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6.3.3
Operation triggerHeartbeat (M)

6.3.3.1
Definition

The IRPManager invokes this operation to solicit/trigger notifyHeartbeat notification(s). 
In this operation, the IRPManager provides a token that allows the IRPAgent to identify the communication path(s) used between the IRPManager and the Notification IRPAgent (i.e., link-b of figure 1 of CS IRP Requirement [??]).
After the successful completion of the operation, the IRPAgent shall emit one triggered-heartbeat notifyHeartbeat notification on each communication path identified.  The triggered-heartbeat notifyHeartbeat notification is specified in clause 6.4.1.   
The IRPAgent should only emit notifyHeartbeat on the identified communication path(s). .  The IRPAgent should not emit notifyHeartbeat on other communication paths.  However, the IRPAgent may emit notifyHeartbeat on all communication paths of all notification subscriptions.  This is to avoid the use of notification filter in certain IRPAgent configurations that can cause notification performance degradation.
If the operation fails, the notification shall not be emitted.

6.3.3.2
Input parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	token
	M
	--
	IRPAgent uses it to identify the  communication path(s) used in a notification subscription established between the triggering IRPManager and the Notification IRPAgent.
(Note: In CMIP SS, this token will be mapped to managerIdentifier.  In CORBA SS, this token will be mapped to ntfSubscriptionId.  This note may not be needed here in the IS.)




6.3.3.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Operation succeeded, Operation failed)
	If notificationEmissionInitiated is true, then status = OperationSucceeded. 
Otherwise, status = OperationFailed.



6.3.3.4
Pre-condition

There is no pre-condition.
6.3.3.5
Post-condition


notificationEmissionInitiated
	Assertion Name
	Properties

	notificationEmissionInitiated
	The CSIRP has successfully initiated the emission of the notifyHeartbeat.  Note that this notifyHeartbeat may or may not be able to reach the IRPManager.


6.3.3.6
Exceptions

There is no exception.
6.4
Interface CSIRPNotifications (M)

.

6.4.1

Notification notifyHeartbeat (M)

6.4.1.1

Definition

The subscribed IRPManager instances are notified that the resources supporting the communication path between the Notification IRPAgent and the notification receiving IRPManager are working.  

6.4.1.2

Input Parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	ObjectClass
	M,Y
	CSIRP.objectClass.
	Notification header - see 3GPP TS 32.302 [8].


	ObjectInstance
	M,Y
	CSIRP.objectInstance.
	Notification header - see 3GPP TS 32.302 [8]. This and objectClass shall contain the same information as systemDN.


	EventTime
	M,Y
	--
	Notification header - see 3GPP TS 32.302 [8].


	NotificationId
	O
	This carries the semantics of notification identifier.
	Notification header - see 3GPP TS 32.302 [8].


	SystemDN
	C,Y
	IRPAgent.systemDN
	Notification header - see 3GPP TS 32.302 [8].


	notificationType
	M,Y
	“notifyHeartbeat”
	Notification header - see 3GPP TS 32.302 [8].


	heartbeatPeriod
	M, N
	CSIRP.heartbeatPeriod
	

	triggerFlag
	M, N
	ENUM {IRPManager, IRPAgent}
	If this is a scheduled-notification,, its value  shall be “IRPManager”.  If this is a triggered-notification,the value shall be ”IRPAgent”.
(We want to discuss if this triggerFlag is necessary.)


	token
	M, Y
	--
	If the value of triggerFlag is “IRPManager”, this field is the same as the value of input parameter “token” of  “triggerHeartbeat” operation.


If the value of triggerFlag is “IRPAgent”, this field contain no information.


	commPathLocator
	O, N
	--
	This parameter, together with the knowledge of Notification IRPAgent system internal configuration, can determine the communication path used by this notification.  (See appendix ?? for more information.)
IRPAgent assigns its value.  




6.4.1.3
Triggering Event

6.4.1.3.1

From-state

heartbeatPeriodCountDownZero OR heartbeatPeriodResetOR heartbeatTriggeredByNM.

	Assertion Name
	Definition

	CountDownTimerZero
	CSIRP.countDownTimer becomes zero.


