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1 Introduction

1.1 Implementation of subscribe / unsubscribe operations

For the CMIP solution set, according to ITU-T X.734 the forwarding of event reports towards a Manager (NM) is possible only if the Manager creates at least one event forwarding discriminator (EFD) instance within the Agent (EM/NE). In the context of the Notification IRP, the creation of an EFD instance can be seen as a Manager pre-requisite to establish a real „subscription“ to the current Agent in order to receive network event reports according to the filter constraint (i.e. value of the attribute discriminatorConstruct) specified in the EFD creation request.

Nevertheless the IRP concept uses in different operations a parameter subscriptionId, which unambiguously identifies a Manager subscription in the scope of the whole Agent and is additionally needed for a user-friendly implementation of the getAlarmList operation. For this purpose also in CMIP solution set a subscribe operation will be provided.

Similarly a unsubscribe operation is defined to cancel a subscription. 

1.2 Implementation of changeSubscriptionFilter / suspendSubscription / resumeSubscription operations

The following paragraph is an extract of ITU-T X.734:

The discriminator is a managed object that allows a managing system to exercise control over the management operations that may be accepted and the event reports that may be forwarded, by a managed system. Discriminators can be created, deleted, read and modified. In addition, the activity of discriminators can be suspended and resumed by means of manipulating their administrative states.

When the administrative state of the discriminator is changed to locked, event forwarding will be suspended; when the administrative state is changed to unlocked and the operational state is enabled, event forwarding will be resumed.

According to these statements, in the CMIP solution set the implementation of the following operations is performed by means of standardised mechanisms:

· changeSubscriptionFilter:

The Manager uses the ITU-T X.710 defined M-SET service to change the value of the attribute discriminatorConstruct of the current EFD instance.

· suspendSubscription:

The Manager uses the ITU-T X.710 defined M-SET service to set to ‘locked’ the value of the attribute administrativeState of the current EFD instance.

· resumeSubscription:

The Manager uses the ITU-T X.710 defined M-SET service to set to ‘unlocked’ the value of the attribute administrativeState of the current EFD instance.

1.3 CMIP Notifications

For the CMIP solution set the Notifications are handled according to ITU-T X.710, X.711 and X.721.

2 GDMO definitions 
2.1 Actions

2.1.1 getNotificationCategories
(O)

getNotificationCategories ACTION


BEHAVIOUR



getNotificationCategoriesBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.GetNotificationCategories;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule.GetNotificationCategoriesReply;

REGISTERED AS {cmip3GPP_SA5Action 1};

getNotificationCategoriesBehaviour BEHAVIOUR

DEFINED AS

”The Manager invokes this action to query the categories of notifications supported by the Agent. This operation may be invoked without a previous Manager subscription.

The ‘Action response’ is composed of the following data:

· notificationCategoryList
This parameter identifies the categories of notifications (IRP-related or not) supported by the current Agent. The parameter value is solution set dependent. If the value is NULL, the Agent does not support any category of notification.

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

2.1.2 getSubscriptionStatus
(O)

getSubscriptionStatus ACTION


BEHAVIOUR



getSubscriptionStatusBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.GetSubscriptionStatus;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule. GetSubscriptionStatusReply;

REGISTERED AS {cmip3GPP_SA5Action 2};

getSubscriptionStatusBehaviour BEHAVIOUR

DEFINED AS

”The NM invokes this action to query the status of the current subscription, identified by means of the subscriptionId value, returned by the Agent in the subscribe operation.

Some subscription status values relate to attributes of the EFD instance created by the Manager within the Agent, while other parameters refer to properties of the Manager-Agent communication.

The 'Action information' field contains the following data:

· subscriptionId
This mandatory parameter identifies unambiguously the Manager subscription.

The ‘Action response’ is composed of the following data:

· notificationCategoryList
This parameter identifies the categories of notifications supported in the current subscription. If the parameter value is NULL, all notification categories supported by the Agent are emitted towards the Manager.

· filterInEffect
This parameter specifies the current discriminatorConstruct value of the EFD instance used by the Agent in the communication with the Manager. The value NULL means that no filter constraint applies to the notifications generated by the Agent.

· subscriptionStatus
This optional parameter specifies if the current subscription is in the state „suspended“ or not.

· timeTick
This optional parameter identifies the value of a timer controlled by the Agent for the supervision of the current subscription. The value is set by the Manager in the subscribe operation.

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

2.1.3 getSubscriptions
(M)

getSubscriptions ACTION


BEHAVIOUR



getSubscriptionsBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.GetSubscriptios;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule. GetSubscriptionsReply;

REGISTERED AS {cmip3GPP_SA5Action 3};

getSubscriptionsBehaviour BEHAVIOUR

DEFINED AS

”The NM invokes this action to query all currently valid subscriptionId values assigned by Agent to this Manager as result of previous subscribe operations triggered by the Manager.

