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Foreword

This Technical Specification (TS) has been produced by the 3rd Generation Partnership Project (3GPP).

The present document is part the 32.41x-series covering the 3rd Generation Partnership Project: Technical Specification Group Services and System Aspects; Telecommunication Management; Performance Management, as identified below:

32.411 "Performance Management IRP: Requirements";

32.412  "Performance Management IRP: Information Service";

32.413  "Performance Management IRP: CORBA Solution Set";
32.414: "Performance Management IRP: CMIP Solution Set".

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a set of TSs which describe the requirements and information model necessary for the Telecommunication Management (TM) of 3G systems. The TM principles and TM architecture are specified in 3GPP TS 32.101 [1] and 3GPP TS 32.102 [2].

A 3G system is composed of a multitude of Network Elements (NE) of various types and, typically, different vendors, which inter-operate in a co-ordinated manner in order to satisfy the network users' communication requirements. 
Any evaluation of PLMN-system behaviour will require performance data collected and recorded by its NEs according to a schedule established by the EM. 

This aspect of the management environment is termed Performance Management. The purpose of any Performance Management activity is to collect performance related data, which can be used to locate potential problems in the network.
1
Scope

The present document specifies the Information Service for the Performance Management Integration Reference Point (PM IRP) as it applies to the Network Elements (NE), Element Manger (EM) and Network Manager (NM).
This IRP IS defines the semantics of operations (and their parameters) visible across the Itf-N in a protocol and technology neutral way. It does not define the syntax or encoding of the operations and their parameters.

2
References

The following documents contain provisions, which through reference in this text constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
3GPP TS 32.101: "3G Telecom Management principles and high level requirements".

[2]
3GPP TS 32.102: "3G Telecom Management architecture".

[3]
ITU-T Recommendation X.721 (02/92): "Information Technology - Open Systems Interconnection – Structure of Management Information: Definition of Management Information".



[4]
3GPP TS 32.111-2: “Alarm Integration Reference Point: Information Service”.
[5]
3GPP TS 32.301: "Notification IRP: Requirements".

[6]
3GPP TS 32.312: "Generic IRP: Information Service".

[7]
3GPP TS 32.622: " Generic Network Resources: NRM".
[8]
3GPP TS 32.401: "3G Performance Management, Concept & Requirements".
[9]
3GPP TS 32.411: "3G Performance Management IRP: Requirements".
[10]
3GPP TS 32.602: "3G Basic Configuration Management IRP: Information Service".
[11]
3GPP TS 32.xxx: “3G File Transfer IRP: Information Service”.

[12]
3GPP TS 32.???: “Name Convention for Managed Objects”.
  3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms defined in TS 32.411[9] are used.
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

CMIP
Common Management Information Protocol

CMIS
Common Management Information Service

CORBA
Common Object Request Broker Architecture

EM



Element Manger

ETSI
European Telecommunications Standards Institute

IOC
Information Object Class

IRP



Integration Reference Point
NE




Network Element

NM
Network Manager

OMG
Object Management Group

PM
Performance Management
SNMP
Simple Network Management Protocol

UML
Unified Modelling Language

4 System Overview

4.1
System context

Figure 4.1 and 4.2 identify system contexts of the IRP defined by the present specification in terms of its implementation called IRPAgent and the user of the IRPAgent, called IRPManager.  For a definition of IRPManager and IRPAgent, see 3GPP TS 32.102 [2]. 

The IRPAgent implements and supports this IRP. The IRPAgent can reside in an Element Manager (EM) ) (see Figure 4.1) or a Network Element (NE) ) (see Figure 4.2) . In the former case, the interfaces (represented by a thick dotted line) between the EM and the NEs are not the subject of this IRP. 

