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Change in Clause 4.2.2

4.2.2
Measurement result generation

Each measurement job will be collecting result data at a particular frequency, known as the granularity period of the measurement job. At the end of the granularity period a scheduled result report is generated for each measurement job that is actively collecting performance measurement result data, i.e. for all the measurement types and measured resources covered by the job.

The measurement result data can be collected in each NE of the network in a number of ways:

-
cumulative incremental counters triggered by the occurrence of the measured event;

-
status inspection (i.e. a mechanism for high frequency sampling of internal counters at pre-defined rates);

-
gauges (i.e. high tide mark, low tide mark);

-
discrete event registration, where data related to a particular event is captured.

These are described in the following clauses.

Cumulative counter: The NE maintains a running count of the event being counted. The counter is reset to a well-defined value (usually "0") at the beginning of each granularity period.

Status inspection: Network elements maintain internal counts for resource management purposes. These counts are read at a predetermined rate, the rate is usually based upon the expected rate of change of the count value. Status inspection measurements shall be reset at the beginning of the granularity period and will only have a valid result at the end of the granularity period.

Gauge: Gauges represent dynamic variables that may change in either direction. Gauges can be integer or real valued. If a gauge is required to produce low and high tide marks for a granularity period (e.g. minimum and maximum call duration), then it shall be reinitialised at the beginning of each granularity period. If a gauge is required to produce a consecutive readout over multiple granularity periods (e.g. cabinet temperature), then it shall only be reinitialised at the start of a recording interval (see definition of "recording interval" in clause 5.2.1.2).

Discrete Event Registration: This is a measurement of a specified event where every Nth event would be taken into account. The value of N is dependent on the frequency of occurrence of the event being measured. Discrete event registration measurements shall be reset at the beginning of each granularity period and will only have a valid result at the end of the granularity period. If no events are recorded during the granularity period a Null value is recorded.
End of Change in Clause 4.2.2

Change in Clause 5.6
5.6
Usage of Alarm IRP for performance alarms

Performance alarms allow Network Operators to be quickly informed of significant PM-related events. Authorized users can (a) set the measurement thresholds and (b) define the characteristics of related performance alarm notifications (e.g. perceivedSeverity). Crossing of thresholds shall result in the emission of a performance alarm notification. 
Performance alarms may be defined against any managed object supporting measurement definitions, e.g. UtranCell, SgsnFunction. The source object of the performance alarm shall be the source object instance of the measurement that caused the alarm. Upon threshold crossing, the subscribed users (i.e. Notification IRP Managers) shall be notified via the Alarm IRP and Notification IRP. The Alarm IRP and Notification IRP are described in TS 32.111-2 [21] and TS 32.302 [11].

All parameters of the alarm notification as described in TS 32.111-2 [21] can be used for performance alarms. This information shall be provided by the PM application as the user of the Alarm IRP, with respect to at least the event type, probable cause, perceived severity, and thresholdinfo, plus all other user supplied mandatory parameters of the alarm notification. The parameter thresholdinfo shall be present for all performance alarm notifications and shall contain information pertinent to the context in which the performance alarm was triggered.

The thresholdinfo parameter shall provide the following information:

· The identifier of the measurement which crossed the threshold

· The value of the measurement

· The threshold crossing direction (up or down)

· The threshold value (if hysteresis thresholds are supported, both raise and clear trigger values are provided)

Once a performance alarm has been raised, it can be managed as other kinds of alarms, e.g., acknowledged, unacknowledged or annotated. Performance alarms may not be cleared manually (i.e., via the ADMC [automatic detection and manual clearing], see 3GPP TS 32.111-1" [12]). Performance alarms shall be cleared when the threshold is crossed in the opposite direction to the one that triggers the alarm.

End of Change in Clause 5.6

Change in Clause 5.7

5.7
Threshold Management

To be able to monitor the overall health of the network, authorized users will have to set the thresholds used for generating Performance Alarms (see section 5.6). It is the Operator’s responsibility to ensure that threshold values are defined appropriately in order to detect performance degradations before they become service affecting.

An alarm threshold may be defined for one or more instances of a managed object class supporting measurements. Following threshold creation, it shall be possible to query the threshold information defined for an object instance.
The threshold definition shall allow the user to assign up to four different severity levels (critical, major, minor, warning) based on different threshold values. The threshold direction should also be defined as increasing or decreasing, according to which direction raises the Performance Alarm. More generally, any Performance Management specific parameters of the triggered alarm notification as described in TS 32.111-2 will be specified within the threshold configuration information.
All performance measurement types are available for threshold management. When defining thresholds, the user shall be able to select from any of the performance measurement types relevant for the object instance to which the threshold applies.


