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Foreword

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

The present document is part the 32.300-series covering the 3 Generation Partnership Project: Technical Specification
Group Services and System Aspects; Telecommunication Management; Notification Management, as identified below:

32.321: “Test Management Integration Reference Point: Requirements’;

32.322: “Test Management Integration Reference Point: Information Service Version 17;
32.323:  “Test Management Integration Reference Point: CORBA Solution Set Version 1:17;
32.324: “Test Management Integration Reference Point: CMIP Solution Set Version 1:1”;

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:

Verson x.y.z
where:
x thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

A 3G telecommunication network is composed of a multitude of different network elements (NE). For a successful
operation of the network the operator must be provided with mechanisms allowing him to manage the network. These
management activities can be grouped into several areas. configuration management, fault management, performance
management, accounting management and security management.

A management function assisting in different high level management areas such as fault management and performance
management is test management. The purpose of testing isto get information about the functionality and performance
of the 3G managed network subject to the test.

The present document is part of a set of technical specifications defining the telecommunication management (TM) of
3G systems. The TM principles are described in 3GPP TS 32.101 [5]. The TM architecture is described in 3GPP TS
32.102 [6]. The other specifications define the interface (1tf-N) between the managing system (manager), whichisin
general the network manager (NM) and the managed system (agent), which is either an element manager (EM) or the
managed NE itself. The Itf-N is composed of a number of integration reference points (IRPs) defining the information
in the agent that is visible for the manager, the operations that the manager may perform on this information and the
notifications that are sent from the agent to the manager. One of these IRPs is the Test Management IRP.

Each IRP is specified by four TS, the requirements part, the information service (1S) part, the CORBA solution set (SS)
and the CMIP solution set.

3GPP
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1 Scope

The present document describes, in addition to the requirements defined in [1] and [2], the requirements for the Test
Management |RP.

2 References

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

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

» For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. 1n the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[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.745:” Information Technology-Open Systems I nterconnection-Systems
Management: Test Management”.

[4] 3GPP TS 32.301: "Notification IRP: Requirements”.

[5] 3GPP TS 32.304: "Notification IRP: CMIP Solution Set".

[6] 3GPP TS 32.xxx: "Log Management | RP: Requirements’.

[7] 3GPP TS 32.xxx: "Log Management IRP: CMIP Solution Set".

[8] 3GPP TS 32.671: " State Management | RP: Requirements”.

[9] 3GPP TS 32.672: " State Management IRP: CMIP Solution Set".

[10] ITU-T Recommendation X.737: “Information Technology; Open Systems I nterconnection;

Systems Management: Confidence and Diagnostic Test Categories’

3 Definitions and Abbreviations

3.1 Definitions

Test Action Request Receiver (TARR): Aninstance of a managed object class with attributes, operations and
notifications allowing to receive test requests and to create and delete TOs. The managed object may also have
attributes, notifications and operations pertaining to other capabilities than the TARR functionality.

Test Category: One or more tests sharing a common purpose and similar characteristics.

Test Object (TO): A managed object that is instantiated for the purpose of monitoring and controlling a test invocation.
Each test invocation has one associated TO. TOs are created and del eted by managed objects with TARR functionality.

3.2 Abbreviations

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

3GPP
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NE Network Element
NM Network Management Center
TARR Test Action Request Receiver
TO Test Object

4 Purpose

The purpose of testing isto get information about the functionality and performance of the 3G managed network subject
to the test. Thisinformation can be used in other network management areas, for instance in fault management.

Testing is an activity that involves the operator, the managing system (the OS) and the managed system (the NE).
Generally the operator requests the execution of tests from the OS and the managed NE autonomously executes the tests
without any further support from the operator.

In case of intrusive tests it is required that the network resources to be tested are locked prior to test execution. During
the test execution the telecommunication service provided by the network resources is interrupted. After completion of
the test, depending on the test result, the network resources shall be set to the most appropriate state.

Test management capabilities should be provided over the Itf-N in order to allow the NM operator to perform tests on
network resources. This capability is especially important at times when only the NM but not the OMC is attended,
which might be the case at night or during weekends.

In the context of fault management the NM operator may use the testing capabilities over the Itf-N for numerous
purposes

« When afault has been detected and if the information provided in the alarm report is not sufficient to localise the
faulty resource, tests can be executed in order to localise the fault.

* When afault has been detected and if the information provided in the alarm report specifies the faulty resource,
tests can be executed on that resource in order to determine the required repair action.

« During normal operation of the NE, tests can be executed for the purpose of discovering undetected faults.

« After afaulty resource has been repaired or replaced and before it is restored to service, tests can be executed on
that resource in order to make sure that it is fault free.

However, regardless of the context where the testing is used, itstarget is always the same: verify if a system’s physical
or functional resource performs properly and, in case it happens to be faulty, provide al the information to help the
operator to localise and correct the fault.

The requirements for the test management service shall be based on ITU-T Recommendation X.745 [3].

5 Requirements

5.1 Overview

The IRPManager (test conductor) must be able to initiate and terminate tests. For this purpose special test initiation and

termination requests may be used. The IRPAgent (test performer) must be able to receive and react upon these requests.

Special objects may be created for the purpose of monitoring and control of the test execution. During test execution the
IRPManager shall be able to monitor the test.

Test results shall be made available to the IRPManager by test result reports (notifications). It shall be possible to log
these test result reports.

This gives rise to the following requirements for the test management function to be satisfied
« theabhility for the manager to initiate tests

 theability for the manager to terminate tests

3GPP
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 theability for the manager to monitor the test execution
» the specification of a mechanism to report the test results to the manager
 the specification of a mechanism to log test results in the agent

These capabilities are outlined in the following sections in more detail.

5.2.1 Test Initiation

The IRPManager shall be able to initiate atest in the IRPAgent by sending atest request to the IRPAgent. The
IRPAgent must have at least one object instance capabl e of receiving these test requests. This functionality is called
Test Action Request Receiver (TARR) functionality. In response to atest request one or more tests shall be initiated.
Each test shall be controlled and monitored individually by special objects instantiated exclusively for this purpose.
These objects are called Test Objects (TOs). Each of the testsinitiated in response to a test request shall have asingle
associated TO.

The test request shall include the following information

* The network resourcesto be tested
« Information about the managed objects (e. g. TOs) assisting in the test execution
« Any other information useful for the test execution.

In response to the test request the IRPAgent shall send atest request response to the IRPManager. For a successful test
request this response shall contain the following information

e A unique identifier for each test initiated by the test request
« Information about the managed objects assisting to execute the test

For afailed test request the response shall contain the following information

¢ Information about the reason for the failure

5.2.2 Test Termination

A test may terminate in two different ways, either by request (explicit test termination) or spontaneously (implicit test
termination).

5.2.2.1 Explicit Test Termination

During the lifetime of atest explicit test termination may be requested by the IRPManager in two different ways

« Emission of atest termination request
« Deéeletion of the TO related to the test

The test termination request must be directed to the object in the IRPAgent which received the test request. The test
termination request shall provide the following information

* Theidentifiers of the tests to be terminated
All TO(s) related to the tests to be terminated shall be deleted.

After reception of atest termination request atest termination response shall be generated by the IRPAgent and
forwarded to the IRPManager. In case the test termination request is successful the test termination response shall
contain the following information

e Theidentifiers of al teststhat have been successfully terminated.

If one or more of the tests specified in the test termination request cannot be terminated a test termination request failure
response shall be generated. This response shall contain the following information

* Theidentifiers of the tests that could not be deleted

3GPP



Release 5 8 3GPP TS 32.321 V1.0.0 (2002-05)

* Information about the reason for the failure

5.2.2.2 Implicit Test Termination
Implicit test termination may be triggered by three events

« Fulfilment of conditions for a successful completion of the test
« Fulfilment of conditions for a premature termination of the test, e. g. expiry of atime-out period
*  Occurrence of abnormal conditions, e. g. fault situations

5.2.3 Test Monitoring

The IRPManager shall be able to monitor the tests, i. e. get information about the tests while they are still executing. For
this purpose the IRPManger shall be able to inquire the values of attributes containing specific information about the
test execution.

5.2.4 Test Result Reporting

Test results shall be made available to the IRPManager by one or more notifications emitted by the TO that isrelated to
the test. These notifications shall be generated in an automatic manner upon occurrence of predefined triggering events
without that any action of the IRPManager is required (unsolicited reporting). The triggering events depend on the test
category and shall be defined by the TO class behaviour.

Test result notifications may be emitted during the test execution (intermediate test result reporting) and at the end of
the test execution (final test result reporting).

The event triggering the emission of final test result reports is the termination of the test execution, irrespective of if the
test terminates by request or spontaneously except for the case where the test is terminated by deleting itsrelated TO.
This appliesto al test categories.

The events triggering intermediate test result reporting depend on the test category. They may include

< Arriva of the test execution at specified points, for example at the end of test phases
» Expiry of specified reporting time intervals
« Fulfilment of certain predefined criteria

A test result notification shall include the following information

e Theidentifier of the test for which the results are reported

« Information about the outcome of the test, e. g. if the test terminated successfully upon test completion or
prematurely

« Information about the test and the test execution, e. g. tested network resources, proposed repair actionsin case
of fault detection

» Any other useful information pertaining to the test
For test result reporting the Notification IRP as defined in 3GPP TS 32.301 [4] to 3GPP TS 32.304 [5] shall be used.
According to the operations provided by the Notification IRP the IRPManager is able to specify filter conditions

selecting the notifications that are forwarded over the Itf-N to the IRPManager. Notifications not satisfying the filter
conditions are discarded.

5.3 Test Result Logging
It shall be possible to store the test results in the IRPAgent (test performer) for later retrieval by the IRPManager.

Thislog functionality shall be realised using the LoglRP defined in 3GPP TS 32.xxx [6] to 3GPP TS 32.xxx [7].
According to the mechanism defined by the Log IRP an appropriate log has to be instantiated in the IRPAgent. The test
result notifications to be stored are selected by afilter mechanism. The filter conditions are specified by the
IRPManager.
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5.4 Test States

For the purpose of monitoring tests TOs shall provide information about the current state of atest. Therefore each TO
shall support the operationa state attribute and the procedural status attribute. Both attributes are defined in 3GPP TS
32.672[9]. The operational state may have one of the following values: enabled, disabled. The procedural status may
assume one or more of the following values: not initialised, initialising, reporting, terminating

In addition to this, a special test state attribute shall be supported. The test state may assume one of the following
values: not initialised, idle, initialising, testing, terminating, suspended, disabled. The actual test state value shall be
derived from the actual operational state and procedural status according to the mapping table specified in ITU-T X.745

[3].
Any state change shall be reported to the NM using the Naotification IRP.

5.5 Test Categories
Tests can be classified into test categories. In ITU-T X.737 [10] eight different test categories are defined. This
specification stipulates support for the resource self test. Other test categories may be added in the future.

5.5.1 Resource Self Test

Resource self tests are used to investigate the ability of a simple resource in the managed network (e. g. a hardware
board) to perform its allotted function. For the specification of the resource to be tested asingle MORT isrequired. No
associated objects are necessary.

