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1
Decision/action requested

This is an updated version of S5-046355 (SA5#37bis in Sophia Antipolis). The following changes have taken place. 

· Parameter in scheduled heartbeat notification to allow individual scheduling periods changed from minuteCounter to scheduledHeartbeatsCounter 
· Simplification to allow filtering for equality

· Removal of timely alignment of scheduled heartbeat notifications

· Renaming of heartBeatPeriod (to baseHeartBeatPeriod) cancelled

It is requested to include a parameter scheduledHeartbeatsCounter to the scheduled heartbeat notification. This parameter allows individual scheduling periods for different IRP Mangers by filtering. The mechanism is accompanied by two new attributes for IOC CSIRP
It is proposed to add a parameter in the notification explicitly indicating that a new value for the heartbeatPeriod was set.

For all this explicit changes for draft TS 32.352 and 32.351 are provided and can be converted easily into CRs.
2
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3
Rationale

[Text already present in S5-046355 and discussed at S5#37bis was formatted to small font]
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.
The filtering is done on a counter of the emitted heartbeat notifications. The maximum value of the counter is configured inside the IRP agent and can be read by the IRP manager. From that maximum counter value the manager can deduct the possible multitudes of the heartbeatPeriod which can be realized by simple filtering for equality: All integer numbers which are factors of the maximum value. 

Examples: 
If the maximum counter value is 4 and the heartBeatPeriod is 5 minutes, then by filtering for equality regular periods of 5 minutes (no filter), 10 minutes (filter: counter=2 or 4) and 20 minutes (filter: counter=4) can be realized. 

If the maximum counter value is 60 (=3x4x5) and the heartBeatPeriod is 1 minutes, then by filtering for equality regular periods of 1 minutes (no filter), 2 minutes (filter: counter=1 or 3 or 5 …or 59), 3 minutes (filter: counter=1 or 4 or 7 …or 58), 4, 5, 6, 8, 10, 12, 15, 20, 30 and 60 minutes can be realized. 

If the maximum counter value is 96 (=24x4) and the heartBeatPeriod is 15 minutes, then by filtering for equality regular periods of 15 minutes, 30 minutes, 45 minutes, 1 hour, 1,5 hours, 2 hours, 3 hours, 4 hours, 8 hours, 12 hours and 24 hours can be realized. 

Examples:

1. 

maximum counter value is 6, heartBeatPeriod is 5 minutes
Manager A wants 5 minute heartbeatPeriod

Manager B only wants a heartbeat notification every 15 minutes

Manager C only wants a heartbeat notification every 30 minutes

Solution: 

Manager A: no filtering
Manager B filters for scheduledHeartbeatsCounter=1 or 4
Manager C filters for scheduledHeartbeatsCounter=1
Remark: 

Current stand in TS 32.352 V1.3.0: 
Managers A, B and C will either “ping-pong”-set heartbeatPeriod from 5 to 15 to 30 minutes and back – resulting in frequent notifications - or finally live with either 5 or 15 or 30 minute period. 

2.

maximum counter value is 60, heartBeatPeriod is 1 minute
Manager A wants 10 minute heartbeatPeriod
Manager B wants 1 minute heartbeatPeriod

Solution: 

Manager B: no filtering

Manager A filters for scheduledHeartbeatsCounter=1 or 11 or 21 … or 51
Remark: 

Current stand in TS 32.352 V1.3.0: 
Not possible, 1 minute not in allowed value range. If range extended: Managers A and B will either “ping-pong”-set heartbeatPeriod from 1 to 10 minutes and back – resulting in frequent notifications - or finally live with either 1 or 10 minute period.

3.

maximum counter value is 9, heartBeatPeriod 15 minutes
Manager A wants 15 minute heartbeatPeriod

Manager B wants 1 hour heartbeatPeriod

Manager C only wants a heartbeat notification only once a day and when period has changed

Solution: 

Manager A: no filtering

Manager B filters for scheduledHeartbeatsCounter=1 or 5 or 9 or … 93
Manager C filters for scheduledHeartbeatsCounter (equal 1)

Remark: 

Current stand in TS 32.352 V1.3.0: 
Managers A, B and C will either “ping-pong”-set heartbeatPeriod from 15 to 60 minutes and back – resulting in frequent notifications - or finally live with either 15 or 60 minute period. Request of Manager C cannot be fulfilled at all.
4.
maximum counter value is 12, heartBeatPeriod is 5 minute
Manager A wants 5 minute heartbeatPeriod

Manager B wants 5 minute heartbeatPeriod

Solution: 

Manager A: no filtering

Manager B: no filtering

Remark: 

This is exactly the same as current stand in TS 32.352 V1.3.0
To allow the flexibility needed for cases like example 2, 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. 

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 heartbeat period of the IRP agent.
Here is a summary of the related changes
· New attributes of IOC CSIRP: scheduledHeartbeatsCounter, maxScheduledHeartbeatsCounter 

· New parameter scheduledHeartbeatsCounter in notification notifyHeartbeat 
· Minimum value of 1 minute for the heartbeatPeriod.

· New parameter heartbeatPeriodChangedIndication in heartbeat notification
5
Issues of discussion

With this proposal the operation setHeartBeatPeriod could be removed. 
It should be investigated, whether the benefits of having an immediate heartbeat notification by the triggerHearbeat operation outweight the implementation efforts, if the heartbeatPeriod is chosen small enough (e.g. 1 minute).

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 lines  “+ScheduledHeartbeatsCounter” and “+maxScheduledHeartbeatsCounter” to box <<InformationObject Class>> CSIRP

End of Change in Clause 5.2.1
Change in Clause 5.3.1.2
5.3.1
CSIRP
…
5.3.1.2
Attributes
	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	heartbeatPeriod
	+
	M
	M
	M

	countDownTimer
	-
	M
	-
	-

	scheduledHeartbeatsCounter
	-
	M
	-
	-

	maxScheduledHeartbeatsCounter
	+
	M
	M
	


End of Change in Clause 5.3.1.2
Change in Clause 5.4.1
5.4.1
Definitions and legal values

	Attribute Name
	Definition
	Legal Values

	heartbeatPeriod
	It specifies the time between two emissions of heartbeat notifications. A value of zero implies there is no heartbeat emission. The unit is minute.
	INTEGER; value range of heartbeat period is from 1min 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.
	

	scheduledHeartbeatsCounter
	It specifies a count of the emitted scheduled heartbeat notifications since the last reset of the counter. (including the current notification). The Counter is reset to zero every time the value maxScheduledHeartbeatsCounter was reached and every time the heartbeatPeriod is changed.
	Type: 
INTEGER 
(1.. maxScheduledHeartbeatsCounter)

	maxScheduledHeartbeatsCounter
	Maximum value for the scheduledHeartbeatsCounter
	Type: 
INTEGER (>1)


End of Change in Clause 5.4.1
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.

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].

	heartbeatPeriod
	M, N
	CSIRP.heartbeatPeriod
	

	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.

	scheduledHeartbeatsCounter
	M, Y
	CSIRP.scheduledHeartbeatsCounter 
	See 5.4.1


End of Change in Clause 6.4.1
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