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[bookmark: _Toc286824573]Executive Summary
Fault Management is one of the top NGMN operational requirements and Fault Management Harmonization work between 3GPP SA5 and TM Forum has been underway since last year. 

This document presents a factual comparison of the 3GPP Alarm IRP interface with the TM Forum TIP RAM interface, currently in Beta (V0.2).  

The focus of this comparison is on the semantics of the interface and not on the syntax used on the wire. So Information Service (IS) Template has been used as a basis for the Alarm IRP and the RAM Information Agreement (IA) for the TIP RAM interface.  

Note:
This comparison tries to be factual, but reflects the understanding of the author. Any mistake should be considered as a lack of interpretation from the author and would need to be corrected.  
[bookmark: _Toc286824574]General Points
This section addresses some general points.

[bookmark: _Toc286824575] System Contexts 
 3GPP TS 32.111-2 identifies 2 system contexts while TIP_RAM_BA identifies 3 business scenarios. While a business scenario is slightly different from a system context, a mapping is possible
· Business Scenario “Simple Alarm Reporting” maps to System Context B,
· Business Scenario “Alarm Handling/ Processing” maps to System Context A, 
· The third business scenario “OSS-to-OSS scenario” does not have a mapping.
[bookmark: _Toc286824576]Solution Sets
3GPP TS 32.111-2 provides 2 solution sets: 
· Corba
· SOAP (XSD/WDL)
TIP_RAM_IA supports only SOAP (XSD/WSDL). 
[bookmark: _Toc286824577] Simple Alarm Reporting Profile 
TIP RAM supports 2 profiles for the interface: 
· Standard interface profile, that includes all the objects, notifications and operations described in TIP_RAM_IA,
· Simple Alarm Reporting profile, that includes only a subset of the attributes of the alarm, of the notifications and of the operations. This profile is described section 2.3 of TIP_RAM_IA.
[bookmark: _Toc286824578]Conventions
This section lists differences in conventions used in the 2 interfaces.
[bookmark: _Ref285806708][bookmark: _Toc286824579]Enumerations
3GPP TS 32.111-2 defines enumeration values with initial capital and for multiple word labels, each word is separated by a blank. 
TIP_RAM_IA defines enumeration values with all capitals for multiple word labels, each word is separated by an underscore. Use of underscore is required by Reference Implementation to generate automatically the variables corresponding to the literals. 
[bookmark: _Toc286824580]Information Model Comparison
The following table is comparing the information model objects in the 2 interfaces. Blank boxes indicated that there is no equivalence.   
	3GPP Alarm IRP
	TIP RAM 
	Comments

	AlarmInformation
	ResourceAlarm
	See detailed comparison in section 2.1

	MonitoredEntity
	Not explicitly modeled
	RAM does not model a Monitored Entity but has similar concepts of Managed and Backup objects

	AlarmIRP
	Not explicitly modeled
	

	AlarmList
	Not explicitly modeled
	

	CorrelatedNotifications
	
	RAM correlates directly alarms and does not use correlatedNotifications

	Comment 
	Modeled as a datatype
	See detailed comparison in section 2.2

	
	TrackingRecord
	No equivalent



The AlarmIRP and AlarmList are not modeled in TIP_RAM_IA, but it does have any direct impact on the resulting interface.
[bookmark: _Ref285801180][bookmark: _Toc286824581]Alarm Comparison
The state diagrams of the Alarm have one difference: in 3GPP TS 32.111-2, if the perceived severity of an acknowledged alarm is changed, then this alarm become unacknowledged. TIP_RAM_IA does not impose this constraint.  

The following table compares the 3GPP Alarm Information with the RAM ResourceAlarm, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. The order of the attributes of the 3GPP AlarmInformation has been followed. 

	3GPP
AlarmInformation
	TIP RAM 
ResourceAlarm 
	Comments

	
	identifier (M)
	See note 1 below

	alarmId (M)
	alarmId (M)
	See note 1 below

	notificationId (M) 
	
	See note 2 below

	alarmRaisedTime (M)
	alarmRaisedTime (M)
	Same datatype (xsd:dateTime)

	alarmClearedTime (M)
	alarmClearedTime (O)
	Equivalent. See note 3 below

	alarmChangedTime (O)
	alarmChangedTime (O)
	Same datatype (dateTime)

	
	alarmReportingTime (O)
	See note 4 below

	eventType (M)
	alarmType (M)
	Same values. See note 5 below

	probableCause (M)
	probableCause (M)
	See note 6 below

	perceivedSeverity (M)
	perceivedSeverity (M)
	Same values

	specificProblem (O)
	specificProblem (O)
	Same datatype (string)

	backedUpStatus (O)
	backedUpStatus (O)
	Same datatype (boolean)

	trendIndication (O)
	trendIndication (O)
	Same values. See note 7 below

	thresholdInfo (O)
	thresholdInformation (O)
	See note 8 below

	stateChangeDefinition (O)
	
