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1
Decision/action requested

It is requested to include a minuteCounter to the scheduled heartbeat notification. This parameter allows individual scheduling periods for different IRP Mangers by filtering. 
A definition for the time of sending out the first scheduled heartbeat notification is provided.

It is proposed to add a parameter in the notification explicitely indicating that a new value for the heartbeatPeriod was set (given it is decided to keep the setHeartbeatPeriod operation).

For all this explicit changes for draft TS 32.352 and 32.351 are provided and can be converted easily into CRs.
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Rationale

The current handling of different heartbeat period wishes of different IRP managers is unsatisfactory.

At the moment, draft TS 32.352 defines the behaviour for changing the heartbeat period as follows:

If a new value was set, then all subscribed IRP Managers receive a heartbeat notification which includes the new value. 

This means, that an earlier request of IRP Manager A for a heartbeat period value is overwritten by a new request of IRP Manager B to a new heartbeat period value b. If IRP Manager A is not willing to accept the new period b it is likely that he tries to reset the heartbeat period to value a. Then again IRP Manager B is similarly stubborn and insists on heartbeat period value b. And so the value of heartbeat period ping-pongs from a to b and back. This scenario would lead to a lot of undesired heartbeat notifications. 
Up to now the insufficient solution described above was taken for the sake of simplicity. As a replacement an alternative mechanism is proposed which fulfils this requirement, at least to a reasonable extent, and avoids the ping-pong of concurrent IRP managers.
The solution to fulfil this requirement is to make a filtering possible for those IRP managers which are interested in a scheduling period longer than the basic heartbeat period of the IRP agent. IRP managers having no problems with the basic heartbeat period do not need to perform any filtering.
To allow a greater flexibility in chosing an individual heartbeat period by filtering, a minimum value of 1 minute should be possible for the heartbeatPeriod.
Rationale for explicitely indicating that a new value for the heartbeatPeriod was set:

Applications or procedures in the IRP manager might need adaptations, if the heartbeatPeriod changes. Detection of the change is easier and faster, if the change is directly indicated in the heartbeat notification. 

Rationale for describing the time of sending the first scheduled heartbeat notification:

It is not described when the first scheduled heartbeat notification is to be sent (“first” being the first at all or the first after a setHeartbeatPeriod operation). This might lead to different interpretations of this behaviour. The following text is proposed:

“The first scheduled heartbeat notification after creation of the CSIPR or after a successful operation setHeartbeatPeriod shall be sent after the first expiration of a multiple of the setHeartbeatPeriod duration counted from 00:00 hours UTC. Example: setHeartBeatPeriod to 15 minutes at 13:21 UTC leads to first heartbeat notification at 13:30 UTC.”

4
Consequences and implications
For “simple” heartbeat (i.e. all managers using the same heartbeat period) no significant changes to the current model are needed. Especially no filtering is needed if an IRP manager is satisfied with the base period of the IRP agent (which can be chosen that way)

· Renaming of readable attribute in object class CSIRP: baseHheartbeatInterval

· New parameter in notification notifyHeartbeat: minuteCounter (telling the minute of day when notification is scheduled to be sent) 
· To allow a greater flexibility in choosing an individual heartbeat period by filtering, a minimum value of 1 minute should be possible for the heartbeatPeriod.

· New parameter in notification heartbeatPeriodChangedIndication
· Add a definition for sending out the first scheduled heartbeat notification.
5
Issues of discussion

It is discussable if operation setHeartbeatPeriod (or renamed: baseHeartbeatPeriod) is still needed. If not, then the related From- and to-States in clause 6.4.1.3 of TS 32.352  would have to be removed, too.
6
Proposed changes in TS 32.351
Change in Clause 4.2.1.3
4.2.1.3
Emission of CS notifications
This feature allows the managed system to send CS notifications to the NM.
Managed system will emit CS notifications to NM according to the specified frequency.
It shall be possible, that different IRP Managers receive scheduled CS notifications in different timing according to the request of the IRP Managers.

