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1
Decision/action requested

Decide: 
1. Shall delta synchronisation become a TS series or shall it be included into 32.60x / 32.111-x ?
2. Decide about requirement 2.3 if both options should be possible or only one (and in the latter case: which one?)
2
References

S5-050284 OAM-NIM WT WID Delta synchronization between IRP Manager and IRP Agent

S5-060328 Report about WT48 session (Delta synchronisation between IRP Manager and IRP Agent) [at SA5#48]

S5-060675 Draft requirements for Delta synchronization between IRP Manager and IRP Agent, Version 0.0.7) [at SA5#48]

3
Rationale

Regarding the requirements this is an update of S5-060675. All change marks refer to this document. 
Changes marked with red background colour reflect input material based on comments made at SA5#48, where no agreement has been made yet. 

Changes marked with yellow background colour mirror principal agreement of WT48 session at SA5#48, where no precise text has been proposed yet. 

Changes marked with green background colour have been made by the Rapporteur and were considered by him as part of editorial work or are changes which were agreed at SA5#48.

Remark: In WT48 session at SA5#45 it was agreed, that this document is regarded as the base working draft. Contributions related to requirements should make the requested changes easily identifiable.
4
Detailed proposal

Used Terms:

CM data: Data which can be managed by CM (no matter if basic or bulk CM)

FM data: Alarm data as it would be retrieved with operation getAlarmList

Changed: 
1. present before and has been modified

2. not present before.

3. present before, but is not present anymore.

Changed instance: A changed managed object instance or a changed entry in the alarmList.

Delta Synchronisation: Synchronisation of only those data which changed since the last synchronisation or since a specified synchronisation point.

Delta Synchronisation Point: Time from which onward changed data shall be reported. It can either be a specified time or the last delta or full synchronisation of the requesting manager.

Full Synchronisation: Synchronisation of all data regardless of the last time of a change e.g. by using operation getAlarmList (TS 32.311-2) or getMOattributes (TS 32.602) for the same (scoped) instances.
Requirements for Delta Synchronization between IRPManager and IRPAgent:

1. Concept

Delta Synchronisation allows an IRPManager to request information about changes which took place since a specific point in time (synchronisation point) and applies both to the alarm list and configuration data. This gives the IRPManager an efficient way to align his picture with the picture the IRPAgent has.
1.1. Difference to full synchronization:

“Full synchronisation”, provided in TS 32.60n and 32.111-n series by operations getMOAttributes and getAlarmList, on the other hand delivers the complete data at that point in time when the IRPAgent prepares the response to such an operation request.

For all cases when only a few data have changed, a “full synchronisation” would deliver too many data and the potentialle huge amount of data would have to be checked where changes took place. Delta synchronisation can be beneficial in these cases.

This benefit would be destroyed, if in responses to delta synchronisation request the IRPAgent would deliver the same data as in full synchronisation responses. Therefore this is not allowed (except in the trivial cases where the changed data is identical to the existing data).
1.2. Difference to logging:

A suitably administered log contains a history of the changes which took place, potentially also since the synchronisaton point. But many of these changes could refer to the same instances which e.g. changed several times or where changes were undone again. 

Delta synchronisation tries to compress this information as far as possible to only one set of delta synchronisation data per changed instance and not to report undone changes. Therefore it is not allowed to deliver the full change history since the synchronisation point (except for those trivial cases when there were no “compressable” changes).
Remark: Delta synchronisation not necessarily has to be based on a log. For cases where changes take place which are not recorded in a log – e.g. because the changes do not result in a notification to be logged – using the log would fail to produce the correct delta synchronisation data.
2. General Requirements

2.1. Data which require delta synchronization:

2.1.1. CM data

2.1.2. FM data

2.2. Scenarios when delta synchronization can be required:

2.2.1. IRPManager recognizes that its data may not be up-to-date

2.2.2. Interruption and re-establishment of the Manager-Agent communication (especially useful for interruptions when not a very big amount of data changed)
2.2.3. IRPAgent does not generate or IRPManager does not evaluate CM-related notifications (notifyObjectCreation / notifyObjectDeletion / notifiyAttributeValueChange)

2.2.4. IRPManager regularly synchronizes its data

2.3. Time parameters in the context of the delta synchronization refer to the IRPAgent’s time.

3. Requirements for operations related to delta synchronization

3.1. The Itf-N shall allow an IRPManager to request delta synchronization data for the managed resources of the whole or only a part of the network. It shall be supported to have as base object instance of scoped delta synchronisation requests an instance which is the first,  second or third level object instance in the containment tree (first level object instance is the root SubNetwork instance). 
3.2. The Itf-N shall allow an IRPManager to specify in its request if it wants delta synchronisation data starting from a synchronisationPoint in time or from the last synchronization (i.e. the last time the IRPAgent stored a section of the delta data).
3.3. The Itf-N shall allow an IRPManager to request if it wants in delta synchronisation responses 
- only the identification of the changed instances (concerning configuration or alarm status) or 
- the complete data (attributes/parameters) of the changed instances (including identification).

3.4. The Itf-N shall allow an IRPManager to request activation or deactivation of the delta synchronisation functionality.

4. Requirements for the IRPAgent

4.1. The IRPAgent shall indicate in its response to the delta synchronisation request whether the delivered data is new, was modified or deleted since the last delta synchronisation / last getAlarmList / last getMOattributes / synchronisation point for the scoped instances.

4.1.1. If an instance is created and deleted again / an alarm is raised and cleared again and acknowledged, then both should not be reported, if the IRPAgent can fulfill the delta synchronisation request exactly; if the IRPAgent delivers more data, then the deletion / alarm acknowledgement should be reported.
4.1.2. If an attribute value / an alarm parameter changes several times and the end value is not equal to the start value, then only the last change shall be reported

4.1.3. If an attribute value / an alarm parameter changes and returns to its start value, then either nothing shall be reported or the last value. It is only allowed to report a last value, which is equal to the start value, if a change took place in between. Start- and end synchronization point shall be indicated by the IRPAgent.
4.1.4. If an instance is deleted and a new instance is created with the same identifier as the deleted instance, then both the creation and the deletion shall be reported.

4.2. The IRPAgent shall be able to respond to delta synchronisation requests of different IRPManagers individually.

4.3. A change shall be reported in a delta synchronisation response regardless whether the change was already been or will be reported by other means (e.g. by a notification).

4.4. The agent can deliver more, but not less than the changed data since the delta synchronisation point. The agent should try to keep the excess delta data as small as possible. In case of such excess data the IRPAgent has to specify the used synchronisation point in its reply to the IRPManager.

4.5. The IRPAgent can refuse the delta synchronization request if too many data changed since the specified delta synchronization point. In case of such a refusion the IRPAgent has to specify the reason in its reply to the IRPManager.

4.6. The IRPAgent can refuse the delta synchronization request with last synchronisation as synchronisation point, if the IRPAgent can not determine this synchronisation point. In case of such a refusion the IRPAgent shall specify the reason in its reply to the IRPManager.

4.7. If the delta synchronisation functionality is deactivated, then a notification indicating this shall be sent out by the IRPAgent.
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