The resource self test may be intrusive or non-intrusive. In case of intrusive tests the MORT has to be placed in the
appropriate state before the test may start. If thisis not possible the test request is rejected.
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Annex A (informative):
Change history
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Foreword

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

The present document is part the 32.300-series covering the 3 Generation Partnership Project: Technical Specification
Group Services and System Aspects; Telecommunication Management; Notification Management, as identified below:

32.321: “Test Management Integration Reference Point: Requirements’;

32.322: “Test Management Integration Reference Point: Information Service Version 17;
32.323: “Test Management Integration Reference Point: CORBA Solution Set Version 1:17;
32.324: “Test Management | ntegration Reference Point: CM 1P Solution Set Version 1:1”;

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:

Verson x.y.z
where:
x thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

A 3G telecommunication network is composed of a multitude of different network elements (NE). For a successful
operation of the network the operator must be provided with mechanisms allowing him to manage the network. These
management activities can be grouped into several areas. configuration management, fault management, performance
management, accounting management and security management.

A management function assisting in different high level management areas such as fault management and performance
management is test management. The purpose of testing isto get information about the functionality and performance
of the 3G managed network subject to the test.

The present document is part of a set of technical specifications defining the telecommunication management (TM) of
3G systems. The TM principles are described in 3GPP TS 32.101 [5]. The TM architecture is described in 3GPP TS
32.102 [6]. The other specifications define the interface (1 Tf-N) between the managing system (manager), which isin
general the network manager (NM) and the managed system (agent), which is either an element manager (EM) or the
managed NE itself. The Itf-N is composed of a number of integration reference points (IRPs) defining the information
in the agent that is visible for the manager, the operations that the manager may perform on thisinformation and the
notifications that are sent from the agent to the manager. One of these IRPsisthe Test IRP.

Each IRP is specified by four TS, the requirements part, the information service (1S) part, the CORBA solution set (SS)
and the CMIP solution set.
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1 Scope

The present document specifies the Common Management Information Protocol (CMIP) Solution Set (SS) for the Test
Management IRP: Information Service defined in 3GPP TS 32.322 [8]. In detail:

» Clause 4 contains an introduction to some concepts that are the base for some specific aspects of the CMIP
interfaces.
» Clause 5 contains the GDMO definitions for the Test Management |RP over the CMIP interfaces

» Clause 6 contains the ASN.1 definitions supporting the GDMO definitions provided in clause 5
This Solution Set specification isrelated to 3GPP 32.322 V5.0.0.

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 aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1 3GPP TS 32.101: "3G Telecom Management principles and high level requirements”.
[2] 3GPP TS 32.102: "3G Telecom Management architecture”.
[4] 3GPP TS 32.301: " Telecommunication management; Configuration Management; Notification IRP:

Requirements".

[5] 3GPP TS 32.304: " Telecommunication management; Configuration Management; Notification
Integration Reference Point: CMIP Solution Set".

[6] 3GPP TS 32.312; " Telecommunication management; Generic |RP management; Information
service".

[7] 3GPP TS 32.321: " Telecommunication management; Test management | RP; Requirements'.

[8] 3GPP TS 32.322: " Telecommunication management; Test management |RP; Information
service'.

[9] 3GPP TS 32.xxx: "Log Management | RP: Requirements’.

[10] 3GPP TS 32.xxx: "Log Management IRP: CMIP Solution Set".

[11] 3GPP TS 32.671: " Telecommunication management; 3G Configuration Management; State

Management |RP: Requirements’.

[12] 3GPP TS 32.672: " Telecommunication management; 3G Configuration Management; State
Management IRP: Information service".

[13] ITU-T Recommendation X.710: “Information Technology - Open Systems Interconnection -
Common Management Information Service”

[14] ITU-T Recommendation X.745:” Information Technology - Open Systems Interconnection -
Systems Management: Test Management”.
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3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 32.101 [1], 3GPP TS 32.102 [2]
and 3GPP TS 32.321 [7] apply.

3.2 Abbreviations

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

10C Information Object Class
MOC Managed Object Class

NE Network Element

NMC Network Management Center
TARR Test Action Request Receiver
TO Test Object

4 Basic Aspects

4.1 Mapping

The semantics of the Test Management IRP are defined in 3GPP TS 32.322 [8]. The definitions of the management
information defined there are independent of any implementation technology and protocol. This clause maps these
protocol independent definitions onto their equivalents of the CMIP Solution Set of the Test Management | RP.

4.1.1 Mapping of Information Object Classes

Table 1 maps the IOCs defined in 3GPP TS 32.322 Test Management |RP: Information Service [8] onto the
corresponding managed object classes (MOCs) defined in this CMIP Solution Set. The MOCs are qualified either as
mandatory (M) or optional (O).

Table 1: Mapping of I0C

IS I0C Name MOC or Attributes of the CMIP solution set Qualifier
TestManagementIRP testManagentIRP M
TestActionPerformer testActionPerformer (ITU-T X.745 [14]) M
TesterObject testObject (ITU-T X.745 [14]) M
Testlnvocation testObject (ITU-T X.745 [14]) M
ResourceSelfTestObject resourceSelfTestObject (ITU-T X.745 [14]) M

Mapping of Information Object Class Attributes

4.1.2 Mapping of Operations

Table 2 and Table 3 map the operations defined in 3GPP TS 32.322 Test Management |RP: Information Service [8] and
3GPP TS 32.312 Generic IRP Management: Information Service [6] onto corresponding GDMO actions and CMISE
services. The operations are qualified either as mandatory (M) or optional (O).

The CMISE services are defined in ITU-T REc. X.710[13].
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Table 2: Mapping of operations of the Test Management IRP: IS

Interface Operation GDMO Action or CMISE of CMIP SS | Qualifier
TestManagementIRPControlOperations |initiateTest testRequestControlledAction M
(ITU-T X.745 [14])
terminateTest testTerminateAction M
(ITU-T X.745 [14])
TestIManagementRPMonitorOperations |monitorTest M-GET (CMISE) M

Retrieval of the test object attribute
values for the operational state, the
procedural state, the test state and the
test outcome

Table 3: Mapping of operations inherited from the Generic IRP Management: IS

Interface Operation GDMO Action or CMISE of CMIP SS Qualifier
GenericlRPVersionsOperations getIRPVersion getTestManagementIRPVersion M
GenericlRPProfileOperations getOperationProfile getOperationProfile o]

getNotificationProfile getNotificationProfile o]

4.1.3 Mapping of Operation Parameters

The tables in the following subclauses show the parameters of each operation defined in the Test Management |RP:
Information Service [8] and their equivalentsin the CMIP Solution Set.

4.1.3.1 Parameter Mapping of the Operation initiateTest

The operation initiateTest is mapped to the GDM O action testRequestControlledAction defined in ITU-T X.745 [14].
This action shall be implemented using the CMISE M-ACTION service.

All input parameters are mapped to the M-ACTION request parameter * Action information’. The syntax and semantics
of this parameter is specified in ITU-T X.745 by the ASN.1 definition TestRequestControlledlnfo.

The output parameter successResponse is mapped to the M-ACTION response parameter ‘ Action reply’, which is
specified in ITU-T X.745 by the the ASN.1 definition TestRequestControlledResponse.

Table 4. Parameter mapping of the operation initiateTest

IS Parameter Name IN/OUT CMIP SS Equivalent Qualifier
testinvocationlnitiator IN  |This parameter is conditional and not used in the CMIP SS. -
maxTestingStateDuration TestRequestControlledinfo: timeoutPeriod
toBelnitiatedTests: IN |[M-ACTION parameter ‘Action information’ (TestRequestControlledinfo): M
toBeTestedMORT toBeTestedMORTSs
toBelnitiatedTests: IN  |TestRequestControlledinfo: testObjectList: tOClass M
testerObjectClass
toBelnitiatedTests: TestRequestControlledinfo: testObjectList: initial AttributeList
testerObjectlnitialAttributeList
response OUT |All tests were successfully initiated: M

TestRequestControlledResponse: CHOICE
independentTestResponseList: testinvocationld
At least one test failed to be initiated:
M-ACTION response parameter ‘Errors’

4.1.3.1 Parameter Mapping of the Operation terminateTest

The operation initiateTest is mapped to the GDMO action testTerminateAction defined in ITU-T X.745[14]. This
action shall be implemented using the CMISE M-ACTION service.
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The M-ACTION request parameter ‘ Action information’ is specified in ITU-T X.745 by the ASN.1 definition
TestTerminatel nfo, which isthe CMIP SS equivalent of the | S parameter indicatedTest.

The parameter successresponse is mapped to the M-ACTION response parameter * Action reply’, which is specified in
ITU-T X.745 by the the ASN.1 definition TestTerminateResullt.

Table 5: Parameter mapping of the operation terminateTest

IS Parameter Name |IN/OUT CMIP SS Equivalent Qualifier
tARRObjectInstance IN  |M-ACTION request parameter ‘Base object instance’ M
indicatedTests IN |TestTerminatelnfo: indicatedTests with CHOICE SET OF testlnvocationld M
successResponse OUT |TestTerminateResult M
failureResponse OUT |M-ACTION response parameter ‘Errors’ M

4.1.3.1 Parameter Mapping of the Operation monitorTest

The TO attributes reflecting the status of the test can be retrieved by the manager using the CMISE M-GET service. The
TOsto be monitored may be selected by a scoping and filtering mechanism.

The attribute values are returned in the M-GET response parameter ‘ Attribute list’.

Table 6: Parameter mapping of the operation monitorTest

IS Parameter Name |IN/OUT CMIP SS Equivalent Qualifier
baseObjectinstance IN  |M-GET request parameter ‘Base object instance’ M
scope IN |M-GET request parameter ‘Scope’ o
filter IN  |[M-GET request parameter ‘Filter’ o
IN  |[M-GET request parameter ‘Attribute identifier list’: attribute identifier of the TO (0]

attributes operationalState, proceduralStatus, testState and testOutcome
monitoredAttributes OUT |M-GET response parameter ‘Attribute list’: attribute identifier and value of the M
TO attributes operationalState, proceduralStatus, testState and testOutcome
error OUT |M-GET response parameter ‘Errors’ M

4.1.4 Mapping of Notifications

The notification notifyTestResults is mapped to the GDMO notification testResultNotification defined in ITU-T X.745
[14]. This notification shall be implemented using the CMISE M-EVENT-REPORT service.

Table 7: Mapping of notifications of the Test Management IRP IS

Interface Operation GDMO Notification or CMISE of CMIP SS| Qualifier
TestManagementlRPNotifications |notifyTestResults testResultNotification M

4.1.5 Mapping of Notification Parameters

The tables in the following subclauses show the parameters of each notification defined in the 3GPP TS 32.322 Test
Management IRP: Information Service [8] and their equivalentsin the CMIP Solution Set.

