M
	-

	jobPriority
	
	O
	M
	-


6.3.1.3
State diagram
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Figure 6.3.1.3.1: State Diagram for MeasurementJob


[image: image10.emf] 

Active     

working      

idle      

Busy     

Idle      

schedule reached      

schedule ended      


Figure 6.3.1.3.2: SubState Diagram of Active

The detailed description and state transition scenarios for MeasurementJob are in annex A.
6.3.2
JobMeasurementSchedule
6.3.2.1
Definition

JobMeasurementSchedule is the representation of the time intervals when the measurement job monitors and collects the performance measurement data. The attributes of JobMeasurementSchedule can not be modified once a measurement job is created.
6.3.2.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	jobStartTime
	
	M
	M
	-

	jobStopTime
	
	M
	M
	-

	jobSchedule
	
	M
	M
	-


6.3.3
PMIRP

6.3.3.1
Definition

PMIRP is the representation of the performance management capabilities specified by the present document. This Support IOC inherits from ManagedGenericIRP Support IOC specified in 3GPP TS 32.312 [5].

6.3.3.2
Attribute

There is no additional attribute defined for this Support IOC besides those inherited.

6.3.3.3
Notification

	Name
	Qualifier
	Notes

	notifyMeasurementJobStatusChanged
	M
	See clause 7.6.1.

	notifyThresholdMonitorObjectCreation
	M (see note)
	See clause 7.7.1.

	notifyThresholdMonitorObjectDeletion
	M (see note)
	See clause 7.7.2.

	notifyThresholdMonitorStatusChanged
	O (see note)
	See clause 7.7.3.

	NOTE:
This notification is defined within the PMIRPNotification_2 Interface (see clause 7.7) which is qualified as optional. 
If the Interface is supported, then the qualifier defined here is relevant.
Otherwise, the qualifier is irrelevant.


6.3.4
MeasurementJobList

6.3.4.1
Definition

MeasurementJobList is the representation of the list of MeasurementJobs.
6.3.4.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	jobListId
	
	M
	M
	-


6.3.5
MeasuredAttribute

6.3.5.1
Definition

It represents the name of the measurementType of the related ManagedEntity instance whose value is to be monitored and collected. The name of the monitored and collected measurementType is captured by measurementTypeName.

6.3.5.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	measurementTypeName
	
	M
	M
	-


6.3.6
MeasurementReader

6.3.6.1
Definition

It represents the capability to read the value of the measurementType of the related ManagedEntity instance. 
The value of the monitored and collected measurementType is captured by measurementResultValue.

6.3.6.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	measurementResultValue
	
	M
	M
	-

	probableCause
	
	M
	M
	-

	specificProblem
	
	M
	M
	-

	direction
	
	M
	M
	-


6.3.7
ManagedEntity

6.3.7.1
Definition

The IOC ManagedEntity represents an IOC defined in Network Resources Models, e.g. Generic Network Resource Model, Core Network Resource Model, UTRAN Network Resource Model or GERAN Network Resource Model. It also can represent VSE subclass of 3GPP defined NRM IOCs or VSE defined NRM IOCs. Besides, it can also represent a “private Object Class” as defined in TS 32.404, e.g. RA. ManagedEntity is used in the specification of PMIRP operations to represent an IOC defined in these Network Resource Models and private Object Classes.
6.3.8
Monitor

6.3.8.1
Definition

It represents a capability to determine the (a) threshold-crossing or (b) threshold-reaching and the threshold-clearing. This class is abstract in that it cannot be instantiated. The ThresholdMonitor inherits this class.

It is the IRPAgent’s choice to support (a) or (b) (but not both). The support is on an IRPAgent system wide basis and is not on a per threshold basis. The IRPAgent’s behaviour regarding which approach (i.e., (a) or (b) above) to use, shall be the same for emitting alarms and for clearing alarms.
The instances of a class derived from this abstract class shall emit notifyThresholdMonitorObjectCreation when they are first created; and shall emit a notifyThresholdMonitorObjectDeletion when deleted.

The instances of a class derived from this abstract class shall also emit notifyNewAlarm, notifyChangedAlarm and notifyClearedAlarm according to the rules specified in Annex B: Threshold Alarm Triggering Events.  
The objectClass and objectInstance parameter of these notifications carry the class and DN of the ManagedEntity whose measurementType is being monitored and whose threshold condition has been triggered. The eventType of these notifications carry "Quality of Service Alarm". See 3GPP TS 32.111-2 [4].
6.3.8.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	monitorId
	
	M
	M
	-

	monitorGranularityPeriod
	
	M
	M
	-


6.3.8.3
Notification

	Notification name
	Note

	notifyThresholdMonitorCreation
	See clause 7.1 (class diagram).  

	notifyThresholdMonitorDeletion
	See clause 7.1 (class diagram).  


6.3.9
ThresholdMonitorList

6.3.9.1
Definition

ThresholdMonitorList is the representation of the list of ThresholdMonitors.
6.3.9.2
Attributes

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	monitorListId
	
	M
	M
	-


6.3.10
ThresholdMonitor

6.3.10.1
Definition

In order to monitor the overall health of the network, the thresholds are set by the authorized users to generate network performance related alarms. The ThresholdMonitor contains the values of the threshold settings for the PM parameters. If the threshold is (a) crossed or (b) reached (see 6.3.8.1 for clarification of the alternatives (a) and (b)), a performance alarm will be emitted (see 3GPP TS 32.401 [7]). The name of the monitored measurementType is captured by MeasuredAttribute.measurementTypeName and the value of it is captured by MeasurementReader.measurementResultValue.

6.3.10.2
Attribute

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	thresholdMonitorStatus
	
	M
	M
	-


6.3.11
ThresholdLevel

6.3.11.1
Definition

It defines the thresholding criteria (via ThresholdLevel.thresholdValue and ThresholdLevel.hysteresis) for a measurementType. It also specifies the thresholdSeverity level (via ThresholdLevel.thresholdSeverity) carried in the alarm triggered by the (a) threshold crossing or (b) threshold reaching event. (See 6.3.8.1 for clarification of the alternatives (a) and (b)).

6.3.11.2
Attribute

	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	thresholdValue
	
	M
	M
	-

	thresholdSeverity
	
	M
	M
	-

	hysteresis
	
	M
	M
	-


7
Interface definition

7.1
Class diagram
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NOTE 1:
PMIRPNotifications_2 is mandatory if PMIRPOperations_2 is supported.

NOTE 2:
The suspendMeasurementJob and resumeMeasurementJob operations are optional.
Figure 7.1: Class Diagram
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