An IRPManager using this IRP shall choose one of the two System Contexts defined here, for each NE. For instance, if an EM is responsible for managing a number of NEs, the NM shall access this IRP through the EM and not directly to those NEs. For another IRP though, the System Context may be different.
By observing the interaction across this IRP, one cannot deduce if EM and NE are integrated in a single system or if they run in separate systems.
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Figure 4.1: System Context A
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Figure 4.2: System Context B

4.2
Compliance rules

For general definitions of compliance rules related to qualifiers (Mandatory/Optional/Conditional) for operations, notifications and parameters (of operations and notifications) please refer to 3GPP TS 32.102 [2].

An IRPAgent that incorporates vendor-specific extensions shall support normal communication with a 3GPP SA5‑compliant IRPManager with respect to all Mandatory and Optional managed object classes, attributes, associations, operations, parameters and notifications without requiring the IRPManager to have any knowledge of the extensions.  

Given that 

· rules for vendor-specific extensions remain to be fully specified, and 

· many scenarios under which IRPManager and IRPAgent interwork may exist,

it is recognised that in Release 4/5 the IRPManager, even though it is not required to have knowledge of vendor-specific extensions, may be required to be implemented with an awareness that extensions can exist and behave accordingly.  

5
Modelling approach

This clause identifies the modelling approach adopted and used in this IRP.

As described in 3GPP TS 32.101 [1], an IRP comprises the following components:

(1) an IRP Information Model that specifies the interface in a protocol neutral manner, defined as an Information Service and/or one or more Network Resource Models,

(2) a number of IRP Solution Sets that provide the actual realization of the operations and notifications defined in the IRP Information Model for each protocol environment.
The present document defines one such Information Service – the PM IRP: IS.

The IRP Information Service is a specification of the operations and notifications that are visible over the IRP. These operations/notifications are generic in the sense that they do not specify the Managed Objects that are retrieved/manipulated/informed about over the interface, and thus this IS is independent of the NRM being managed. 

5.1
IRP Information Service modelling approach

The IRP Information Service of the subject IRP specifies a number of protocol-independent operations and notifications that are needed by an IRPManager to retrieve/modify PM information from an IRPAgent. 

The operations and notifications of the IRP Information Service are mainly based on the principles of the Common Management Information Service (CMIS) defined in ITU-T X.721 [3] (M-GET etc.). Note however, that the Information Service of the subject IRP is focused on the essential operations and notifications needed for PM purposes and thus only covers a subset of the operations/notifications defined in ITU-T X.721 [3].

It is expected that most Solution Sets will implement the operations and notifications by mapping them to standard operations (and possibly standard notifications) that are applicable in the corresponding protocol environment. 
A CMIP Solution Set should for instance map the operations to the more generic operations defined in CMIS, an SNMP Solution Set should for instance map the operations to applicable SNMP operations, and a CORBA Solution Set should for instance map the operations to applicable OMG/CORBA services.

6
Information Object Classes

6.1
Information entities imported and local labels
	Label reference
	Local label

	32.622, information object class, Top
	Top

	32.622, information object class, IRPAgent
	IRPAgent

	32.622, information object class, GenericIRP
	GenericIRP

	32.312, information object class, ManagedGenericIRP
	ManagedGenericIRP

	32.602, information object class, ManagedEntity
	ManagedEntity

	32.xxx, information object class, FileDescriptor
	FileDescriptor


6.2
Class Diagram

6.2.1 
Attributes and relationships
This sub-clause introduces the set of information object classes (IOCs) that encapsulate information within the IRPAgent.  The intent is to identify the information required for the PMIRP Agent implementation of its operations and notification emission.  This sub-clause provides the overview of all support object classes in UML.  Subsequent sub-clauses provide more detailed specification of various aspects of these support object classes.
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Figure 6.1: Information Object Class UML Diagram
6.2.2
Inheritance
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Figure 6.2: Information Object Class Inheritance UML Diagram
6.3
Information Object Class Definitions
6.3.1
MeasurementJob
6.3.1.1
Definition

