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Background
This proposed operation is with respect to the PM IRP document (TS 32.412 V0.1.3). The baseline document that is being referred to in this discussion is the clean version of this document distributed by CMCC at the end of the Phoenix meeting.   The proposed operation is an addition to the PMIRPOperations_1 Interface.  The operation allows an IRPManager to discover which granularity periods are supported by an IRPAgent.  As the document currently stands, the IRPManager either has to use an external mechanism to discover the supported granularities, or it simply picks the granularity for job creation ‘hoping’ that it will work.

Without such an operation, if an IRPManager wanted to discover all the supported granularity periods for a job profile (objects & measurement types to monitor, etc.), it would have to systematically go through all potential granularity periods creating & destroying jobs and recording those granularity periods for which it could successfully create jobs.

The goal is that before an IRPManager tries to create a job, it knows that an attempt at job creation has a reasonable chance of success.

Use Cases
1. An IRPManager may want to display the supported granularity periods in a GUI, allowing the user to choose from among them.

2. A IRPManager may want to monitor a set of moInstances/measurementTypes, but does not know which granularity periods would work.

Proposal
A new operation should be added for retrieval of supported granularity periods.  This operation is modelled after the createMeasurementJob operation.  Input parameters are like those for the createMeasurementJob operation, except the granularity period and reporting period are not present.  Additionally, there is a flag to specify the semantics of the operation.  Output parameters include the list of supported granularity periods and an ‘unsupportedList’ which indicates measurementTypes and moInstances from the input parameters that are not supported by the IRPAgent (at any granularity period).

The idea for this capability derives from a similar capability which was designed to satisfy a requirement for the OSS through Java QoS API 

Proposed Changes to the IS Draft

7.3
PMIRPOperations_1 Interface

7.3.1
Operation createMeasurementJob (M)

7.3.1.1
Definition
IRPManager invokes this operation to request IRPAgent  to create a MeasurementJob through Itf-N. 

Once created, the attributes of MeasurementJob (except MeasurementJob.jobStatus) and the related measurementTypeScanner will not be modified during the life-time of the MeasurementJob.
One MeasurementJob can monitor and collect the value of one or multiple measurementTypes. 

When a measurementType is monitored or collected by one MeasurementJob, another MeasurementJob which want to monitor or collect the same measurementType with different granularity period will be rejected. 

[Editor’s note] The original editor’s note  “One pMAttribute can only be monitored or collected by just one measurement”  with comments “clarify that it is for a given object instance” was replaced by the above two paragraphs.

7.3.1.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	jobName
	M
	String
	It specifies a name which will be an attribute of the MeasurementJob.

	moClass
	M
	ManagedEntity.objectClass
	It specifies one managed entity class name.  IRPManager requests that one or more measurementType (s) of the instances of this class to be monitored.

	moInstanceList
	M
	List of ManagedEntity.objectInstance
	It specifies the list of managed object instances to be measured.
MoInstanceList can be absent, if so, the MeasurementJob will be applied to all known (to PMIRP) instances of the specified MO class.



	measurementCategoryList
	M
	LIST of 

MeasurementTypeScanner. measurementTypeName
	MeasurementTypeScanner. MeasurementTypeName specifies the corresponding name of measurementType to be measured.
This field can be absent, if so the MeasurementJob will be applied to all the measurementTypes of the specified MOC or MOI.

	granularityPeriod
	M
	MeasurementJob.jobGranularityPeriod
	See 6.5.1.

	reportingPeriod
	M
	MeasurementJob.jobReportingPeriod
	See 6.5.1.
EM/NE will periodically scan the performance data according to the “reportingPeriod” parameter and produces an aggregated report in one or more files. These files can be transferred through file transfer mechanism which could eventually be covered by a separate File Transfer IRP (refer to TS 32.xxx).

	startTime
	O
	MeasurementJob.jobStartTime
	See 6.5.1.

	stopTime
	O
	MeasurementJob.jobStopTime
	See 6.5.1.

	Schedule
	O
	MeasurementJob.jobSchedule
	See 6.5.1.


7.3.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	jobId
	M
	MeasurementJob.jobId
	Unique identifier of the MeasurementJob from all the existing and stopped MeasurementJobs in a PMIRP Agent.

	unsupportedList
	M
	List of STRUCT <

       ManagedEntity.objectInstance,

 MeasurementTypeScanner. measurementTypeName,

reason

>
	To create a MeasurementJob, best-effort is required. The parameter of ‘unsupportedList’ must be returned if  status = PartialSuccess.

