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Foreword

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

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

The present document defines, in addition to the requirements defined in [1], [2] and [3], the requirements for the present IRP: State 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]
3GPP TS 32.600: "3G Configuration Management: Concept and High-level Requirements".

[4]
3GPP TS 32.622: “3G Configuration Management: Generic Network Resources IRP: NRM”.

[5]
3GPP TS 32.632: “3G Configuration Management: Core Network Resources IRP: NRM”.

[6]
3GPP TS 32.642: “3G Configuration Management: UTRAN Resources IRP: NRM”.

[7]
3GPP TS 32.652: “3G Configuration Management: GERAN Resources IRP: NRM”.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Data: is any information or set of information required to give software or equipment or combinations thereof a specific state of functionality.

Element Manager (EM): provides a package of end-user functions for management of a set of closely related types of Network Elements (NEs). These functions can be divided into two main categories:

· Element Management Functions for management of NEs on an individual basis. These are basically the same functions as supported by the corresponding local terminals.

· Sub-Network Management Functions that are related to a network model for a set of NEs constituting a clearly defined sub-network, which may include relations between the NEs. This model enables additional functions on the sub-network level (typically in the areas of network topology presentation, alarm correlation, service impact analysis and circuit provisioning).

IRP: See 3GPP TS 32.101 [1].

IRP Information Model: See 3GPP TS 32.101 [1].

IRP Information Service: See 3GPP TS 32.101 [1].

IRP Solution Set: See 3GPP TS 32.101 [1].

Managed Object (MO): an abstract entity, which may be accessed through an open interface between two or more systems, and representing a Network Resource (NR) for the purpose of management. The Managed Object (MO) is an instance of a Managed Object Class (MOC) as defined in a Management Information Model (MIM). The MIM does not define how the MO or NR is implemented; only what can be seen in the interface.

Managed Object Class (MOC): a description of all the common characteristics for a number of MOs, such as their attributes, operations, notifications and behaviour.

Managed Object Instance (MOI): an instance of a MOC, which is the same as a MO as described above.

Management Information Base (MIB): the set of existing managed objects in a management domain, together with their attributes, constitutes that management domain's MIB. The MIB may be distributed over several OS/NEs.
Management Information Model (MIM): also referred to as NRM – see the definition below. There is a slight difference between the meaning of MIM and NRM – the term MIM is generic and can be used to denote any type of management model, while NRM denotes the model of the actual managed telecommunications Network Resources (NRs).
Network Element (NE): is a discrete telecommunications entity, which can be, managed over a specific interface e.g. the RNC.

Network Manager (NM): provides a package of end-user functions with the responsibility for the management of a network, mainly as supported by the EM(s) but it may also involve direct access to the NEs. All communication with the network is based on open and well-standardised interfaces supporting management of multi-vendor and multi-technology NEs.

Network Resource (NR): is a component of a NE, which can be identified as a discrete separate entity and is in an object oriented environment for the purpose of management represented by an abstract entity called Managed Object (MO).

Network Resource Model (NRM): a model representing the actual managed telecommunications Network Resources (NRs) that a System is providing through the subject IRP. An NRM describes Managed Object Classes (MOC), their associations, attributes and operations. The NRM is also referred to as "MIM" (see above) which originates from the ITU-T TMN.

Object Management Group (OMG): see http://www.omg.org.

Operations System (OS): indicates a generic management system, independent of its location level within the management hierarchy.

3.3
Abbreviations

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

CM
Configuration Management

CMIP
Common Management Information Protocol

CORBA
Common Object Request Broker Architecture

EM
Element Manager

FM
Fault Management

GSM
Global System for Mobile communication

IRP
Integration Reference Point

IS
Information Service (see [1])

ITU-T
International Telecommunication Union, Telecommunication Standardisation Sector 

MIB
Management Information Base

MIM
Management Information Model

MOC
Managed Object Class

MOI
Managed Object Instance

NE
Network Element

NM
Network Manager

NR
Network Resource

NRM
Network Resource Model

OMG
Object Management Group

OS
Operations System

PM
Performance Management
TM
Telecom Management
UML
Unified Modelling Language (OMG)

UMTS
Universal Mobile Telecommunications System
4 Introduction and Requirements

4.1 Introduction

The management state of a managed object represents the instantaneous condition of availability and operability of the associated resource from the point of view of management. Different classes of managed object have a variety of state attributes that express and control aspects of the operation of their associated resource that are peculiar to each class. However, the management state is expected to be common to a large number of resources and for this reason is to be standardized; it expresses key aspects of their usability at any given time. Its purpose is to control the general availability of a resource and to make visible information about that general availability.