	See note 9 below

	monitoredAttributes (O)
	monitoredAttributes (O)
	See note 10 below

	proposedRepairActions (O)
	proposedRepairActions (O)
	Same datatype (string)

	additionalText (O)
	addittionalText (O)
	Same datatype (string)

	additionalInformation (O)
	extensionInfo (O)
	See note 11 below

	ackTime (M)
	ackTime (O)
	See note 12 below

	ackUserId (M)
	ackUserId (O)
	See note 12 below

	ackSystemId (O)
	ackSystemId (O)
	Same datatype (string)

	ackState (M)
	ackState (O)
	See note 12 below

	clearUserId (M)
	clearUserId (O)
	See note 13 below

	clearSystemId (O)
	clearSystemId (O)
	Same datatype (string)

	serviceUser (O)
	securityServiceUser (O)
	See note 14 below

	serviceProvider (O)
	securityServiceProvider (O)
	See note 14 below

	securityAlarmDetector (O)
	alarmDetector (O)
	See note 15 below

	objectClass (M)
	managedObjectClass (M)
	Same datatype (string)

	objectInstance (M)
	managedObjectInstance (M)
	See note 16 below

	backUpObject (M)
	backUpObject (O)
	See note 17 below

	correlatedNotifications (O)
	
	See note 18 below

	systemDN (O)
	systemDN (O)
	See note 19 below

	comments (M)
	comments (O)
	See note 20 below

	
	plannedOutageIndication (O)
	Additional attribute in RAM

	
	alarmEscalation (O)
	Additional attribute in RAM

	
	serviceAffecting (O)
	Additional attribute in RAM

	
	potentialRootCauseIndication (O)
	Additional attribute in RAM

	
	parentAlarms (O)
	See note 18 below

	
	underlyingAlarms (O)
	See note 18 below

	
	trackingRecord (O)
	See note 21 below



Notes
1. identifier/ alarmId: Both interfaces use an alarmID defined as string. However, TIP RAM assumes that the Alarm ID should either be unique within an alarm-owning OSS or only be reused after a very long time. 3GGP does make this assumption, so an alarmId can be reused as soon as the alarm is removed from the alarm list. The identifier attribute is a globally unique identifier, it includes the alarmId and a context to disambiguate the alarm-owning OSS. 
2. notificationId: According to 3GPP TS 32.111-2, this attribute may be "retired/removed" in Release 5 when Log IRP is introduced. Its removal implies that information carried in this attribute is no longer made accessible to IRPManager via the getAlarmList(). TIP_RAM_IA does not include this attribute, no notification id carried in events and no notification id in ResourceAlarm.
3. alarmClearedTime: This attribute is mandatory in 3GPP TS 32.111-2. It is optional in TIP_RAM_IA, but the definition says: t is not filled on an alarm for which the clearance has not been received, but it is mandatory for a cleared alarm. So the behavior is equivalent. 
4. alarmReportingTime: This attribute only exists in TIP_RAM_IA. It indicates the time (as a date + time) at which the alarm was reported by the owning OSS. It might be different from the alarmRaisedTime. For instance, if the alarm list is maintained by an EMS, the alarmRaisedtime would be the time the alarm was deleted by the NE, while the alarmReportingTime would be the time this alarm was stored in the alarm list of the EMS.
5. eventType/alarmType: Same set of values. See remarks in 1.4.1 on differences of conventions for enumerations. 
6. probableCause: 3GPP TS 32.111-2 uses an enumeration with all values included as part of the specification. TIP_RAM_IA uses a string with qualified text. The possible values will be defined outside of the RAM specification for simpler extensibility.
7. trendIndication: Same set of values. See remarks in 1.4.1 on differences of conventions for enumerations.
8. thresholdInfo: Different format for the datatypes. It is also possible in TIP_RAM_IA to have more than 1 value. See section 2.3 for detailed comparison. 
9. stateChangeDefinition: This attribute is no available in TIP_RAM_IA. This information might be included in the extensionInfo. 
10. monitoredAttributes: Both datatypes are defined as a set of attribute value pairs. However, for TIP_RAM_IA, it includes 2 fields name and value, both as strings. For 3GPP TS 32.111-2, it contains 3 fields attribute name, attribute value and attribute type. Supported types are string, integer, unsignedInt, boolean, dateTime, base64Binary. The attribute value has the type indicated in the attribute type. 
11. additionalInformation/extensionInfo: Both fields have a similar semantics. However, for 3GPP TS 32.111-2, this attribute is an AttributeValueSet, while for TIP_RAM_IA, it is an any. 
