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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
This contribution needs to be discussed in Advanced Alarming WI.
2
References

(Reference - in list form - should be made to previous SA5/3GPP/etc. documents.)

3
Rationale

(with bullet points, the reasons for the proposed action. 
The objectives of the proposal should be clearly stated. 
Rejected alternative solutions should be mentioned if this aids understanding).

1. This contribution proposes general methods to manage advanced alarming rules so that newly introduced advanced alarming rules will require to createa new management operation.
2. This contribution also proposes a general expression to describe advanced alarming rules.
4
Detailed proposal

The following sections introduce detailed proposals in 3 aspects.

1. Advanced Alarming rules general expression

3GPP may define standard Advanced Alarming rules based on this general expression.

Vendor may defined vendor specific Advanced Alarming rules based on this general expression. 
2. Advanced Alarming rules Management interface
A rule-independent management interface is proposed,  which does not change with changes of Advanced Alarming rules (create, delete, update).
X
Information Object Classes
X.1
Imported information entities and local labels

Void.
X.2
Class diagram
Editor note: This clause will be merged into section 5.2 of 32.111-2 if it is acceptable to the group.

This clause introduces the set of Information Object Classes (IOCs) that encapsulate information related to AdvancedAlarmingRule within the IRPAgent. The intent is to identify the information required for the AlarmIRP to suppress alarm notification for IRPManager which has created the AdvancedAlarmingRule.
X.2.1
Attributes and relationships
Editor note: This clause will be merged into section 5.2.1 of 32.111-2 if it is acceptable to the group.
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X.2.2
Inheritance
Void.
X.3
Information object class definitions

X.3.a
AdvancedAlarmingRule (M)
X.3.a.1
Definition

AdvancedAlarmingRule contains information about an Advanced Alarming Rule.

IRPAgent will suppress coming alarm notifications for IRPManager if they meet conditions contained in an enabled AdvancedAlarmingRule.
X.3.a.2
Attributes

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	ruleId
	+
	M
	M
	-

	ruleType
	+
	M
	M
	-

	ruleVersion
	+
	M
	M
	-

	conditionList
	+
	M
	M
	-


X.3.a.5
State diagram
AdvancedAlarmingRule has states.
The solid circle icon represents the Start State when the AdvancedAlarmingRule does not exist. The double circle icon represents the End State when AdvancedAlarmingRule is deleted. The AdvancedAlarmingRule shall not be accessible via the IRP and is removed from the AdvancedAlarmingRuleList.
When IRPManager creates AdvancedAlarmingRule, it may be able to indicate if the created AdvancedAlarmingRule is enabled or not, hence the created AdvancedAlarmingRule can be in enabled or disabled state.
AdvancedAlarmingRule can be deleted no matter is in enabled or disabled state.
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X.3.b
AdvancedAlarmingRuleList (O)
5.3.2.1
Definition

IRPAgent may maintain at most one AdvancedAlarmingRuleList each IRPManager if it supports the Advanced Alarming feature. An AdvancedAlarmingRuleList contains all AdvancedAlarmingRules that IRPAgent maintains for one IRPManager.
5.3.2.2
Attribute

	Attribute name
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	managerIdentifier
	+
	M
	M
	-


X.4
Information relationship definitions

X.4.a
relation-AdvancedAlarmingRuleList-AdvancedAlarmingRule (O)
X.4.a.1
Definition

This represents the relationship between AdvancedAlarmingRuleList and AdvancedAlarmingRule.
X.4.a.2
Roles

	Name
	Definition

	theAdvancedAlarmingRuleList
	This role represents the AdvancedAlarmingRuleList.

	theAdvancedAlarmingRule
	This role represents the AdvancedAlarmingRules.


X.4.a.3
Constraints

	Name
	Definition

	uniqueAdvancedAlarmingRuleIdentifier
	Each AdvancedAlarmingRule in the list has a unique identifier.


X.5
Information attribute definitions

X.5.1
Definition and legal values

	Attribute Name
	Definition
	Legal Values

	ruleId
	It is a string identifying uniquely an AdvancedAlarmingRule.

	It is a non-empty string.

	ruleType
	It is a strting indicating the type of an AdvancedAlarmingRule.

	It can be a 3GPP standard rule type or a vendor specific rule type starting with 'vs' + ‘vendor ID’.

	ruleVersion
	It is a string indicating the version of an AdvancedAlarmingRule.