	HeartbeatPeriodReset
	CSIRP.heartbeatPeriod is set, to a new value, by setHeartbeatPeriod operation.



6.4.1.3.2

To-state

countDownTimerReset.
	Assertion Name
	Definition

	CountDownTimerReset
	CSIRP.countDownTimer is set to CSIRP.hearbeatPeriod.


Appendix A (Informative) : Identification of a failed communication path
A.1

Background
This discussion is applicable to the CORBA SS (that uses the OMG Notification Service) and other technology that uses similar notification technique as the OMG Notification Service.
For CS IRP to be useful, the IRPManager needs to know:

ITEM-1:
The number of communication paths used between the IRPManager and the Notification IRPAgent for a particular notification subscription.

ITEM-2:
The communication path used by a particular received heartbeat notification.
If the IRPManager does not have the knowledge of ITEM-1 above, it would not know if it has missed heartbeat notifications and therefore, could not detect communication path failure, except the case of all communication paths failure.
If the IRPManager have the knowledge of ITEM-1 but does not have knowledge of ITEM-2, it could detect that there has been a communication path(s) failure but would not be able to determine the identity of the failed communication path(s).
To address how IRPManager can have the knowledge of ITEM-1 and ITEM-2, we first characterize all possible Notification IRPAgent internal configurations.  It is noted that the internal configuration is not a subject for standardization.  The discussion on system characterization here is to clarify the types of configurations that are meaningful to support the current CS IRP specification.
A.2

Notification IRPAgent Internal Configuration

We characterize four internal configurations for Notification IRPAgent.

Config-1: The Notification IRPAgent uses one OMG Notification Channel for all supported notificationCategories.

Config-2: It uses one OMG Notification Channel for one supported notificationCategory.  For example, it uses Channel 1 for Alarm IRP only and it uses Channel 2 for PM IRP only (see diagram below).
Config-3: It uses more than one OMG Notification Channel to support one notificationCategory.

Config-4: This is a hybrid of config-1 and config-2.  Some OMG Channels are, individually, supporting one notificationCategory while some OMG Channels are, individually, supporting more than one notificationCategory.
A.3

The failed communication paths identification process
ITEM-1 Knowledge

The IRPManager should obtain this knowledge at IRPManager and Notification IRPAgent installation times,  The IRPManager cannot obtain this knowledge via standardized IRP operation at run-time.
ITEM-2 Knowledge
Config-1:

The IRPManager expects 1 heartbeat per heartbeat period.  Absence of heartbeat during the heartbeat period plus IRPAgent knowledge of its own configuration allows IRPAgent to determine the communication path that has failed.
The IRPAgent shall not use the commPathLocator parameter or the commPathLocator parameter shall be absent in notifyHeartbeat.
Config-2:
The IRPManager expects n heartbeat per heartbeat period.  The IRPManager knows the value of n because n equals to the number of notificationCategories subscribed.  When IRPManager receives less than n heartbeat per heartbeat period, it knows the exact number but not the identification of the failed communication path(s).  The received commPathLocator values received and the IRPAgent knowledge of the Notification IRPAgent internal configuration enables the identification of the failed communication path(s).
For example, the IRPAgent pushes notifyHeartbeat with commPathLocator=“channel 1” on CP-A1 and CP-B1 and pushes commPathLocator=”channel 2” on CP-B2 and CP-A2.   When IRPManager-B, using subscription ID=3 and expecting two heartbeats per period, receives one notifyHeartbeat, detects/knows that one communication path has failed.  The entity that knows:
(a) The commPathLocator (say ==”channel 1”) of the received notifyHeartbeat 
(b) The subscription ID involved and 
(c) The IRPAgent knowledge of the Notification IRPAgent system configuration
will be able to identify the failed communication path (i.e in this case, CP-B2). 
The IRPAgent shall use the commPathLocator parameter.  The value of “channel 1” is an example.  IRPAgent could choose any other identification.
Config-3 and config-4:

There is no recommendation on how IRPManager can obtain answers for ITEM-1 and ITEM-2.  Suppliers are discouraged to use these configurations if support of CS IRP is intended.
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Figure ??: Hypothetical IRPAgent internal configuration supporting CS IRP
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