End of change in Clause 4.2.1.3
7
Proposed changes in TS 32.352
Change in Clause 5.2.1
Add attribute line “+ minuteCounter” to box <<InformationObject Class>> CSIRP

End of Change in Clause 5.2.1
Change in Clause 5.3.1
5.3.1
CSIRP
5.3.1.1
Definition

This information object represents a capability that can emit heartbeat notification periodically.  The emission frequency is controlled by an attribute named baseHeartbeatPeriod.  The notifications are submitted to NotificationIRP that will distribute them to NtfSubscriber(s) according to their related NtfSubscription(s). In addition, the CSIRP provide a method for IRPManager to trigger a heartbeat notification at any time. The IOC CSIRP inherits from the IOC ManagedGenericIRP specified in 3GPP TS 32.312 [6].
5.3.1.2
Attributes
	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	baseHeartbeatPeriod
	+
	M
	M
	M

	countDownTimer
	-
	M
	-
	-

	minuteCounter
	-
	M
	-
	-


End of Change in Clause 5.3.1
Change in Clause 5.4.1
5.4.1
Definitions and legal values

	Attribute Name
	Definition
	Legal Values

	baseHeartbeatPeriod
	It specifies the time between two emissions of heartbeat notifications. A value of zero implies there is no heartbeat emission. The unit is minute.
	value range of heartbeat period is from 5min to 60min, 0 is also a legal value.



	countDownTimer
	It represents the current value of a count down timer.
	

	lcpLabel
	It is an identifier of a logic communication path.
	

	minuteCounter
	It specifies the minute of the day.
	Type: INTEGER


End of Change in Clause 5.4.1
Change in Clause 6.3.1
6.3.1
Operation getBaseHeartbeatPeriod (M)

6.3.1.1
Definition

IRPManager invokes this operation to obtain the current baseHeartbeat period.

6.3.1.2
Input parameters

There is no input parameter.

6.3.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	baseHeartbeatPeriod
	M
	CSIRP.baseHeartbeatPeriod
	

	status
	M
	ENUM (Operation succeeded, Operation fails)
	


End of Change in Clause 6.3.1
Change in Clause 6.3.2
6.3.2
Operation setBaseHeartbeatPeriod (M)
[Editor's note: M/O to be further decided]

[Editor's note: The operation rejection condition to be further decided]
6.3.2.1
Definition

The IRPManager invokes this operation to set the baseHeartBeatPeriod. As a consequence and indicative of successful completion of the operation the IRPAgent shall emit the notifyHeartbeat specified in clause 6.4.1 immediately to all subscribed IRPManagers. If the operation fails there shall be no change of baseHeartbeatPeriod.
If the baseHeartbeatPeriod specified is the same as the current value in IRPAgent, it should be rejected.

6.3.2.2
Input parameters

	Parameter Name
	Qualifier
	Information Type
	Comment

	baseHeartbeatPeriod
	M
	CSIRP.baseHeartbeatPeriod
	

	managerIdentifier
	M
	string
	


6.3.2.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Operation succeeded, Operation failed)
	


6.3.2.4
Pre-condition

validBaseHeartbeatPeriod AND noconflictingBaseHeartbeatPeriod.

	Assertion Name
	Definition

	validBaseHeartbeatPeriod
	The valid baseHeartbeatPeriod as defined in clause 5.4.1 (Definitions and legal values).

	noconflictingBaseHeartbeatPeriod
	The BaseHeartbeatPeriod specified is not  same as the current value in IRPAgent.


6.3.2.5
Post-condition

baseHeartbeatPeriodChanged AND notifyHeartbeatEmitted.