It represents a task that monitors and collects the performance measurement data, i.e., values of multiple PMAttributes of multiple ManagedEntity instances, at regular time intervals.  
The target PMAttributes are those PMAttributes, whose names are in the related PMAttributeScanner.pMAttributeNames, of the related ManagedEntity instances. The attributes of MeasurementJob and PMAttributeScanner can not be modified (except jobStatus) once measurementJob is created. 
The MeasurementJob shall use its information and that of the related PMAttributeScanner (s) to perform measurement data collection during the MeasurementJob life-time.  At the time of data collection, if MeasurementJob suspects the validity of the collected monitored values, the MeasurementJob shall convey the fact to the IRPManager using the suspectFlag of the Report.  The MeasurementJob will not emit any notification about this fact.  Furthermore, the MeasurementJob shall continue to monitor the same target PMAttributes.  Even in the worst possible case when the MeasurementJob cannot collect a single value from the target PMAttributes, the MeasurementJob must continue its activities according to the schedule created at MeasurementJob creation time.

The MeasurementJob, because of its internal problem or other problems, may no longer possible to collect measurement data.  In such case,  the measurementJob may have been terminated.  
6.3.1.2
Attributes
	
	

	
	

	
	

	
	

	
	

	
	


	Attribute name
	Visibility
	Support Qualifier
	Read Qualifer
	Write
Qualifier

	jobId
	+
	M
	M
	-

	jobStartTime
	+
	M
	M
	-

	jobStopTime
	+
	M
	M
	-

	jobSchedule
	+
	O
	M
	-

	jobGranularityPeriod
	+
	M
	M
	-

	jobReportingPeriod
	+
	M
	M
	-

	jobStatus
	+
	M
	M
	-


6.3.1.3
State Diagram
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Figure 6.3: State Diagram for MeasurementJob
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Figure 6.4: SubState Diagram of Active
The detail description and use cases for the state of MeasurementJob is in Annex A.
6.3.2
PMIRP

6.3.2.1
Definition

PMIRP is the representation of the performance management capabilities specified by this specification.  This IOC inherits from ManagedGenericIRP IOC specified in TS 32.312 [6].)

6.3.2.2
Attributes
	
	

	
	


	Attribute name
	Visibility
	Support Qualifier
	Read Qualifer
	Write
Qualifier

	maxJobAllowed
	-
	M
	M
	-


6.3.3
PMFileDescriptor
6.3.3.1

Definition

It represents the information about an existing closed file containing performance measurement data.  The file is ready for retrieval by IRPManagers.  The PM IRPAgent will not modify this file.  
This inherits from FileDescriptor IOC specified in TS 32.xxx [11].
[editor’s note] If the Requirement and IS of File Transfer IRP is available, the IOC PMFileDescriptor may be modified according to the File Transfer IRP.
6.3.3.2

Attributes
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	Attribute name
	Visibility
	Support Qualifier
	Read Qualifer
	Write
Qualifier

	fileDirectory
	+
	M
	M
	-

	fileName
	+
	M
	M
	-

	fileSize
	+
	M
	M
	-

	fileCompression
	+
	M
	M
	-

	fileCreationTime
	+
	M
	M
	-

	fileDeletionTime
	+
	M
	M
	-

	fileServerAddress
	+
	M
	M
	-

	fileAccessUserName
	+
	M
	M
	-

	fileAccessPassword
	+
	M
	M
	-

	fileFormat
	+
	M
	M
	-

	fileURL
	+
	M
	M
	-


6.3.4
PMAttributeScanner
6.3.4.1
Definition

It represents the role that can read the values of the measured attributes of the related ManagedEntity instances.   The names of the measured attributes are captured by pMAttributeNames, 

6.3.4.2

Attributes
	
	

	
	


	Attribute name
	Visibility
	Support Qualifier
	Read Qualifer
	Write
Qualifier

	pMAttributeNames
	+
	M
	M
	-


6.3.5
ManagedEntity

6.3.5.1
Definition

The IOC ManagedEntity represents the role that can be played by an instance of an IOC defined in Network Resources Models, e.g. Generic Network Resource Model, Core Network Resource Model, UTRAN Network Resource Model or GERAN Network Resource Model. ManagedEntity is used in the specification of PM IRP operations to represent an instance of an IOC defined in these Network Resource Models.
6.4
Information relationship definitions

6.4.1

relation-pMIRP-job (M)
6.4.1.1

Definition

This represents the relationship between PMIRP and MeasurementJob.

