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5.3.3 Notification not i f yChangedAl arm (O)

IRPAgent notifies subscribed IRPManager regarding changes in e-g—perceived severity level (except the change to the
perceived severity “cleared” which is handled by the notifyClearedAlarm notification) in Alarm Information in Alarm
List. The Alarm Information carried in the notification shall satisfy the current filter constraint of the subscription.

Theinformation carried in this notification contains all attributes that are filterable and are present in the original
notifyNewAlarm.

Table 8: Parameters of not i f yChangedAl arm

Name Qualifier Purpose
notificati onHeader Input, M See Table 6: Notification Header
al ar m nf or mat i onBody Input, M It contains information of the changed Alarm
Information. See subclause 5.4.6 Alarm Information.

541 Alarm List

IRPAgent maintainsan Alarm List. It containsall currently active alarms (i.e. Alarm Information whose

per cei vedSeveri ty isnot Cleared) and alarms that are Cleared but not yet acknowledged. Whenan alarmis
Cleared and is acknowledged, its corresponding Alarm Information in this Alarm List isremoved. The removed Alarm
Information shall no longer be accessible viathis IRP.

IRPAgent shall create anew Alarm Information in Alarm List whenever an alarm is emitted (internally within
IRPAgent) that does not match with any alarmin the Alarm List. In this case, after the creation of the new Alarm
Information, IRPAgent invokesnot i f yNewAl ar m operation.

IRPAgent shall not create a new Alarm Information in Alarm List when an alarm is emitted (internally within
IRPAgent) that matches with an alarm in the Alarm List. In this case, IRPAgent shall invoke either
(1) not i f yChangedAl arm or (2) noti f yd ear edAl arm followed by not i f yNewAl ar m operation.

See Annex D for specification of alarm matching criterion.

In the case of amatched Alarm Information i i i -the following additional
g
rule shall apply- :

IRPAgent shall remove al information in Acknowledgement Information of the subject Alarm Information. The
Acknow edgenent St at e shall be“unacknow edged”. IRPAgent updatestheevent Ti me and

per cei vedSeverity of the matched Alarm Information. IRPAgent invokesnot i f yChangedAl arm
notification to all subscribed IRPManagers.

54.6 Alarm Information

This subclause specifies the information contained in Alarm Information.

Alarm Information(s) are stored in Alarm List. They arecarriedinnoti f yNewAl arm noti f yChangedAl ar m
noti f yAckSt at eChanged, notifyC earedAl arm  They arealso carried in the response to
get Al ar mLi st operation.

Whenitiscarriedin not i f yChangedAl ar m notification, it indicates that one or more parameter-attribute values
of the Alarm Information have changed smcethe most recent not i nyewAI arm or noti fyChangedAl arm
| n0t|f|cat|on on the Sij ect alarm.
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Alarm Information, carried in notifications, always contain the AIR. Innot i f yNewAl ar m the AIR isused to
identify the active Alarm Information carried in the notification. Innot i f yChangedAl ar mand

noti fyd ear edAl ar m the AIR is used to identify the active Alarm Information whose state has changed.

Innoti f yAckSt at eChangedAl ar m the AIR isused to identify the Alarm Information (active or inactive) in the
Alarm List whose acknowledgement state has changed.

Alarm Information containsthe not i fi cat i onHeader and al ar m nf or mat i onBody. Table 6 defines
parameter-attributes of not i fi cati onHeader . Table 13 defines the parameter-attributes of
al ar m nf or mat i onBody.