	Assertion Name
	Definition

	baseHeartbeatPeriodChanged
	CSIRP.baseHeartbeatPeriod and CSIRP.countDownTimer are both set to input parameter baseHeartbeatPeriod.  CSIRP.countDownTimer begins to start counting down.

	notifyHeartbeatEmitted
	IRPAgent emits the notifyHeartbeat specified in clause 6.4.1 to all subscribed IRPManagers.


6.3.2.6
Exceptions

	Name
	Definition

	InvalidBaseHeartbeatPeriod
	Condition: The input parameter of baseHeartbeatPeriod is not within the allowed range.
Returned Information: The output parameter status. 

Exit state: Entry State

	ConflictingBaseHeartbeatPeriod
	Condition: The input parameter of baseHeartbeatPeriod is same as the current value in IRPAgent.
Returned Information: The output parameter status. 

Exit state: Entry State


End of Change in Clause 6.3.2
Change in Clause 6.4.1
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.

The first scheduled heartbeat notification after creation of the CSIPR or after a successful operation setHeartbeatPeriod shall be sent after the first expiration of a multiple of the setHeartbeatPeriod duration counted from 00:00 hours UTC. Example: setHeartBeatPeriod to 15 minutes at 13:21 UTC leads to first heartbeat notification at 13:30 UTC.
6.4.1.2
Input parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M, Y
	CSIRP.objectClass.
	Notification header - see 3GPP TS 32.301 [3].

	objectInstance
	M, Y
	CSIRP.objectInstance.
	Notification header - see 3GPP TS 32.301 [3]. This and object class shall contain the same information as systemDN.

	eventTime
	M, Y
	--
	Notification header - see 3GPP TS 32.301 [3].

	notificationId
	O, N
	This carries the semantics of notification identifier.
	Notification header - see 3GPP TS 32.301 [3].

	systemDN
	C, Y
	IRPAgent.systemDN
	Notification header - see 3GPP TS 32.301 [3].

	notificationType
	M, Y
	“notifyHeartbeat”
	Notification header - see 3GPP TS 32.301 [3].

	baseHeartbeatPeriod
	M, N
	CSIRP.baseHeartbeatPeriod
	

	baseHeartbeatPeriodChangeIndication
	M, N
	CSIRP. baseHeartbeatPeriodChangeIndication
	True or False;
If baseHeartbeatPeriodReset then the value shall be True, for all other cases False. 

	lcpLabel
	M, N
	LogicCommunicationPath.lcpLabel
	The label of LogicCommunicationPath in Notification Distribution Service by which this notifyHeartbeat notification is transfered.

	triggerFlag
	M, N
	ENUM {IRPManager, IRPAgent}
	If this notification is triggered by NM positively by invoking “triggerHeartbeat” operation, the value of this parameter shall be “IRPManager”, otherwise, it shall be ”IRPAgent”.

	managerIdentifier
	M, N
	String
	If the value of triggerFlag is “IRPManager”, this field is the same as the value of input parameter “managerIdentifier” of  “triggerHeartbeat” operation;

If the value of triggerFlag is “IRPAgent”, this field is null.

	minuteCounter
	M, Y
	CSIRP.minuteCounter 
	It specifies the minute of the day, when the notification is scheduled to be sent.


6.4.1.3
Triggering Event

6.4.1.3.1
From-state

baseHeartbeatPeriodCountDownZero OR baseHeartbeatPeriodReset OR heartbeatTriggeredByNM.

	Assertion Name
	Definition

	countDownTimerZero
	CSIRP.countDownTimer becomes zero.

	baseHeartbeatPeriodReset
	CSIRP. baseHeartbeatPeriod is set, to a new value, by setbaseHeartbeatPeriod operation.

	heartbeatTriggeredByNM
	NM invoke “triggerHeartbeat” operation to trigger “notifyHeartbeat” notification positively.


6.4.1.3.2
To-state

countDownTimerReset.
	Assertion Name
	Definition

	countDownTimerReset
	CSIRP.countDownTimer is set to CSIRP.hearbeatPeriod.


End of Change in Clause 6.4.1
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