	It can be a 3GPP standard rule version which is the same as IRPVersion of the present AlarmIRP or a vendor specific rule version starting with 'vs' + ‘vendor ID’.

	conditions
	It is a structure indicating all conditions of an AdvancedAlarmingRule:
STRUCT{
staticConditions;
dynamicConditions};

where staticConditions is a sequence of structure:
STRUCT{

id;

category;

filter};
It consists of notification category and filter conditions (see definition of Attribute ntfNotificationCategorySet and ntfFilter of IOC NtfSubscription defined in NotificationIRP IS [5]). These conditions are a series of predefined value constraints.
where dynamicConditions is a string indicating correlation between alarms satisfying static characters said above, which consists of dynamic character conditions, i.e. relationship between some equivalent filterable fields of 2 or more alarms meet a series of predefined value or logic constraints.
	staticConditions should contain at least one element which can be used to identify content identical alarm instances.
dynamicConditions should contain a non-empty expression of correlation between alarm instances satisfying any one of element in staticConditions.
Concreate definition of dynamicConditions expression is to be discussed in corresponding AdvancedAlarmingRule definition section.


	managerIdentifier
	It indicates the unique identifier of IRPManager.
	It is a non-empty string.


Y
Interface Definition

Y.1
Class diagram representing interfaces
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Y.2
Generic rules
……
Y.b
AdvancedAlarming Interface (O)
Y.b.1
Operation createAdvancedAlarmingRule (M)

Y.b.1.1
Definition

IRPManager uses this operation to request IRPAgent to create new AdvancedAlarmingRule. In case the AdvancedAlarmingRule is enabled, IRPAgent will suppress alarm notifications that meet the rule’s conditions. 
Y.b.1.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRule
	M
	AdvancedAlarmingRule
	It specifies an advancedAlarmingRule to be created in IRPAgent.

	enabledIndication
	O
	Boolean
	If supported, this parameter indicates if the created rule is enabled or disabled after created.
If not supported, the created rule is supposed to be enabled.


Y.b.1.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	If created successfully, it uniquely identifies the advancedAlarmingRule in the AdvancedAlarmRuleList of the invoking IRPManager specified by input parameter managerIdentifier.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the advancedAlarmingRule is created successfully in IRPAgent, it is OperationSucceeded, otherwise, it is OperationFailed.


Y.b.1.4
Pre-condition
noConflictBetweenNewAndExistingRule
	Assertion Name
	Definition

	noConflictBetweenNewAndExistingRule
	Conditions in the advancedAlarmingRule to be created do not confilict with those in any existing advancedAalrmingRule, i.e. scope defined by static character condition of the advancedAlarmingRule to be created does not overlap scope defined by static character condition of any exisiting advancedAlarmingRule, meanwhile, ruleType of advancedAlarmingRule to be created is the same as that of existing advancedAlarmingRule.


Y.b.1.5
Post-condition

advancedAlarmingRuleCreated AND advancedAlarmingRuleListExist
	Assertion Name
	Definition

	advancedAlarmingRuleCreated
	advancedAlarmingRule specified as input parameter is created successfully.

	advancedAlarmingRuleListExist
	An advancedAlarmingRuleList for the invoking IRPManager should exist. 

If an advancedAlarmingRuleList for the invoking IRPManager does not exist before the operation is invoked, it should be created.


Y.b.1.6
Exceptions

	Exception Name
	Definition

	advanced_alarming_rule_conflict
	Condition: (noConflictBetweenNewAndExistingRule) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Y.b.2
Operation deleteAdvancedAlarmingRule (M)

Y.b.2.1
Definition

IRPManager uses this operation to request IRPAgent to delete a specified AdvancedAlarmingRule.
If the deleted AdvancedAlarmingRule has been used by IRPAgent to suppress alarm notifications for the invoking IRPManager, IRPAgent may keep related alarm notifications in coincidence, i.e.:

1. In case that suppressed “notifyNewAlarm” notifications are resent, corresponding “notifyClearAlarm” should be sent. 
2. Vice versa, in case that suppressed “notifyNewAlarm” notifications are not resent; corresponding “notifyClearAlarm” should not be sent.
Y.b.2.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	It uniquely identifies an advancedAlarmingRule to be deleted in the advancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.

	resendingIndication
	O
	Boolean
	If supported, this parameter indicates if alarm notification suppressed by the deleted rule should be sent to IRPManager.
If not supported, IRPAgent decide whether resend IRPManager the alarm notifications suppressed by the deleted rule.


Y.b.2.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the advancedAlarmingRule is deleted and corresponding suppressed alarm notifications are resent if required, it is OperationSucceeded, and otherwise, it is OperationFailed.


Y.b.2.4
Pre-condition
advancedAlarmingRuleExist
	Assertion Name
	Definition

	advancedAlarmingRuleExist
	The AdvancedAlarmRule identified by input parameter advancedAlarmingRuleId should exist in the the advancedAlarmingRuleList of the invoking IRPManager identified by input parameter.


