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1
Decision/action requested

Add threshold management in 32.401
2 References

ITU-T Q.822 STAGE 1, STAGE 2 AND STAGE 3 DESCRIPTION FOR THE Q3 INTERFACE - performance management
ITU-T Q.822.1 CORBA-based TMN performance management service

ITU-T Recommendation X.721 (1992): "Information technology - Open Systems Interconnection - Structure of management information: Definition of mbanagement information".

S5-048835 CR 32.401 Requirements for Performance Threshold Management
3
Rationale

Compare the proposed threshold management with ITU-T Q.822 and X.721 to prove that they are align.
4
Detailed proposal

1). Q.822 / Q.822.1
Q.822:
The description of threshold mechanism is clause 4.3.2.13 (threshold package). The rest parts related to threshold are mainly description for data definition. 
This package is used to report threshold violations on performance data. The thresholdDataInstance attribute is a pointer to a thresholdData object that contains threshold limits for performance parameters. Whenever the value of a PMparameter violates its threshold setting, a qualityofServiceAlarm notification is emitted. The attribute violating thethreshold has to be reported using the thresholdInfo field of the alarm.New thresholds resulting from modifying the thresholdDataInstance attribute or from changing a threshold value in thereferenced thresholdData object, should take effect immediately. If an alarm condition exists previous to the occurrenceof a threshold value change (i.e. an old threshold had been violated), and the new threshold value is outside of the rangeof the old threshold value (e.g. in the case of an increasing counter, the new threshold value is greater than the oldthreshold value), and the current value of the measurement is within the allowable range of the new threshold value, thena QOS Alarm notification is emitted with a severity of ¡¯clear¡¯. If the new threshold value is set within the range of the oldthreshold value, such that the new threshold is violated, a QOS Alarm notification is emitted if an alarm condition is notalready outstanding.An alarm report which contains a Perceived Severity parameter with a value of ¡¯cleared¡¯ and a Correlated Notificationsparameter shall only indicate the clearing of those alarms whose Notification Identifiers are included in the set ofCorrelated Notifications. An alarm report which contains a Perceived Severity parameter with a value of ‘cleared’, but noCorrelated Notifications parameter, shall indicate the clearing of alarms based on the value of the Alarm Type, ProbableCause, and Specific Problems parameters."
 Q.822.1: The spec is mainly focused on the data definition. There is some description related in clause 4.3.3. (ThresholdData). 
The ThresholdData object class is a class of managed support objects that contains the values of the threshold settings for the PM parameters. At least one of the counterThresholdListPackage or the gaugeThresholdListPackage must be instantiated.

Thresholds are established by use of the managed object class ThresholdData. The ThresholdData objects specify the thresholds being applied. Threshold values in a ThresholdData object may apply to multiple CurrentData objects and ThresholdData objects are pointed to by CurrentData objects. The CurrentData (or its subclasses) object indicates the collection interval used with the threshold. A qualityOfServiceAlarm notification is generated whenever a threshold is crossed. 

A threshold may be specific to a single managed object. In this case, the ThresholdData object is contained within the managed object being observed. A CurrentData object within the managed object points to a ThresholdData object. This linkage is needed for consistency with the multiple managed object case. 

It is sometimes desirable to have a threshold apply to a group of managed objects. In this case, the ThresholdData object is external to the managed object being observed. It may be contained within the ManagedElement object. The ThresholdData object is pointed to by all the CurrentData objects to which it applies.

If createDeleteNotificationsPackage is present, the creation or deletion of a threshold object will cause an objectCreation or objectDeletion notification to be emitted.

If attributeValueChangeNotificationPackage is present, then any threshold change will cause an attributeValueChange notification being emitted.

The counterThresholdListPackage is present if an instance supports it and the gaugeThresholdListPackage is not present.

The following attribute is defined in the counterThresholdListPackage:

•
counterThresholdList – contains a set of threshold settings for performance attributes of the counter type (e.g. errored seconds). Each threshold setting consists of the attribute identifier, the threshold value and (optionally) the severity of the threshold-exceeded event. 

The gaugeThresholdListPackage is present if an instance supports it and the counterThresholdListPackage is not present.

The following attribute is defined in the gaugeThresholdListPackage:

•
gaugeThresholdList – contains a set of threshold settings for performance attributes of the gauge type. Each threshold setting consists of the attribute identifier, the threshold value and (optionally) the severity of the threshold-exceeded event.
Conclusion: No conflicts.

2). X.721

The description of threshold mechanism is clause 9.3.  It defines both the counter-threshold and gauge-threshold. It also covers the hysteresis mechanism for these two types.
9.3
Threshold.3
Thresholdtc  \l 29 ".3
Threshold"
A threshold is the general mechanism for generating a defined notification from changes in numeric attributes values. Two types of thresholds are defined, for counters and for gauges, because the required behaviour is significantly different in the two cases. Both allow attribute values that are of integer data types. Other types of threshold may be defined in the future.

