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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 a deployment program (e.g. additions and deletions), as part of an optimisation program (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 specifies the Common Management Information Protocol (CMIP) Solution Set (SS) for the State Management Integration Reference Point (IRP): Information Service defined in 3GPP TS 32.672 [6]. 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 State Management over the CMIP interfaces

· Clause 6 contains the ASN.1 definitions supporting the GDMO definitions provided in clause 5.

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 32.304: "Telecommunication Management; Notification Management; Notification Integration Reference Point: CMIP Solution Set".

[4]
3GPP TS 32.600: "3G Configuration Management: Concept and High-level Requirements".

[5]
3GPP TS 32.602: "3G Configuration Management: Basic Configuration Management IRP: Information Service".

[6]
3GPP TS 32.672: "3G Configuration Management; State Management IRP: Information Service".

[7]
ITU-T Recommendation X.721: "Information technology - Open Systems Interconnection - Structure of management information: Definition of management information".

[8]
ITU-T Recommendation M.3100 (07/95): "Maintenance Telecommunications Management Network – Generic Network Information Model".

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 32.600 [4] apply.

3.3
Abbreviations

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

ASN.1
Abstract Syntax Notation 1

CM
Configuration Management

CMIP
Common Management Information Protocol

GDMO
Guidelines for the Definition of Managed Objects

IEC
International Electro-technical Commission

IOC
Information Object Class

IRP
Integration Reference Point

IS
Information Service (see [1])

ISO
International Standards Organization

ITU-T
International Telecommunication Union, Telecommunication Sector

MOC
Managed Object Class

NE
Network Element

NR
Network Resource

OS
Operations System

QOS
Quality Of Service

SS
Solution Set

4
Basic aspects

4.1
General

The present document provides all the GDMO and ASN.1 definitions necessary to implement the State Management IRP Information Service [6] for the CMIP interface. The State Management IRP Information Service description is based on Information Object Classes (IOC), Relationships among IOC and Interfaces (used or implemented by IOC) which include Operations and/or Notifications. 

In the present document, for the CMIP interfaces the IOC are modeled as GDMO "Managed Object Classes" (MOC) defined specifically for state management, the Operations are modeled as GDMO "Actions" of a MOC while the Notifications are modeled as GDMO "Notifications" included in MOCs that need to report events to the Manager.

Regarding the Notifications, the present document is based on the Notification IRP CMIP Solution Set (3GPP TS 32.304 [3]).

4.2
State and Status attributes

This solution set introduces the packages 'resourceStatesBasicPackage' and 'resourceStatusesBasicPackage'. These packages are mainly defined to have the possible state and status attributes clearly summarised in one place. These attributes can be used in other MOCs, either by importing these packages, or by explicitly importing one or more of the attributes, depending on the needs of that MOC.

4.3
Reporting changed states

The notification 'stateChange' defined in this Solution Set (imported from ITU-T Recommendation X.721 [7]) is used to inform the manager of any changes in some state attributes of an object instance. This notification can be used in the MOCs that need it, by importing the package 'stateChangeNotificationPackage', where this notification is defined.

4.4
Alignment of State Attribute Values

In some cases the manager may need to align its knowledge of the actual state attribute values. For this task, the action 'getStateAttributes' is defined in this solution set.

The manager initiates the alignment procedure by sending the 'getStateAttributes' request to the agent over Itf-N. When the agent receives this request, he shall reply sending a series of 'stateChange' notifications from the object instances defined in the 'getStateAttributes' request, indicating the actual values of the state attributes of those classes. In order to minimise communication overhead, some default values have been defined in the State Management: IS document (3GPP TS 32.672 [6]), and the agent shall not send a notification from objects that have the default value for all state attributes.

4.5
Mapping

The semantics of the State Management IRP are defined in 3GPP TS 32.672 [6]. The definitions of the management services and management information defined there are independent of any implementation technology and protocol. 
This subclause maps these technology and protocol independent definitions onto the equivalencies of the CMIP Solution Set of the State Management IRP.

4.5.1
Mapping of IOCs

Table 1 shows the mapping of the information object classes defined in the IS of the State Management IRP to the equivalent MOCs of this CMIP Solution Set.

Table 1: Mapping of IOCs

	IOCs of the State Management IRP: IS
	MOCs of this CMIP SS

	StateManagementIRP
	stateManagementControl

	ResourceStates
	no mapping needed for this class in this solution set

	ResourceStatuses
	no mapping needed for this class in this solution set


4.5.2
Mapping of Attributes

Table 2 shows the mapping of the IOC attributes defined in the IS of the State Management IRP to their equivalents in this CMIP Solution Set.