4.1.5.1 Parameter Mapping of the Notification notifyTestResults

All parameters defined in the IS are mapped to the M-EVENT-REPORT parameter ‘ Event information’. The syntax and
semantics of this structured parameter is defined in ITU-T X.745 by the ASN.1 definition TestResultlnfo.
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Table 8: Parameter mapping of the notification notifyTestResults

IS Parameter Name CMIP SS Equivalent Qualifier
objectClass M-EVENT REPORT parameter ‘Managed object class’ M
objectinstance M-EVENT REPORT parameter ‘Managed object instance’ M
notificationld M-EVENT REPORT parameter ‘Event information’ (TestResultinfo): o]
notificationldentifier

eventTime M-EVENT REPORT parameter ‘Event time’ M

systemDN This IS parameter is conditional and not used in the CMIP SS. --

notificationType M-EVENT REPORT parameter ‘Event type’ M

testinvocationld M-EVENT REPORT parameter ‘Event information’ (TestResultinfo): 0]
testinvocationld

testinvocationlnitiator This IS parameter is conditional and not used in the CMIP SS. --

testOutcome M-EVENT REPORT parameter ‘Event information’ (TestResultInfo): testOutcome (@)

mORT M-EVENT REPORT parameter ‘Event information’ (TestResultInfo): mORTs O

proposedRepairActions M-EVENT REPORT parameter ‘Event information’ (TestResultinfo): 0]
proposedRepairActions

additionallnformation M-EVENT REPORT parameter ‘Event information’ (TestResultinfo): 0]
additionallnformation

fileReference M-EVENT REPORT parameter ‘Event information’ (TestResultInfo): M, see
additionallnformation Define this parameter as GraphicString Note 1

fileExpiryDate M-EVENT REPORT parameter ‘Event information’ (TestResultinfo): M, see
additionallnformation Define this parameter as GeneralizedTime Note 1

Note 1: This parameter contains only information, if the test result data are captured in afile. Otherwise it shall contain
no information or be absent.

5 GDMO Definitions

5.1 Managed Object Classes

5.1.1 testManagementIRP

t est Managenent | RP MANAGED OBJECT CLASS
DERI VED FROM
"Rec. X. 721 | ISOIEC 10165-2 : 1992":top;
CHARACTERI ZED BY
t est Mangenent | RPI dPackage,
t est Mangenent | RPVer si onPackage;
CONDI TI ONAL PACKAGES
t est Managernent | RPPr of i | ePackage PRESENT | F “an instance supports it”;
REG STERED AS {ts32-324(hj ectC ass 1};

5.2 Packages

5.2.1 testManagementiRPIdPackage

t est Managenent | RPI dPackage PACKAGE
BEHAVI OUR
t est Managenent | RPI dPackageBehavi our ;
ATTRI BUTES
t est Managenent | RPI d;
REG STERED AS {ts32-324Package 1};

t est Managenent | RPI dPackageBehavi our BEHAVI OUR

DEFI NED AS
"Aninstance of the MOC testManagement| RP is identified by the value of the attribute testManagementIRPId.";
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5.2.2 testManagementiRPVersionPackage

t est Managenent | RPVer si onPackage PACKAGE

BEHAVI OUR

t est Managenent | RPVer si onPackageBehavi our ;
ATTRI BUTES

suppor t edTest Managenent | RPVer si ons CET,;
ACTI ONS

get Test Managenent | RPVer si on;
REG STERED AS {ts32-324Package 2};

noti fi cati onl RPVer si onPackageBehavi our BEHAVI OUR

DEFI NED AS

“This package has been defined to allow the IRPManager to get information about the Test Management |RP versions
supported by the IRPAgent.

The attribute supportedTestManagementl RPVersions indicates all versions of the Test Management IRP currently
supported by the IRPAgent.

The action getTestManagementIRPVersion is invoked by the IRPManager to get information about the Test
Management |RP versions supported by the IRPAgent.”;

5.2.3 testManagementIRPProfilePackage

t est Managenent | RPPr of i | ePackage PACKAGE
BEHAVI QUR
t est Managenent | RPPr of i | ePackageBehavi our ;
ACTI ONS
get Operati onProfil e,
getNotificationProfile;
REG STERED AS {ts32- 324Package 3};

DEFI NED AS
"This package has been defined to alow the Manager to get detailed information about the profile of the Test
Management | RP. The action getOperationProfile isinvoked by the Manager to get detailed information about the
operations supported by the Test Management |RP. The action getNotificationProfile isinvoked by the Manager to get
detailed information about the notifications supported by the Test Management IRP.";

5.3 Actions

5.3.1 getTestManagementiIRPVersion (M)

get Test Managenent | RPVer si on ACTI ON
BEHAVI OUR
get Test Managenent | RPVer si onBehavi our ;
MODE
CONFI RVED;
W TH REPLY SYNTAX
TS32- 324TypeMdul e. Get Test Managenent | RPVer si onRepl y;
REG STERED AS {ts32-324Action 1};

get Test Managenent | RPVer si onBehavi our BEHAVI OUR

DEFI NED AS

"The Manager invokes this action to get information about the Test Management |RP versions supported by the Agent.
The'Action information' field contains no data. The ‘Action response’ is composed of the following data:

e versonNumbersList
e status

The parameter versionNumbersList defines alist of Test Management IRP versions supported by the Agent. A list
containing no element, i.e. aNULL list, means that the concerned Agent doesn't support any version of the Test
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Management |RP. The parameter status contains the results of the Manager action. Possible values. noError (0), error
(the value indicates the reason of the error).";

5.3.2 getNotificationProfile (O)

get NotificationProfile ACTION
BEHAVI QUR
getNotificationProfil eBehavi our;
MODE
CONFI RVED;
W TH | NFORMATI ON SYNTAX
TS32- 324TypeMdul e. | RPVer si onNunber ;
W TH REPLY SYNTAX
TS32- 324TypeMdul e. Get Noti fi cati onProfil eReply;
REG STERED AS {ts32-324Action 2};

get Noti fi cati onProfil eBehavi our BEHAVI QUR
DEFI NED AS
"A Manager invokes this action to enquiry about the notification profile (supported notifications and supported
parameters) for this specific Test Management |RP version.
The 'Action information’ contains the following data:
e irpVersionNumber
This mandatory parameter identifies the Test Managemnt |RP version.
The Action response’ is composed of the following data:

« notificationNameProfile

« notificationParameter Profile

e status
The parameter notificationNameProfile contains alist of notification names, i.e. aNULL list means that the Test
Management | RP doesn't support any notification. The parameter notificationParameter Profile contains a set of
elements, each element corresponds to a notification name and is composed by a set of parameter names. The parameter
status contains the results of this action. Possible values: noError (0), error (the value indicates the reason of the
error).”;

5.3.3 getOperationProfile (O)

get Qperati onProfile ACTI ON
BEHAVI OUR
get Oper ati onPr of i | eBehavi our;
MODE
CONFI RVED;
W TH | NFORMATI ON SYNTAX
TS32- 324Typehbdul e. | RPVer si onNunber ;
W TH REPLY SYNTAX
TS32- 324TypeMdul e. Get Oper ati onProfil eReply;
REG STERED AS {ts32-324Action 3};

get Oper ati onPr of i | eBehavi our BEHAVI OUR

DEFI NED AS

"A Manager invokes this action to enquiry about the operation profile (supported operations and supported parameters)
for this specific Test Management IRP version.

The Action information’ contains the following data:

e irpVersionNumber
This mandatory parameter identifies the Test Management IRP version.
The 'Action response’ is composed of the following data:

e operationNameProfile
e operationParameterProfile
e dtatus
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The parameter operationNameProfile contains alist of operation names. The parameter operationParameter Profile
contains a set of elements, each element corresponds to an operation name and is composed by a set of parameter
names. The parameter status contains the results of this action. Possible values: noError (0), error (the value indicates
the reason of the error)."”;

5.4 Attributes

5.4.1 testManagementControlld

t est Managenent Control I d ATTRI BUTE
W TH ATTRI BUTE SYNTAX
TS32- 324TypeModul e. Gener al Obj ect | d;
MATCHES FOR
EQUALI TY;
BEHAVI QUR
t est Managenent Cont r ol | dBehavi our ;
REG STERED AS {ts32-324Attribute 1};

t est Managenent Cont r ol | dBehavi our BEHAVI OUR
DEFI NED AS
"This attribute names an instance of the MOC testManagementControl.";

5.4.2 supportedTestManagementIRPVersion

support edTest Managenent | RPVer si ons ATTRI BUTE
W TH ATTRI BUTE SYNTAX
TS32- 324TypeModul e. Support edTest Managenent | RPVer si ons;
MATCHES FOR
EQUALI TY;
BEHAVI OUR
support edTest Managenent | RPVer si onsBehavi our ;
REG STERED AS {ts32-324Attribute 2};

support edTest Managenent | RPVer si onsBehavi our BEHAVI OUR

DEFI NED AS

"This attribute provides the information concerning the Test Management |RP versions currently supported by the
Agent.";

6 ASN.1 Definitions

TS32- 324TypeModul e {itu-t(0) identified-organization(4) etsi(0) nobil eDonai n(0) unts-Cperation-
Mai nt enance(3) ts32-324(324) infornationMdel (0) asnlMbdul e(2) versionl(1)}

DEFINITIONS IMPLICI T TAGS :: =
BEG N
- - EXPORTS everyt hi ng

baseNodeUMTS OBJECT IDENTIFIER ::= { itu-t (0) identified-organization (4) etsi (0)
nobi | eDomai n (0) unt s- Oper ati on- Mai nt enance (3)}
ts32-324 OBJECT | DENTI FI ER :: = {baseNodeUMIS ts32-324 (324)}
t s32- 3241 nf oModel OBJECT | DENTI FI ER :: = {ts32-324 informati onhodel ( 0}
t s32- 324bj ect d ass OBJECT | DENTI FI ER :: = {ts32-324l nf oMbdel nanagedObjectd ass ( 3)}
t s32- 324Package OBJECT | DENTI FI ER :: = {ts32-324l nf oMbdel package ( 4)}
t s32- 324Par anet er OBJECT | DENTI FI ER :: = {ts32- 324l nf oMbdel paraneter ( 5}
ts32-324Attribute OBJECT | DENTI FI ER :: = {ts32-324I nfolMbdel attribute ( 7}
t s32- 324Acti on OBJECT | DENTI FI ER :: = {ts32-324I nf oMddel action ( 91}
ts32-324Noti fication OBJECT | DENTI FI ER :: = {ts32-324I nf oMbdel notification ( 10)}

Error Causes ::= ENUMERATED
{
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noError (0),
unspeci fi edError Reason (255)
}

GetNotificationProfileReply :

notificati onNanmeProfile
notificati onParameterProfile
st atus

}
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-- operation / notification successfully perfornmed
-- operation failed, specific error unknown

: = SEQUENCE

Noti fi cati onLi st,
Par anmet er Li st OF Li st
Err or Causes

Get OperationProfil eReply ::= SEQUENCE

{

operati onNanmeProfile
operationParaneterProfile
status

Qper ati onLi st,
Par anmet er Li st OF Li st
Err or Causes

}

Get Test Managenent | RPVer si onRepl y :: = SEQUENCE

flersi onNunber Li st Suppor t edTest Managenent | RPVer si ons,
status Error Causes

}

General wjectld ::= | NTEGER

| RPVer si onNunber ::= GaphicString

NotificationList ::= SET OF NotificationName

Noti ficationNane ::= G aphicString

Oper ati onLi st

SET OF Operati onNane

OperationName ::= GraphicString

Par anet erLi st ::= SET OF Paraneter Nane

ParaneterLi st OfLi st ::= SET OF ParaneterList

Par anet er Nane ::= G aphicString

Support edTest Managemmt | RPVersi ons ::= SET OF | RPVersi onNunber

END — of module TS32-324TypeModule
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Annex A (informative):
Change history

Change history
Date TSG# | TSG Doc. | CR | Rev Subject/Comment Old | New
Jun 2002 |S 16 SP-020328 -- Submitted to TSG SA #16 for Information 1.0.0
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The present document is part 3 of amulti-part TS covering the 3 Generation Partnership Project: Technical
Specification Group Services and System Aspects, as identified below:

Part 1:  “3G Fault Management Requirements’;

Part 2. “Test Management Integration Reference Point: Information Service”;

Part 3: “Test Management Integration Reference Point: CORBA Solution Set”;
Part 4:  “Test Management Integration Reference Point: 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:

Verson x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the CORBA Solution Set (SS) for the IRP whose semanticsis specified in Test
Management IRP: Information Service (1S) (3G TS 32.322 [6]).