12. Ack information: Both interfaces have an ackState with similar values. However, this attribute is optional for TIP_RAM_IA as it is not part of the Simple Alarm Reporting profile. Similar remark for ackTime and ackUserId.
13. clearUserId: For 3GPP TS 32.111-2, This attribute and qualifier are applicable only if the IRPAgent supports clearAlarms() (they are absent if clearAlarms() is not supported). The note is making this attribute conditionally mandatory, which is a notion not defined yet in JOSIF. For TIP_RAM_IA, it is simply optional. 
14. serviceUser/ serviceProvider: TIP_RAM_IA prefixes these attributes by security to indicate they are specific to security alarms. Mandatory in 3GPP TS 32.111-2 for security alarms. 
15. alarmDetector: TIP_RAM_IA removes the security prefix as this attribute can also be used for non security alarms, when the object detecting the problem is not the Managed Object related to the alarm. Mandatory in 3GPP TS 32.111-2 for security alarms.
16. objectInstance: For 3GPP TS 32.111-2, this name is  a dn. For TIP_RAM_IA, it an EntityIdentifier. It includes a dn, but also a context field.
17. backUpObject: Same remark as for objectInstance. 
18. alarm correlation: There are differences regarding alarm correlation. 3GPP TS 32.111-2 currently uses the field correlatedNotifications. TIP_RAM_IA uses pointers between alarms through the fields parentAlarms and underlyingAlarms. 
19. systemDN: For 3GPP TS 32.111-2, systemDN is present in the alarm list but not in the alarm IOC.  TIP_RAM_IA does not make this difference. 
20. comments: For 3GPP TS 32.111-2, comments is a mandatory field, even if it can be empty. For TIP_RAM_IA, comments is an optional field as it is not part of the Simple Alarm Reporting profile. 
21. trackingRecords: This field is used by TIP_RAM_IA  to allow tracking of the modifications on the alarm. 3GPP TS 32.111-2 does not have an equivalent concept. In 3GPP, this field might be thought of a pointer to the Notif Logs associated with this alarm. 

[bookmark: _Ref285801196][bookmark: _Toc286824582]Comment Comparison
The following table compares the 3GPP Alarm comment with the RAM comment, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP comment
	RAM comment
	Comments

	commentTime (M)
	time (M)
	Equivalent, same datatype

	commentText (M)
	comment (M)
	Equivalent, same datatype 

	commentUserId (M)
	userId (O)
	Same datatype, but optional for RAM

	commentSystemId (O)
	systemId (O)
	Equivalent, same datatype



[bookmark: _Ref285806844][bookmark: _Toc286824583]ThresholdInfo Comparison
The following table compares the 3GPP thresholdInfo with the RAM ThresholdInformation, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP thresholdInfo
	RAM thresholdInformation
	Comments

	
	thresholdId (M)
	Additional attribute in RAM. See note 1 below.

	attributeId (M)
	attributeName (O)
	Equivalent. See note 2 below. 

	observedValue (M)
	observedValue (O)
	Equivalent. See note 2 below.

	thresholdLevel (O)
	
	See note 3 below

	armTime (M)
	
	Additional attribute in 3GPP

	
	granularity (O)
	Additional attribute in RAM. 

	
	direction (O)
	See note 3 below. 

	
	thresholdCrossingDescription (O)
	Additional attribute in RAM




Notes:
1. thresholdId: In TIP_RAM_IA, thresholdInfo has been defined in cooperation with the PM team and has some changes compared to the thresholdInfo defined in 3GPP TS 32.111-2. The thresholdId identifies the threshold being crossed as the indicatorName (or attributeId) might not be sufficient and complex thresholds might apply to a combination of indicators. 
2. attributeId/attributeName: Mandatory for 3GPP TS 32.111-2. Optional for TIP_RAM_IA, but documentation indicates clearly that if the threshold applies to a single indicator, then indicatorName, granularity, observedValue are mandatory. They can only be omitted for complex threshold involving multiple indicators.
3. direction: direction in TIP_RAM_IA corresponds to the indication of the ThresholdLevel in 3GPP TS 32.111-2. The low and high values are not present in TIP_RAM_IA.
[bookmark: _Toc286824584]Notification Comparison
The following table is comparing the notifications in the 2 interfaces. Blank boxes indicated that there is no equivalence.   Attribute by attribute comparison will be done later for each notification. 
	3GPP Alarm IRP
	TIP RAM 
	Comments