State Management IRP is defined to specify and to standardise the generic attributes, notifications and operations for modelling and managing the resources of 3G networks at the Itf-N interfaces. There are a variety of managed objects and the related network resources. It is the take of designers of specific managed object classes to model the state conditions of the associated network resources using the generic attributes and notifications provided in the State Management IRP. Different managed objects and the network resources they model may require different subsets of the attributes and notifications defined in the State Management IRP. Examples of network resource models can be found in [4], [5], [6] and [7].

4.2
Requirements

The following requirements apply for the State Management IRP:

A. IRP-related requirements in 3GPP TS 32.101: "3G Telecom Management principles and high level requirements" [1].

B. IRP-related requirements in 3GPP TS 32.102: "3G Telecom Management architecture" [2].

C. IRP-related requirements in 3GPP TS 32.600: "3G Configuration Management: Concept and High-level Requirements" [3].

In addition to the above, the following more specific requirements apply:

1. State Management IRP shall specify attributes, i.e. state attributes, modelling operability, usage and administration related to 3G network resources.

· operability: whether or not the resource is physically installed and working, if applicable;

· usage: whether or not the resource is actively in use at a specific instant, and if so, whether or not it has spare capacity for additional users at that instant. A resource is said to be “in use” when it has received one or more requests for service that it has not yet completed or otherwise discharged, or when some part of its capacity has been allocated, and not yet reclaimed, as a result of a previous service request;

· administration: permission to use or prohibition against using the resource, imposed through the management services.

2. The attribute modelling operability of 3G network resources shall represent the following generic state conditions:

· Enabled: The resource is partially or fully operable and available for use.

· Disabled: The resource is totally inoperable and unable to provide service to users.

3. The attribute modelling usage of 3G network resources shall represent the following generic state conditions:

· Idle: The resource is not currently in use.

· Active: The resource is in use, and has sufficient spare operating capacity to provide for additional users simultaneously.

· Busy: The resource is in use, but it has no spare operating capacity to provide for additional users at this instant.

4. The attribute modelling administration of 3G network resources shall represent the following generic state conditions:

· Locked: The resource is administratively prohibited from performing services for its users.

· Shutting down: Use of the resource is administratively permitted to existing instances of use only. While the system remains in the shutting down state the manager may at any time cause the managed object to revert to the unlocked state.

· Unlocked: The resource is administratively permitted to perform services for its users. This is independent of its inherent operability.

5. State Management IRP shall specify attributes, i.e. status attributes, modelling alarm status, procedural status, availability status, standby status and unknown status related to 3G network resources.

6. The attribute modelling the alarm status of 3G network resources shall represent the following generic status conditions:

· Under repair: The resource is currently being repaired. When under repair value is present, the operational state is either disabled or enabled.

· Critical: One or more critical alarms indicating a fault have been detected in the resource, and have not been cleared. The operational state of the managed object can be disabled or enabled.

· Major: One or more major alarms indicating a fault have been detected in the resource, and have not yet been cleared. The operational state of the managed object can be disabled or enabled.

· Minor: One or more minor alarms indicating a fault have been detected in the resource, and have not yet been cleared. The operational state of the managed object can be disabled or enabled.

· Alarm outstanding: One or more alarms have been detected in the resource. The condition may or may not be disabling. If the operational state is enabled, additional attributes, particular to the managed object class, may indicate the nature and cause of the condition and the services that are affected.

7. The attribute modelling the procedural status of 3G network resources shall represent the following generic status conditions:

· Initialization required: The resource requires initialization to be invoked by the manager before it can perform its normal functions, and this procedure has not been initiated. The manager may be able to invoke such initialization through an action. The terminating condition may also be present. The operational state is disabled.

· Not initialized: The resource requires initialization before it can perform its normal functions, and this procedure has not been initiated. The resource initializes itself autonomously, but the operational state may be either disabled or enabled, depending upon the managed object class definition.

· Initializing: The resource requires initialization before it can perform its normal functions, and this procedure has been initiated but is not yet complete. When this condition is present, the initialization required condition is absent, since initialization has already begun. The operational state may be disabled or enabled, depending upon the managed object class definition.

· Reporting: The resource has completed some processing operation and is notifying the results of the operation, e.g., a test process is sending its results. the operational state is enabled.

· Terminating: The resource is in a termination phase. If the resource does not reinitialize itself autonomously, the Initialization Required condition is also present and the operational state is disabled. Otherwise, the operational state may be either disabled or enabled, depending upon the managed object class definition.