Clause 1 to 3 provides background information. Clause 4 provides key architectural features supporting the SS. Clause
5 defines the mapping of operations, notification, parameters and attributes defined in 1S to their SS equivalents. Clause
6 describes the notification interface contai ning the push method. Annex A containsthe IDL specification.

This Solution Set specification isrelated to 3G TS 32.323 V5.0.X.

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 aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

[1] OMG TC Document telecom/98-11-01: “OMG Notification Service”.

[2] OMG CORBA Services. “Common Object Services Specification, Update: November 22, 1996”
(Clause 4 contains the Event Service specification).

[3] 3GPP TS 32.300: " Telecommunication management; 3G configuration management; Name
convention for Managed Objects'. [not used in the document]

[4] 3GPP TS 32.302: " Telecommunication management; Configuration Management; Notification
Integration Reference Point; Information Service". [not used in the document]

[5] 3GPP TS 32.303: " Telecommunication management; Configuration Management; Notification
Integration Reference Point; CORBA solution set”.

(6] 3GPP TS 32.322: " Telecommunication management; Test management IRP; Information
service'.

[7] 3GPP TS 32.312; " Telecommunication management; Generic |RP management; Information
service".

3 Definitions and abbreviations

3.1 Definitions

In addition to the terms and definitions defined in TS 32.322 [6], there are no additional definitions applicableto this
document.

3.2 Abbreviations

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

CORBA Common Object Request Broker Architecture
IDL Interface Definition Language
IRP Integration Reference Point
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I0C Information Object Class
IS Information Service

NE Network Element

OMG Object Management Group
SS Solution Set

3.3 IRP document version number string

The IRP document version number (sometimes called “IRP version” or “version number”) string is used to identify this
specification. The string is derived using the following rule.

Take the 3GPP document number on the front page of this specification, such as“3GPP TS 32.ABC-D VE.F.G (2000-
12)”. Discard theleading “3GPP TS”. Discard al characters after and including the last period. Eliminate leading and
trailing spaces. Reduce multiple consecutive spaces with one space. Express the resultant in astring. Capitalised the
string. For example, if the 3GPP document version number is“3GPP TS 32.106-3 V3.2.0 (2000-12)”, then the IRP
document version number shall be “32.106 V3.2".

Thisstringisreturnedinget _t est _nanagenent _| RP_ver si on method and is carried in thefirst field of the
notification header of all notifications related to Test Management IRP. Thisstring is also returned in

get _notification_categories method of the Notification IRPAgent, in case that IRPAgent is responsible for
emitting notifications related to Test Management IRP.

4 Architectural Features

The overall architectural feature of Test Management IRP is specified in 3G TS 32.322 [6]. This clause specifies
featuresthat are specific to the CORBA SS.

4.1 Notification Services

In implementations of CORBA SS, IRPAgent conveys Test Management Information to IRPManager viaOMG
Notification Service (OMG Notification Service [1]).

OMG Event Service[2] provides event routing and distribution capabilities. OMG Notification Service provides, in
addition to Event Service, event filtering and Quality Of Service (QOS) as well.

A necessary and sufficient sub set of OMG Notification Services shall be used to support Test
Managenent | RPNot i fi cat i ons notifications as specified in 3G TS 32.322 [6].

4.2 Push and Pull Style

OMG Notification Service defines two styles of interaction. Oneis called push style. In this style, IRPAgent pushes
notifications to IRPManager as soon as they are available. The other iscalled pull style. In thisstyle, IRPAgent keeps
the notifications till IRPManager requests for them.

This Notification CORBA SS[5] specifies that support of Push styleis Mandatory (M) and that support of Pull styleis
Optiona (O).

4.3 Support multiple notifications in one push operation

For efficiency reasons, IRPAgent may send multiple notifications using one single push operation. To pack multiple
notifications into one push operation, IRPAgent may wait and not invoke the push operation as soon as notifications
areavailable. To avoid IRPAgent to wait for an extended period of time that is objectionable to IRPManager,
IRPAgent shall implement an IRPAgent wide timer configurable by administrator. On expiration of this timer,
IRPAgent shall invoke push if thereis at least one notification to be conveyed to IRPManager. Thistimer isre-started
after each push invocation.
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5 Mapping

5.1 Operation and Notification mapping

Test Management IRP: 1S 3G TS 32.322 [6] defines semantics of operation and notification visible across the Test
Management IRP. Table 1 indicates mapping of these operations and notifications to their equivalents defined in this
SS.

Table 1. Mapping from IS Operations and Notification to SS equivalents

IS Operations/ notification 3G TS 32.322 [6] SS Method Qualifier
initiateTests initiate_tests M
terminateTests terminate_tests M
monitorTest monitor_test M
getIRPVersion get_test_management_IRP_version M
getOperationProfile (see note) get_test_management IRP_operation_profile 0
getNotificationProfile (see note) get_test_management_IRP_notification_profile 6]
notifyTestResult push_structured_event (See clause 6.1) M
NOTE: This operation is of ManagedGenericlRP
I0C specified in [7]. The TestManagementIRP
10C of [6] inherits from it.

5.2 Operation parameter mapping

The Test Management IRP: IS [6] defines semantics of parameters carried in operations across the Test Management
IRP. The following tables indicate the mapping of these parameters, as per operation, to their equivalents defined in
this SS.

Table 2: Mapping from ISi ni ti at eTest s parameters to SS equivalents

IS Operation parameter SS Method parameter Qualifier

testinvocationlnitiator TestManagementIRPConstDefs:: TestInvocationlinitiator M
test_invocation_initiator

maxTestingStateDuration long maxtestingStateDuration M

toBelnitiatedTests TestManagementIRPConstDefs::ToBelnitiatedTestSeq M
to_be_initiated_test_seq

response TestManagementIRPConstDefs::Initiate TestsResponse M
Exceptions:
Initiate Tests, ManagedGenericlRPSystem::ParameterNotSupported,
ManagedGenericlRPSystem::InvalidParameter

Table 3: Mapping from ISt er mi nat eTest s parameters to SS equivalents

IS Operation parameter SS Method parameter Qualifier
toBeTerminatedTests TestManagementIRPConstDefs::ToBeTerminatedTestSeq M
to_be terminated_test _seq
response TestManagementIRPConstDefs:: TerminateTestsResponse M
Exceptions:

TerminateTests,
ManagedGenericlRPSystem::OperationNotSupported,
ManagedGenericlRPSystem::ParameterNotSupported,
ManagedGenericlRPSystem::InvalidParameter
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Table 4: Mapping from IS noni t or Test parameters to SS equivalents

IS Operation parameter SS Method parameter Qualifier

toBeMonitoredTO TestManagementIRPConstDefs::ToBeMonitoredTO M
to_be_monitored_TO

attributeList TestManagementlRPConstDefs:: TOAttributeList tO_attribute _list M

error ManagedGenericlRPConstDefs::Signal M
Exceptions
MonitorTest, ManagedGenericlRPSystem::OperationNotSupported,
ManagedGenericlRPSystem::ParameterNotSupported,
ManagedGenericlRPSystem::InvalidParameter

5.3 Notification parameter mapping

The Test Management IRP: 1S [6] defines semantics of parameters carried in notifications. The following table
indicates the mapping of these parameters to their OMG CORBA Structured Event (defined in OMG Notification
Service [1]) equivalents. The composition of OMG Structured Event, as defined in the OMG Notification Service[1],
is:

Header
Fi xed Header
domai n_nane
t ype_nane
event _nane
Vari abl e Header
Body
filterabl e_body_fields
remai ni ng_body

Thefollowing table lists all OMG Structured Event attributes in the second column. The first column identifies the Test
Management: |S[6] defined notification parameters.
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Table 8: Mapping for noti f yTest Resul t

IS Parameters

OMG CORBA
Structured
Event attribute

Qualifier

Comment

There is no corresponding [domain_name M It carries the IRP document version number string. See sub-
IS attribute. clause 3.3.
It indicates the syntax and semantics of the Structured Event as
defined by this specification.
notificationType type_name M This is the NOTIFY_TM_TEST_RESULT of interface
NotificationType of module TestManagementIRPConstDefs.
There is no corresponding |event_name M It carries no information.
IS attribute
There is no corresponding |variable Header
IS attribute.
objectClass, One NV pair of |M NV stands for name-value pair. Order arrangement of NV pairs is
objectinstance filterable_ not significant. The name of NV-pair is always encoded in string.
body_fields
Name of this NV pair is the MANAGED_OBJECT_INSTANCE of
interface AttributeNameValue of module
NotificationlRPConstDefs.
Value of NV pair is a string. See corresponding table in
Notification IRP: CORBA SS [5].
notification Id One NV pair of |M Name of NV pair is the NOTIFICATION_ID of interface
filterable_ AttributeNameValue of module NotificationlRPConstDefs.
body_fields
Value of NV pair is a long. See corresponding table in Notification
IRP: CORBA SS [5].
eventTime One NV pair of |M Name of NV pair is the EVENT_TIME of interface
filterable_ AttributeNameValue of module NotificationIRPConstDefs.
body_fields
Value of NV pair is IRPTime. See corresponding table in
Notification IRP: CORBA SS [5].
systemDN One NV pair of |M Name of NV pair is the SYSTEM_DN of interface
filterable_ AttributeNameValue of module NotificationlRPConstDefs.
body_fields

Value of NV pair is a string. See corresponding table in
Notification IRP: CORBA SS [5].

testinvocationlnitiator

One NV pair of
filterable_
body_fields

Name of NV pair is the TEST_INVOCATION_INITIATOR of
interface AttributeNameValue of module
TestManagementIRPConstDefs.

Value of NV pair is a string.

testinvocationld

One NV pair of
filterable_
body_fields

Name of NV pair is the TEST_INVOCATION_ID of interface
AttributeNameValue of module TestManagementIRPConstDefs.

Value of NV pair is a string.

testActualStartTime

One NV pair of
filterable_
body_fields

Name of NV pair is the TEST_ACTUAL_START_TIME of
interface AttributeNameValue of module
TestManagementIRPConstDefs.

Value of NV pair is IRPTime. See corresponding table in
Notification IRP: CORBA SS [5].

testActualStopTime One NV pair of Name of NV pair is the TEST_ACTUAL_STOP_TIME interface
filterable_ AttributeNameValue of module TestManagementIRPConstDefs.
body_fields
Value of NV pair is IRPTime. See corresponding table in
Notification IRP: CORBA SS [5].
testOutcome One NV pair of Name of NV pair is the TEST_OUTCOME of interface
filterable_ AttributeNameValue of module TestManagementIRPConstDefs.
body_fields
Value of NV pair is a string.
mORT One NV pair of Name of NV pair is the MORT of interface AttributeNameValue of
filterable_ module TestManagementlIRPConstDefs.
body_fields

Value of NV pair is a string.

proposedRepairActions

One NV pair of

Name of NV pair is the PROPOSED_REPAIR_ACTIONS of
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IS Parameters

OMG CORBA
Structured
Event attribute

Qualifier

Comment

filterable_body_f
ields

interface AttributeNameValue of module
TestManagementIRPConstDefs.

