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References

The following documents contain provisions, which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
ITU-T Recommendation X.721: "Information technology - Open Systems Interconnection - Structure of management information: Definition of management information".

[2]
ITU-T Recommendation X.736: "Information technology – Open Systems Interconnection – Security Alarm Reporting Function".

[3]
ITU-T Recommendation X.732: "Information technology – Open Systems Interconnection – Relationship Management Function".

[4]
ITU-T Recommendation X.732: "Information technology – Open Systems Interconnection – State Management Function".

[5]
ITU-T Recommendation X.732: "Information technology – Open Systems Interconnection – Object Management Function".

[6]
OMG TC Document telecom/98-11-01: "OMG Notification Service".

[7]
OMG CORBA Services: "Common Object Services Specification, Update: November 22, 1996" (Clause 4 contains the Event Service specification).

[8]
3GPP TS 32.106-8: "Name Convention for Managed Objects".

[9]
3GPP TS 32.106-1: "3G Configuration Management: Concept and Requirements".

[10]
3GPP TS 32.106-2: "Notification IRP: Information Service".

[11]
3GPP TS 32.106-3: "Notification IRP: CORBA Solution Set".

[12]
3GPP TS 32.111-1: "3G Fault Management".

[13]
3GPP TS 32.111-2: "Alarm Integration Reference Point: Information Service".

[14]
3GPP TS 32.111-4: "Alarm Integration Reference Point: CMIP Solution Set".
[15]
ITU-T Recommendation X.735: "Information technology - Open Systems Interconnection - Systems Management: Log control function".
4
Architectural features

The overall architectural feature of Alarm IRP is specified in 3GPP TS 32.111-2 [13].  This clause specifies features that are specific to the CORBA SS.

4.1
Notification Services

In implementations of CORBA SS, IRPAgent conveys Alarm Information to IRPManager via OMG Notification Service (OMG TC Document telecom [6]).

OMG Event Service provides event routing and distribution capabilities. OMG Notification Service provides, in addition to Event Service, event filtering and Quality Of Service (QOS) as well.

A necessary and sufficient sub set of OMG Notification Services shall be used to support AlarmIRPNotifications notifications as specified in 3GPP TS 32.111-2 [13].

4.2
Push and Pull Style

OMG Notification Service defines two styles of interaction. One is called push style. In this style, IRPAgent pushes notifications to IRPManager as soon as they are available. The other is called pull style. In this style, IRPAgent keeps the notifications till IRPManager requests for them.

This CORBA SS specifies that support of Push style is Mandatory  (M) and that support of Pull style is Optional (O).

4.3
Support multiple notifications in one push operation

For efficiency reasons, IRPAgent may send multiple notifications using one single push operation. To pack multiple notifications into one push operation, IRPAgent may wait and not invoke the push operation as soon as notifications are available. To avoid IRPAgent to wait for an extended period of time that is objectionable to IRPManager, IRPAgent shall implement an IRPAgent wide timer configurable by administrator. On expiration of this timer, IRPAgent shall invoke push if there is at least one notification to be conveyed to IRPManager.  This timer is re-started after each push invocation.

4.4
Filter

IRPAgent shall optionally support alarm filtering based on IRPManager's supplied alarm filter constraints (e.g., as parameter in subscribe() of 3GPP TS 32.106-2 [10].  Alarm filtering can be applied in the following cases:

· It is applicable to alarms emitted by IRPAgent via AlarmIRPNotifications.  IRPManager supplies alarm filter constraint via the subscribe method.  This filter is effective during the period of subscription.

· It is applicable to alarms returned by IRPAgent via the out parameter of get_alarm_list method.  IRPManager supplies alarm filter constraint via the get_alarm_list method.  This filter is effective only for this method invocation.

· It is applicable to the calculation of alarm counts returned by IRPAgent via the out parameters of get_alarm_count method.  IRPManager supplies alarm filter constraint via the get_alarm_count method.  This filter is effective only for this method invocation.

This SS shall use of filter constraint grammar specified by reference 3GPP TS 32.106-2 [10]. The name of the grammar is called "EXTENDED_TCL". See clause 2.4, Default Filter Constraint Language in 3GPP TS 32.106-2 [10]. This SS shall use this grammar only.

5
Mapping

5.1
Operation and Notification mapping

Alarm IRP: IS 3GPP TS 32.111-2 [13] defines semantics of operation and notification visible across the Alarm IRP. Table 1 indicates mapping of these operations and notifications to their equivalents defined in this SS.

