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Change in Clause 6.2
6.2
Class diagram
6.2.1
Attributes and relationships
This clause introduces the set of Information Object Classes (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 object classes in UML. Subsequent clauses provide more detailed specification of various aspects of these support object classes.


Figure 6.1(a): Information Object Class UML Diagram - Measurement
[redo the above diagram by:

1. Add “%thresholdCrossedInformation” parameter in MeasurementReader IOC.  Do same change in figure 6.1.b and 6.2.  Use correct Figure numbering.
2. Replace “relation-pmIRP-measurementJobList” with “<<names>>”.  Do same change in figure 6.1.b.
3. Replace “relation-measurementJobList-measurementJob” with “<<names>>”.  Do same change in figure 6.1.b.
[image: image2.wmf]PMIRP

<<InformationObjectClass>>

ThresholdMonitorList

+ monitorListId

<<InformationObjectClass>>

1

+theThresholdMonitorList

1

+thePMIRP

relation-pmIRP-thresholdMonitorList

MeasurementReader

+ measurementResultValue

<<InformationObjectClass>>

ThresholdMonitor

+ thresholdMonitorStatus

<<InformationObjectClass>>

0..n

+theThresholdMonitor

0..n

+theThresholdMonitorList

relation-thresholdMonitorList-thresholdMonitor

1..n

1

+theMeasurement

1..n

+theThresholdMonitor

1

relation-thresholdMonitor-measurement

ManagedEntity

<<ProxyClass>>

ThresholdLevel

+ thresholdValue

+ thresholdSeverity

+ hysteresis

<<InformationObjectClass>>

MeasuredAttribute

+ measurementTypeName

<<InformationObjectClass>>

1

1..n

1

1..n

relation-measuredAttribute-managedEntity

1..4

+theThresholdLevel

1..4

+theMeasuredAttribute

relation-measuredAttribute-thresholdLevels


Figure 6.1(b): Information Object Class UML Diagram - Thresholding
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Figure 6.1(c): Information Object Class UML Diagram - Combined
End of change in Clause 6.2
Change in Clause 6.2
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.   It also represents the capability to retain the information of the latest threshold alarm notification.  The information is captured in thresholdAlarmInformation.
6.3.6.2
Attributes
	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	measurementResultValue
	+
	M
	M
	-

	thresholdAlarmInformation
	%
	M
	-
	-


End of change in Clause 6.2
Change in Clause 6.4
6.4
Information relationship definitions
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End of change in Clause 6.4
Change in Clause 6.5.1
6.5 Information attribute definition

6.5.1
Definition and legal values

	Attribute Name
	Definition
	Legal Values

	direction
	For some measurementType, the higher its thresholdValue, the higher is the thresholdSeverity. For others, the lower its thresholdValue, the higher is its thresholdSeverity. This attribute identifies if the measurementType is of the former (i.e. "Increasing") or latter type (i.e. "Decreasing").

If it is "Increasing", the threshold event is triggered when the value first equals or exceeds (when compared against the last read value) a  threshold value. The threshold is said to be cleared when the measurementType value falls below (when compared against the last read value) one or more threshold values.

If it is "Decreasing", the threshold event is triggered when the measurementType value first equals or falls below one or more threshold values. The threshold is said to be cleared when the measurementType value rises above the threshold value.
See annex B (Threshold Related Performance Alarm Triggering Events) for details of the behaviour of multiple thresholds.
	Possible values are: "Increasing", "Decreasing"

	eventType
	It identifies the event type carried by the performance alarm.
	The value is "Quality of Service Alarm". 
See 3GPP TS 32.111-2 [4].

	hysteresis
	A threshold has a value. It can have a hysteresis. A threshold with a hysteresis has a threshold‑high and a threshold‑low value that are different from the threshold value.  
A hysteresis, therefore, defines the threshold-high and threshold-low levels within which the measurementType value is allowed to oscillate without triggering a threshold-crossing or threshold-reaching or threshold-clearing condition.

