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1
Decision/action requested

An asynchronous mode of operation deltaSynchronisation is expected to be agreed in discussion.
2
References

1) S5-050284
OAM-NIM WT WID Delta synchronization between IRP Manager and IRP Agent
2) S5-056609
WT48Report(deltaSynchronisation), SA5#44 meeting.

2) S5-056650
Draft requirements for Delta synchronization between IRP Manager and IRP Agent, Version 0.0.3

3) S5-056651
Draft Information Service for Delta synchronization between IRP Manager and IRP Agent, Version 0.0.2

3
Rationale

The delta synchronization may take long time and will lead to a timeout failure in some case, e.g., a large number of modifications since last synchronisation or the IRP agent is quite busy. Using the asynchronization mode and transferring the delta datas with file/files, it would be helpful to alleviate the load of Inf-N and reduce the requirement for the bandwidth of the Itf-N and avoid the timeout failure farthest.

On the other hand, we have saw that some delegates have pointed out delta synchronisation may take long time in some case in the report “WT48Report(deltaSynchronisation)” in SA5#44 meeting. So we propose to regard this problem again, and reflect the consideration in the IS just as AlarmIRP in 3GPP TS 32.111-2.

For more easier understanding, an example of deltaSync in asynchronization mode is shown in the illustration following:


Step 1：IRPManager sends the request of deltaSync to IRPAgent, with asking IRPAgent to synchronize the data that having been changed since the last synchronisation or a specified time. IRPManager can request a deltaSynchronization actively, or according to the request from IRPAgent.
Step 2：After receiving the deltaSync request, IRPAgent decides whether to accept the request, and sends the response to IRPManager. 

Step 3：IRPAgent sends notifyFileready to IRPManger to indicate the delta data file has been prepared. 
4 Detailed proposal
6.3
deltaSynchOperations_1 Interface (O)
6.3.1
Operation deltaSynchronisationOfInstances (M)

6.3.1.1
Definition
This operation allows an IRPManager to request information about all or specified available instances which changed since the last delta synchronisation / last getMOattributes for the scoped instances.
A Solution Set may choose to split this operation in several operations (e.g. operations to get "iterator" which fulfil the criteria and other operations to retrieve the detailed information of the files from the "iterator").
There are two modes of operation. One mode is synchronous. In this mode, the list of MO instances in deltaLists is returned synchronously with the operation. The other mode is asynchronous. In this mode, the list of MO instances is returned via files. In asynchronous mode of operation, the only information returned synchronously is the status of the operation. A method allowing to abort an ongoing delta synchronisation process shall be available in the asynchronous mode. The mode of operation to be used is determined by means outside the scope of specification. To use asynchronous mode, the IRPManager must have established a subscription with the IRPAgent notificationIRP via the subscribe operation specified in 3GPP TS 32.302 [5].
6.3.1.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerReference
	M, F
	See 32.302
	See 32.302


	baseMOInstance
	M, F
	See 32.602
	See 32.602

RemarkK: The parameter objectInstance of a notifyCMsynchronizationRecommended notification could be used as input here.

	scope
	M, F
	See 32.662
	See 32.662

	referenceTime
	O
	GeneralizedTime
	If this parameter is not present, then the last time of synchronization is used as referenceTime. 


6.3.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	deltaLists
	M
	STRUCT < 

listOfCreatedInstances LIST of STRUCT <

MOInstance [,attributeList] >, 
listOfChangedInstances LIST of STRUCT <

MOInstance [,attributeList] >, 
listOfDeletedInstances LIST of STRUCT <

MOInstance [,attributeList] >
>
	In case the value of Status equals “Success” an empty list indicates that no such changes happened.

In case the value of Status is different from value “Success” all lists shall be empty. 

The IRP agent can deliver data which already changed before the referenceTime, due to a possible time offset between IRPManager and IRPAgent. The IRP agent should try to keep the difference between the input referenceTime and the used referenceTime as small as possible.
Case asynchronous mode, the output parameter is invalid. The information of deltaLists is carried by a file.

	referenceTime
	C *)
	GeneralizedTime
	This parameter shall be present if the corresponding input parameter was present. 

In case a different value than specified in the input was used for generating the output, then this value shall be specified here.

In case the input referenceTime was too long ago (Status= ReferenceTimeTooLongAgo), a possibly valid later referenceTime may be specified here.

	Status
	M
	ENUM (Success, ReferenceTimeTooLongAgo, TooManyChangesFullSynchronizationRecommended, LastSynchronisationTimeUnknown, Failure)
	


*) Condition: 

PRESENT IF ( (input parameter referenceTime was present) OR (value used for generating the deltaList was different to value of input parameter referenceTime) )

OPTIONALLY PRESENT IF ( Status = ReferenceTimeTooLongAgo )

6.3.1.4
Pre-condition
baseMOInstanceExists
	Assertion Name
	Definition

	baseMOInstanceExistsOrHadExisted
	The specified baseMOInstance does exist or had existed and was deleted since the last synchronisation or since the reference time.


