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1
Decision/action requested

It is requested to decide on the proposed enhancement of heartbeat scheduling. 

Explicit changes for draft TSs 32.351 and 32.352 would then be provided as soon as possible..
2
References

S5-046036 (draft TS 32.352 V1.1.0), SA5#36bis
S5-037244r1 (draft TS 32.351 V0.1.0), SA5#36
3
Introduction

The current proposal for Communication Surveillance has two problems, for which no satisfactory solution has been proposed so far.

· There is only one heartbeat period for the scheduled heartbeat notifications for all managers. This period can be set by all managers, which may lead to conflicts in case the managers are requesting different periods. To solve this problem it was proposed to set the period by the agent and not by the managers.
· The triggered heartbeat notifications require a lot of filtering in case they shall be sent only to the triggering manager. To solve this problem it was proposed to send the triggered heartbeat notifications to all managers and not only to the triggering one.
This contribution proposes an alternative solution for Communication Surveillance, that

· Removes the need for the operation to set the heartbeat period (setHeartbeatPeriod)

· Allows managers to have different heartbeat periods for the scheduled heartbeat notifications
· Removes the need for triggered heartbeat notifications
· Is nevertheless very simple

3
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 is requested, then a heartbeat notification is sent out to all subscribed IRP Managers. . Thereby they are informed about the new heartbeat period, which is part of the content of the heartbeat notification. 

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 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. The reason behind this lies in the neglecting of a basic requirement for communication surveillance:

Requirement for Communication Surveillance: 

It shall be possible, that different IRP Managers receive scheduled CS notifications in different timing according to the request of the IRP Managers.

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.
Principle of the proposed mechanism for Communication Surveillance:
If an IRP Manager has subscribed to the CSIRP, then the IRP Agent sends out scheduled heartbeat notifications at a fixed interval, e.g. every 5 minutes. If in exceptional cases this minimum period is too short for an IRP manager, then he could set a filter to reduce the interval of “his” notifications to a deliberate multiple of the basic interval. For this the scheduled heartbeat notifications carry information allowing to find out whether a notification is relevant for an IRP Manager or not. As for the type of this information and how this information is generated a lot of possibilities exist.
4
Consequences and implications

· For “classical” heartbeat 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)

· Operation setHeartbeatPeriod can be removed
· New readable attribute in object class CSIRP: heartbeatBaseInterval

· New parameter in notification notifyHeartbeat: minuteCounter (telling the minute of day when notification was sent) or – alternatively – fitsToPeriod (a list which gives the base period multiples to which this notification fits) or – alternatively – a parameter carrying the list of managers this notification is intended for.
· Triggered heartbeat notifications are only required in case a manager receives scheduled heartbeat notifications with a quite large period. If the basic heartbeat interval is now reasonably short triggering heartbeat notifications would only make sense for managers having set a filter for not receiving every scheduled heartbeat notification emitted by the CS IRP. But now, instead of triggering the emission of a heartbeat notification the manager could also simply remove the filter to receive every scheduled heartbeat notification, i. e. with the basic period. From this perspective, the triggerHeartbeat operation is not required any more.

· The start of the period of scheduled heartbeat notifications becomes independent of the (removed setPeriod) requests by IRP managers. 

5
Issues of discussion

Also other alternative mechanisms could be used to fulfil the mentioned requirement, but they are more sophisticated – or require more filtering. They are mentioned here for completeness.
Alternative 1:

Principle: 

The IRP agent is ready to send out scheduled heartbeat notifications at a basic minimum period, e.g. every full minute. A subscribing manager can read this information and request at what minutes or at what intervals – and optionally from what time on - he wants to receive scheduled heartbeat notifications. From these request the IRP agent can decide at what times he actually sends out scheduled heartbeat notifications.

Each scheduled heartbeat notification contains information which allows to find out which IRP managers should receive it (usable as filter). If a system likes to avoid filtering it simply receives all scheduled heartbeat notifications which are actually sent.
List of related changes:
· New readable attribute in object class CSIRP: heartbeatMinimumInterval

· New internal attribute in object class CSIRP: requestedHeartbeats (list; one entry contains: ManagerId, scheduleInfo, startTime (optional) )

· Rename operation setHeartbeatPeriod to requestHeartbeatSchedule
· New parameter in requestHeartbeatSchedule (formerly setHeartbeatPeriod): scheduleInfo (either a heartbeatPeriod or specific minutes of the hour or day)

· New optional parameter in requestHeartbeatSchedule (formerly setHeartbeatPeriod): startTime 

· New parameters in notification notifyHeartbeat: minuteCounter, listOfAddressedIRPmanagers 

Alternative 2

Principle: 

In a negotiation phase the IRP managers can announce to the IRP agent their wishes for the heartbeat period. After the negotiation phase the IRP Agent chooses the optimal basic minimum interval and the individual intervals based on this input. IRP managers which subscribe later have to use what has been chosen. 

Example: Negotiation phase: IRP Manager A wants period of 6 minutes, IRP Manager B 15 minutes. IRP agent decides to minimize filtering by choosing a basic period 6 minutes and to send notifications to B every 12 minutes. This way only a filter for B is necessary. IRP Manager C, which comes later and may be would have wanted a 10 minute period, reads the used basic period and chooses to go for 6 minutes (no filter needed) or 12 minutes (filter needed)
List of related changes:

· New readable attribute heartbeatPeriodNegotiationPhase in object class CSIRP (legal values: negotiationPhase, preparationPhase, heartbeatPhase )
· New readable attribute in object class CSIRP: heartbeatMinimumInterval

· New readable attribute in object class CSIRP: usedHeartbeatInterval (value only valid in hearbeatPhase)

· New internal attribute in object class CSIRP: requestedHeartbeats (list; one entry contains: ManagerId, heartbeatPeriod )

· Rename operation setHeartbeatPeriod to requestHeartbeatSchedule

· New parameter in requestHeartbeatSchedule: heartbeatPeriod
· New parameters in notification notifyHeartbeat: minuteCounter, listOfAddressedIRPmanagers 

Alternative 3:

Principle: 

The IRP agent sends out scheduled heartbeat notifications at a given interval which is not changed (e.g. every minute). These notifications contain a minute counter. Each IRP manager sets a filter to those values of the minute counter, when they want or do not want to receive the scheduled heartbeat notifications.
List of related changes:

· New readable attribute in object class CSIRP: heartbeatInterval

· New parameters in notification notifyHeartbeat: minuteCounter