Threshold crossings are evaluated as performance data become available. For each measurement type, the current value is checked against the defined alarm threshold(s). According to the previous value for this measurement type, a new alarm, a changed alarm or a clear alarm may be raised. 

If a performance alarm is triggered for a given object instance, the same alarm cannot be triggered again for that object instance until it has been cleared. The only exception to this rule is when the severity of the performance alarm has increased/decreased.

The threshold value for cumulative counters should be a rate of variation defined in an independent way of the granularity period. (E.g. an alarm could be triggered when PDP context activation requests are received at a rate exceeding 20 requests/s). If the cumulative counter is reset to “0” at the beginning of each granularity period, the rate of variation during the granularity period is directly obtained by dividing the value read by the granularity period.

The following figure describes examples of threshold crossing for a Cumulative Counter measurement type:

· At T1, a new alarm notification A1 (minor) is generated when Level 1 is crossed

· At T2, a changed alarm notification A1 (critical) is generated when Level 2 and 3 are crossed

· At T3, a changed alarm notification A1 (minor) is generated when Level 3 and 2 are crossed

· At T4, a cleared alarm notification A1 is generated when Level 1 is crossed


[image: image1]
Figure 1: Examples of rate-based threshold crossings for a CC measurement type

For gauge measurements, the observed value of a gauge at the end of the granularity period is compared to the threshold value.
The following figure describes examples of threshold crossing for a Gauge measurement type:

· At T1, a new alarm notification A1 (minor) is generated when Level 1 is crossed
· At T2, a changed alarm notification A1 (major) is generated when Level 2 is crossed
· At T3, a cleared alarm notification A1 is generated when Level 2 and 1 are crossed

[image: image2]
Figure 2: Examples of threshold crossing for a Gauge measurement type
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In order to avoid repeatedly triggering Performance Alarms around a particular threshold level, an hysteresis mechanism may also be provided by defining threshold levels in pairs (high levels and low levels). In that case, the high level value shall be greater than or equal to the low level value. 

For each pair of high and low threshold levels, one of them shall generate an alarm notification, and the other shall generate an alarm clear notification. If the direction of the threshold crossing is increasing, a new alarm will not be generated before the measurement value has reached the high level threshold value. Furthermore, the alarm will not be cleared before the measurement value has reached the low level threshold value. For decreasing thresholds, the opposite is applied. The alarm notification shall always be generated before the alarm clear notification.The hysteresis mechanism can be used for both Gauges and Cumulative Counters thresholds.

The following figure describes examples of threshold crossings with hysteresis for a Gauge measurement type:

· At T1, a new alarm notification A1 (e.g. minor) is generated when notifyHigh1 is reached
· At T2, a changed alarm notification A1 (e.g. major) is generated when notifyHigh2 is reached
· At T3, a changed alarm notification A1(e.g. minor) is generated when notifyLow2 is reached
· At T4, a cleared alarm notification A1 is generated when notifyLow1 is reached
· At T5, a new alarm notification A2 is generated when notifyHigh1 is reached

[image: image4]
Figure 3: Examples of threshold crossings with hysteresis for a Gauge measurement type

For a threshold crossing with hysteresis example of Cumulative Counter measurement type, the monitored value for the alarms generation would be the derivative of the CC value, i.e. its rate of variation.
For DER and SI the value of the counter will be calculated over the complete granularity period. For SI the counter will be sampled at regular time intervals and the mean value over the granularity period will be calculated and compared with the threshold. For DER type the threshold is compared with the mean value of all observations collected during the granularity period. For a DER type if no observations are made during the granularity period then the DER will have a value of NULL. No valid comparison with a threshold can be made in this case. If an alarm has previously been detected it will remain outstanding. 

The following figure describes examples of threshold crossings for a DER measurement type:

· At T1, a new alarm notification A1 (minor) is generated when Level 1 is crossed

· At T2, a changed alarm notification A1 (major) is generated when Level 2 is crossed

· At T3, a cleared alarm notification A1 is generated when Level 1 is crossed

[image: image5]
Figure 4: Examples of threshold crossings for a DER measurement type
End of Change in Clause 5.7
End of Document
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