6.4.1.2

Role

	Name
	Definition

	theJob
	It represents the MeasurementJob.


6.4.1.3

Constraint

	Name
	Definition

	inv_uniqueJobId
	The jobIds of all MeasurementJobs, playing the role of theJob, are unique within a particular PMIRP.


6.4.2

relation-pMIRP-pMFileDescriptor (M)
6.4.2.1

Definition

This represents the relationship between PMIRP and PMFileDescriptor.

6.4.2.2

Role

	Name
	Definition

	thePMFile
	It represents the PMFileDescriptor.


6.4.2.3

Constraint

	Name
	Definition

	inv_uniqueFileName
	The concatenation of fileDirectory, filename of all PMFileDescriptor instances, playing the role of thePMFile with the same PMIRP, must be unique among all PMFileDescriptors or the uRL, playing the same role, must be unique among all PMFileDescriptors.


6.4.3

relation-job-pMAS (M)
6.4.3.1

Definition

This represents the relationship between MeasurementJob and PMArributeScanner.

6.4.3.2

Role

	Name
	Definition

	thepMAS
	It represents the PMAttributeScanner.


6.4.4

relation-pMAttributeScanner-managedEntity (M)
6.4.4.1

Definition

This represents the relationship between PMAttributeScanner and ManagedEntity.

6.4.4.2

Role

	Name
	Definition

	thePMAS
	The PMAttributeScanner, when playing this role, reads the monitored attributes of the related ManagedEntity instances.  The names of attributes are captured by the PMAttributeScanner.pMAttributeNames. .  When playing this role, the PMAttributeScanner is aware of the class name and DN of the ManagedEntity.

	theME
	The managedEntity, when playing this role, represents the actual network resource instance under measurement.


6.5
Information attribute definition

6.5.1
Definition and legal values

	Attribute Name
	Definition
	Legal Values

	jobId
	It identifies the measurementJob from all other existing and stopped measurementJob instances.  
	Its value is string.

	jobStartTime
	It specifies the begin time from which the MeasurementJob will be active.
	All values that indicate valid time.  Default value for start is “start now”

	jobStopTime
	It specifies the end time after which the MeasurementJob will be expired.
	All values that indicate valid time and it should be later than jobStartTime. Default value for stop is “never stop”.

	jobSchedule
	It specifies the detailed time frames during which the measurementJjob.jobStatus = Active and its substate =  working. 
	Its value is only one of the following, dailyScheduling or weeklyScheduling. The legal values for them refer to X.721[3] 

	jobGranularityPeriod
	It specifies the period between two successive measurements.
	The value can be 5, 15, 30 minutes, 1, 12 and 24 hours, etc. 
The minimum granularity period is 5 minutes in most cases, but for some measurements it may only make sense to collect data in a larger granularity period.

	jobReportingPeriod
	It specifies the period between two successive emissions of notifyPMJobFileReady.  The two notifications are related to the same Job.  See constraints reportTime in 6.5.2.
	Its value should be  one or multiple of jobGranularityPeriod.

	jobStatus
	It specifies the status of measurementJob.
	Its value should be one of the following: 
Scheduled, 
Active, 
Suspended
”

	maxJobAllowed
	It identifies the maximum number of current MeasurementJob instances allowed.
	Its value is vendor product specific.

	fileFormat
	It identifies the encoding technique used by the file.
	Its value should indicate the IRPVersion of the PM file format specification(TS 32.401) plus to indicate if “ASN1” or “XML-DTD” or “XML-schema” is used.

	fileURL
	It identifies the URL of the file described by PMFileDescriptor.
	String.

E.g.: 
ftp://nms.telecom_org.com/datastore/<xxx>
where <xxx> is the fileName defined in TS 32.401[8] Annex B.1.2.

	fileDirectory
	It identifies the file directory under which the related file, described by PMFileDescriptor, is stored.
	String.

