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1
Decision/action requested

The group is asked to discuss and agree on the proposed text.
2
References

[1]
3GPP TS 28.521 “Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Procedures
3
Rationale

This document proposes the VR PM data avilible notification procedure for TS 28.521 [1].
4
Detailed proposal
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2
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-
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-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 32.412 Performance Management (PM) Integration Reference Point (IRP): Information Service (IS)
[3]
GS NFV-IFA008 "Network Function Virtualization (NFV); Management and Orchestration; Ve-Vnfm Reference Point - Interface and Information Model Specification. 
[4]
3GPP TS 32.302 Configuration Management (CM) Notification Integration Reference Point (IRP); Information Service (IS)

[5]
3GPP TS 32.342 Telecommunication management; File Transfer (FT) Integration Reference Point (IRP); Information Service (IS) 
[6]
3GPP TS 32.111-2: "Telecommunication management; Fault management; Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)". ) 
[7]
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4
Performance Management procedures
4.x
Performance alarm notification procedure for NF performance measurements related to VR
Figure 4.x-1 depicts a procedure that describes how EM can generate a performance alarm when threshold crossing notifications are received from VNFM. It is assumed that EM has subscribed to receive the threshold crossing notification from VNFM. 

1. 
VNFM sends a ThresholdCrossedNotification with the following parameters (see clause 9.7.9.3 [3]) to EM to indicate the threshold that has been crossed:

- thresholdId: identifies the threshold which has been crossed.
- crossingDirection: indicates whether the threshold was crossed in upward or downward direction. 
- objectInstanceId: identifies the VNF or VNFC instance for which the threshold has been crossed.

- performanceMetric: indicates the performance metric associated with the threshold.  
- performanceValue: indicates the value of the metric that resulted in threshold crossing.

2.  EM determines whether or which alarm notification (i.e., notifyNewAlarm, notifyChangedAlarm or notifyClearedAlarm) should be sent to NM based on parameters received in ThresholdCrossedNotification (see Annex A for details of the opration).

3.
If an alarm needs to be generated, then continue; otherwise go to the end.
4.
EM saves the performance alarm to the AlarmList.

5.  If the performance alarm is a new alarm, then EM sends a notifyNewAlarm notification to NM.

6.  If the performance alarm is a changed alarm, then EM sends to NM either a notifyChangedAlarm notification, or notifyClearedAlarm / notifyNewAlarm notifications if notifyChangedAlarm is not supported.

7.
If the performance alarm is a cleared alarm, then EM sends a notifyClearedAlarm notification to NM;

Note: Step 5 to 7 can occur in any order. 
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Figure 4.x-1: Performance alarm notification procedure for NF performance measurements related to VR
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Annex A:
Mapping of threshold crossing notifications to performance alarms
Upon receiving a ThresholdCrossedNotification (see clause 9.7.9.3 [3]) from VNFM that indicates the performance measurements of VNF/VNFC, identified by objectInstanceId, has crossed the threshold, EM generate a performance alarm (see clause 5.6 [7]), according to the ThresholdMonitor (see clause 7.4.1.1 [2]) created by NM. The ThresholdMonitor definition allows a NM to assign up to four different severity levels (i.e. critical, major, minor, warning) for the performance alarm, based on four different threshold levels (see clause 5.7 [7]). The state transition diagram in Figure A-1 determines whether a performance alarm should be sent, if so with which alarm severity, based on the threshold levels that has been crossed in the current and the previous ThresholdCrossedNotification (see Annex B.1 [2]).
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Figure A.1: Threshold related performance alarm state transtion diagram
It assumes that there are 4 threshold levels – Threshold-1, Threshold-2, Threshold-3, and Threshold-4. The threshold level that has been crossed for a given ThresholdCrossedNotification notification can be derived from thresholdId, crossingDirection, and performanceValue parameters. For example, if the thresholds identified by thresholdId contain Threshold-1 = 200, Threshold-2 = 400, Threshold-3 = 600, and Threshold-4 = 800, and:

· If crossingDirection indicates that it is in increasing direction, and the value in performanceValue is 650, then Threshold-3 has been crossed.

· If crossingDirection indicates that it is in decreasing direction, and the value in performanceValue is 650, then Threshold-4 has been crossed.

The following lists the states corresponding to each threshold level that was crossed in increasing direction of the threshold monitoring. The performanceValue exceeding Threshold-4 should generate an alarm with critical severity, while the performanceValue going under Threshold-1 should declare an alarm has been cleared.  
· State-0: This state indicates that the performanceValue is below Threshold-1, and is the initial state. 

· State-1: This state indicates that the performanceValue is equal to or above Threshold-1, and below Threshold-2. 

· State-2: This state indicates that the performanceValue is equal to or above Threshold-2, and below Threshold-3.

· State-3: This state indicates that the performanceValue is equal to or above Threshold-3, and below Threshold-4.

· State-4: This state indicates that the performanceValue is equal to or above Threshold-4.

The following lists the states corresponding to each threshold level that was crossed for decreasing direction of the threshold monitoring. The performanceValue exceeding Threshold-4 should declare an alarm has been cleared, while the performanceValue going under Threshold-1 should generate an alarm with critical severity.
· State-0: This state indicates that the performanceValue is above Threshold-4, and is the initial state. 

· State-1: This state indicates that the performanceValue is equal to or below Threshold-4, and above Threshold-3. 

· State-2: This state indicates that the performanceValue is equal to or below Threshold-3, and above Threshold-2.

· State-3: This state indicates that the performanceValue is equal to or below Threshold-2, and above Threshold-1.

· State-4: This state indicates that the performanceValue is equal to or below Threshold-1.

The following lists the actions to be taken for state transitions:
· Act-1: no need to send alarm notification. 

· Act-2: send a notification notifyNewAlarm (see clause 6.8.1 in [6]). 

· Act-3: send notification notifyChangedAlarm (see clause 6.9.1 in [6]), if supported; Otherwise, send anotification notifyClearedAlarm, and then notification notifyNewAlarm.

· Act-4: send a notification notifyClearedAlarm (see clause 6.8.3 in [6]).
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