Y.b.2.5
Post-condition

advancedAlarmingRuleDeleted AND alarmNotificationResentAsRequired
	Assertion Name
	Definition

	advancedAlarmingRuleDeleted
	advancedAlarmingRule specified as input parameter is created successfully.

	alarmResentAsRequired
	IRPAgent resends corresponding suppressed alarm notifications successfully if IRPAgent supports and IRPMangaer requests to do so.


Y.b.2.6
Exceptions

	Exception Name
	Definition

	advancedAlarmingRule_not_exist

	Condition: (advancedAlarmingRuleExist) not verified.Returned information: output parameter status is set to OperationFailed.
Exit state: Entry State.

	fail_to_resend suppressed_alarm_as_required
	Condition: (alarmNotificationResentAsRequired) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Y.b.3
Operation getAdvancedAlarmingRuleIds (M)

Y.b.3.1
Definition

IRPManager uses this operation to request IRPAgent to return identifiers of all AdvancdAlarmingRules in the IRPManager’s AdvancedAlarmingRuleList.
Y.b.3.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.


Y.b.3.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	advancedAlarmingRuleIdList
	M
	List of AdvancedAlarmingRule.ruleId 
	It contains identifiers of all AdvancdAlarmingRules in the AdvancedAlarmingRuleList of the invoking IRPManager specified by input parameter managerIdentifier.
It is null if the invoking IRPManager has no or empty AdvancedAlarmingRuleList.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the output parameter advancedAlarmingRuleIdList is returned successfully, it is OperationSucceeded, and otherwise, it is OperationFailed.


Y.b.3.4
Pre-condition
Void.
Y.b.3.5
Post-condition

advancedAlarmingRuleIdListReturned
	Assertion Name
	Definition

	advancedAlarmingRuleIdListReturned
	Identifiers of all AdvancdAlarmingRules in the AdvancedAlarmingRuleList of the IRPManager specified by input parameter managerIdentifier are returned successfully.


Y.b.3.6
Exceptions

Void.
Y.b.4
Operation getAdvancedAlarmingRuleDetails (M)

Y.b.4.1
Definition

IRPManager uses this operation to request IRPAgent to return detailed information of a specified AdvancedAlarmingRule.
Y.b.4.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	It uniquely identifies the advancedAlarmingRule in the AdvancedAlarmingRuleList of the invoking IRPManager specified by input parameter managerIdentifier.


Y.b.4.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	advancedAlarmingRule
	M
	AdvancedAlarmingRule
	It carries an AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.
It is null if AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId does not exist in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.

	enabledIndication
	O
	Boolean
	If supported, this parameter indicates if the rule is enabled or disabled.
If not supported, the rule is supposed to be enabled.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the output parameter advancedAlarmingRule is returned successfully in IRPAgent, it is OperationSucceeded, otherwise, it is OperationFailed.


Y.b.4.4
Pre-condition
advancedAlarmingRuleExist
	Assertion Name
	Definition

	advancedAlarmingRuleExist
	AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId exists in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.


Y.b.4.5
Post-condition

advancedAlarmingRuleReturned
	Assertion Name
	Definition

	advancedAlarmingRuleReturned
	The output parameter advancedAlarmingRule is returned successfully, which is identified by input parameter advancedAlarmingRuleId exists in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.


Y.b.4.6
Exceptions

	Exception Name
	Definition

	advanced_alarming_rule_not_exist
	Condition: (advancedAlarmingRuleExist) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Y.b.5
Operation suspendAdvancedAlarmingRule (O)

Y.b.5.1
Definition

IRPManager uses this operation to request IRPAgent to stop using the specified AdvancedAlarmingRule on coming alarm notification.
Y.b.5.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	It uniquely identifies the advancedAlarmingRule in the AdvancedAlarmingRuleList of the invoking IRPManager specified by input parameter managerIdentifier.


Y.b.5.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the advancedAlarmingRule is suspended for the invoking IRPManager successfully, it is OperationSucceeded, otherwise, it is OperationFailed.


Y.b.5.4
Pre-condition
advancedAlarmingRuleExist
	Assertion Name
	Definition

	advancedAlarmingRuleExist
	AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId exists in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.


Y.b.5.5
Post-condition

advancedAlarmingRuleSuspended
	Assertion Name
	Definition

	advancedAlarmingRuleSuspended
	The advancedAlarmingRule is suspended successfully, which is identified by input parameter advancedAlarmingRuleId in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.
IRPAgent will not apply the suspended AdvancedAlarmingRule to the coming alarms.


Y.b.5.6
Exceptions

	Exception Name
	Definition

	advanced_alarming_rule_not_exist
	Condition: (advancedAlarmingRuleExist) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Y.b.6
Operation resumeAdvancedAlarmingRule (O)

Y.b.6.1
Definition

IRPManager uses this operation to request IRPAgent to resume applying the specified AdvancedAlarmingRule that has been suspended to coming alarm notification.
Y.b.6.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	It uniquely identifies the advancedAlarmingRule in the AdvancedAlarmingRuleList of the invoking IRPManager specified by input parameter managerIdentifier.