	notifyNewAlarm (M)
	NewAlarm (M)
	Equivalent

	notifyAckStateChanged (M)
	AckStateChanged (O)
	Equivalent. Optional in TIP_RAM_IA as not part of the Simple Alarm Reporting profile. 

	notifyClearedAlarm (M)
	ClearedAlarm (M)
	Equivalent.

	notifyAlarmListRebuilt (M)
	AlarmListRebuilt (O)
	Equivalent. Optional in TIP_RAM_IA as not part of the Simple Alarm Reporting profile.

	notifyChangedAlarm (O)
	ResourceAlarmAVCN (O)
	Equivalent.

	notifyComments (O)
	
	Change in comments are sent as resourceAlarmAVCN in TIP_RAM_IA

	notifyPotentialFaultyAlarmList (O)
	PotentialFaultyAlarmList (O)
	Equivalent



[bookmark: _Toc286824585]NewAlarm Comparison
The following table compares the 3GPP notifyNewAlarm with the RAM NewAlarm, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyNewAlarm
	RAM NewAlarm 
	Comments

	objectClass (M)
	managedObjectClass (M)
	Equivalent

	objectInstance (M)
	managedObjectInstance (M)
	Equivalent, taking into consideration note 16 of section 2.1

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP

	probableCause (M)
	probableCause (M)
	Equivalent, taking into consideration note 6 of section 2.1

	perceivedSeverity (M)
	perceivedSeverity (M)
	Equivalent, taking into consideration section 1.4.1

	alarmType (M)
	alarmType (M)
	Equivalent, taking into consideration section 1.4.1

	specificProblems (O)
	specificProblems (O)
	Equivalent

	correlatedNotifications (O)
	
	Only in 3GPP

	backedUpStatus (O)
	backedUpStatus (O)
	Equivalent

	backUpObject (O)
	backUpObject (O)
	Equivalent, taking into consideration note 17 of section 2.1

	trendIndication (O)
	trendIndication (O)
	Equivalent, taking into consideration section 1.4.1

	thresholdInfo (O)
	thresholdInformation (O)
	Same field, but different contents as described in section 2.3

	stateChangeDefinition (O)
	
	Only in 3GPP

	monitoredAttributes (O)
	monitoredAttributes (O)
	Equivalent, taking into consideration note 10 of section 2.1

	proposedRepairAction (O)
	proposedRepairActions (O)
	Equivalent

	additionalText (O)
	additionalText (O)
	Equivalent

	additionalInformation (O)
	extensionInfo (O)
	Equivalent, taking into consideration note 11 of section 2.1

	alarmId (M)
	alarmId (M)
	Equivalent

	serviceUser (O)
	securityServiceUser (O)
	Equivalent, taking into consideration note 14 of section 2.1

	ServiceProvider (O)
	securityServiceProvider (O)
	Equivalent, taking into consideration note 14 of section 2.1

	securityAlarmDectector (O)
	alarmDetector (O)
	Equivalent, taking into consideration note 15 of section 2.1

	
	alarmReportingTime (O)
	Only in RAM. See note 11 of section 2.1

	
	plannedOutageIndication (O)
	Only in RAM

	
	alarmEscalation (O)
	Only in RAM

	
	serviceAffecting (O)
	Only in RAM

	
	potentialRootCauseIndication (O)
	Only in RAM



[bookmark: _Toc286824586]AckStateChanged Comparison
The following table compares the 3GPP notifyAckStateChanged with the RAM AckStateChanged, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyAckStateChanged
	RAM AckStateChanged 
	Comments

	objectClass (M)
	managedObjectClass (M)
	Equivalent

	objectInstance (M)
	managedObjectInstance (M)
	Equivalent, taking into consideration note 16 of section 2.1

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP. See note 1 below

	probableCause (M)
	probableCause (M)
	Equivalent, taking into consideration note 6 of section 2.1

	perceivedSeverity (M)
	perceivedSeverity (M)
	Equivalent, taking into consideration section 1.4.1

	alarmType (M)
	alarmType (M)
	Equivalent, taking into consideration section 1.4.1

	alarmId (M)
	alarmId (M)
	Equivalent

	ackState (M)
	ackState (M)
	Equivalent, taking into consideration section 1.4.1

	ackUserId (M)
	ackUserId (O)
	Optional in RAM

	ackSystemId (O)
	ackSystemId (O)
	Equivalent




Notes:
4. notificationType: In 3GPP TS 32.111-2, notificationType is defined as string in TS 32.305 and is redefined as restriction on string in TS 32.11-5. However, only new/changed and cleared values are defined in the restriction. 