The 'Action information' field contains the following data:

· managerReference
This parameter identifies unambiguously the Manager invoking the current operation.

The ‘Action response’ is composed of the following data:

· subscriptionIdList
This parameter identifies all subscriptionId currently valid for the Manager invoking this operation. The value of this parameter is NULL, if the Manager did not yet subscribed to that Agent or the Manager lost all subscription-related information.

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

2.1.4 selectNotificationIRPVersion
(M)

selectNotificationIRPVersion ACTION


BEHAVIOUR



selectNotificationIRPVersionBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.SelectNotificationIRPVersion;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule.SelectNotificationIRPVersionReply;

REGISTERED AS {cmip3GPP_SA5Action 4};

selectNotificationIRPVersionBehaviour BEHAVIOUR

DEFINED AS

”The NM invokes this action to communicate with the Agent using a particular Notification IRP version.

The 'Action information' field contains the following data:

· versionNumber
This parameters indicates the Notification IRP version the Manager wants to use in the communication with the Agent.

The ‘Action response’ is composed of the following data:

· versionNumbersList
It contains a list of versions supported by the agent. This parameter may be NULL, if the version provided in the Manager request is supported by the Agent (parameter status indicates in this case noError), otherwise the response contains the version numbers supported by the Agent. In the latter case the Manager shall start again this operation using one of the version numbers within the list.

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

2.1.5 subscribe
(M)

subscribe ACTION


BEHAVIOUR



subscribeBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.Subscribe;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule.SubscribeReply;

REGISTERED AS {cmip3GPP_SA5Action 5};

subscribeBehaviour BEHAVIOUR

DEFINED AS

”A NM invokes this action to establish a subscription to the Agent.

In the context of the Notification IRP, the creation of at least one EFD instance is a necessary pre-requisite for the Manager to establish a real „subscription“ to the current Agent in order to receive network event reports according to the filter constraint (i.e. value of the attribute discriminatorConstruct) specified in the EFD creation request. Nevertheless the subscribe action request allows for the Manager to specify additional parameters for the Manager-Agent communication.

The 'Action information' field contains the following data:

· managerReference
This parameter identifies unambiguously the Manager invoking the current subscribe operation.

· timeTick
This optional parameter identifies the value of a timer controlled by the Agent for the supervision of the current subscription. The timer is reset by the Agent every time the Manager invokes the getSubscriptionStatus operation. If the timer expires, the Agent considers the communication with the current Manager as aborted and subsequently releases the resources allocated for this Manager (similar behaviour as in case of an unsubscribe operation request). In order to re-establish the communication, the Manager shall invoke again the subscribe operation.

The parameter value is indicated in minutes. A value between 1 and 15 is considered as 15 minutes. If the specified value is NULL, negative or 0, the Agent set it to infinite, therefore the timer never expires.

· notificationCategory
This optional parameter identifies one category of notifications supported in the current subscription. If the parameter value is NULL or absent, the Manager requests that all notification categories supported by the Agent shall be emitted. 

The ‘Action response’ is composed of the following data:

· subscriptionId
This parameter identifies unambiguously the current Manager subscription in the scope of the Agent and shall be used later only by the Manager invoking the current operation.

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

2.1.6 unsubscribe
(M)

unsubscribe ACTION


BEHAVIOUR



unsubscribeBehaviour;


MODE



CONFIRMED;


WITH INFORMATION SYNTAX



CMIP_3GPP_SA5TypeModule.Unsubscribe;


WITH REPLY SYNTAX



CMIP_3GPP_SA5TypeModule.UnsubscribeReply;

REGISTERED AS {cmip3GPP_SA5Action 6};

unsubscribeBehaviour BEHAVIOUR

DEFINED AS

”A NM invokes this action to cancel a subscription to the Agent.

In the context of the Notification IRP this may result in the deletion of an EFD instance. 

The 'Action information' field contains the following data:

· managerReference
This parameter identifies unambiguously the Manager invoking the current unsubscribe operation. In order to cancel a particular subscription, the Manager shall indicate additionally a specific subscriptionId value.

· subscriptionId
This parameter identifies unambiguously a Manager subscription, established by means of a previous subscribe operation. If the parameter value is NULL, all current subscriptions of the Manager identified in the managerReference are cancelled.