Y.b.6.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the suspended advancedAlarmingRule is resumed for the invoking IRPManager successfully, it is OperationSucceeded, otherwise, it is OperationFailed.


Y.b.6.4
Pre-condition
advancedAlarmingRuleExist AND advancedAlarmingRuleSuspended
	Assertion Name
	Definition

	advancedAlarmingRuleExist
	AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId exists in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.

	advancedAlarmingRuleSuspended
	The advancedAlarmingRule has been suspended, which is identified by input parameter advancedAlarmingRuleId in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.


Y.b.6.5
Post-condition

advancedAlarmingRuleResumed
	Assertion Name
	Definition

	advancedAlarmingRuleResumed
	The suspended advancedAlarmingRule is resumed for the invoking IRPManager successfully, which is identified by input parameter advancedAlarmingRuleId in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.
IRPAgent will apply the resumed AdvancedAlarmingRule to the coming alarms.


Y.b.6.6
Exceptions

	Exception Name
	Definition

	advanced_alarming_rule_not_exist
	Condition: (advancedAlarmingRuleExist) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.

	advanced_alarming_rule_not_suspended
	Condition: (advancedAlarmingRuleSuspended) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Y.b.7
Operation getSuppressedAlarmInformation (M)

Y.b.7.1
Definition

IRPManager uses this operation to request IRPAgent to return suppressed alarm(s) that have been suspended by a specified AdvancedAlarmingRule.

Y.b.7.2
Input parameters

	Parameter Name
	Qualifier
	Information type
	Comment

	managerIdentifier
	M
	AdvancedAlarmingRuleList.managerIdentifier
	It specifies the identifier of IRPManager which invokes this operation.

	advancedAlarmingRuleId
	M
	AdvancedAlarmingRule.ruleId 
	It uniquely identifies the advancedAlarmingRule in the AdvancedAlarmingRuleList of the invoking IRPManager specified by input parameter managerIdentifier.


Y.b.7.3
Output parameters

	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If the suspended advancedAlarmingRule is resumed for the invoking IRPManager successfully, it is OperationSucceeded, otherwise, it is OperationFailed.

	alarmInformationList
	M
	List of AlarmInformation
	See output parameter alarmInformationList of operation getAlarmList in section 6.3.2.3.


Y.b.7.4
Pre-condition
advancedAlarmingRuleExist
	Assertion Name
	Definition

	advancedAlarmingRuleExist
	AdvancedAlarmingRule identified by input parameter advancedAlarmingRuleId exists in the AdvancedAlarmingRuleList of the invoking IRPManager identified by input parameter managerIdentifier.


Y.b.7.5
Post-condition

suppressedAlarmInformationReturned.
	Assertion Name
	Definition

	suppressedAlarmInformationReturned
	All AlarmInformation that are suppressed by the input parameters advancedAlarmingRuleId and are present in the AlarmList at the moment of this operation invocation are returned. All AlarmInformation in AlarmList remains unchanged as the result of this operation. 


Y.b.7.6
Exceptions

	Exception Name
	Definition

	advanced_alarming_rule_not_exist
	Condition: (advancedAlarmingRuleExist) not verified.

Returned information: output parameter status is set to OperationFailed.

Exit state: Entry State.


Annex Z (normative):
Advanced Alarming Rule

This annex lists 3GPP standard Advanced Alarming Rules.
Z.1
Repeating Alarm Rule
Editor note: it is named as “thresholdRule” in S5-056649 informationServiceForAdvancedAlarming.
Z.1.1
Definition
If Alarms meeting the same static charcter conditions have been sent to an IRPManager more than M times in N minutes before cleared where M and N are natural number, they are considered to be “Repeating Alarm” to the IRPManager.
In case that IRPManager has created and enabled “Repeating Alarm” Advanced Alarming Rule, IRPAgent will suppress coming repeating alarms.
Z.1.2
AdvancedAlarmingRule expression
The type attribute of IOC AdvancedAlarmingRule for this rule is “RepeatingAlarm”.
The dynamic character condition of IOC AdvancedAlarmingRule for this rule is “reportingTimesThreshold = M, timespan =N” where M and N are natural number, and timespan unit is minute.
Z.2
Transient Alarm Rule
Z.2.1
Definition

Editor note: TBD
Z.2.2
AdvancedAlarmingRule expression

Editor note: TBD
Z.3
Toggle Alarm Rule
Z.3.1
Definition

Editor note: TBD
Z.3.2
AdvancedAlarmingRule expression

Editor note: TBD