Table 2: Mapping of Attributes

	Attribute defined in 3GPP TS 32.672
	Attribute defined in this CMIP SS

	operationalState
	operationalState (ITU-T Recommendation X.721 [7])

	usageState
	usageState (ITU-T Recommendation X.721 [7])

	administrativeState
	administrativeState (ITU-T Recommendation X.721 [7])

	alarmStatus
	alarmStatus (ITU-T Recommendation M.3100 [8])

	proceduralStatus
	proceduralStatus (ITU-T Recommendation X.721 [7])

	availabilityStatus
	availabilityStatus (ITU-T Recommendation X.721 [7])

	controlStatus
	controlStatus (ITU-T Recommendation X.721 [7])

	standbyStatus
	standbyStatus (ITU-T Recommendation X.721 [7])

	unknownStatus
	unknownStatus (ITU-T Recommendation X.721 [7])


4.5.3
Mapping of Interface/Operations

Table 3 maps the Interface/Operations defined in the IS of the State Management IRP to their equivalents in this CMIP Solution Set. The equivalents are qualified as Mandatory (M) or Optional (O).

Table 3: Mapping of Operations

	Interface/Operations of the 

State Management IRP: Information Service
	GDMO Actions of

CMIP Solution Set 
	Qualifier

	StateManagementIRPOperations/getStateAttributes
	getStateAttributes
	O

	GenericIRPVersionOperation/getIRPVersion 
	getStateManagementIRPVersion
	M

	GenericIRPProfileOperation/getNotificationProfile
	getNotificationProfile
	O

	GenericIRPProfileOperation/getOperationProfile
	getOperationProfile
	O


4.5.4
Mapping of operation parameters

Table 4 shows the parameters of the operation "getStateAttributes" defined in the IS of the State Management IRP [6] and their equivalents in this CMIP Solution Set.

The input parameters of the operation are mapped into "Action information" (see GDMO and ASN.1 definitions for more details).

The output parameters of the operation are mapped into "Action response" (see GDMO and ASN.1 definitions for more details).

Table 4: Mapping of parameters of 'getStateAttributes'

	Operation parameters of Information Services 
	IN/OUT
	CMIP equivalencies
	Qualifier

	baseObjectInstance
	IN
	baseObjectId
	M

	scope
	IN
	scope
	O

	filter
	IN
	filter
	O

	status
	OUT
	status
	M

	stateAttributeList
	OUT
	Each element of this list is mapped to the attribute stateChangeDefinition of a notification emitted from another MOC.
	M


4.5.5
Mapping of Notifications

Table 5 shows the mapping of the Notifications defined in the Information Service of the State Management IRP [6] to the equivalent Notifications of this CMIP Solution Set. The CMIP Notifications are qualified as Mandatory (M) or Optional (O).

Table 5: Mapping of Notifications

	Notifications of Information Services of the State Management IRP
	Equivalent Notifications of the CMIP solution set for the State Management IRP
	Qualifier

	notifyStateChange
	stateChange (ITU-T X.721 [7])
	O


4.5.6
Mapping of notification parameters

Table 6 shows the parameters of the notification "notifyStateChange" defined in the Information Service of the State Management IRP [6] and their equivalents in this CMIP Solution Set.

The mapping of common parameters of all kinds of notifications defined in 3GPP TS 32.602 [5] is described in 3GPP TS 32.304 [3] and will not be repeated in the present document. These common parameters are managedObjectClass, managedObjectInstance, notificationId, eventTime, systemDN and notificationType.

Table  6: Mapping of parameters of the notification 'notifyStateChange'

	Parameters of the State Management IRP IS notification ‘notifyStateChange’
	Parameters of the CMIP SS notification ‘stateChange’
	Qualifier

	OperationalState

UsageState

AdministrativeState
	newAttributeValue in stateChangeDefinition (ITU-T X.721 [7]). Corresponding attributeID attribute identifies to which attribute this new value belongs (see [7]).
	O


5
GDMO Definitions

5.1
Managed Object Classes

5.1.1
stateManagementControl

stateManagementControl MANAGED OBJECT CLASS

DERIVED FROM



"Rec. X.721 | ISO/IEC 10165-2 : 1992":top;


CHARACTERIZED BY



stateManagementControlBasicPackage,



stateManagementIRPVersionPackage;


CONDITIONAL PACKAGES


stateManagementProfilePackage PRESENT IF "an instance supports it",



getStateAttributesPackage PRESENT IF "an instance supports it";

REGISTERED AS { ts32-674ObjectClass 1};

5.2
Packages

5.2.1
getStateAttributesPackage

getStateAttributesPackage PACKAGE

BEHAVIOUR



getStateAttributesPackageBehaviour;


ACTIONS



getStateAttributes;


REGISTERED AS {ts32-674Package 1};

getStateAttributePackageBehaviour BEHAVIOUR
DEFINED AS

"This package has been defined to provide the possibility to the Manager to align its knowledge regarding actual values of state attributes of managed object supporting such attributes.