See annex B (Threshold Related Performance Alarm Triggering Events).
	--

	jobGranularityPeriod
	It specifies the period between two successive measurements.
	The value can be 5 minutes, 15 minutes, 30 minutes, 1 hours, 12 hours and 24 hours.
The minimum granularity period is 5 minutes in most cases, but for some measurements it may only make sense to collect data in a larger granularity period.

	jobId
	It identifies the MeasurementJob instance (and distinguishes it from all other existing and stopped MeasurementJob instances of the PMIRP Agent).
	Any identifier except: 

1. Those that identify MeasurementJob instances whose MeasurementJob.jobStatus(s)are Scheduled, Active, Suspended or Stopped; and

2. Those that appear in filenames of files ready for IRPManager retrieval.

	jobListId
	It identifies the singleton MeasurementJobList of the PMIRP Agent.


	Any identifier.

	jobReportingPeriod
	It specifies the period between two successive emissions of notifyFileReady or notifyFilePreparationError [10]. The two notifications are related to the same Job. See constraints reportTime in clause 6.5.2.
	Its value should be one or multiple of jobGranularityPeriod.

	jobSchedule
	It specifies the detailed time frames during which the MeasurementJob.jobStatus = Active and its substate = Busy. 
	Its value is only one of the following, dailyScheduling or weeklyScheduling. The legal values for them refer to ITU-T Recommendation X.721 [3].

The legal values for them are as follows.

dailyScheduling:

{{
intervalStart
{hour 0, minute 0},


intervalEnd
{hour 23, minute 59}}}
weeklyScheduling:

{{ daysOfWeek
'1111111'B,
intervalsOfDay
dailyScheduling}}

	jobStartTime
	It specifies the begin time from which the MeasurementJob will be active.
	All values that indicate valid timestamp.

	jobStatus
	It specifies the status of MeasurementJob.
	Its value should be one of the following: Scheduled, 

Active, 

Suspended
Stopped

	jobStopTime
	It specifies the end time after which the MeasurementJob will be stopped.
	All values that indicate valid timestamp and it should be later than jobStartTime.It's not necessary that jobStartTime and jobStopTime specifies time within the same day.
This attribute may carry the value "indefinitely".

	measurementResultValue
	It captures the most recent monitored value of a measurement type.
	Any valid measurement result value.

	measurementTypeName
	It identifies a name of one measurement type whose value is being collected and monitored.
	Any valid measurement type name as defined by the measurement definition template in 3GPP TS 32.403 [14].

	monitorGranularityPeriod
	It specifies the period between two successive reading of the thresholdValue to determine threshold-crossing or threshold-reaching and threshold-clearing.
	It can be 5 minutes, 15 minutes, 30 minutes, 1 hour, 12 hours or 24 hours.
It has to be a multiple of the jobGranularityPeriod if the MeasurementJob monitoring the same measurementType exists. 

	monitorId
	It identifies the ThresholdMonitor instance (and distinguishes it from all other existing ThresholdMonitor instances of the PMIRP Agent).
	Any identifier except those that are currently used.



	monitorListId
	It identifies the singleton ThresholdMonitorList in the PMIRP Agent.
	 Any identifier.

	probableCause
	It identifies the probable cause (of the threshold crossing or reaching) carried by the threshold crossing or reaching alarm.
	"Threshold Crossed"

	thresholdSeverity
	It identifies the thresholdSeverity of the threshold crossing or reaching event.
	Warning, Minor, Major, Critical

	specificProblem
	It identifies the specific problem (causing the threshold crossing or reaching) carried by the threshold crossing or reaching alarm.
	Any valid specificProblem as defined by 3GPP TS 32.111-2 [4].

	thresholdAlarmInformation
	This attribute contains the latest parameter values, conveyed by notifyNewAlarm [see B.4], notifyChangedAlarm [see B.4] and notifyClearedAlarm [see B.4], which can be used to refresh the AlarmInformation of AlarmIRP, for example at AlarmIRP restart.

	Information carried in notifyNewAlarm, notifyChangedAlarm and notifyClearedAlarm.

	thresholdMonitorStatus
	It specifies the current status of the ThresholdMonitor.
	Active - ThresholdMonitor is working;

Suspended - ThresholdMonitor is suspended.

	thresholdValue
	It defines the threshold value of the monitored measurementTypes. If the value is crossed or reached, the performance alarm shall be emitted depending on the value of the thresholdMonitorStatus.
	If the monitored measurementType is of Gauge type, this thresholdValue shall be of the same type.

If the monitored measurementType is of counter type, then this value should be expressed as a rate, i.e., the number of units of type of the monitored measurementType over unit of time.