8. The attribute modelling the availability status of 3G network resources shall represent the following generic status conditions:

· In test: The resource is undergoing a test procedure. If the administrative state is locked or shutting down then normal users are precluded from using the resource and the control status attribute has the value reserved for test. Tests that do not exclude additional users can be present in any operational or administrative state but the reserved for test condition should not be present.

· Failed: The resource has an internal fault that prevents it from operating. The operational state is disabled

· Power off: The resource requires power to be applied and is not powered on. For example, a fuse or other protection device is known to have removed power or a low voltage condition has been detected. The operational state is disabled.

· Off line: The resource requires a routine operation to be performed to place it online and make it available for use. The operation may be manual or automatic, or both. The operational state is disabled.

· Off duty: The resource has been made inactive by an internal control process in accordance with a predetermined time schedule. Under normal conditions the control process can be expected to reactivate the resource at some scheduled time, and it is therefore considered to be optional. The operational state is enabled or disabled. 
· Dependency: The resource cannot operate because some other resource on which it depends is (i.e. a resource not represented by the same managed object) unavailable. For example, a device is not accessible because its controller is powered off. The operational state is disabled.

· Degraded: The service available from the resource is degraded in some respect, such as in speed or operating capacity. Failure of a test or an unacceptable performance measurement has established that some or all services are not functional or are degraded due to the presence of a defect. However, the resource remains available for service, either because some services are satisfactory or because degraded service is preferable to no service at all. Object specific attributes may be defined to represent further information indicating, for example, which services are not functional and the nature of the degradation. The operational state is enabled.

· Not installed: The resource represented by the managed object is not present, or is incomplete. For example, a plug-in module is missing, a cable is disconnected or a software module is not loaded. The operational state is disabled.

9. The attribute modelling the control status of 3G network resources shall represent the following generic status conditions:

· Subject to test: The resource is available to normal users, but tests may be conducted on it simultaneously at unpredictable times, which may cause it to exhibit unusual characteristics to users.

· Part of services locked: This value indicates whether a manager has administratively restricted a particular part of a service from the user(s) of a resource. The administrative state is unlocked. Examples are incoming service barred, outgoing service barred, write locked by media key, read locked.

· Reserved for test: The resource has been made administratively unavailable to normal users because it is undergoing a test procedure. The administrative state is locked.

· Suspended: Service has been administratively suspended to the users of the resource. The resource may retain knowledge of current users and/or requests for usage, depending upon the managed object class definition, but does not resume performing services until the suspended condition is revoked. The administrative state in unlocked.

10. The attribute modelling the standby status of 3G network resources shall represent the following generic status conditions:

· Hot standby: The resource is not providing service, but is operating in synchronism with another resource that is to be backed-up (e.g., a computer shadowing another computer). A resource with a hot standby status will be immediately able to take over the role of the resource to be backed-up, without the need for initialization activity, and will contain the same information as the resource to be backed up. The hot standby condition is mutually exclusive with the cold standby and providing service conditions.

· Cold standby: The resource is to back-up another resource, but is not synchronized with that resource. A resource with a cold standby status will not be immediately able to take over the role of a resource to be backed up, and will require some initialisation activity. The cold standby condition is mutually exclusive with the hot standby and providing service conditions.

· Providing service: The back-up resource is providing service and is backing up another resource. The providing service condition is mutually exclusive with the hot standby and cold standby conditions.

11. The attribute modelling the unknown status of 3G network resources shall represent the following generic status conditions:

· True: The value of the attributes representing operability, usage and administration may not reflect the actual state of the resource.

· False: The value of the attributes representing operability, usage and administration reflect for sure the actual state of the resource.

12. State Management IRP shall specify a notification, i.e. state change notification, used to report the change of the values of one or more of the generic and/or specific state attributes of a managed object that result through either the internal operation of the resource or via management operation across the managed object boundary.

13. State Management IRP shall specify a mechanism that supports IRP-Managers to align their knowledge regarding actual values of the related state attributes. This mechanism shall meet the following requirements:

· The align procedure shall be triggered only by IRP-Managers.

· IRP-Agents shall provide the managed information to the IRP-Managers asynchronously, e.g. by sending series of specific state change notifications. This may improve the system performance by avoiding waiting time of IRP-Managers and by avoiding temporal overloading/blocking of DCN and IRP-Agents.

· The required data flowing over DCN from IRP-Agents to IRP Manager shall be minimized as far as possible. For this purpose, during the alignment state change notifications are reported only for such object instances, at least one of whose state attributes has a value different from so-called “default values”. The default values of the state attributes modelling administration, operability and usage are “Unlocked”, “Enabled” and “Active” respectively.

Annex A (informative):
Change history

This annex lists all change requests approved for the present document since the specification was first approved by 3GPP TSG-SA.
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