Value of NV pair is a string.

additionallnformation Two NV pair of |O Name of one NV pair is the TEST_MANAGEMENT_VS_DATA of
filterable_ interface AttributeNameValue of module
body_fields TestManagementIRPConstDefs.
Value of NV pair is a string.
fileReference OneNV pair of |O Name of NV pair is FILE_REFERENCE of interface
filterable_ AttributeNameValue of module TestManagementIRPConstDefs.
body_fields
Value of NV pair is a string.
fileExpiryDate OneNV pair of |O Name of NV pair is the FILE_EXPIRY_DATE of interface
filterable_ AttributeNameValue of module TestManagementIRPConstDefs.
body_fields

Value of NV pair is IRPTime. See corresponding table in
Notification IRP: CORBA SS [5].

There is no corresponding
IS attribute.

remaining_ body

6 Test Managenent | RPNot i fi cati on Interface

OMG CORBA Notification push operation is used to realise the notification of Al ar ml RPNot i fi cati ons. All the
notifications in thisinterface are implemented using thispush_st ruct ur ed_event method.

6.1 Method push (M)

nmodul e CosNoti f yComm {

I nterface SequencePushConsuner
voi d push_structured_event s(

Not i f yPubl i sh {

in CosNotification::EventBatch notifications)

rai ses( CosEvent Comm : Di sconnect ed);

s

s

/] CosNoti fyComm

/1 SequencePushConsuner

NOTE 1: Thepush_struct ured_event s method takes an input parameter of type Event Bat ch as defined
inthe OMG CosNot i fi cati on module (OMG Notification Service[1]). Thisdatatypeisthe same as
a sequence of Structured Events. Upon invocation, this parameter will contain a sequence of Structured
Events being delivered to IRPManager by IRPAgent to which it is connected.

NOTE 2: The maximum number of eventsthat will be transmitted within a single invocation of this operation is
controlled by IRPAgent wide configuration parameter.

NOTE 3. The amount of time the supplier (IRPAgent) of a sequence of Structured Events will accumulate
individual eventsinto the sequence before invoking this operation is controlled by IRPAgent wide
configuration parameter as well.
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NOTE 4: IRPAgent may push Event Bat ch with only one Structured Event.
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Annex A (normative): IDL specification

| DL specification (file nane
“Test Managenent | RPConst Defs.idl”)

#i f ndef Test Managenent | RPConst Def s_i dl
#defi ne Test Managenent | RPConst Def s_i dl

#i ncl ude "CosNotification.idl"
#i ncl ude "ManagedGeneri cl RPConst Defs.idl"

/1 This statenment nust appear after all include statenents
#pragma prefix "3gppsab. org”

/* ## Modul e: Test Managenent | RPConst Def s
Thi s nmodul e contains commonly used definitions for Alarm | RP

*/
nmodul e Test Managenent | RPConst Def s
{
/*
This bl ock defines the notification types of this Test Managenent
| RP version.
*/
interface NotificationType

{
s

const string NOTI FY_TM TEST_RESULT = "x1";

/*
Thi s bl ock defines the test state
* [
interface Test State
{
const short NOT_I NI TI ALI ZED = 1,
const short |DLE = 2;
const short | N TIALIZING = 3;
const short TESTI NG = 4;
const short TERM NATI NG = 5;
const short DI SABLED = 6;

/*
Thi s bl ock defines the test outcone
* [
interface Test Qut cone
{
const short | NCONCLUSI VE = 1;
const short PASS = 2;
const short FAIL = 3;
const short TINME OQUT = 4,
const short PREMATURE TERM NATI ON = 5;
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This block defines notification attributes of this |IRP.
These attribute values should not clash with those used
in Notification header (see IDL of Notification |IRP)

*/

interface Attri buteNaneVal ue

{

const
const
const
const
const
const
const
const
const
const

s

stri
stri
stri
stri
stri
stri
stri
stri
stri
stri

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

TEST_
TEST_
TEST_
TEST_
TEST_

MORT

| NVOCATI ON_I NI TI ATOR = "f";
I NVOCATION ID = "g";
ACTUAL_START TIME = "h";
ACTUAL_STOP TIME = "i";
OQUTCOME = "j";

= "Kk";

PRCPCBEELREPAIR_ACTICNS ="y
ADDI TI ONAL_I NFORMATI ON = "nf

FILE_
FILE_

REFERENCE = "n";
EXPI RY_DATE = "o";

typedef string Testlnvocationlnitiator;
typedef string ToBeMonitoredTQ

Define a seq of to-be-initiated-test

struct ToBelniti atedTest

string toBeTestedMORT; //DN of the to be tested MORT

//class of the to be tested MORT

string vSTONVPai r; /1seq of nane val ue pairs

typedef sequence <ToBelnitiatedTest> ToBel niti at edTest Seq;

Define the structure returned by initiate tests

struct InitiateTestsResponseEl enent

/1 If failureReason is NULL, the test is initiated successfully and
testlnvocationld contains the invocation id.

the test

initiation fails and fail ureReason contains

the failure reason and testlnvocationld contains garbage.
string failureReason;
string testlnvocationld;

| *
*/
{
string vSTCC,

b
| *
*/
{

11

/1 El se,

/1
H

typedef sequence <lnitiateTestsResponseEl enent> InitiateTestsResponse;

/*

Define a seq of to-be-terninated-test

*/

typedef string Testlnvocationld;
typedef sequence <Testlnvocationl d> ToBeTer ni nat edTest Seq;

/*

Define the structure returned by term nate_tests

*/

struct Term nat eTest sResponseEl enent

/1 If failureReason is NULL, the test has terninated successfully and
testlnvocationld identifies the terninated invocation

I
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/]l Else, the test termination fails and fail ureReason contains
I the failure reason and testlnvocationld contains garbage
string fail ureReason;
string testlnvocationld;

s

typedef sequence <Term nat eTest sResponseEl enent > Ter mi nat eTest sResponse;

/*
Define the structure of a TOAttri butes of 3 el ements.
One elenent is encoded by a NV pair. It is a list of NV pairs.

The name and value of the NV pair is separated by a '=".

NV pairs are separated by a ’',’

The type of all nanme and value of NV pairs is string.

The nane of NV pair carries the attribute nane, case insensitive.

The value of NV pair is attribute value. |If the attribute val ue
is of type string, value of NV pair is an exact copy. |If
the attribute value is of type short/long, the value of NV pair
is the stringified digit of the short/Ilong.

Note that these attributes support only sinple types such as
string and short/| ong.

* [
struct TOAttri butes
{
short testState; //use defn in interface TestState
short testQutcone; //use defn in interface Test Qutcone
string attributesl nNVPai rs;
b
/*
Define a list of TOAttri butes
* [
typedef sequence <TOAttributes> TOAttri butelList;
s
#endi f

3GPP



Release 5 15 3GPP TS 32.323 V1.0.0 (2002-05)

| DL specification (file nane
“Test Managenent | RPSystem i dl ™)

#i f ndef Test Managenent | RPSystem i dl
#defi ne Test Managenent | RPSystem i dl

#i ncl ude " Test Managenent | RPConst Def s.idl"
#i ncl ude "ManagedGeneri cl RPSystemidl"

/1 This statenent nust appear after all include statenents
#pragma prefix "3gppsab. org"

[ * ## Modul e: Test Managenent | RPSyst em
Thi s nodul e contains the specification of all operations of TestManagenent |RP
Agent .

*/

nodul e Test Managenent | RPSyst em

{
/*
System fails to conplete the operation. System can provide reason
to qualify the exception. The semantics carried in reason
is outside the scope of this IRP.
*/
exception Cet Test Managenent | RPVersi ons { string reason; };
exception Cet Test Managenent | RPOperationsProfile { string reason; };
exception Cet Test Managenent | RPNotificationProfile { string reason; };
exception InitiateTests { string reason; };
exception Term nateTests { string reason; };
exception MnitorTest { string reason; };

i nterface Test Managenent | RP
{
/*
Return the list of all supported Test Managenent |RP versions.
*/
ManagedGeneri cl RPConst Def s: : Ver si onNunber Set
get _Test Managenent | RP_versions (

)

rai ses (Get Test Managenent | RPVer si ons);

/*

Return the list of all supported operations and their supported

paraneters for a specific Test Managenent | RP version.

*/

ManagedCeneri cl RPConst Def s: : Met hodLi st

get _Test _Managenent | RP_operations_profile (

i n ManagedCeneri cl RPConst Def s: : Ver si onNunber
t est _nmanagenent _i rp_version

)

rai ses (GetTest Managenent | RPOper ati onsProfil e,
ManagedCeneri cl RPSyst em : Oper ati onNot Support ed,
ManagedCGeneri cl RPSystem : | nval i dParaneter);

/*

Return the list of all supported notifications and their supported
paraneters for a specific Test Managenent | RP version.

*/
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ManagedCeneri cl RPConst Def s: : Met hodLi st
get _Test Managenent | RP_notification profile

(
i n ManagedCeneri cl RPConst Def s: : Ver si onNunber

t est _nanagenent _i rp_version

rai ses (Get Test Managenent | RPNotificationProfile,
ManagedCGeneri cl RPSyst em : Oper at i onNot Support ed,
ManagedCGeneri cl RPSystem : | nval i dParaneter);

/*
Request to initiate tests.
*/
Test Managenent | RPConst Def s: : I niti at eTest sResponse
initiate tests (
i n Test Managenent | RPConst Def s: : Test | nvocati onl niti ator
test_invocation_initiator,
i n unsigned long max_testing_state_duration,
//in seconds;0 -> no limt
i n Test Managenent | RPConst Def s: : ToBel ni ti at edTest Seq
to be initiated test_seq

)

raises (lnitiateTests, ManagedGeneri cl RPSyst em : Par anmet er Not Support ed,

ManagedCGeneri cl RPSystem : | nval i dPar anet er) ;

/*

Request to termi nate tests.

*/

Test Managenent | RPConst Def s: : Ter ni nat eTest sResponse

termnate_tests (

i n Test Managenent | RPConst Def s: : ToBeTer ni nat edTest Seq
to_be term nated_test_seq

)

rai ses (Term nateTests,
ManagedCGeneri cl RPSyst em : Oper ati onNot Support ed,
ManagedCeneri cl RPSyst em : Par anet er Not Support ed,
ManagedCGeneri cl RPSystem : | nval i dParaneter) ;

/*
Request test info.
*/
ManagedCGeneri cl RPConst Def s: : Si gnal nonitor_test (
i n Test Managenent | RPConst Def s: : ToBeMoni t or edTO
to_be nonitored TO,
out Test Managenent | RPConst Defs:: TOAttri buteList tO attribute Iist
)
rai ses (MonitorTest, ManagedGenericl RPSystem : Oper ati onNot Support ed,
ManagedCGeneri cl RPSyst em : Par anet er Not Support ed,
ManagedCGeneri cl RPSystem : | nval i dPar anet er) ;
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Foreword

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

The present document is part the 32.xxx-series covering the 3 Generation Partnership Project: Technical Specification
Group Services and System Aspects; Telecommunication Management; Test Management, as identified below:

32.321: “Test Management Integration Reference Point: Requirements’;

32.322: “Test Management | ntegration Reference Point: Infor mation Service’;
32.323:  “Test Management Integration Reference Point: CORBA Solution Set”;
32.324: “Test Management Integration Reference Point: 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:

Verson x.y.z
where:
x thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

A 3G telecommunication network is composed of a multitude of different network elements (NE). For a successful
operation of the network the operator must be provided with mechanisms allowing him to manage the network. These
management activities can be grouped into several areas. configuration management, fault management, performance
management, accounting management and security management.