The action 'getStateAttributes' instructs the Agent to inform the Manager about the actual values of state attributes of the objects fulfilling the filtering constraints and supporting state attributes. The Agent shall do that by sending one 'stateChange' notification for each object fulfilling the filtering constraints, that has a state attribute with a value different from the default. The default values for the state attributes as defined in 3GPP TS 32.672[6] are:

operationalState: enabled

usageState: active

administrativeState: unlocked.";

5.2.2
resourceStatesBasicPackage

resourceStatesBasicPackage PACKAGE

BEHAVIOUR



resourceStatesBasicPackageBehaviour;


ATTRIBUTES



"Rec. X.721 | ISO/IEC 10165-2 : 1992":operationalState GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":usageState GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":administrativeState GET-REPLACE;

REGISTERED AS {ts32-674Package 2};

resourceStatesBasicPackageBehaviour BEHAVIOUR
DEFINED AS

"This package has been defined to provide attributes that describe the state of a managed object supporting state attributes.";

5.2.3
resourceStatusesBasicPackage

resourceStatusesBasicPackage PACKAGE

BEHAVIOUR



resourceStatusesBasicPackageBehaviour;


ATTRIBUTES



"Rec. M.3100 : 1995":alarmStatus GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":proceduralStatus GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":availabilityStatus GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":contralStatus GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":standbyStatus GET,


"Rec. X.721 | ISO/IEC 10165-2 : 1992":unknownStatus GET;

REGISTERED AS {ts32-674Package 3};

resourceStatusesBasicPackageBehaviour BEHAVIOUR
DEFINED AS

"This package has been defined to provide attributes that describe the status of a managed object supporting state attributes.";

5.2.4
stateChangeNotificationPackage

stateChangeNotificationPackage PACKAGE

BEHAVIOUR



stateChangeNotificationPackageBehaviour;


NOTIFICATIONS


"Rec. X.721 | ISO/IEC 10165-2 : 1992":stateChange;

REGISTERED AS {ts32-674Package 4};

stateChangeNotificationPackageBehaviour BEHAVIOUR
DEFINED AS

"This package has been defined to allow the Agent to emit a 'stateChange' notification from an object supporting state attributes, for which at least one of the state attribute values has changed.";

5.2.5
stateManagementControlBasicPackage

stateManagementControlBasicPackage PACKAGE

BEHAVIOUR


stateManagementControlBasicPackageBehaviour;


ATTRIBUTES


stateManagementControlId;


REGISTERED AS {ts32-674Package 5};

stateManagementControlBasicPackageBehaviour BEHAVIOUR
DEFINED AS
"The MOC stateManagementControl has been defined to provide information to the Manager about the states of the objects supporting them.

An instance of the 'stateManagementControl' MOC is identified by the value of the attribute 'stateManagementControlId'.";

5.2.6
stateManagementIRPVersionPackage

stateManagementIRPVersionPackage PACKAGE

BEHAVIOUR


stateManagementIRPVersionPackageBehaviour;


ATTRIBUTES



supportedStateManagementIRPVersions



GET;


ACTIONS


getStateManagementIRPVersion;

REGISTERED AS { ts32-674Package 6};

stateManagementIRPVersionPackageBehaviour BEHAVIOUR
DEFINED AS
"This package has been defined to allow the Manager to get information about the State Management IRP versions supported by the Agent.

The attribute 'supportedStateManagementIRPVersions' indicates all versions of the StateManagement IRP currently supported by the Agent.

The action 'getStateManagementIRPVersion' may be invoked by the Manager to get information about the State Management IRP versions supported by the Agent. Such State Management IRP versions must compatible to each other. This means that the Manager may use any one of such State Management IRP versions";

5.2.7
stateManagementProfilePackage

stateManagementProfilePackage PACKAGE

BEHAVIOUR



stateManagementProfilePackageBehaviour;


ACTIONS



getOperationProfile,



getNotificationProfile;

REGISTERED AS { ts32-674Package 7};

stateManagementProfilePackageBehaviour BEHAVIOUR
DEFINED AS

"This package has been defined to allow the Manager to get detailed information about the profile of State Management IRP.