Note this rate is independent from the monitorGranularityPeriod. This means that changes in the monitorGranularityPeriod should not impact the rate used for threshold monitoring.


End of change in Clause 6.5.1
Change in Clause 7.1
7.1 Class diagram

· Remove <<Notification>> KernelCmNotifications#1 IOC and its associated relation (to PMIRP and to NotificationIRP).

· Add notifyThresholdMonitorCreation and notifyThresholdMonitorDeletion in <<Notification>> PMIRPNotifications_2.
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End of change in Clause 7.1
Change in Clause 7.4.2
7.4.2 Operation deleteThresholdMonitor (M)

7.4.2.1
Definition
This operation supports IRPManager's request to delete a specified ThresholdMonitor.

Upon successful deletion, notifyClearedAlarm notification(s) shall be emitted to clear all existing threshold alarms reported by this ThresholdMonitor. 
7.4.2.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	monitorId
	M
	ThresholdMonitor.monitorId
	It specifies the ThresholdMonitor to be stopped and removed.


7.4.2.3 Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.


7.4.2.4
Pre-condition
thresholdMonitorExists.

	Assertion Name
	Definition

	thresholdMonitorExists
	ThresholdMonitor specified in the input parameters exists.


7.4.2.5
Post-condition
thresholdMonitorIsDeleted AND notifyThresholdMonitorObjectDeletionEmitted AND notifyClearedAlarmEmitted
	Assertion Name
	Definition

	thresholdMonitorIsDeleted
	ThresholdMonitor identified by monitorId ceases to exist.

	notifyThresholdMonitorObjectDeletionEmitted
	The notifyThresholdMonitorObjectDeletion is emitted to indicate the deletion of a ThresholdMonitor.

	notifyClearedAlarmEmitted
	The notifyClearedAlarm notification(s) is emitted to clear all existing threshold alarms reported by this ThresholdMonitor.


End of change in Clause 7.4.2
Change in Clause Annex B
Annex B (normative): 
Threshold related performance alarms Triggering Events

This annex defines the Triggering Events for the various performance alarms. The Triggering Events normally are defined by each notification type, such as notifyChangedAlarm, under the clause "Triggering Events". The Triggering Events related to thresholding are defined here collectively for ease of reference.

The Triggering Events are defined in a state transition table. The column labels (e.g. 0, 1, 2, 3 of table in clause B.1) denote the to-state while the row labels denote the from-state. The cell denotes the emission action.

There are two clauses. Clause B.1 defines the Triggering Events for IRPAgent that supports notifyChangedAlarm. Clause B.2 defines those for IRPAgent that does not support notifyChangedAlarm.

Clause B.3 provides samples of triggering events.
Clause B.4 identifies the parameters used in notifyNewAlarm, notifyChangedAlarm and notifyClearedAlarm carrying threshold alarm information.
End of change in Annex B
Add Annex B.4
B.4
Parameters of threshold alarm notifications

The notifyNewAlarm, notifyChangedAlarm and notifyClearedAlarm are specified in Alarm IRP IS [4].  This section specifies the legal parameters and their qualifications, used in those notifications that carry threshold alarm information.  
The objectClass and objectInstance parameters of these notifications shall indicate the identity of the MonitoredEntity.  The systemDN of these notifications, as observed by IRPManager, shall indicate the DN of the IRPAgent.containing the AlarmIRP whose AlarmList is tracking these threshold alarm information.
	Name of notifications
	Legal input parameters
	Qualifications

	notifyNewAlarm
	Same set as defined in Alarm IRP IS [4] notifyNewAlarm input parameters (and not the input parameters for notification related to security alarm) with exclusion of monitoredAttribute.
	Same as the ones defined in Alarm IRP IS [4] but the trendIndication and thresholdInfo input parameters shall be M.



	notifyChangedAlarm
	Same set as defined in Alarm IRP IS [4] notifyChangedAlarm input parameters with exclusion of monitoredAttribute and with two inclusions of trendIndication and thresholdInfo

	Same as the ones defined in Alarm IRP IS [4].  The additional two input parameters shall be M.

	notifyClearedAlarm
	Same set as defined in Alarm IRP IS [4] notifyClearedAlarm input parameters with exclusion of monitoredAttribute and inclusion of trendIndication and thresholdInfo.

	Same as the ones defined in Alarm IRP IS [4].  The additional two input parameters shall be M.


End of edition of Annex B.4
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