The reason can be:
(a) measurementType is unknown to the PMIRP or

(b) It is invalid (e.g., the name contains illegal characters) or
(c) It is not supported in the specific implementation.

(d) The related moInstance is unknown (e.g., it does not exist at the time of this operation invocation) to the PMIRP.(e) Insufficient capacity to monitor the related moInstance(s)

	Status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.


7.3.1.4
Pre-condition
maxJobNotReached AND validMeasurementInfoList AND validSchedule AND validGranularityPeriod AND validReportingPeriod AND sufficientCapacity .

	Assertion Name
	Definition

	maxJobNotReached
	The total number of existing Job, including the one to be created by this operation, does not exceed maxJobAllowed.

	atLeastOneValidMeasurementType
	At least one input measurementType is valid.  The word valid means that the PMIRP is aware of this measurementType name, is aware of the ManagedEntity holding such measurementType and that the MeasurementJob created can monitor its value according to the monitoring criteria, e.g., granularity period, given in the input parameter. 

	validStartTime
	The startTime is valid.

	ValidStopTime
	The stopTime is valid. StopTime should be larger than startTime.

	validSchedule
	The schedule is valid.

	validGranularityPeriod
	The granularityPeriod is valid.

	validReportingPeriod
	The reportingPeriod is valid.

	sufficentCapacity
	The resource of EM and NE can support the requested measurement.

	noConflictingGranularityPeriod
	All the specified measurementTypes have not been monitored with another granularity period.


7.3.1.5
Post-condition
measurementJobIsCreated AND (someMeasurementTypesMonitored OR allMeasurementTypesMonitored)

	Assertion Name
	Definition

	measurementJobIsCreated.
	“The measurementJob identified by jobId exists. 
All MeasurementJob.measurementTypeNames are known.  All related ManagedEntity instances are known.  A ‘known’ measurementType name implies that PMIRP have confidence that it is a defined measurementType for the related ManagedEntity.  A ‘known’ ManagedEntity implies that PMIRP have confidence that the instance exist in the managed network.  The word ‘known’ does not imply that, at future data collection time, these known entities still exist or functioning well to respond to data collection.

Depending on the current time and the input schedule, the MeasurementJob.jobStatus will be set accordingly.  For example, if input schedule indicates to “start now”, then the MeasurementJob.jobStatus is set to Active.  If input schedule indicates to start at 02:00 PM and the current time is 1:30 PM, the MeasurementJob.jobStatus is set to Scheduled.

	someMeasurementTypesMonitored
	At least one but not all input measurementTypes are monitored by the newly created MeasurementJob.

	allmeasurementTypesMonitored
	All input measurementTypes are monitored by the newly created MeasurementJob.


7.3.1.6
Exceptions

	Exception Name
	Definition

	maxJobReached
	Condition: maxJobNotReached is false.
Returned Information: Name of this exception.  Status is set to ‘failure’.

Exit state: Entry state.

	InvalidMeasurementInfo
	Condition: (MeasurementInfoListIsValid) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State

	invalidStartTime
	Condition: validStartTime is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidStopTime
	Condition: validStopTime is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidSchedule
	Condition: validSchedule is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidGranularityPeriod
	Condition: validGranularityPeriod is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidReportingPeriod
	Condition: validReportingPeriod is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	highWorkLoad
	Condition: sufficientCapacity is false
Returned Information: Name of the exception and the detailed reason specifies whether EM or NE is high workload; status is set to ‘failure’.

Exit state: Entry state.

	conflictingGranularityPeriod
	Condition: noConflictingGranularityPeriod is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.


7.3.2
Operation stopMeasurementJob (M)
7.3.2.1
Definition
This operation supports NM to stop  a MeasurementJob through Itf-N,after which, the MeasurementJob will still be visible via Itf-N. Whether the MeasurementJob is thoroughly removed from the managed system is vendor specific and out of scope of this document.
7.3.2.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	jobId
	M
	MeasurementJob.jobId
	It specifies the MeasurementJob to be stopped.


7.3.2.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success,Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.2.4
Pre-condition
measurementJobExists AND measurementJobCanBeStopped.

	Assertion Name
	Definition

	measurementJobExists
	“MeasurementJob specified in the input parameter exists.”