The action 'getOperationProfile' is invoked by the Manager to get detailed information about the operations supported by State Management IRP.

The action 'getNotificationProfile' is invoked by the Manager to get detailed information about the notifications supported by State Management IRP.";

5.3
Actions

5.3.1
getStateManagementIRPVersion (M)

getStateManagementIRPVersion ACTION


BEHAVIOUR



getStateManagementIRPVersionBehaviour;


MODE



CONFIRMED;


WITH REPLY SYNTAX



TS32-674TypeModule.GetStateManagementIRPVersionReply;

REGISTERED AS { ts32-674Action 1};

getStateManagementIRPVersionBehaviour BEHAVIOUR

DEFINED AS

"The NM invokes this action to get information about the State Management IRP versions supported by the Agent.

The 'Action information' field contains no data.

The 'Action response' is composed of the following data:

- versionNumbersList
It defines a list of State Management IRP versions supported by the Agent. A list containing no element, i.e. a NULL list means that the concerned Agent doesn't support any version of the Notification IRP.

- status
It contains the results of the NM action. Possible values: noError (0), error (the value indicates the reason of the error).";

5.3.2
getNotificationProfile (O)

getNotificationProfile ACTION


BEHAVIOUR



getNotificationProfileBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



TS32-674TypeModule.IRPVersionNumber;


WITH REPLY SYNTAX



TS32-674TypeModule.GetNotificationProfileReply;

REGISTERED AS { ts32-674Action 2};

getNotificationProfileBehaviour BEHAVIOUR

DEFINED AS

"A Manager invokes this action to enquiry about the notification profile (supported notifications and supported parameters) for this specific State Management IRP version. 

The 'Action information' contains the following data:

- irpVersionNumber
This mandatory parameter identifies the State Managemnt IRP version.

The 'Action response' is composed of the following data:

- notificationNameProfile
It contains a list of notification names, i.e. a NULL list means that the State Management IRP doesn't support any notification. 

- notificationParameterProfile.
It contains a set of elements, each element corresponds to a notification name and is composed by a set of parameter names.

- status
It contains the results of this action. Possible values: noError (0), error (the value indicates the reason of the error).";

5.3.3
getOperationProfile (O)

getOperationProfile ACTION


BEHAVIOUR



getOperationProfileBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



TS32-674TypeModule.IRPVersionNumber;


WITH REPLY SYNTAX



TS32-674TypeModule.GetOperationProfileReply;

REGISTERED AS { ts32-674Action 3};

getOperationProfileBehaviour BEHAVIOUR

DEFINED AS

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

The 'Action information' contains the following data:

- irpVersionNumber
This mandatory parameter identifies the State Management IRP version.

The 'Action response' is composed of the following data:

- operationNameProfile
It contains a list of operation names. 

- operationParameterProfile.
It contains a set of elements, each element corresponds to an operation name and is composed by a set of parameter names.

- status
It contains the results of this action. Possible values: noError (0), error (the value indicates the reason of the error).";
5.3.4
getStateAttributes (O)

getStateAttributes ACTION

BEHAVIOUR



getStateAttributesBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



TS32-674TypeModule.GetStateAttributes;


WITH REPLY SYNTAX



TS32-674TypeModule.GetStateAttributesReply;

REGISTERED AS {ts32-674Action 4};

getStateAttributesBehaviour BEHAVIOUR
DEFINED AS

"This action initiates a state alignement procedure between Manager and Agent. After invokation of this action by the manager, the agent shall emit a 'stateChange' notification for each managed object fulfilling the filtering constraints, that has at least one state attribute different from the default values. The default values for the state attributes as defined in 3GPP TS 32.672 [6] are:

operationalState: enabled

usageState: active

administrativeState: unlocked.

The 'Action information' field contains the following data:

- baseObjectId
This parameter specifies the class and instance of the managed object that is to be used as the starting point for the selection of managed objects to which the filter (when supplied) is to be applied.

- scope
This parameter defines how many levels of the containment hierarchy to search (i.e. apply the filter defined below). The search starts from the MO given by the baseObjectId parameter. The levels of search that may be performed are:

- the base object alone (default);

- the n-th level subordinates of the base object;

- the base object and all of its subordinates down to and including the n-th level;

- the base object and all of its subordinates.

If this parameter is absent, only the base object instance is searched.