[bookmark: _Toc286824587]ClearedAlarm Comparison
The following table compares the 3GPP notifyClearedAlarm with the RAM ClearedAlarm, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyClearedAlarm
	RAM ClearedAlarm 
	Comments

	objectClass (M)
	managedObjectClass (M)
	Equivalent

	objectInstance (M)
	managedObjectInstance (M)
	Equivalent, taking into consideration note 16 of section 2.1

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP

	probableCause (M)
	probableCause (M)
	Equivalent, taking into consideration note 6 of section 2.1

	perceivedSeverity (M)
	perceivedSeverity (M)
	Equivalent, taking into consideration section 1.4.1

	alarmType (M)
	alarmType (M)
	Equivalent, taking into consideration section 1.4.1

	alarmId (M)
	alarmId (M)
	Equivalent

	correlatedNotifications (O)
	correlatedAlarms (O)
	Different content

	clearUserId (M)
	clearUserId (O)
	Optional in RAM

	clearSystemId (O)
	clearSystemId (O)
	Equivalent

	
	thresholdInformation (O)
	Only in RAM




[bookmark: _Toc286824588]ChangedAlarm Comparison
The following table compares the 3GPP notifyChangedAlarm with the RAM ResourceAVCN, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyChangedAlarm
	RAM ResourceAVCN 
	Comments

	objectClass (M)
	managedObjectClass (M)
	Equivalent

	objectInstance (M)
	managedObjectInstance (M)
	Equivalent, taking into consideration note 16 of section 2.1

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP

	probableCause (M)
	probableCause (M)
	Equivalent, taking into consideration note 6 of section 2.1

	perceivedSeverity (M)
	perceivedSeverity (M)
	Equivalent, taking into consideration section 1.4.1

	alarmType (M)
	alarmType (M)
	Equivalent, taking into consideration section 1.4.1

	alarmId (M)
	alarmId (M)
	Equivalent

	
	specificProblem (O)
	Only in RAM

	
	proposedRepairActions (O)
	Only in RAM

	
	additionalText (O)
	Only in RAM

	
	backedUpStatus (O)
	Only in RAM

	
	backUpObject (O)
	Only in RAM

	
	alarmEscalation (O)
	Only in RAM

	
	serviceAffecting (O)
	Only in RAM

	
	potentialRootCauseIndication (O)
	Only in RAM

	
	comments (O)
	As separate notification in 3GPP

	
	underlyingAlarms (O)
	Only in RAM

	
	parentAlarms (O)
	Only in RAM

	
	objectType
	Only in RAM. See note 1 below

	
	objectId
	Only in RAM. See note 1 below.



Notes:
1. objectType/Id: In TIP_RAM_IA, the AVCN notification is a generated notification from the model. Object Type and Id refers to the alarm, so the type is ResourceAlarm and the id corresponds to the identifier of the alarm. 

[bookmark: _Toc286824589]AlarmList Rebuilt  Comparison
The following table compares the 3GPP notifyAlarmListRebuilt with the RAM AlarmListRebuilt, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyAlarmListRebuilt
	RAM AlarmListRebuilt 
	Comments

	objectClass (M)
	managedObjectClass (O)
	Equivalent. See note 1 below. 

	objectInstance (M)
	managedObjectInstance (O)
	Equivalent, taking into consideration note 16 of section 2.1. See note 1 below.

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP

	reason (M)
	reason (M)
	Equivalent, taking into consideration section 1.4.1

	alarmListAlignmentRequirement (O)
	alarmListAlignmentRequirement (O)
	Equivalent, taking into consideration section 1.4.1



Notes:
1. objectClass/Instance: In 3GPP TS 32.111-2, these 2 fields are mandatory, but they might refer to the systemDN when the whole alarm list has to be rebuilt. In TIP_RAM_IA, these fields are optional and if not present, indicate that the whole alam list has to be rebuilt. 