9.3.1
Counter-threshold.3.1
Counter-thresholdtc  \l 39 ".3.1
Counter-threshold"
The counter-Threshold is the general mechanism for generating a defined notification from changes in any value of attribute type counter.

The Counter-Threshold is related to a defined notification. It has the basic property that the defined notification is triggered when the value of the count becomes equal to the comparison level of the threshold. The definition also allows for more complex styles of operation when needed: the comparison attribute is in general a set of levels, for example to represent different degrees of severity of a fault condition, and the notification is triggered whenever the count value reaches any of the levels.

In addition, an offset mechanism is also available to allow particular counting intervals to be detected, as follows. If the offset value is not zero, whenever the threshold is triggered by the counter value reaching a comparison level, that comparison level is incremented by the offset value. This is regarded as taking place instantaneously, i.e. before the count is incremented. Thus, for each level, the threshold triggers a notification every time the count increases by an interval equal to the offset value. When the comparison value exceeds the modulus of the counter, it wraps around.

For a counter-threshold, the time at which the threshold offset was last applied, or the time at which the count was last initialized is the arm-time.

The Counter-Threshold is modelled as a set-valued attribute.

value type

–
comparison level, integer;

–
offset value, integer;

–
notifications on/off switch, boolean.

inherent properties

–
the comparison levels are non-negative integers;

–
the offset values are non-negative integers;

–
the notifications switch is on or off.

permitted operations

–
Get, Set, Add, Remove.

implicit relations

–
directly related to a single count;

–
directly related to a defined notification.

specification properties

–
count to which it applies;

–
the defined notification that may be triggered.

Any relationship between a threshold attribute and any underlying mechanism is specified as part of the behaviour of the managed object class containing the threshold.

counter-Threshold
 ATTRIBUTE


WITH ATTRIBUTE SYNTAX


Attribute-ASN1Module.CounterThreshold;


 MATCHES FOR EQUALITY ;;

9.3.2
Gauge-threshold.3.2
Gauge-thresholdtc  \l 39 ".3.2
Gauge-threshold"
The gauge-Threshold is the general mechanism for generating one or more defined notifications from changes in any value of attribute type gauge. A hysteresis mechanism is provided to avoid the repeated triggering of event notifications when the gauge makes small oscillations around a threshold value. This capability is provided by specifying threshold values in pairs; one being a high threshold value and the other being a low threshold value. The difference between threshold values is the hysteresis interval.

The Gauge-Threshold is a set-valued attribute used to define threshold levels associated with notifications. As a set valued attribute, it may have zero or more members. Each member consists of a sequence of two submembers, notifyLow and notifyHigh. Each of these submembers in turn has a structure and consists of a sequence of a gauge value and its associated on/off switch.

notifyHigh: This structured submember defines the value that the gauge must reach or exceed in order to optionally generate notification, together with a switch value that controls the generation of the notification.

notifyLow: This structured submember defines the value that the gauge must fall to or below in order to optionally generate notification, together with a switch value that controls the generation of the notification.

Gauge-Thresholds have the constraint that notifyHigh has a gauge value that is greater than or equal to that of notifyLow.

Gauge-Thresholds have the following constraints

–
notify-high's gauge value and notify-low's threshold value are of the same type as the gauge;

–
notify-high's threshold value is greater or equal to notify-low's threshold value;

–
 notify-high's on/off switch and notify-low's on/off switch are of type boolean.

Gauge-Thresholds have the following behaviour

–
initially, if notify-high's on/off switch is true and the gauge value becomes equal to or greater than notify-high's gauge value, in a positive going direction, then the defined event notification is triggered; subsequent crossings of notify-high's gauge value shall not cause further generation of event reports unless the gauge value becomes equal to or less than notify-low's threshold value.

–
initially, if notify-low's on/off switch is true and the gauge value becomes equal to or less than notify-low's gauge value, in a negative going direction, then the defined event notification is triggered; subsequent crossings of notify-low's gauge value shall not cause further generation of event reports unless the gauge value becomes equal to or greater than notify-high's gauge value.

For either case, the time at which the notification is again enabled is defined as the arm-time.

Any relationship between a threshold attribute and any underlying mechanism is specified as part of the behaviour of the managed object class containing the threshold.

gauge-Threshold
 ATTRIBUTE


 WITH ATTRIBUTE SYNTAX Attribute-ASN1Module.GaugeThreshold;


 MATCHES FOR EQUALITY ;;
Conclusion: No conflicts.