Table 1: Mapping from IS Notification/Operation to SS equivalents

IS Operation/ notification 3GPP TS 32.111-2 [13]
SS Method 
Qualifier

acknowledgeAlarms
acknowledge_alarms
M

unacknowledgeAlarms
unacknowledge_alarms
O

getAlarmList
get_alarm_list
M

getAlarmIRPVersion
get_alarm_IRP_version
M

getAlarmCount
get_alarm_count
O

notifyNewAlarm
push_structured_events

Note that OMG Notification Service 3GPP TS 32.106-2 [10] defines this method.  See clause 8.1
M

notifyClearedAlarm
push_structured_events

See clause 8.1
M

notifyChangedAlarm
push_structured_events

See clause 8.1
M

notifyAckStateChanged
push_structured_events

See clause 8.1
M

notifyAlarmListRebuilt
push_structured_events

See clause 8.1
M

5.2
Operation parameter mapping

Reference 3GPP TS 32.111-2 [13] defines semantics of parameters carried in operations across the Alarm IRP. Table 2 and table 3 indicate the mapping of these parameters, as per operation, to their equivalents defined in this SS.

Table 2: Mapping from IS acknowledgeAlarms parameters to SS equivalents
IS Operation parameter
SS Method parameter
Qualifier

alarmInformation ReferenceList
AlarmIRPConstDefs::AlarmInformationIdSeq alarm_information_id_list 
M

ackUserId
string ack_user_id
M

ackSystemId
string ack_system_id
O

bad AlarmInformation ReferenceList
AlarmIRPConstDefs::AlarmInformationIdSeq bad_alarm_information_id_list
M

status
CommonIRPConstDefs::Signal

Exceptions:

AcknowledgeAlarms, ParameterNotSupported, InvalidParameter
M

Table 3: Mapping from IS unacknowledgeAlarms parameters to SS equivalents

IS Operation parameter
SS Method parameter
Qualifier

alarm InformationReferenceList
AlarmIRPConstDefs::AlarmInformationIdSeq alarm_information_id_list
M

ackUserId
string ack_user_id
M

ackSystemId
string ack_system_id
O

badAlarm Information ReferenceList
AlarmIRPConstDefs::AlarmInformationIdSeq bad_alarm_information_id_list
M

status
CommonIRPConstDefs::Signal

Exceptions:

UnacknowledgeAlarms, OperationNotSupported, ParameterNotSupported, InvalidParameter
M

Table 4: Mapping from IS getAlarmList parameters to SS equivalents

IS Operation parameter
SS Method parameter
Qualifier

alarmAckState, filter
string filter
O

alarmInformation List
Return value of type

AlarmIRPConstDefs::AlarmInformationSeq 
M

status
Exceptions:

GetAlarmList, ParameterNotSupported, InvalidParameter
M

Table 5: Mapping from IS getAlarmCount parameters to SS equivalents

IS Operation parameter
SS Method parameter
Qualifier

alarmAckState, filter
string filter
O

criticalCount, majorCount, minorCount, warningCount, indeterminateCount,clearedCount 
long critical_count, long major_count, long minor_count, long warning_count, long indeterminate_count, long cleared_count
M

status
Exceptions:

GetAlarmCount, OperationNotSupported, ParameterNotSupported, InvalidParameter
M

Table 6: Mapping from IS getAlarmIRPVersion parameters to SS equivalents

IS Operation parameter
SS Method parameter
Qualifier

versionNumberList
Return value of type CommonIRPConstDefs::VersionNumberSet
M

status
Exceptions:

GetAlarmIRPVersion
M

5.3
Notification parameter mapping

Reference 3GPP TS 32.111-2 [13] defines semantics of parameters carried in notifications across the Alarm IRP.  Table 7 and table 8 indicate the mapping of these parameters, as per notification, to their equivalents defined in this SS.

Table 7 and table 8 are relevant for notifyNewAlarm, notifyChangedAlarm, notifyClearedAlarm, notifyAckStateChanged.

Table 7: Mapping from IS notify[New,Changed,Cleared]Alarm
and notifyAckStateChanged parameters to SS equivalents

IS Notification parameter
SS Notification parameter
Comment

notification  Header
structuredEvent

Note that OMG Notification Service [6] defines this structuredEvent.  See Clause 4 as well.
Attributes of notificationHeader are mapped to attributes of structuredEvent.  See clause 5.4 for attributes related to notificationHeader.  See Table 9 for qualifiers for the parameter-attributes.