	
	

	measurementJobCanBeStopped
	“MeasurementJob specified in the input parameter can be stopped now”


7.3.2.5
Post-condition
measurementJobIsStopped.
	Assertion Name
	Definition

	measurementJobIsStopped.
	“the MeasurementJob identified by JobId is still visible from Itf-N. ”


7.3.2.6
Exceptions

	Exception Name
	Definition

	unknownJob
	Condition: (MeasurementJobExists) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State

	jobCannotBeStopped
	Condition: (measurementJobCanBeStopped not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State


7.3.3
Operation suspendMeasurementJob (M)
7.3.3.1
Definition
This operation supports NM to suspend a MeasurementJob through Itf-N. When the MeasurementJob is suspended,the collection of measurement result data by the MeasurementJob willstop, regardless of its schedule, but the MeasurementJob still exists. The suspend operation is necessory in following situation:

· High work load experienced by managed system;

· The specified measurement data is not needed in a specific duration;

· Other specific requirement.

7.3.3.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	jobId
	M
	MeasurementJob.jobId
	It specifies the MeasurementJob to be suspended.


7.3.3.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success,Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.3.4
Pre-condition
measurementJobExists AND measurementJobIsNotSuspended.

	Assertion Name
	Definition

	measurementJobExists
	“The MeasurementJob specified in the input parameter exists.”

	measurementJobIsNotSuspended
	“The MeasurementJob specified in the input parameter is not suspended.” 


7.3.3.5
Post-condition
measurementJobIsSuspended.
	Assertion Name
	Definition

	measurementJobIsSuspended.
	“The MeasurementJob identified by measurementJobId is suspended.  It means the following.

(a) All files open for capturing measurement results are closed.

(b) If one of the files closed contain measurement data, a notifyPMFileReady is emitted indicating the availability of the file(s).

(c) No more reading of measurementType values.
(d) The MeasurementJob.jobStatus is set to ‘Suspended’.”


7.3.3.6
Exceptions

	Exception Name
	Definition

	unknownJob
	Condition: (measurementJobExists) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State

	jobHasBeenSuspended
	Condition: (measurementJobIsNotSuspended) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State


7.3.4
Operation resumeMeasurementJob (M)
7.3.4.1
Definition
This operation supports NM to resume a suspended MeasurementJob. When the MeasurementJob is resumed, it will work according to criteria (e.g., granularity period, startTime, stopTime, schedule) set up by the corresponding createMeasurementJob. .
7.3.4.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	jobId
	M
	MeasurementJob.jobId
	It specifies the MeasurementJob to be resumed.


7.3.4.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.4.4
Pre-condition
measurementJobExists AND measurementJobIsSuspended
	Assertion Name
	Definition

	measurementJobExists
	“MeasurementJob specified by the input parameter exists.”

	measurementJobIsSuspended
	“MeasurementJob specified by the input parameter is suspended.” 


7.3.4.5
Post-condition
measurementJobIsResumed
	Assertion Name
	Definition

	measurementJobIsResumed.
	“The MeasurementJob identified by MeasurementJobId is resumed, It means the following.

This resumed MeasurementJob shall behave as if it is first created by createMeasurementJob.  

Depending on the current time and the MeasurementJob.startTime, the MeasurementJob.jobStatus will be set accordingly.”


7.3.4.6
Exceptions

	Exception Name
	Definition

	unknownJob
	Condition: (measurementJobExists) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State

	jobIsNotSuspended
	Condition: (measurementJobIsSuspended) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State


7.3.5
Operation listMeasurementJobs (M)
7.3.5.1
Definition
This operation allows IRPManager to list the information of all or of specified current MeasurementJobs . 
7.3.5.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	retrieveInfo
	M
	List of MeasurementJob.jobId
	This parameter specifies the criteria to list the MeasurementJobs. 
If the parameter specifies the list of jobId to be retrieved, then the corresponding information of jobs will be returned. 
If the parameter contains no information, all the MeasurementJobs are retrieved.


7.3.5.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	jobInfoList
	M
	LIST OF STRUCT <

attributes of MeasurementJob,

(refer to 6.5.1)

moClass,

moInstanceList,

measurementCategoryList

(refer to 7.3.1.2)

>
	Returned information of corresponding MeasurementJobs matching the input criteria. If no match, then the length of the list will be 0 (with status== Success).