A management function assisting in different high level management areas such as fault management and performance
management is test management. The purpose of testing isto get information about the functionality and performance
of the 3G managed network subject to the test.

The present document is part of a set of technical specifications defining the telecommunication management (TM) of
3G systems. The TM principles are described in 3GPP TS 32.101 [5]. The TM architecture is described in 3GPP TS
32.102 [6]. The other specifications define the interface (1 Tf-N) between the managing system (manager), which isin
general the network manager (NM) and the managed system (agent), which is either an element manager (EM) or the
managed NE itself. The Itf-N is composed of a number of integration reference points (IRPs) defining the information
in the agent that is visible for the manager, the operations that the manager may perform on thisinformation and the
notifications that are sent from the agent to the manager. One of these IRPs is the Test Management IRP.

Each IRP is specified by four TS, the requirements part, the information service (1S) part, the CORBA solution set (SS)
and the CMIP solution set.
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1 Scope

The present document defines the IS part of the Test Management IRP, which describes the semantics of the
information and the interactions visible across Itf-N in a protocol independent way. The information is specified by
means of information object classes and the interactions by means of operations and notifications. This document does
not specify the syntax (encoding) of the information.

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 aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 32.302: “Natification IRP: Information Service”

[2] 3GPP TS 32.312: “Generic IRP Management: Information Service”

[3] 3GPP TS 32.622: “Generic Network Resources |RP: Network Resource Model”

[4] ITU-T Rec. X.733: “Information Technology — Open Systems | nterconnection — Systems
Management: Alarm Reporting Function”

[5] ITU-T Rec. X.745: “Information Technology — Open Systems I nterconnection — Systems
Management: Test Management Function”

[6] 3GPP TS 32.101: “3G Telecom Management: Principles and high-level Requirements”

[7] 3GPP TS 32.102: “3G Telecom Management Architecture’

[8] 3GPP TS 32.321: “Test Management | RP: Requirements’

[9] 3GPP TS.32.672: “ State Management IRP: Information Service”

[10] ITU-T Rec. X.737: “Information Technology — Open Systems | nterconnection — Systems

Management: Confidence and Diagnostic Test Categories

3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 32.101 [6], 3GPP TS 32.102 [ 7]
and 3GPP TS 32.321 [8] apply.

3.2 Abbreviations

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

I0C Information Object Class
IRP Integration Reference Point
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IS Information Service

ME Element Manager

MORT Managed Object Referring to Test
NE Network Element

™ Telecommunication Management

4 System Overview

Figures 1 and 2 show the system context of this document in terms of implementations called IRPAgent and
IRPManager.

The term IRPManager refers to a process that interacts with IRPAgent for the purpose of test management viathis IRP.
An example of an IRPManager can be a Network Management System. IRPAgent implements and supports the Test
Management |RP.

IRPAgent can be one Network Element (NE) (Fig. 2) or it can be one Element Manager (EM) with one or more NEs
(Fig. 1). Inthe latter case, the interfaces (represented by athick dotted line) between the EM and the NEs are not subject
of this IRP. Whether EM and NE share the same hardware system is not relevant to this document either. By observing
the interaction across the Test Management |RP, one cannot deduce if EM and NE are integrated in asingle system or if
they run in separate systems.

Asindicated in Figure 1 and 2, the subject document need to be complemented with the Notification IRP [1] (to allow
IRPManager to subscribe to notifications issued by IRPAgent and (optionally) product-specific resource models
describing the MOs maintained by the IRPAgent).

IRPAgent NEs

— M EM
Itf-N Test Management | RP

Notification IRP

IRPManager

Figure 1. System Context A

IRPManager | RPAgent

NM NE

Test Management IRP

L

[tf-N

Notification IRP

Figure 2: System Context B
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5 Information Object Classes

5.1 Information Entities imported and local Labels

Label reference Local label

32.622 [3], information object class, Top Top

32.622 [3], information object class, IRPAgent IRPAgent

32.312 [2], information object class, managedGenericl RP managedGenericlRP

5.2 Class Diagram

5.2.1 Attributes and Relationships

The following figure shows, for the Test Management | RP, the class definitions and the relationships between the
classes.
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<<InformationObjectClass>>
TestManagementIRP

<<InformationObjectClass>>
TestActionPerformer

theTesterObject

+ supportedTOClasses
+ testActionPerformerld

theTesterObject

*

<<InformationObjectClass>>
TesterObject

1

* 1

<<InformationObjectClass>>
Testlnvocation

+ testOutcome

+ testState

- testlnvocationlnitiator

- additionallnformation

- proposedRepairActions
+ testerObjectld
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theTestlnvocation theTestlnvocation

1
theMORT

<<ProxyClass>>
MORT

- actualStartTime
- actualStopTime
- maxTestingPhaseDuration
+ testinvocationld

isTesting

From the cardinalities can be seen that each instance of TestManagementl RP may have several instances of
TestActionPerformer. Each instance of TestActionPerformer can have multiple instances of associated Tester Objects.
Each instance of TesterObject in turn has one instance of TestInvocation and one instance of MORT.

5.2.2 Inheritance

The following figure depicts the inheritance relationships between the information object classes. As can be seen the
I0OC TestManagementl RP inherits from ManagedGenericl RP, the Proxy Class VSEResourceSalfTestTester Object
inherits from the 10C ResourceSelfTestTester Object which in turn inherits from Tester Object. The Proxy Class
VSETester Object inherits from the Proxy Class VSETestCategoryTester Object which inherits from the IOC
TesterObject. By default IOCs inherit from the 1OC Top.
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<<InformationObjectClass>> <<InformationObjectClasses>>

ManagedGenericlRP TesterObject

/\ 4&
\

<<InformationObjectClass>> <<InformationObjectClass>> <<ProxyClass>>

TestManagementIRP ResourceSelfTestTesterObject VSETestCategoryTesterObject

/\\ /\\
<<ProxyClass>> <<ProxyClass>>
VSEResourceSelfTestTesterObject VSETesterObject

5.3 Information Object Classes Definition

5.3.1 Information Object Class TestManagementIRP

5.3.1.1 Definition

The 10C TestManagement| RP together with the |OC TestActionPerformer represent the test management capabilities
defined by this specification. To conduct atest of network resources, this object may require capabilities of other
objects such as TesterObject. The IOC TestManagementl RP inherits from the IOC ManagedGenericl RP specified in
3GPP TS 32.312[2].

5.3.1.2 Attributes

The 10C TestManagementl RP has no own attributes, only those inherited from the |OC ManagedGenericl RP.

5.3.2 Information Object Class TestActionPerformer

5.3.2.1 Definition

The 10C TestActionPerformer provides the ability to receive and react upon test requests. This class must aso be able
to instantiate and delete tester objects or, in case the tester objects are permanently instantiated, to allocate and reserve
them for their usage. This specification does not require this 10C to be instantiated. It may be abstract and used for
inheritance purposes only. In this way the ability to receive and react upon test requests may be included in any other
IOC.

5.3.2.2 Attributes

Attribute name Support Qualifier
support edTOO asses M
test Acti onPerformerld M (NOTE 1)
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NOTE 1: Thisattributeisonly mandatory in case the IOC
TestActionPerformer isinstantiated. In case thisIOC is
an abstract class and used for inheritance purposes only the
attribute shall be omitted.

5.3.3 Information Object Class TesterObject

5.3.3.1 Definition

The 10C TesterObject monitors and controls the testing of a MORT instance and reports the outcome of the test
execution. Tester Objects (TOs) are instantiated by the I0C TestActionPerformer in responseto avalid test initiation
request (initiateTests). They are deleted after termination of the test. It is aso possible that TOs are permanently
instantiated. In this case they are alocated to a certain TestActionPerformer during the test execution. After termination
of the test they are released.

The |OC Tester Object defines ageneric TO. It shall be used as an abstract class from which more specific tester objects
shall be derived by specialisation for each test category. Test categories and the associated test category specific TOs
are defined in ITU-T X.737 [10]. These test category specific TOs can be specialised further by defining vendor-
specific-extended (VSE) TOs. The generic TO defines attributes pertaining to atest and required for al test categories.

Each test invocation shall have only one associated TO.
Only test category specific TOs or VSE TOs shall be instantiated.

For simplicity this specification will often use only the term TO. In this case either the test category specific TO or the
VSE TO isreferred to depending on which is actually instantiated.

5.3.3.2 Attributes

Attribute name Support Qualifier
testlnvocationlnitiator
test Qut cone
addi tional | nformati on
pr oposedRepai r Acti ons
testerObjectld

Z|0|0IZ|O

5.3.4 Information Object Class ResourceSelfTestTesterObject

5.3.4.1 Definition

The 10C ResourceSelfTester Object is a specialised TO for the resource self test. It inherits from the |OC Tester Object
and the 0OC TestInvocation. It specifies the triggering events for the emission of the test result notifications.

5.3.4.2 Attributes

This 10C has no own attributes, only those inherited from the generic |OC Tester Object.
5.3.5 Proxy Class VSETestCategoryTesterObject

5.3.5.1 Definition

Certain tests may not fit in any of the test categories defined in X.737 [10]. In this case vendors may define new (V SE)
test categories and the associated test category specific TOs. The Proxy Class VSETestCategoryTester Object represents
the set of these V SE test category tester objects

The 10Cs represented by the Proxy Class VSETestCategoryTester Object shall inherit from the |OC Tester Object.
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NOTE:

A vendor may also claim 3GPP compliance to a certain release in case that a specific test fitsinto one of the ITU-T test

categories without that the corresponding I TU-T test category specific TO is supported in this release supposed that this
test category specific TO will be added in alater release than the current one. The vendor shall update this specification
in duetime.

5.3.5.2 Attributes

The attributes of this |OC are vendor specific.

5.3.6 Proxy Class VSEResourceSelfTestTesterObject

5.3.6.1 Definition

In case the I0OC ResourceSelfTest Tester Object does not fulfil the specific requirements of a certain resource self test,
vendors may define proprietary 10Cs by further specialisation. The Proxy Class VSEResourceSelfTest Tester Object
represents these |OCs.

The 10Cs represented by the Proxy Class VSEResour ceSelfTest Tester Object shall inherit from the IOC
ResourceSelfTestTester Object.

5.3.6.2 Attributes

Apart from the attributes inherited the attributes of the |OCs represented by this Proxy Class are vendor specific.

5.3.7 Proxy Class VSETesterObject

5.3.7.1 Definition

In case an 10C represented by the Proxy Class VSETestCategoryTester Object does not fulfil the specific requirements
of acertain test, vendors may define proprietary 10Cs by further specialisation. The Proxy Class VSETester Object
represents these |OCs.