For notifyNewAlarm, notifyChangedAlarm, notifyClearedAlarm and notifyAckStateChanged, the extendedEventType shall contain a string of extendedEventTypeValue.NOTIFY_FM_NEW_ALARM, extendedEventTypeValue.NOTIFY_FM_CHANGED_ALARM, extendedEventTypeValue.NOTIFY_FM_CLEARED_ALARM, extendedEventTypeValue.NOTIFY_FM_ACK_STATE_CHANGED respectively.

alarm Information Body
structuredEvent
Attributes of alarmInformationBody are mapped to attributes of structuredEvent.  See clause 5.4 for attributes related to alarmInformationBody.  See 3GPP TS 32.111-2 [13] for qualifiers for the parameter-attributes.

Table 8 is relevant for notifyAlarmListRebuilt.

Table 8: Mapping from IS notifyAlarmListRebuilt parameters to SS equivalents

IS Notification parameter
SS equivalent
Comment

notification Header
structuredEvent
Attributes of notificationHeader are mapped to attributes of structuredEvent. 

See clause 5.4 for attributes related to notificationHeader. 

See Table 9 for qualifiers for the parameter-attributes.

The eventType shall contain a zero-length string. 
The extendedEventType shall contain a string of extendedEventTypeValue.NOTIFY_FM_ALARM_LIST_REBUILT. 

The managedObjectInstance shall carries the DN of the IRPAgent whose Alarm List has been rebuilt.  Syntax and semantics of this string conform to the Managed Object string representation specified in [8].

reason
reason
It is a string indicating the Alarm List rebuilt reason.

5.4
Parameter Attribute mapping

Notification IRP: IS 3GPP TS 32.106-2 [10] defines the semantics of attributes for notificationHeader parameter.  Alarm IRP: IS 3GPP TS 32.111-2 [13] identifies notificationHeader for use for its IRP.  3GPP TS 32.111-2 [13] also qualifies the attributes of the notificationHeader parameter.  Table 9 shows the mapping of these IS attributes to SS equivalents. 

Table 9: Mapping from IS notificationHeader attributes to SS equivalents

IS Attribute of notificationHeader in [10]
SS Attribute
Qualifier

managedObjectClass 
managedObjectClass
M

managedObjectInstance
managedObjectInstance
M

notificationID
notificationID
M

eventTime
eventTime
M

systemDN
systemDN
M

eventType
eventType
M

extendedEventType
extendedEventType
M

6
Use of OMG Structured Event

Operation notify defined in 3GPP TS 32.111-2 [13] carries parameters, such as notificationHeader and alarmInformationBody.  In CORBA SS, OMG defined StructuredEvent (see ITU-T Recommendation X.736 [2]) is used to carry notification.  This clause identifies the OMG defined StructuredEvent attributes that carry the attributes of parameters defined in 3GPP TS 32.111-2 [13].

The composition of OMG Structured Event, as defined in the OMG TC Document telecom [6], is:

Header

      Fixed Header

           domain_name

           type_name

           event_name

      Variable Header

Body

      filterable_body_fields

      remaining_body
Table 10 lists all OMG Structured Event attributes in the second column.  The first column identifies the SS attributes, if any, that shall be carried in the Structured Event attributes.

Attributes that are denoted as “optional” in subclause 5.4 of the present document may be absent from the OMG Structured Event. As an example, if the optional monitoredAttributes attribute is not used for a particular notification, then the IRPAgent may exclude monitoredAttributes from the filterable body fields for that particular notification. Individual notifications from the same IRPAgent may include or exclude the same optional attribute.

Table 10: Use of OMG Structured Event

SS Attribute
OMG CORBA Structured Event attribute
Comment

There is no corresponding SS attribute.
domain_name
It contains a string defined by interface IRPNotificationCategoryValue.alarmIRPVersion_1_1.  It indicates the syntax and semantics of this Structured Event defined by Alarm IRP: CORBA SS 1:1.

eventType
type_name
Attribute eventType is an attribute of notificationHeader.
It shall indicate one of the following ITU-T defined semantics: communications alarm, processing error alarm, environmental alarm, quality of service alarm and equipment alarm. 

It is a string.  See  block of const string definitions starting with "ET_" in the IDL.

extendedEvent Type
event_name
Attribute extendedEventType is an attribute of notificationHeader.  
It shall identify one of the following: 

-
notify a new alarm

-
notify changes in alarm state

-
notify changes in alarm acknowledgement state

-
notify alarm cleared

-
notify Alarm List has been successfully rebuilt 

It is a string.  See block of const string definitions starting with "NOTIFY_FM_" in the IDL. 

There is no corresponding SS attribute.
variable Header


managedObject Class, managedObjectInstance
One NV pair of filterable_ body_fields
NV stands for name-value pair. Order arrangement of NV pairs is not significant.  The name of NV-pair is always encoded in string.

They are attributes of notificationHeader.  