- filter
The handling of this optional parameter (valid only for the current alignment request) is as follows:

- if present and not NULL, it indicates a filter constraint which shall apply in the forwarding of the alignment-related alarm reports

- if its value is NULL, no real filter shall be considered and the Manager receives the alarms according to the value of the parameter alarmAckState (see above).

The 'Action response' contains the following data:

- status
The parameter contains the results of the NM action. Possible values: noError (0), error (the value indicates the reason of the error).";

5.4
Attributes

5.4.1
stateManagementControlId

stateManagementControlId ATTRIBUTE

WITH ATTRIBUTE SYNTAX


TS32-674TypeModule.GeneralObjectId;


MATCHES FOR


EQUALITY;


BEHAVIOUR


stateManagementControlIdBehaviour;

REGISTERED AS { ts32-674Attribute 1};

stateManagementControlIdBehaviour BEHAVIOUR
DEFINED AS
"This attribute names an instance of a 'stateManagementControl' object class.";

5.4.2
supportedStateManagementIRPVersion

supportedStateManagementIRPVersions ATTRIBUTE

WITH ATTRIBUTE SYNTAX


TS32-674TypeModule.SupportedStateManagementIRPVersions;


MATCHES FOR


EQUALITY;


BEHAVIOUR


supportedStateManagementIRPVersionsBehaviour;

REGISTERED AS { ts32-674Attribute 2};

supportedStateManagementIRPVersionsBehaviour BEHAVIOUR
DEFINED AS
"This attribute provides the information concerning the State Management IRP versions currently supported by the Agent.";

6
ASN.1 Definitions

TS32-674TypeModule {itu-t(0) identified-organization(4) etsi(0) mobileDomain(0) umts-Operation-Maintenance(3) ts32-674(674) informationModel(0) asn1Module(2) version1(1)}

DEFINITIONS IMPLICIT TAGS ::=

BEGIN

--EXPORTS everything

IMPORTS

BaseObjectId, Scope, Filter

FROM CMIP-1 {joint-iso-itu-t ms(9) cmip(1) modules(0) protocol(3)};

baseNodeUMTS  OBJECT IDENTIFIER ::= { itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) umts-Operation-Maintenance (3) }

ts32-674




OBJECT IDENTIFIER ::= { baseNodeUMTS ts32-674(674)}

ts32-674InfoModel


OBJECT IDENTIFIER ::= { ts32-674 informationModel(0)}

ts32-674ObjectClass


OBJECT IDENTIFIER ::= { ts32-674InfoModel managedObjectClass(3)}

ts32-674Package



OBJECT IDENTIFIER ::= { ts32-674InfoModel package(4)}

ts32-674Parameter


OBJECT IDENTIFIER ::= { ts32-674InfoModel parameter(5)}

ts32-674Attribute


OBJECT IDENTIFIER ::= { ts32-674InfoModel attribute(7)}

ts32-674Action



OBJECT IDENTIFIER ::= { ts32-674InfoModel action(9)}

ts32-674Notification

OBJECT IDENTIFIER ::= { ts32-674InfoModel action(10)}

ErrorCauses ::= ENUMERATED

{

noError (0),
-- operation / notification successfully performed

unspecifiedErrorReason (255)
-- operation failed, specific error unknown

}

GetNotificationProfileReply ::= SEQUENCE

{

notificationNameProfile


NotificationList,
notificationParameterProfile
ParameterListOfList,

status






ErrorCauses
}

GetOperationProfileReply ::= SEQUENCE

{

operationNameProfile


OperationList,
operationParameterProfile  

ParameterListOfList,

status






ErrorCauses
}

GetStateAttributes ::= SEQUENCE

{

baseObjectId




BaseManagedObjectId,

scope






Scope
OPTIONAL,

filter






CMISFilter
OPTIONAL

}

GetStateAttributesReply ::= SEQUENCE

{

status






ErrorCauses

}

GetStateManagementIRPVersionReply ::= SEQUENCE

{

versionNumberList



SupportedStateManagementIRPVersions,

status






ErrorCauses

}

GeneralObjectId ::= INTEGER
IRPVersionNumber ::= GraphicString

NotificationList ::= SET OF NotificationName

NotificationName ::= GraphicString

OperationList ::= SET OF OperationName

OperationName ::= GraphicString

ParameterList ::= SET OF ParameterName

ParameterListOfList ::= SET OF ParameterList

ParameterName ::= GraphicString

SupportedStateManagemntIRPVersions ::= SET OF IRPVersionNumber
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