E.g:
 “D:\user\performanceFiles\”

	fileName
	It identifies the name of file containing performance measurement data and is described by PMFileDescriptor
	String.

The file naming convention is defined in TS 32.401[8] Annex B.1.2.

	fileSize
	It identifies the size of a file containing performance measurement data and is described by PMFileDescriptor.
	Its value is positive Integer (the unit is byte).

	fileCompression
	It identifies the name of a file compression algorithm.  The file contains performance measurement data and is described by PMFileDescriptor.
	An empty fileCompression means that there is no compression on the file.
Choice of compression algorithm is vendor-specific but is encouraged to use industrial standard algorithm such as GZIP.

	fileCreationTime
	It identifies the file creation date and time.
	
All values that indicate valid time and should not be earlier than the related MeasurementJob creation time.

	fileDeletionTime
	It identifies the date and time beyond which the file may be deleted.
	
All values that indicate valid time.
It should be later than fileCreationTime. An empty value means “file remains forever”.

	fileServerAddress
	It identifies the address of the server holding the file.
	String.

	fileAccessUserName
	It identifies the username for fetching the file.
	A string using valid characters defined for use by Distinguished Name [12].


	fileAccessPassword
	It identifies the password for fetching the file.
	A string using valid characters defined for use by Distinguished Name [12].


	pMAttributeNames

	It identifies names of measurement attributes under monitoring.
	List of attribute names.


6.5.2
Constraints

	Name
	Definition

	attributeReadTimes
	The PMA reading times are determined by the following rules.

If granularityPeriod is 5 minutes, then read on every 5th minute of the hour.

If granularityPeriod is 15 minutes, then read on every 15th minute of the hour.

If granularityPeriod is 30 minutes, then read on every 30th minute of the hour

If granularityPeriod is 1 hour, then read on every hour of the day


If granularityPeriod is 12 hours, then the first read shall be as soon as possible on the hour and subsequent reads shall be at 12 hours interval.

If granularityPeriod is 24 hours, then the first read shall be as soon as possible on the hour and subsequent reads shall be at 24 hours interval.

	firstReportTime
	If the reportingPeriod is n times the granularityPeriod, then the first report time shall be immediately after the completion of the n-th successful attribute reading.


7
Interface Definition

7.1
Class diagram
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Figure 7.1 Class Diagram

7.2
Generic rules

· rule 1 : each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally,  each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.
· rule 2 : Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_xxx where "xxx" is the name of the optional input parameter and the pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_xxx which is raised when (a) the pre-condition supported_optional_input_parameter_xxx is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.
· rule 3 : each operation shall support a generic exception operation_failed_internal_problem which is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.
7.3
PMIRPOperations_1 Interface

7.3.1
Operation startMeasurementJob (M)

7.3.1.1
Definition
IRPManager invokes this operation to request IRPAgent  to start a MeasurementJob through Itf-N. On creation of a MeasurementJob, all information was supplied in order to collect the required data from the selected network resources as specified by the MeasurementJob and related PMAttributeScanner characteristics. 
Once created, the attributes of MeasurementJob (except MeasurementJob.jobStatus) and the related pMAttibuteScanner will not be modified during the life-time of the MeasurementJob.
One MeasurementJob can monitor and collect the value of one or multiple pMAttributes. 

[editor’s note] But one pMAttribute can only be monitored or collected by just one MeasurementJob.

7.3.1.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	

	
	




	

	
	
	
	
	

	
	
	
	
	


	
	
	
	



	



	moClass
	M
	ManagedEntity.objectClass
	It specifies one managed entity class name.  IRPManager requests that one or more PMAttribute(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.
MoInstance 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 PMAttributeScanner.pMAttributeName
	PMAttributeScanner.pMAttributeName specifies the corresponding name of pMAttribute to be measured.
This field can be absent, if so the MeasurementJob will be applied to all the pMAttributes 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,

PMAttributeScanner.pMAttributeName,

reason

>
	To start a MeasurementJob, best-effort is required. The parameter of ‘unsupportedList’ must be returned if  status = PartialSuccess.
The reason can be:
(a) PMAttribute 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.