The 10Cs represented by the Proxy Class VSETester Object shall inherit from the associated |OC represented by the
Proxy Class VSETestCategoryTester Object.

5.3.7.2 Attributes

Apart from the attributes inherited the attributes of the |OCs represented by this Proxy Class are vendor specific.

5.3.8 Proxy Class MORT

5.3.8.1 Definition

The ProxyClass MORT represents a network resource that is under test. Its class definition shall be one defined in the
various 3GPP Network Resource Model specifications or defined by a V SE network resource class.

5.3.8.2 Attributes

This IOC has no attributes.
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5.3.9 Information Object Class Testlnvocation

5.3.9.1 Definition

The 10OC TestInvocation is the abstract representation of atest invocation. A test invocation shall aim to test one or
more capabilities of aMORT. The IRPManager can request for the establishment of atest invocation using the
operation initiateTests.

A MORT can be complex in that there are multiple capabilities that can be subject to test. Therefore, it is possible to
have multiple test activities active, all aimed at the sasme MORT but on its different capabilities. Whether multiple test
activities can be testing the same MORT capabilities at the same time is an implementation decision, probably based on
the nature and behaviour of the TO, and therefore, is outside the scope of this specification.

5.3.9.2 Attributes

Attribute name Support Qualifier
actual StartTi e
act ual St opTi nme
mexTest i ngPhaseDur ati on
testlnvocationld

Z/0|0|0

5.4 Information Relationships Definition

5.4.1 Relationship between TestManagementIRP and TestActionPerformer

5.4.1.1 Definition

This relationship defines a binary association between the |OC TestManagementI RP and the |OC TestActionPerformer.

5.4.1.2 Roles

This relationship has no roles.
5.4.2 Relationship between TestActionPerformer and TesterObject

5.4.2.1 Definition

This relationship defines a binary association between the |0C TestActionPerformer and the |0C Tester Object. The
association is navigable from the TestActionPerformer to the TesterObject.

5.4.2.2 Role
Name Definition
t heTest er Obj ect This rolename provides a name allowing to navigate from an instance

of TestActionPerformer to the associated instances of Tester Object. If
tap is an instance of TestActionPerformert, the expression
tap.theTester Object yields the set of object instances of Tester Object.

5.4.3 Relationship between TestActionPerformer and Testlnvocation

5.4.3.1 Definition

This relationship defines a binary association between the |0C TestActionPerformer and the I0C TestInvocation. The
association is navigable from the Tester Object to the TestInvocation.

3GPP



Release 5 14 3GPP TS 32.322 V1.0.0 (2002-05)

5.4.3.2 Role
Name Definition
t heTest | nvocati on This rolename provides a name allowing to navigate from an instance

of TestActionPerformer to the associated instances of Testlnvocation.
If tap is an instance of TestActionPerformert, the expression
tap.theTestInvocation yields the set of object instances of
TestInvocationt.

5.4.4 Relationship between TesterObject and Testlnvocation

5.4.4.1 Definition

This relationship defines a binary association between the |0C Tester Object and the 10C TestInvocation. The
association is navigable in both directions..

5.4.4.2 Role
Name Definition
t heTest er Obj ect This rolename provides a name allowing to navigate from an instance

of TestInvocation to the associated instance of Tester Object. If ti isan

instance of Testlnvocation, the expression ti.theTester Object yields an
object instance of TesterObject.

t heTest | nvocati on This rolename provides a name allowing to navigate from an instance

of TesterObject to the associated instance of Testlnvocation. If toisan
instance of Tester Object, the expression to.theTestI nvocation yields an
object instance of TestInvocation.

5.4.5 Relationship between TesterObject and MORT

5.4.5.1 Definition

This relationship defines a binary association between the |OC Tester Object and the Proxy Class MORT. The
association is navigable from the Tester Object to the MORT.

5.4.5.2 Role

Name Definition
t heMORT This rolename provides a name allowing to navigate from an instance
of TesterObject to the associated instance of MORT. If to is an instance
of Tester Object, the expression to.theMORT yields an object instance
of MORT.

5.4.6 Relationship between Testlnvocation and MORT

5.4.6.1 Definition

This relationship defines an association between the |OC Testlnvocation and the IOC MORT. This association specifies
that the latter is testing the former.

5.4.6.2 Role

Instead of roles this relationship has arole name.
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5.5 Information Attributes Definition

5.5.1 Definition and legal Values

3GPP TS 32.322 V1.0.0 (2002-05)

Attribute Name

Definition

Legal Values

testInvocationld

his attribute uniquely identifies an instance of a
estInvocation within the TestManagement| RP.
he test invocation identifier is assigned by the
estActionPerformer. When a testinvocationld
an be reused is outside the scope of this
pecification.

testState

This attribute reflects the actual test state (ITU-
T X.745[5]).

ENUM {notlnitialized, idle, initiaizing,
testing, terminating, disabled}

testOutcome

This attribute provides information about the
test result, as perceived by the associated TO, in
a standardised manner.

The information in this parameter isonly valid
after termination of the test activity.

Thisinformation shall be present in the last test
result notification emitted by a TO prior to its
deletion.

ENUM ({pass, fail, inconclusive, timed-out,
premature-termination}

- Passindicates that the test exercise of
the test invocation has executed
correctly and has found no problem.

Fail indicates that the test exercise of the
test invocation has executed correctly
and has found one or more problems.

- Inconclusive indicates that the TO has
not determined if the execution is Pass
or Fail.

- Timed-out indicates that the TO has
terminated its execution because of the
expiry of thetimer (i.e., the current time
— TestSession.sessionStartTime >=
TesterObject.timeOut).

- Premature termination indicates that the
TO has (a) never started execution or (b)
terminated its execution prematurely,
either by TestManagementI RP and its
associated objectsinternal problems or
in response to aterminateTests
operation.

supportedTOClasses

This attribute identifies the TO classes that are
supported by a certain managed object instance
whose class has inherited from
TestActionPerformer or whose classis the
TestActionPerformer.

SET OF TO class name

testActionPerformerld

This attribute unambiguously identifies an
instance of a TestActionPerformer.

testerObjectld

This attribute unambiguoudly identifies an
instance of a Tester Object.

testlnvocationl nitiator

It identifies the IRPManager.

How multiple IRPManagers choose their
identifier so that they are distinguishable is
outside the scope of this specification.

additionalInformation

This attribute holds a set of additional
information pertaining to the test.

The semantics of this parameter are outside
the scope of this specification

3GPP




Release 5

16

3GPP TS 32.322 V1.0.0 (2002-05)

Attribute Name

Definition

Legal Values

proposedRepairActions

This attribute suggests one or more repair
actionsif the reason for afailure is known.

The semantics of this parameter are outside
the scope of this specification

actual StartTime

This attribute specifies the time at which the TO
will enter or has entered the test state testing.
Before the TO enters the testing state thisis an
estimated time. After entering the testing state
thisisthe actual time. Note that thisis not the
time of the invocation of the operation
initiateTests.

All valuesindicating avalid time.

actual StopTime

This attribute specifies the time at which the TO
will leave or has |eft the test state testing. Before
the TO leaves the testing state thisis an
estimated time. After leaving the testing state
thisisthe actual time. Note that thisis not the
time of the invocation of the operation
terminateTests.

All valuesindicating avalid time later than
the actualStartTime.

maxT estingPhaseDurati
on

This attribute specifies the maximum amount of
time that a TO may spend in the testing state.

All valuesindicating avalid amount of time.

6 Interface Definition

6.1 Class diagram representing interfaces

The following diagram depicts the interfaces of the Test Management IRP with their corresponding operations and

notifications.

<<Interface>>

TestManagementIRPControlOperations

<<InformationObjectClass>>
TestActionPerformer

+ initiateTests()
+ terminateTests()

/N

<<Interface>>

TestManagementIRPMonitorOperations

<<InformationObjectClass>>
TestManagementIRP

+ monitorTest()

<<Interface>>
TestManagementIRPN

otifications

<<use>>

<<InformationObjectClass>>
TesterObject

+ notifyTestResults()
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6.2 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 |east 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 optiona_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 that is raised when an
internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.

6.3 Interface testManagementIRPControlOperations

The interface TestManagementl RPContr ol Operations contai ns the operations initiateTests and terminateTests. It must
be implemented by every object with the ability to receive and react upon test requests, for example by every instance
of TestActionPerformer.

6.3.1 Operation initiateTests (M)

6.3.1.1 Definition

The IRPManager uses this operation to request the IRPAgent to initiate controlled tests. A single test request may
initiate multiple (one or more) tests.

For each test to be initiated the managed object representing the network resource to be tested and the tester object class
must be specified.

Theinitiated tests are independent and not related to each other. Thisimplies that independent test result notifications
are sent for each of the testsinitiated by s single initiateTests operation.

6.3.1.2 Input parameters

Parameter Name Q Information Type Comment
ua
lifi
er
testinvocationlnitiator ~ |C |TesterObject. testlnvocationl nitiator This parameter identifies the IRPManager..

maxTestingStateDuration|O |TestInvocation.maxTestingStateDuration | This parameter specifies the timeout period
of the teststo beinitiated. A certain value
shall indicate forever.

toBel nitiatedTests M |SET OF SET { This sequence specifies the teststo be
toBeTestedMORT initiated.
testerObjectClass
testerObjectlnitial AttributeList For each test the parameter
} toBeTestedMORT specifies the instance of

the MORT to be tested. The parameter

tester ObjectClass specifies the class of the
associated tester object. The parameter
testerObjectlnitial AttributeList carries some
or al the values of the attributes of the TO
instance responsible for the test. The syntax
and semantics of this attribute value is
dependent on the specific TO class
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Parameter Name

ua
lifi
er

Information Type

Comment

definition and is outside the scope of 3GPP.

6.3.1.3 Output parameters

SEQUENCE OF CHOICE {
testinitiated
testNotlnitiated

}

testinitiated =
TestInvocation.testInvocationld

testNotInitiated =
failureReason

Parameter Name Q Matching Information Comment
ua
lifi
er
response M |Resource self test: The number and the order, related to the tests

to beinitiated, of elementsin this sequence
and in the set of the input parameter
toBelnitiatedTests shall be identical.

For a successfully instantiated test the
parameter testlnitiated returns the test
invocation identifier of the test. For afailed
test instantiation the parameter
testNotlnvoked returns the reason why the
instantiation of the test failed.

Failure reasons are

* TOclassisnot existing
«  MORT isnot existing

*  MORT isnot available
» others

6.3.1.4 Pre-condition

The precondition must hold true before the operation isinvoked. The pre-condition depends on the test category.

Resour ce Self Test:

For at least one of the specified tests to be instantiated the following must hold true

thelndicatedM ORTIsExisting AND thelndicatedMORTIsAvailable AND thel ndicatedTOClassl sExisting

Assertion Name

Definition

thel ndicatedM ORT I sExisting

The MORT indicated by the subject operation for thistest is existing

thelndicatedM ORTIsAvailable

The MORT indicated by the subject operation for thistest is available.

thel ndicatedTOClassI sExisting

The TO classindicated by the subject operation for thistest is existing.

6.3.1.5 Post-condition

The post-condition must hold true after the completion of the operation.

allndicatedT Osl nstantiated OR notAll TestsInitiated OR noTestlnitiated

Assertion Name

Definition

adlTestsInitiated

All tests indicated by the subject operation were initiated successfully.
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notAll Testsl nitiated

successfully.