[bookmark: _Toc286824590]PotentialFaultyAlarmList  Comparison
The following table compares the 3GPP notifyPotentialFaultyAlarmList with the RAM PotentialFaultyAlarmList, attribute by attribute. The support qualifier is indicated after the attribute between parentheses. 

	3GPP notifyPotentialFaultyAlarmList
	RAM PotentialFaultyAlarmList
	Comments

	objectClass (M)
	managedObjectClass (O)
	Equivalent. See note 1 below. 

	objectInstance (M)
	managedObjectInstance (O)
	Equivalent, taking into consideration note 16 of section 2.1. See note 1 below.

	NotificationID (M)
	
	Only in 3GPP

	eventTime (M)
	sourceTime (M)
	Equivalent. 

	systemDN (C)
	systemDN (O)
	Equivalent 

	notificationType (M)
	
	Only in 3GPP

	reason (M)
	reason (M)
	Equivalent, taking into consideration section 1.4.1



Notes:
1. objectClass/Instance: In 3GPP TS 32.111-2, these 2 fields are mandatory, but they might refer to the DN when the whole alarm list has to be rebuilt. In TIP_RAM_IA, these fields are optional and if not present, indicate that the whole alam list has to be rebuilt. 



[bookmark: _Toc286824591]Operations Comparison
The following table is comparing the operations in the 2 interfaces. Blank boxes indicated that there is no equivalence. Parameter by parameter comparison will be done later for each notification. 
	3GPP Alarm IRP
	TIP RAM 
	Comments

	acknowledgeAlarms (M)
	acknowledgeResourceAlarms (O)
	Equivalent. Optional in TIP_RAM_IA as not part of the Simple Alarm Reporting profile.

	getAlarmList (M)
	getResourceAlarms (O)
	Closest equivalent in RAM. See note 1 below.

	
	getAllActiveAlarms (M)
	For Simple Alarm Reporting Profile. See note 1 below.

	
	getResourceAlarm (O)
	Only in RAM. See note 1 below.

	
	getResourceAlarmIds (O)
	Only in RAM. See note 1 below.

	getAlarmCount (O)
	countResourceAlarms(O)
	Equivalent. 

	unacknowledgeAlarms (O)
	unacknowledgeResourceAlarms (O)
	Equivalent.

	setComment (O)
	commentResourceAlarms(O)
	Equivalent. 

	clearAlarms (O)
	clearResourceAlarms (O)
	Equivalent.

	
	setResourceAlarm (O)
	Only in RAM. See note 2 below.

	
	setResourceAlarms (O)
	Only in RAM. See note 2 below.

	
	groupResourceAlarms (O)
	Only in RAM. See note 3 below.

	
	ungroupResourceAlarms (O)
	Only in RAM. See note 3 below.

	
	createResourceAlarm (O)
	Only in RAM. See note 4 below.

	
	getTrackingRecords (O)
	Only in RAM. See note 5 below.






Notes:
1. Get directives: In TIP_RAM_IA, there are 4 different variations of the get directives: get all active alarms for the simple alarm reporting profile, get single alarm, get multiple alarms by filter and get multiple alarm ids by filter.
2. Set directives: In TIP_RAM_IA, there are 2 set directives, one for setting a single object and one for setting multiple objects by filter. The presence of the set directive is due to the fact several alarm attributes are settable for RAM
3. Group/Ungroup: these directives are used to group/ungroup alarms together, i.e. setting simultaneously the parent and underlying alarm pointers.
4. Create: this directive allows creating an alarm through the interface on the alarm-owning OSS
5. GetTrackingRecords: Allows accessing tracking records for this alarm.


[bookmark: _Toc286824592]acknowledgeAlarms Comparison
The following table compares the 3GPP acknowledgeAlarms directive with the RAM acknowledgeResourceAlarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP acknowledgeAlarms
	RAM acknowledgeResourceAlarms
	Comments

	alarmInformationAndSeverityReferenceList (In, M)
	inputAlarms (In, M)
	See note 2 below. 

	ackUserId (In, M)
	trackingRecord (In, O)
	See note 3 below.

	AckSystemId (In, O)
	
	See note 3 below.

	badAlarm Information ReferenceList (Out, M)
	ackAlarms (M)
	See note 4 below. 

	status (Out, M)
	
	Only in 3GPP. See note 5 below.