	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.

	atLeastOneValidPMAttribute
	At least one input PMAttribute is valid.  The word valid means that the PMIRP is aware of this PMAttribute name, is aware of the ManagedEntity holding such PMAttribute 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.


7.3.1.5
Post-condition
measurementJobIsCreated AND (somePMAttributesMonitored OR allPMAttributesMonitored)
	Assertion Name
	Definition

	measurementJobIsCreated.
	“The measurementJob identified by jobId exists. 
All MeasurementJob.pMAttributeNames are known.  All related ManagedEntity instances are known.  A ‘known’ PMAttribute name implies that PMIRP have confidence that it is a defined PMAttribute 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.


	somePMAttributesMonitored
	At least one but not all input PMAttributes are monitored by the newly created MeasurementJob.


	allPMAttributesMonitored
	All input PMAttributes 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.


7.3.2
Operation stopMeasurementJob (M)
7.3.2.1
Definition
This operation supports NM to stop (to delete) a MeasurementJob through Itf-N, after which, the MeasurementJob will not be visible via Itf-N.
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 according to the behaviour of the NE/EM.”


7.3.2.5
Post-condition
measurementJobIsDeleted.
	Assertion Name
	Definition

	measurementJobIsDeleted.
	“the MeasurementJob identified by JobId doesn't exist. ”


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 PMAttribute 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 startMeasurementJob. .
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.

(a) This resumed MeasurementJob shall behave as if it is first created by startMeasurementJob.  
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 current time.




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





7.4
PmIRPNotification Interface

7.4.1

notifyPMFileReady (M)
7.4.1.1

Definition

After MeasurementJob have captured the scanned measurement data in file(s) according to the MeasurementJob.jobReportingPeriod, MeasurementJob will emit notification to subscribed IRPManager(s) to notify the availability of the file(s). 
7.4.1.2

Input Parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,F
	--
	This parameter and objectInstance together carry the same semantics of systemDN.

	objectInstance
	M,F
	--
	This parameter and objectClass together carry the same semantics of systemDN.

	notificationId
	M
	
	

	eventTime
	M,F
	--
	

	notificationType
	M,F
	“notifyPMFileReady”.  
	

	systemDN
	C,F
	IRPAgent.systemDN.
	It carries the DN of the IRPAgent that emits this notification.

	jobId
	M
	MeasurementJob.jobId
	

	jobFileInfoList
	M
	See Section 7.3.6.3.
	The parameter specifies the information of the available file.


	jobFileReference
	M
	See section 7.3.6.3
	The parameter specifies the information of the available file

	additionalText
	O
	String
	It carries vendor-specific semantics not defined in this specification.


7.4.1.3

Triggering Event

7.4.1.3.1

From-state

	Assertion Name
	Definition

	filesAreReadyAndClosed
	EM/NE have scanned the measurement data according to the reporting period defined in MeasurementJob and have stored the data into one or more files.


7.4.1.3.2
To-state

	Assertion Name
	Definition

	newNotificationReported
	The ‘notifyPmFileReady’ notification is emitted to the subscribed IRPManager(s).  Based on the information contained in the notification, the IRPManager can get the file(s) through file transfer mechanism which is defined in File Transfer IRP [11].


7.4.2 

notifyPMFilePreparationError (M)

7.4.2.1

Definition

The subscribed IRPManagers are notified regarding the occurrence of an error during the preparation of the file.  This notification is an event and will not be treated as alarms defined in Alarm IRP [4].

7.4.2.2
Input parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	objectClass
	M,F
	--
	See objectClass of 7.4.1.2

	objectInstance
	M,F
	--
	See objectInstance of 7.4.1.2.

	notificationId
	M
	--
	See notificationId of 7.4.1.2.

	eventTime
	M,F
	--
	It registers the time when file preparation failure is detected.

	systemDN
	C,F
	IRPAgent.systemDN
	

	notificationType
	M,F
	“notifyPMFilePreparationError”
	

	jobId
	M
	MeasurementJob.jobId
	

	additionalText
	M
	
	It carries vendor-specific semantics not defined in this specification.