Not all but at least one test indicated by the subject operation was initiated

noTestlnitiated

No test indicated by the subject operation was initiated successfully.

6.3.1.6 Exceptions

Exception Name

Definition

operationFailedEntirely

Condition: noTestlnitiated = TRUE

Returned infor mation: The response parameter is returned.

Exit state: Entry state

opeartionFailedPartly

Condition: notAllTestsInitiated = TRUE

Returned infor mation: The response parameter is returned.

Exit state: Entry state

6.3.2 Operation terminateTests (M)

6.3.2.1 Definition

The IRPManager uses this operation to request the IRPAgent to terminate tests during their life time. A single
terminateTests operation may terminate multiple (one or more) tests.

The tests to be terminated are identified by their test invocation identifiers. The IRPManager terminating a test may be
different from the IRPManager that initiated the test. The terminateTests operation must be invoked on the object which
received the corresponding initiateTests operation.

6.3.2.2 Input parameters

Parameter Name Q Information Type Comment
ua
lifi
er
toBeTerminatedTests M |SET OF Testlnvocation.testinvocationld | This parameter specifies the tests that shall

be terminated.

6.3.2.3 Output parameters

testTerminated
testNotTerminated

}

testTerminated =
TestInvocation.testlnvocationld

testNotTerminated =
SEQUENCE {
TestInvocation.testl nvocationl d,

Parameter Name Q Matching Information Comment
ua
lifi
er
response M [SEQUENCE OF CHOICE { The number and the order, related to the test

invocation identifier, of elementsin this
sequence and in the set of the input
parameter toBeTer minatedTests shall be
identical.

It specifies the test invocation ids of the tests,
that were successfully terminated, and the ids
of the tests, that failed to be terminated
successfully together with the reason for the
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Parameter Name Q
ua
lifi
er

Matching Information

Comment

faillureReason

failure.

Failure reasons are
* testinvocationid is not existing

e others

6.3.2.4 Pre-condition

The precondition must hold true before the operation isinvoked.

allndicatedTestlnvocationldsAreExisting OR notAlllndicatedTestInvocationl dsAreExisting

Assertion Name

Definition

allndicatedTestlnvocationldsAreE
xisting

All test invocation identifiers specified by the subject operation are existing.

notAlllndicated T estlnvocationl dsA
reExisting

Not all but at least one test invocation identifier specified by the subject operation

isexisting.

6.3.2.5 Post-condition

The post-condition must hold true after the completion of the operation.

allndicatedTestsTerminated OR notAlllndicatedTestsT erminated OR nolndicatedTestTerminated

Assertion Name

Definition

allndicatedTestsTerminated

All tests indicated in the subject operation were terminated successfully.

notAlllndicatedTestsT erminated

Not all but at least one test indicated in the subject operation aaws terminated

successfully

nolndicatedTestTerminated

No test indicated in the subject operation aaws terminated successfully

6.3.2.6 Exceptions

Exception Name

Definition

operationFailedEntirely

Exit state: Entry state

Condition: nolndicatedTestTerminated = TRUE

Retur ned infor mation: The response parameter is returned.

operationFailedPartly

Exit state: Entry state

Condition: notAlllndicatedTestInvocationldsAreExisting = TRUE OR
notAlllndicatedTestsTerminated = TRUE

Returned infor mation: The response parameter is returned.
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6.4 Interface TestManagementIRPMonitorOperations

The interface TestManagement! RPMonitor Operations contains the operation monitor Test. It has arealisation
relationship with the |OC TestManagement| RP.

6.4.1 Operation monitorTest (M)

6.4.1.1 Definition

IRPManager shall be able to retrieve information about the test as observed by the TO during the test execution by
reading the relevant attributes of the TO associated to the test. Also after the test execution the manager shall be able to
read these attributes as long as the TO exists. Attributes conveying information about the test execution are testState and
testOutcome. Depending on the specific test category specific TO or the VSE TO other attributes may also contain
information about the test execution. In this case the subject operation may also allow to read the val ues of these
attributes.

6.4.1.2 Input parameters

Parameter Name Q Information Type Comment
ua
lifi
er
toBeMonitoredTO M [tOlnstance This parameter specifies the instance of the

tester object, whose attribute val ues of
testSate, testOutcome and other attributes

shall beretrieved.
6.4.1.3 Output parameters
Parameter Name Q Matching Information Comment
ua
lifi
er
attributeList M |SET { This parameter shall be returned if al
TesterObject.testState (M) attributes were read successfully and may be
TesterObject.testOutcome (M) returned, if at least one attribute was read
other attributes (O) successfully.
}
The values to be returned are those prevalent
at the time of the reception of the subject
operation.
error M |failureReason This parameter shall be returned if the

specified tester object instance is not existing
or, in case the tester object instanceis
existing, at least one attribute could not be

read, i. e. if
operationFailedEntirely = TRUE
OR

operationFailedPartly = TRUE

The parameter returns the failure reason.

6.4.1.4 Pre-condition

The precondition must hold true before the operation is invoked.
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indicatedT Ol nstancel sExisting

Assertion Name Definition

toBeMonitoredT Ol sExisting The TO instance indicated by the subject operation is existing.

6.4.1.5 Post-condition
The post-condition must hold true after the completion of the operation.

alAttributeValuesRead OR notAllAttributeValuesRead OR noAttributeV al ueRead

Assertion Name Definition
alAttributeVauesRead All attributes of the TO indicated by the subject operation were read successfully.
notAll AttributeV al uesRead Not all but at least one attribute of the TO indicated by the subject operation were
read successfully.
noAttributeValueRead No attribute of the TO indicated by the subject operation was read successfully.

6.4.1.5 Exception

Exception Name Definition

operationFailedEntirely Condition:
toBeMonitoredTOIsExisting = FALSE OR noAttributeVaueRead = TRUE

Returned infor mation: The error parameter returns the object identifier of the
TO that does not exist or the reasons, why the attributes could not be read.

Exit state: Entry state

operationFailedPartly Condition:
toBeMonitoredT OlsExisting = TRUE AND notAllAttributeVauesRead = TRUE

Returned infor mation: The error parameter returns the reason why an attribute
could not be read. The attribute that could be read my be returned in the
parameter error or the parameter attributelist.

Exit state: Entry state

6.4 Interface TestManagementIRPNotifications

6.4.1 Notification notifyTestResults (M)

6.4.1.1 Definition

Test results are made available to the IRPManager by one or more notifications notifyTestResults emitted by the TO that
isrelated to the test invocation.

Depending on the nature of the test and the specification of the TO behaviour, the TO may need to convey to the
IRPManager atest result data set. There are two ways to convey this kind of information. One way isto use the
parameter additionallnformation of the notification. In this case, the fileReference and fileExpiryDate shall contain no
information or be absent. The other way is to use afile to capture the test result data set. In this case, the

additional I nformation parameter may contain no information or be absent and the fileReference and fileExpiryDate
shall be present. The file that captures the test result data set shall contain V SE attributes and other 3GPP attributes such
as testerObjectClass, testOutcome, etc.
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The use of the additional Information parameter or afile to capture the test result data set is specified by the class
specification of the VSE TO.

In case the TO uses additional Information (and not afile) to capture the test result data set, that TO may emit this
notification to transfer intermediate (non-final) test results. In thiskind of notifications, the testOutcome parameter shall
be absent. The TO should emit at least one more notification regarding the subject test invocation in the future. The last
notification pertaining to a particular test invocation shall be indicated by including the testOutcome parameter in the

notification.

In the case the TO uses afile to capture the test result data set, that TO shall not issue any natifications to transfer
intermediate test results. The TO may capture the non-final test results in the file used to capture the final test result data

set.

The events triggering the emission of test result notifications depend on the specific test. They shall be specified by the
TO that isactualy instantiated, i. e. either by the test category specific TO or the VSE TO. Some generic triggering
events are included in this specification. It is expected that vendors specify more triggering events.

Parameter Name Qualifi Matching Information Comment
er

objectClass M, F  |TesterObject.testerObjectClass This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS 32.302[1]. It specifies the class of the TO
emitting the subject notification.

objectlnstance M, F |TesterObject.testerObjectld This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS 32.302 [1]. It specifies the instance of the
TO emitting the subject notification.

notificationld (0] This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS32.302 [1]. It carries the semantics of the
notification identifier.

eventTime M, F This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS32.302 [1]. It carries the time when the
subject notification is emitted.

systemDN CF IRPAgent.systemDN This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS 32.302 [1]. It carries the systemDN of the
IRPAgent related to the TestManagement! RP.

notificationType M, F  |“notifyTestResults’ This parameter is specified by
Notificationl RPNotification defined in 3GPP
TS 32.302[1]

testlnvocationld 0] TestInvocation.testlnvocationld

testlnvocationl nitiator C,F  |TesterObject.testl nvocationl nitiator

testOutcome O, see |TesterObject.testOutcome This parameter shall be included only in the

Note 1 last notification emitted by a TO. In this way

the TO indicates that it is sending ho more
notifications.

mORT (0] TesterObject.theMORT This parameter identifies the object instance of
the MORT that was subject to the test.

proposedRepairActions |O TesterObject.proposedRepairAction

S
additional Information (0] TesterObject.additionalInformation | This parameter allows the inclusion of any
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Parameter Name Qualifi Matching Information Comment
er

additional information in the notification. As
such, it may carry atest result data set.

The exact semantics of this parameter is
outside the scope of this specification.

This parameter may contain no information or
be absent, if the test results are captured in a
file. It may be present if the test results are not
captured in afile.

fileReference M, see |It carriesthe reference to afile that |This parameter shall contain no information or
Note 1 |containsthe test result data set. be absent if thereis no test result captured in a
file. It shall contain information if the test
results are captured in afile.

fileExpiryDate M, see |It carries the date and time after This parameter shall contain no information or
Note 1 |which thefile, whosereferenceis |be absent if fileReference carries no
carried by fileReference of this information or absent. Otherwise, it shall
notification, may be removed. contain avalid future date and time.

Note 1: Asfor the correct interpretation of this qualifier refer to the comment column.

6.4.1.3 Triggering Events for the Resource Self Test
For the resource self test the events triggering the emisson of test result notifications are:
»  Termination of the test execution

The resource self test may be terminated explicitly by atest termination request. The events triggering an implicit
termination are

*  Fulfillment of the conditions for a successful termination of the test
*  Fulfillment of the conditions for a premature termination of the test
¢ Occurance of an error situation

6.4.1.3.1 From-State

testTerminateRequestReceived OR testCompleted OR prematureTermination OR testTimedOut OR
errorSituationOccured

Assertion Name Definition

testTerminateRequest | The object with the ability to receive and react upon test requests has received atest termination
Received request (see Note 1).

testCompleted The predefined conditions for a successful completion of the test are fulfilled (see Note 1).

prematureT ermination |The predefined conditions for a premature termination of the test are fulfilled (see Note 1).

errorSituationOccured |An error situation has occurred during the test execution and the tester object has aborted the test
invocation (see Note 1).

Note 1: The conditions to satisfy thistrigger are related to the VSE TO definition and therefore, their specifications are
outside the scope of 3GPP.

6.4.1.3.2 To-State

testTerminated
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Assertion Name

Definition

testTerminated

The test has been terminated successfully.
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Annex A (informative):
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