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Foreword

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

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

32.xxx:
“Test Integration Reference Point: Requirements”;

32.xxx:
“Test Integration Reference Point: Information Service Version 1”;

32.xxx:
“Test Integration Reference Point: CORBA Solution Set Version 1:1”;

32.xxx:
“Test 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:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

Introduction

Configuration Management (CM), in general, provides the operator with the ability to assure correct and effective operation of the 3G network as it evolves. CM actions have the objective to control and monitor the actual configuration on the Network Elements (NEs) and Network Resources (NRs), and they may be initiated by the operator or by functions in the Operations Systems (OSs) or NEs.

CM actions may be requested as part of an implementation programme (e.g. additions and deletions), as part of an optimisation programme (e.g. modifications), and to maintain the overall Quality of Service (QOS). The CM actions are initiated either as single actions on single NEs of the 3G network, or as part of a complex procedure involving actions on many resources/objects in one or several NEs.

1
Scope

This document describes, in addition to the requirements defined in [1] and [2], the requirements for the Test Management IRP.

2
References

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

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

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

· For a non-specific reference, the latest version applies.  In the case of a reference 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 Interconnection; 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 IRP: Requirements".

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

[8]
3GPP TS 32.xxx: "State Management IRP: Requirements".

[9]
3GPP TS 32.xxx: "State Management IRP: CMIP Solution Set".

3
Definitions and Abbreviations

3.1
Definitions

Test Action Request Receiver (TARR): An instance 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 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 deleted by managed objects with TARR functionality.

3.2
Abbreviations

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

NE



Network Element

NMC



Network Management Center

TARR



Test Action Request Receiver

TO



Test Object

4
Purpose

The purpose of testing is to get information about the functionality and performance of the 3G managed network subject to the test. This information 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 NMC operator to perform tests on network resources. This capability is especially important at times when only the NMC but not the OMC is attended, which might be the case at night or during weekends.

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

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

· When a fault 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 detecting faults.

· After a faulty 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, its target is always the same: verify if a system's physical or functional resource performs properly and, in case it happens to be faulty, provide all the information to help the operator to localize 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) shall be able to initiate and terminate tests using special test initiation and termination requests. 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.

5.2
Test Management Capabilities

The test management function shall include the following capabilities:

· Test initiation

· Test termination

· Test monitoring

· Test result reporting

These capabilities are specified in the following sections.

5.2.1
Test Initiation

The IRPManager shall be able to initiate a test in the IRPAgent by sending a test request to the IRPAgent. The IRPAgent must have at least one object instance capable of receiving these test requests. This functionality is called Test Action Request Receiver (TARR) functionality. In response to a test 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 tests initiated in response to a test request shall have a single associated TO.

The test request shall include the following information

· The network resources to 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 a test request response to the IRPManager. For a successful test request this response shall contain the following information

· A unique identifier for each test initiated by the test request

· Information about the managed objects assisting to execute the test

For a failed test request the response shall contain the following information

· Information about the reason for the failure

5.2.2
Test Termination

The IRPManager shall have two possibilities to terminate a test

· Emitting a test termination request

· Deleting the TO related to the test

In addition to this a test may terminate spontaneously upon

· Completion of the test

· Abnormal conditions

As mentioned above the IRPManager shall be capable of terminating a test by sending a test termination request to the object which received the test request. The test termination request shall provide the following information

· The identifiers of the tests to be terminated

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

After reception of a test termination request a test 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

· The identifiers of all tests that 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

· The identifiers of the tests that could not be deleted

· Information about the reason for the failure

It shall also be possible to terminate a test by directly deleting its related TO.

Spontaneous termination of a test may occur either upon completion of the test (i. e. fulfillment of predefined criteria for test completion) or upon 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 is related to the test. These notifications shall be generated in an automatic manner without that any action of the IRPManager is required (unsolicited reporting). Test result notifications shall be transmitted upon termination of the test execution, irrespectrive of if the test terminates by request or spontaneously except for the case where the test is terminated by deleting its related TO.

A test result notification shall include the following information

· The identifier 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 actions in case of fault detection

· Any other useful information pertaining to the test

It shall be possible for the IRPManager to specify filter conditions selecting the notifications that are forwarded over the Itf-N to the IRPManager. Notifications not satisfying the filter conditions shall be discarded.

For test result reporting the Notification IRP as defined in 3GPP TS  32.301 [4] to 3GPP TS  32.304 [5]shall be used.

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.

For this purpose an appropriate log shall be instantiated in the IRPAgent. This log shall store the test result notifications emitted by the TO(s).

This log functionality shall be realized by the LogIRP defined in 3GPP TS  32.xxx [6] to 3GPP TS  32.xxx [7].

5.4
Test States

Each TO shall support operational states (enabled, disabled) and procedural states (not initialized, initializing, reporting, terminating) as defined in 3GPP TS  32.xxx [8] to 3GPP TS  32.xxx [9]. Any state change shall be reported to the NMC using the Notification IRP.
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