7.4.2.3
Triggering Event

7.4.2.3.1

From-state
errorInPreparation OR hardDiskFull OR hardDiskFailure OR tooManyFiles OR collectionTimeOut OR incompleteTruncatedFile OR corruptedFile OR lowMemory OR dataNotAvailable.
	Assertion Name
	Definition

	errorInPreparation
	There is unspecified error when EM/NE prepares the PM files.

	hardDiskFull
	The file system is full and no more files can be opened.

	hardDiskFailure
	The hard disk has failed and normal input/output cannot be performed.

	tooManyFiles
	The file system lacks resource to open a new file to capture measurement data.

	collectionTimeOut
	The reading of monitored attributes takes too long.

	incompleteTruncatedFile
	The file is truncated for unspecified reason.  The suspect flag (TS 32.401 Annex A) should be set.

	corruptedFile
	The file is corrupted for unspecified reason.  The suspect flag (TS 32.401 Annex A) should be set.

	lowMemory
	The system lacks sufficient memory to open a new file to capture measurement data.

	dataNotAvailable

	Measurement data is not available when the monitored measurement attribute(s) is being read.


7.4.2.3.2

To-state

fileIsKept.
	Assertion Name
	Definition

	fileIsKept
	The file, whose preparation provokes an error, is kept (if possible) for a period after which the file may be removed.  The period is vendor specific.
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8.3
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8.4
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Figure 8.4: Scenario4 of Performance Management

Figure 8.1: Scenario of Performance Management

Annex A (normative):
Illustration of the state described in the state Diagram
A.1
Definition of state
A.1.1
Scheduled
A.1.1.1
Definition
“Scheduled” means that the job has been created and the start time has not reached. 
A.1.1.2
From State
Two cases for a MeasurementJob becomes Scheduled are as follows:
· When IRPManager invokes startMeasurementJob operation successfully, a MeasurementJob will be created and the state of the job is “Scheduled”. If the starTime is “start now”, then the MeasurementJob.jobStatus goes from “Scheduled” to “Active” immediately without further triggers.
· When IRPManager invokes resumeMeasurementJob operation on a suspended job successfully and the start time of the job has not reached, the state of the job will be “Scheduled”.
A.1.1.3
To State
Two transition for a MeasurementJob go from Scheduled are as follows:
· IRPManager can suspend the scheduled MeasurementJob for some reason. 
· IRPManager can stop the job positively, and the job will be stopped (deleted).

A.1.2
Suspended
A.1.2.1 
Definition
“Suspended” means that the job has been Suspended for some reason. 
A.1.2.2
From State

The case for a MeasurementJob becomes Suspended is as follows.

· IRPManager invokes suspendMeasurementJob operation on a scheduled or active job successfully, the state of the job will be “Suspended”.

A.1.2.3
To State
Three transition for a MeasurementJob go from Suspended are as follows:
· IRPManager can resume the suspended MeasurementJob. When the job is resumed, the measurementJob.jobStatus will be placed in such state, according to the initial startTime/stopTime/schedule, as if it is never been suspended. 
· When stop time reaches, the MeasurementJob will be stopped (deleted).

· IRPManager stops the job positively, the MeasurementJob will be stopped (deleted).

A.1.3
Active
A.1.3.1
Definition
“Active” means that the start time of a MeasurementJob has reached. There are two sub states: “Working” and “Idle”.
“Working” means that the MeasurementJob is scanning the pMAs.  When a MeasurementJob becomes active, it does not mean that the job is always working. IRPManager can set the detailed time frame (e.g. dailySchedule or weeklySchedule) for a MeasurementJob to be working. If there is no particular time frame schedule for a job, it works when it is active.
“Idle” means that the MeasurementJob is not scanning the pMAs.
A.1.3.2
From State
Two cases for a MeasurementJob becomes Active are as follows.