The ‘Action response’ is composed of the following data:

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

3 ASN.1 definitions for Notification IRP

CMIP_3GPP_SA5TypeModule
--{ObjectIdentifierValue} to be defined

DEFINITIONS IMPLICIT TAGS ::=

BEGIN

--EXPORTS everything

IMPORTS

probableCause, specificProblems, perceivedSeverity, backedUpStatus, backUpObject, trendIndication, thresholdInfo, notificationIdentifier, correlatedNotifications, stateChangeDefinition, monitoredAttributes, proposedRepairActions, additionalText,

additionalInformation

FROM Attribute-ASN1Module {joint-iso-ccitt ms(9) smi(3) part2(2) asn1Module(2) 1}

CMISFilter

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

-- Start of 3GPP SA5 own definitions

ErrorCauses ::= ENUMERATED


{


noError (0),







-- operation / notification successfully performed


alarmIRPVersionNotSupported (1),
-- Alarm IRP version requested by NM not supported 











by Agent


notificationIRPVersionNotSupported (2),
-- Notification IRP version requested by NM 














not supported by Agent


wrongSubscription (3),


-- the value of the parameter subscriptionId is not known for










the Agent


managerAlreadySubscribed (3),

-- for the current Manager the requested subscription 












is already available


managerNotSubscribed (4),
-- for the current Manager there is no subscription available 









(possible error in case of getSubscriptions operation)


ackPartlySuccessful (5),
-- acknowledgment request partly successful


unackPartlySuccessful (6),
-- unacknowledgment request partly successful


wrongAlarmReference (7),
-- alarm identifier used in the alarm reference list not found 









(e.g. in case of acknowledgement request)


wrongAlarmReferenceList (8),
-- the alarm reference list (e.g. in case of acknowledgement 










request) is empty or completely wrong


alarmAlreadyAck (9),

-- alarm to be acknowledged is already in this state


alarmAlreadyUnack (10),
-- alarm to be acknowledged is already in this state


wrongUserId (11),

-- the user identifier in the unacknowledgement operation is 








not the same as in the previous acknowledgementAlarms request


wrongSystemId (12),

-- the system identifier in the unacknowledgement operation is 








not the same as in the previous acknowledgementAlarms request


wrongNotificationCategory (13),
-- the notification category specified in the subscribe 











request is unknown


alarmAckNotAllowed (14),
-- current management system not allowed to acknowledge 











the alarm (e.g. due to acknowledgement competence rules)


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

}

GetNotificationCategories ::= SEQUENCE


{


}

GetNotificationCategoriesReply ::= SEQUENCE


{


notificationCategoryList
SET OF NotificationCategories,


status






ErrorCauses


}

GetSubscriptionStatus ::= SEQUENCE


{


subscriptionId

GraphicString


}

GetSubscriptionStatusReply ::= SEQUENCE


{


notificationCategoryList
SET OF NotificationCategories,


filterInEffect




CMISFilter,
-- ITU-T X.711


subscriptionStatus


SubscriptionStatus OPTIONAL,


timeTick





INTEGER OPTIONAL,


status






ErrorCauses


}

GetSubscriptions ::= SEQUENCE


{


managerReference
INTEGER


}

GetSubscriptionsReply ::= SEQUENCE


{


subscriptionIdList
SubscriptionIdList,


status




ErrorCauses


}

NotificationCategories ::= ENUMERATED
-- to be completed


{


alarmNotification




(0),


stateChangeNotification


(1),


attribValueChangeNotification
(2),


relationshipChangeNotification
(3),


objectCreationNotification

(4),


objectDeletionNotification


(5),


alarmAckStateChange


(6),


alarmListRebuilt




(7)

}

SelectNotificationIRPVersion ::= SEQUENCE


{


versionNumber 

GraphicString


}

SelectNotificationIRPVersionReply ::= SEQUENCE


{


versionNumbersList
SET OF GraphicString,


status





ErrorCauses


}

Subscribe ::= SEQUENCE


{


managerReference
INTEGER,


timeTick




INTEGER OPTIONAL,


notificationCategory
NotificationCategories OPTIONAL

}

SubscribeReply ::= SEQUENCE


{


subscriptionId

GraphicString,


status




ErrorCauses


}

SubscriptionIdList ::= SET OF GraphicString

SubscriptionStatus ::= ENUMERATED


{


suspended


(0),


notSuspended

(1)

}

Unsubscribe ::= SEQUENCE


{


managerReference
INTEGER,


subscriptionId


GraphicString


}

UnsubscribeReply ::= SEQUENCE


{


status


ErrorCauses


}

END -- of module CMIP_3GPP_SA5TypeModule

4 Abbreviations

CMIP
Common Management Information Protocol

EFD
Event Forwarding Discriminator

EM
Element Manager

IRP
Integration Reference Point

ITU-T
International Telecommunication Union - Telecommunications standardisation sector

Itf-N
Interface N (between NM and EM / NE)

NE
Network Element

NM
Network Manager

TMN
Telecommunication Management Network

END OF DOCUMENT
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