6.3.1.5
Post-condition
deltaListsReturned
	Assertion Name
	Definition

	deltaListsReturned
	The required information is returned.


6.3.1.6 Exceptions

	Name
	Properties

	operation_failed
	Condition: the pre-condition is false or the post-condition is false.

Returned Information: The output parameter status.

Exit state: Entry state.


6.4
deltaSynchOperations_2 Interface (O)
6.4.1
Operation deltaSynchronisationOfAlarms (M)

6.4.1.1
Definition
This operation allows an IRPManager to request information about all or specified available alarms which changed since the last delta synchronisation / last getAlarmList for the scoped instances.
A Solution Set may choose to split this operation in several operations (e.g. operations to get "iterator" which fulfil the criteria and other operations to retrieve the detailed information of the files from the "iterator").
There are two modes of operation. One mode is synchronous. In this mode, the list of AlarmInformation instances in deltaLists is returned synchronously with the operation. The other mode is asynchronous. In this mode, the list of AlarmInformation instances is returned via files. In asynchronous mode of operation, the only information returned synchronously is the status of the operation. A method allowing to abort an ongoing delta synchronisation process shall be available in the asynchronous mode. The mode of operation to be used is determined by means outside the scope of specification. To use asynchronous mode, the IRPManager must have established a subscription with the IRPAgent notificationIRP via the subscribe operation specified in 3GPP TS 32.302 [5].
6.4.1.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerReference
	M, F
	See 32.302
	See 32.302

	baseMOInstance
	M, F
	See 32.602
	See 32.602

Remark: The parameter objectInstance of a notifyAlarmListRebuilt notification could be used as input here.

	scope
	M, F
	See 32.662
	See 32.662 

Remark:If the objectInstance parameter of a notifyAlarmListRebuilt notification is used as input for baseMOInstance, then the scope shall be BASE_ALL .

	referenceTime
	O
	GeneralizedTime
	If this parameter is not present, then the last time of synchronization is used as referenceTime. 


6.4.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	deltaLists
	M
	STRUCT < 

listOfCreatedInstances LIST of STRUCT <

AlarmInstance [,parameterList] >, 
listOfChangedInstances LIST of STRUCT <

AlarmInstance [,parameterList] >, 
listOfDeletedInstances LIST of STRUCT <

AlarmInstance [,parameterList] >
>
	An empty list indicates that no such changes happened.

In case the value of Status equals “Success” an empty list indicates that no such changes happened.

In case the value of Status is different from value “Success” all lists shall be empty. 

The IRP agent can deliver data which already changed before the referenceTime, due to a possible time offset between IRPManager and IRPAgent. The IRP agent should try to keep the difference between the input referenceTime and the used referenceTime as amall as possible.
Case asynchronous mode, the output parameter is invalid. The information of deltaLists is carried by a file.

	referenceTime
	C *)
	GeneralizedTime
	This parameter shall be present if the corresponding input parameter was present. 

In case a different value than specified in the input was used for generating the output, then this value shall be specified here.

In case the input referenceTime was too long ago (Status= ReferenceTimeTooLongAgo), a possibly valid later referenceTime may be specified here.

	status
	M
	ENUM (Success, ReferenceTimeTooLongAgo, TooManyChangesFullSynchronizationRecommended, LastSynchronisationTimeUnknown, Failure)
	


*) Condition: 

PRESENT IF ( (input parameter referenceTime was present) OR (value used for generating the deltaList was different to value of input parameter referenceTime) )

OPTIONALLY PRESENT IF ( Status = ReferenceTimeTooLongAgo )

6.4.1.4
Pre-condition
baseMOInstanceExists
	Assertion Name
	Definition

	baseMOInstanceExistsOrHadExisted
	The specified baseMOInstance does exist or had existed and was deleted since the last synchronisation or since the reference time.


6.4.1.5
Post-condition
deltaListsReturned
	Assertion Name
	Definition

	deltaListsReturned
	The required file information is returned.


6.4.1.5
Exceptions

	Name
	Properties

	operation_failed
	Condition: the pre-condition is false or the post-condition is false.

Returned Information: The output parameter status.

Exit state: Entry state.


IRPAgent sends notifyFileready to IRPManger to indicate the delta data file has been prepared.





IRPAgent  responds the request of the IRPManager





IRPManager sends the request of DeltaSync to IRPAgent

