· When start time of a scheduled MeasurementJob has reached, the state of the job becomes “Active”.
·  IRPManager invokes resumeMeasurementJob operation on a suspended job successfully and the start time of the job has reached, the state of the job will be “Active”.
A.1.3.3
To State
Two transition for a MeasurementJob go from  Active are as follows:
· IRPManager can suspend the active MeasurementJob for some reason. 
· When stop time reaches, the job will be stopped (deleted).
· IRPManager stops the job positively, the job will be stopped (deleted).
A.2
Use cases of State
The following use cases give examples of states.

A.2.1
Use case 1
A MeasurementJob is created at 11:00, and the startTime is 14:00, stopTime is 18:00. At 12:00, the MeasurementJob is suspended, and at 13:00, the MeasurementJob is resumed.



Figure A.1 Use Case1
· At 11:00, the MeasurementJob becomes scheduled after it was created.
· At 12:00, the MeasurementJob is suspended and the jobStatus is “Suspended”.
· At 13:00, the MeasurementJob is resumed, and the jobStatus is “Scheduled” because the start time doesn’t reach.

· At 14:00, the MeasurementJob becomes active because start time reaches.
A.2.2
Use case 2
A MeasurementJob is created at 11:00, and the startTime is 12:00, stopTime is 18:00. At 13:00, the MeasurementJob is suspended, and at 14:00, the MeasurementJob is resumed.


Figure A.2 Use Case2
· At 11:00, the MeasurementJob becomes scheduled after it was created.
· At 12:00, the start time reaches, and the jobStatus is “Active”.
· At 13:00, the MeasurementJob is suspended, and the jobStatus is “Suspended”.

· At 14:00, the MeasurementJob is resumed, and the jobStatus is “Active”.
A.2.3
Use case 3
A MeasurementJob is created at 11:00 and the startTime is 12:00, stopTime is never stop. There is no other schedule defined. IRPManager stops the job positively at 14:00.

Figure A.3 Use Case 3
· At 12:00, the MeasurementJob becomes active when start time reaches. Since there is no detailed time frame for the job, the job begins to work at the same time.
· At 14:00, the MeasurementJob is stopped (deleted) when IRPManager stops the job positively.

A.2.4
Use case 4
A MeasurementJob is created at 11:00 and the startTime is 12:00, stopTime is 14:00. There is no other schedule defined.




Figure A.4 Use Case 4
· At 12:00, the MeasurementJob becomes active when start time reaches. Since there is no detailed time frame for the job, the job begins to work at the same time.
· At 14:00, the MeasurementJob is stopped (deleted) automatically when stop time comes.

A.2.5
Use case 5

A MeasurementJob is created at 11:00 and the startTime is 12:00, stopTime is never stop. There is a dailySchedule defined, which is 13:00~14:00 and 15:00~16:00 every day.


Figure A.5 Use Case 5
· At 12:00, the MeasurementJob becomes active when start time reaches. Since there is detailed time frame schedule for the job, the job works only during the specified time frame, during other time, the job is idle.
· At 13:00 and 15:00, the MeasurementJob becomes working when the daily schedule is reaches.
A.2.6
Use case 6
A MeasurementJob is created at 11:00 and the startTime is 12:00, stopTime is 13:30. The MeasurementJob.granularityPeriod is 30 minutes and the MeasurementJob.reportingPeriod is 1 hour. There is no other schedule defined.

Figure A.6 Use Case 6
· At 12:00, the MeasurementJob becomes active when start time reaches. Since there is no detailed time frame for the job, the job begins to work at the same time.
· At 13:00, the file(s) of the MeasurementJob are available, and PMIRP emits the notifyPMFileReady notification to subscriped IRPManager. 

· At 13:30, the MeasurementJob is automatically stopped (invisible through Itf-N) when stop time comes. The according performance file(s) are partially finished.

· At 14:00, PMIRP will emit the last notifyPMFileReady notification with suspectFlag == True. 
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