Name of NV pair is a string, NV_MANAGED_OBJECT_INSTANCE defined in module NotificationIRPConstDefs.

Value of NV pair is a string.  See corresponding table in Notification IRP: CORBA SS (3GPP TS 32.106-3 [11]).

notification Id
One NV pair of filterable_ body_fields
It is an attribute of notificationHeader.

Name of NV pair is a string, NV_NOTIFICATION_ID defined in module NotificationIRPConstDefs.

Value of NV pair is a long. See corresponding table in Notification IRP: CORBA SS (3GPP TS 32.106-3 [11]).

eventTime
One NV pair of filterable_ body_fields
It is an attribute of notificationHeader.

Name of NV pair is NV_EVENT_TIME defined in module NotificationIRPConstDefs.  

Value of NV pair is a IRPTime.  See corresponding table in Notification IRP: CORBA SS (3GPP TS 32.106-3 [11]).

systemDN
One NV pair of filterable_ body_fields 
It is an attribute of notificationHeader.

Name of NV pair is a string, NV_SYSTEM_DN defined in module NotificationIRPConstDefs.

Value of NV pair is a string. See corresponding table in Notification IRP: CORBA SS [11].

probableCause
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_PROBABLE_CAUSE defined in module NotificationIRPConstDefs.

Value of NV pair is a short defined by PC_INDETERMINATE, PC_ALARM_INDICATION_SIGNAL, etc.

perceived Severity
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_PERCEIVED_SEVERITY defined in module NotificationIRPConstDefs.   

Value of NV pair is a short defined by PS_INDETERMINATE, PS_CRITICAL, etc.

specific Problem
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_SPECIFIC_PROBLEM defined in module NotificationIRPConstDefs.   

Value of NV pair is a string.  

correlated Notifications
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_CORRELATED_NOTIFICATIONS defined in module NotificationIRPConstDefs.   

Value of NV pair is a CorrelatedNotificationSetType.

backed UpStatus
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_BACKED_UP_STATUS defined in module NotificationIRPConstDefs.   

Value of NV pair is a boolean BackedUpStatusType.

backUpObject
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_BACK_UP_OBJECT defined in module NotificationIRPConstDefs.

Value of NV pair is a string carrying of DN of the back-up object.  See 3GPP TS 32.106-8 [8] for the DN string representation.

trend Indication
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_TREND_INDICATION defined in module NotificationIRPConstDefs.

Value of NV pair is an enum TrendIndicationType.

thresholdInfo
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_THRESHOLD_INFO defined in module NotificationIRPConstDefs.

Value of NV pair is an enum ThresholdIndicationType.

stateChange Definition
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_STATE_CHANGE_DEFINITION defined in module NotificationIRPConstDefs.

Value of NV pair is an AttributeChangeSetType.

monitored Attributes
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_MONITORED_ATTRIBUTES defined in module NotificationIRPConstDefs.   

Value of NV pair is an AttributeSetType.

proposed RepairActions
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_PROPOSED_REPAIR_ACTIONS defined in module NotificationIRPConstDefs.

Value of NV pair is a string.

additional Text
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_ADDITIONAL_TEXT defined in module NotificationIRPConstDefs.

Value of NV pair is a string.

additional Information.alarmId
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_ALARM_ID defined in module NotificationIRPConstDefs.  

Value of NV pair is a string.  

If the string is a zero-length string or if this NV pair is absent, the default semantics is that alarmId is a concatenation of managedObjectInstance, eventType, probableCause and specificProblem, if present, of this Structured Event.  Since probableCuase is encoded as a short, it shall be converted into string before concatenation.  The resultant string shall not contain spaces.

additional Information. ackTime
One NV pair of filterable_ body_fields
It is an attribute of notificationHeader.

Name of NV pair is a string, NV_ACK_TIME defined in module NotificationIRPConstDefs.

Value of NV pair is a IRPTime.

additional Information. ackUserId
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.

Name of NV pair is a string, NV_ACK_USER_ID defined in module NotificationIRPConstDefs.

Value of NV pair is a string.

additional Information. ackSystemId
One NV pair of filterable_ body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_ACK_SYSTEM_ID defined in module NotificationIRPConstDefs.  

Value of NV pair is a string.  

additional Information. ackState
One NV pair of filterable_body_fields
It is an attribute of alarmInformationBody.  

Name of NV pair is a string, NV_ACK_STATE defined in module NotificationIRPConstDefs.

Value of NV pair is a short defined by ACK_STATE_ACKNOWLEDGED and ACK_STATE_UNACKNOWLEDGED. 

There is no corresponding SS attribute.
remaining_ body
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