	Exceptions: 
· OperationFailed 
	Exceptions: 
· NotInValidState
· EntityNotFound
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. Idempotency: In TIP_RAM_IA, this operation is idempotent, acknowledging twice an alarm won’t return an exception. 3GPP TS 32.111-2 assumes as valid pre-condition that the alarm is not acknowledged.
2. InputAlarms: In 3GPP TS 32.111-2, input information is a record with alarmId (M) and severity (O). In TIP_RAM_IA, input information uses the alarm id as an Entity Identifier (including context). 
3. TrackingRecord: In 3GPP TS 32.111-2, user id and system id are 2 separate fields. In TIP_RAM_IA, the tracking record, containing 4 fields (description, time, userId, systemId) is used.
4. BadAlarm List: In 3GPP TS 32.111-2, structure containing alarmId, failure reason enum (3 values) and additional failure reason as string. In TIP_RAM_IA, successfully ack ids are returned as EntityIdentifier, no failure code returned. 
5. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   

[bookmark: _Toc286824593]getAlarmList Comparison
The following table compares the 3GPP getAlarmList directive with the RAM getAlarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP getAlarmList
	RAM getAlarms
	Comments

	alarmAckState (In, O)
	
	Only in 3GPP. See note 2 below.

	baseObjectClass (In, O)
	
	Only in 3GPP. See note 2 below. 

	baseObjectInstance (In, O)
	
	Only in 3GPP. See note 2 below.

	filter (in, O)
	filter (in, M)
	Equivalent. See note 3 below. 

	
	attributeSelector (in, O)
	Only in RAM. See note 4 below. 

	alarmInformationList (Out, M)
	Objects (out, M)
	Equivalent. See note 5 below

	status (M)
	
	Only in 3GPP. See note 6 below.

	
	extensionInfo (in/Out, O)
	Only in RAM. See note 7 below. 

	Exceptions: 
· OperationFailed
· FilterComplexityLimit
	Exceptions: 
· FilterNotSupported
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. Operation modes: In 3GPP TS 32.111-2, this operation supports synchronous and asynchronous mode. In TIP_RAM_IA, only synchronous mode where the alarm information is returned by iterator is supported. 
2. AckState/BaseObject: In 3GPP TS 32.111-2, pre-defined filtering using alarmAckState or baseObject are possible. The latter is linked to the notifyAlarmListRebuilt partial response. No equivalent in TIP_RAM_IA today. 
3. filter: In 3GPP TS 32.111-2, the syntax is not specified (xpath?). In TIP_RAM_IA, filtering can be by template (using alarm attributes, or by query (xpath based). 
4. AttributeSelector: Only in TIP_RAM_IA, it allows defining which attributes are to be returned. If not provided, the whole object is returned. 
5. AlarmInformationList:  Equivalent information returned taking into consideration the remarks on the differences in section 2.1.
6. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   
7. extensionInfo: this parameter is available as an in/out parameter in TIP_RAM_IA. 
[bookmark: _Toc286824594]getAlarmCount Comparison
The following table compares the 3GPP getAlarmCount directive with the RAM countResourcealarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP getAlarmCount
	RAM countResourceAlarms
	Comments

	filter (In, O)
	filter (In, M)
	See note 1 below. 

	alarmAckState (In, O)
	
	See note 2 below.

	criticalCount, majorCount, minorCount, warningCount, indeterminateCount, clearedCount (Out, M)
	criticalCount, majorCount, minorCount, warningCount, indeterminateCount, clearedCount (Out, M)
	See note 3 below. 

	status (Out, M)
	
	Only in 3GPP. See note 4 below.

	Exceptions: 
· OperationFailed
· FilterComplexityLimit
	Exceptions: 
· FilterNotSupported
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. InputAlarms: In 3GPP TS 32.111-2, input information is a record with alarmId (M) and severity (O). In TIP_RAM_IA, input information uses the alarm id as an Entity Identifier (including context). 
2. AckState: In 3GPP TS 32.111-2, pre-defined filtering using alarmAckState are possible. No equivalent in TIP_RAM_IA today. 
3. BadAlarm List: In 3GPP TS 32.111-2, structure containing alarmId, failure reason enum (3 values) and additional failure reason as string. In TIP_RAM_IA, successfully ack ids are returned as EntityIdentifier, no failure code returned. 
4. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   


[bookmark: _Toc286824595]unacknowledgeAlarms Comparison
The following table compares the 3GPP unacknowledgeAlarms directive with the RAM unacknowledgeResourceAlarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP unacknowledgeAlarms
	RAM unacknowledgeResourceAlarms
	Comments

	alarmInformationReferenceList (In, M)
	inputAlarms (In, M)
	See note 2 below. 

	ackUserId (In, M)
	trackingRecord (In, O)
	See note 3 below.