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.5.4
Pre-condition
retrieveInfoIsValid
	Assertion Name
	Definition

	retrieveInfoIsValid
	“retrieveInfo specified in the input parameter is valid.”


7.3.5.5
Post-condition
measurementJobsAreReturned AND measurementJobNotAffected
	Assertion Name
	Definition

	measurementJobsAreReturned
	“the information of required MeasurementJobs are returned in the output parameters. ”

	measurementJobNotAffected
	“The current MeasurementJob(s) are not affected by the operation.”


7.3.5.6
Exceptions

	Exception Name
	Definition

	errorCriteria
	Condition: (retrieveInfoIsValid) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State


7.3.6
Operation listJobFiles (M)
7.3.6.1
Definition
This operation allows IRPManager to list all or specified measurement data files stored in the NE/EM. These performance data files are collected for the specified MeasurementJob in the specified file creation time range. 

A Solution Set may choose to split this operation in several operations (e.g. operations to get “iterator” which fulfill the criteria and other operations to retrieve the detailed information of the files from the “iterator”.)

7.3.6.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	jobId
	M
	MeasurementJob.jobId
	It specifies the MeasurementJob whose measurement data files will be returned.

	beginTime
	O
	---
	The IRPManager wants to list information about the stored file(s) whose creation times are between (on or after) T1 and (before) T2.  

This parameter specifies T1.  It indicates date and time.

If this parameter is not supported or if this parameter is supported but it contains no information, it means the IRPManager places no restriction on the T1. 

	endTime
	O
	---
	This parameter specifies T2 (see above).  It indicates date and time.

If this parameter is not supported or if this parameter is supported but it contains no information, it means T2 is the same as the invocation time of this operation..


7.3.6.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	jobFileInfoList
	M
	STRUCT <

PMFileDescriptor.fileServerAddress(M),

PMFileDescriptor.fileUserName(M),

PMFileDescriptor.filePassword(M),

PMFileDescriptor.fileCompression(M),

PMFileDescriptor.fileFormat(M),

RelatedFileList (M)

LIST of STRUCT <

PMFileDescriptor.fileDirectory(M),

FileInfoList (M)

              LIST OF STRUCT <

PMFileDescriptor.filename(M)

PMFileDescriptor.fileSize(M)

PMFileDescriptor.fileCreationTime(M)

PMFileDescriptor.fileDeletionTime(M)
>                    
>

>

[eiditor’s note] This type should keep consistency with that of File Transfer IRP. When to define File Transfer IRP, the information defined here should be taken into consideration.

[editor’s note] The optionality qualifier will be discussed.
	The output parameter specifies the required file information.
Alternative of jobFileReference. JobFileInfoList is more efficient than jobFileReference.

	jobFileReference
	M
	STRUCT <

PMFileDescriptor.fileUserName(M),

PMFileDescriptor.filePassword(M),
PMFileDescriptor,fileCompression(M),
PMFileDescriptor.fileFormat(M),

RelatedFileList(M) 

LIST of STRUCT <

PMFileDescriptor.fileURL(M), 
PMFileDescriptor.fileSize(M)

PMFileDescriptor.fileCreationTime(M)

PMFileDescriptor.fileDeletionTime(M)

       >

>

[eiditor’s note] This type should keep consistency with that of File Transfer IRP. When to define File Transfer IRP, the information defined here should be taken into consideration.

[editor’s note] The optionality qualifier will be discussed.
	Alternative of jobFileInfoList.

	status
	M
	ENUM (Success,Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.6.4
Pre-condition
validTimes
	Assertion Name
	Definition

	validTimes
	“The beginTime is before current time.  The endTime is after beginTime..”


7.3.6.5
Post-condition
measurementJobIsNotAffected AND requiredFileInfoIsReturned.

	Assertion Name
	Definition

	measurementJobIsNotAffected.
	“The MeasurementJob identified by JobId is not affected by the operation. ”

	requiredFileInfoIsReturned
	“The required file information is returned. “


7.3.6.6
Exceptions

	Exception Name
	Definition

	invalidTimes
	Condition: (validTimes) not verified

Returned information: output parameter status is set to Failure

Exit state: Entry State


7.3.7
Operation listSupportedGranularityPeriods (M)

7.3.7.1
Definition
IRPManager invokes this operation to request IRPAgent to return the list of supported granularity periods through Itf-N.
Two different semantics may be specified.  The choice of semantic is based on the optional input parameter ‘isBasedOnCurrentLoad’:

· (Optional) If the semantic of the operation is that it is based on the current load, then to the best of the IRPAgent’s knowledge, an IRPManager could immediately request job creation using the given input parameters (excluding those in the returned ‘unsupportedList’), a legal reportingPeriod, and one of the returned granularity periods, and the requested job would succeed completely.