	AckSystemId (In, O)
	
	See note 3 below.

	badAlarm Information ReferenceList (M)
	unackAlarms (M)
	See note 4 below. 

	status (M)
	
	Only in 3GPP. See note 5 below.

	Exceptions: 
· OperationFailed
	Exceptions: 
· NotInValidState
· EntityNotFound
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. Idempotency: In TIP_RAM_IA, this operation is idempotent, unacknowledging twice an alarm won’t return an exception. 3GPP TS 32.111-2 assumes as valid pre-condition that the alarm is acknowledged.
2. InputAlarms: In 3GPP TS 32.111-2, input information is a set of alarmId (M). In TIP_RAM_IA, input information uses the alarm id as an Entity Identifier (including context). 
3. TrackingRecord: In 3GPP TS 32.111-2, user id and system id are 2 separate fields. In TIP_RAM_IA, the tracking record, containing 4 fields (description, time, userId, systemId) is used.
4. BadAlarm List: In 3GPP TS 32.111-2, structure containing alarmId and failure reason as string. In TIP_RAM_IA, successfully unack ids are returned as EntityIdentifier, no failure code returned. 
5. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   


[bookmark: _Toc286824596]setComments Comparison
The following table compares the 3GPP setComments directive with the RAM commentResourceAlarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP setComment
	RAM commentResourceAlarms
	Comments

	alarmInformationReferenceList (In, M)
	inputAlarms (In, M)
	See note 1 below. 

	commentUserId (In, M)
	comment (In, M)
	See note 2 below.

	commentSystemId (In, O)
	
	See note 2 below.

	commentText (In, M)
	
	See note 2 below.

	badAlarm Information ReferenceList (M)
	commentedAlarms (M)
	See note 3 below. 

	status (M)
	
	Only in 3GPP. See note 4 below.

	Exceptions: 
· OperationFailed
	Exceptions: 
· NotInValidState
· EntityNotFound
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. InputAlarms: In 3GPP TS 32.111-2, input information is a set of alarmId (M). In TIP_RAM_IA, input information uses the alarm id as an Entity Identifier (including context). 
2. Comment: In 3GPP TS 32.111-2, user id and system id are 2 separate fields. In TIP_RAM_IA, the tracking record, containing 4 fields (description (M), time (M), userId (O), systemId (O)) is used.
3. BadAlarm List: In 3GPP TS 32.111-2, structure containing alarmId and failure reason as string. In TIP_RAM_IA, successfully ack ids are returned as EntityIdentifier, no failure code returned. 
4. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   


[bookmark: _Toc286824597]clearAlarms Comparison
The following table compares the 3GPP clearAlarms directive with the RAM clearAlarms, parameter by parameter. The direction and support qualifier is indicated after the attribute between parentheses. 

	3GPP clearAlarms
	RAM clearAlarms
	Comments

	alarmInformationReferenceList (In, M)
	inputAlarms (In, M)
	See note 2 below. 

	clearUserId (In, M)
	trackingRecord (In, O)
	See note 3 below.

	clearSystemId (In, O)
	
	See note 3 below.

	badAlarm Information ReferenceList (M)
	clearedAlarms (M)
	See note 4 below. 

	status (M)
	
	Only in 3GPP. See note 5 below.

	Exceptions: 
· OperationFailed
	Exceptions: 
· NotInValidState
· EntityNotFound
· AccessDenied
· CommunicationLoss
· InternalError
· InvalidInput
· NotImplemented
· UnableToComply
	



Notes:
1. Idempotency: In TIP_RAM_IA, this operation is idempotent, clearing twice an alarm won’t return an exception. 3GPP TS 32.111-2 assumes as valid pre-condition that the alarm is not cleared.
2. InputAlarms: In 3GPP TS 32.111-2, input information is a record with alarmId (M) and severity (O). In TIP_RAM_IA, input information uses the alarm id as an Entity Identifier (including context). 
3. TrackingRecord: In 3GPP TS 32.111-2, user id and system id are 2 separate fields. In TIP_RAM_IA, the tracking record, containing 4 fields (description, time, userId, systemId) is used.
4. BadAlarm List: In 3GPP TS 32.111-2, structure containing alarmId and failure reason as string. In TIP_RAM_IA, successfully cleared ids are returned as EntityIdentifier, no failure code returned. 
5. Status: this parameter is not present in TIP_RAM_IA, failures are modeled as exceptions in the model.   
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