· (Default) Otherwise, the semantic is that the returned granularity periods represent that in a ‘best case’ scenario – i.e., on an unloaded system – an IRPManager could request job creation using the given input parameters (excluding those in the returned ‘unsupportedList’), a legal reportingPeriod, and one of the returned granularity periods, and the requested job would succeed completely.

7.3.7.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	moClass
	M
	ManagedEntity.objectClass
	It specifies one managed entity class name.  IRPManager requests the list of valid granularity periods for one or more measurementType (s) of the instances of this class.

	moInstanceList
	M
	List of ManagedEntity.objectInstance
	It specifies the list of managed object instances for which the output granularity periods must be valid.
MoInstanceList can be absent, if so, the output granularity periods must be valid for all known (to PMIRP) instances of the specified MO class.



	measurementCategoryList
	M
	LIST of 

MeasurementTypeScanner. measurementTypeName
	MeasurementTypeScanner. MeasurementTypeName specifies the corresponding name of measurementType for which the output granularity periods must be valid.
This field can be absent, if so the output granularity periods must be valid for all the measurementTypes of the specified MOC or MOI.

	startTime
	O
	MeasurementJob.jobStartTime
	See 6.5.1.

	stopTime
	O
	MeasurementJob.jobStopTime
	See 6.5.1.

	Schedule
	O
	MeasurementJob.jobSchedule
	See 6.5.1.

	isBasedOnCurrentLoad
	O
	Boolean
	If true, the IRPManager could immediately request job creation using the given input parameters (excluding those in the returned ‘unsupportedList’), a legal reportingPeriod, and one of the returned granularity periods, and the requested job would succeed completely (to the best of the IRPAgent’s knowledge).

If false, the returned list of granularity periods describe what would be supported in a ‘best case’ scenario – i.e., when there are no other jobs in the system.  (This is the behaviour when an implementation does not support this optional field.)


7.3.7.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	supportedGranularityPeriods
	M
	List of MeasurementJob.jobGranularityPeriod
	See 6.5.1.

	unsupportedList
	M
	List of STRUCT <

       ManagedEntity.objectInstance,

 MeasurementTypeScanner. measurementTypeName,

reason

>
	To create a MeasurementJob, best-effort is required. The parameter of ‘unsupportedList’ must be returned if  status = PartialSuccess.

The reason can be:
(e) measurementType is unknown to the PMIRP or

(f) It is invalid (e.g., the name contains illegal characters) or
(g) It is not supported in the specific implementation.

(h) The related moInstance is unknown (e.g., it does not exist at the time of this operation invocation) to the PMIRP.

(i) Insufficient capacity to monitor the related moInstance(s)

	Status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.


7.3.7.4
Pre-condition
validMeasurementInfoList AND validSchedule.

	Assertion Name
	Definition

	atLeastOneValidMeasurementType
	At least one input measurementType is valid.  The word valid means that the PMIRP is aware of this measurementType name, is aware of the ManagedEntity holding such measurementType and that the MeasurementJob created can monitor its value according to the monitoring criteria, e.g., granularity period, given in the input parameter. 

	validStartTime
	The startTime is valid.

	ValidStopTime
	The stopTime is valid. StopTime should be larger than startTime.

	validSchedule
	The schedule is valid.


7.3.7.5
Post-condition
granularityPeriodsAreReturned AND measurementJobNotAffected
	Assertion Name
	Definition

	granularityPeriodsAreReturned
	“the information required is returned in the output parameters. ”

	measurementJobNotAffected
	“The current MeasurementJob(s) are not affected by the operation.”


7.3.7.6
Exceptions

	Exception Name
	Definition

	InvalidMeasurementInfo
	Condition: (MeasurementInfoListIsValid) not verified

Returned information: output parameter status is set to ‘failure’
Exit state: Entry State

	invalidStartTime
	Condition: validStartTime is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidStopTime
	Condition: validStopTime is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.

	invalidSchedule
	Condition: validSchedule is false
Returned Information: Name of the exception; status is set to ‘failure’.

Exit state: Entry state.