Letter M and O stands for Mandatory and Optional respectively. LetterY-identifiesthe parameter-attribute-whese
el ! i vl P A f | I )

Table 13: Parameter-Attributesof al ar m nf or nat i onBody

Name Qualifier Comment
pr obabl e M It qualifies alarm and provides further information than event Type. See Annex B
Cause for acompletelisting. Thislist isextensive. It isrecommended that IRPAgent

should use the list asis and not to extend it. It is noted that IRPAgent can privately
(outside the scope of this IRP) define valuesfor speci fi cPr obl emthat provides
semantics not conveyed by pr obabl eCause. A specia probable cause value (SS
specific, e.g. —1) indicates that this alternative is valid. This parameter-attribute
value shall be single-value and of simple type such asinteger or string. See
definition in ITU-T Recommendation X.733 [2] subclause 8.1.2.1.

percei ved MY It indicates the relative level of urgency for operator attention. . Legal values are
Severity Critical, Mijor, Mnor, Warning, |ndeterninate and

Cl ear ed, accordingto ITU-T Recommendation X.733[2]. ThisIRP does not
recommend the use of indeterminate.

specific It provides further qualification on the alarm than pr obabl eCause. This

Probl em parameter-attribute value shall be single-value and of simple type such as integer or
string. See definition in ITU-T Recommendation X.733 [2] subclause 8.1.2.2.

o

correl at ed 0] It identifies a set of notifications to which this notification is considered to be

Notifi cations correlated. Seedefinitionin ITU-T Recommendation X.733 [2] subclause 8.1.2.9.

backedUpSt at u |O-Y Itindicatesif an object has aback up. See definitionin ITU-T Recommendation

S X.733[2] subclause 8.1.2.4.

backUpQbj ect |O-¥ It carriesthe DN of the back up object. It shall be absent if backUpStatus is absent
or its value indicates false. See definition in ITU-T Recommendation X.733[2]
subclause 8.1.2.5.

trend oY It indicates if some observed condition is getting better, worse, or not changing.

I ndi cation Lega values are “less severe’, “no change” and “more severe”. See definitionin
ITU-T Recommendation X.733 [2] subclause 8.1.2.6.

t hreshol d OoX It indicates if the threshold crossed was in the up or down direction. See definition
Info in ITU-T Recommendation X.733 [2] subclause 8.1.2.7.

st at eChange OoX It indicates MO attribute value changes. See definition in ITU-T Recommendation
Definition X.733[2] subclause 8.1.2.10.

nmoni t or ed oY It indicates MO attributes whose value changes are being monitored. See definition
Attributes in ITU-T Recommendation X.733 [2] subclause 8.1.2.11.

pr oposed oY It indicates proposed repair actions. See definition in ITU-T Recommendation

Repai r X.733[2] subclause 8.1.2.12.
Actions
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Name Qualifier Comment
addi ti onal O, It provides the identity of the NE (e.g. RNC, Node-B) from which the alarm has
Text been originated. It corresponds to the “user label” attribute of the MOC representing
the NE in the Basic CM IRP Information Model.
It can contain further information on the alarm.
addi ti onal (seenext |It carries additional information related to the subject Alarm Information. It may
I nformati on column)  |contain the following parameter-attributes.

Al ar ml d-|P4: It identifies at most one Alarm Information in the Alarm List. See
subclause 5.4.3.1. Use of this parameter-attribute is SS dependent.

ackTi me-pY]: It identifies the time of last operation acknow edgeAl ar ns or
unacknow edgeAl ar ns. It ismandatory for not i f yAckSt at eChanged, it
is optional for other notifications.

ackUser | d-F¥}: It identifies the last user who has change the

Acknowl edgenent St at e viaoperation acknow edgeAl ar ns or
unacknow edgeAl ar ns. It ismandatory for not i f yAckSt at eChanged, it
is optional for other notifications.

ackSyst eml d-|¥}: It identifies the system in which IRPManager, that invokes the
acknow edgeAl ar nms or unacknow edgeAl ar ns operation, runs. It is
optiona for al notifications.

ackSt at e-P¥: It identifiesthe Acknowl edgenent St at e of thealarm. Its
valid values are “acknow edged” and “unacknow edged”. It is mandatory for
noti f yAckSt at eChanged, itisoptional for other notifications.
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5.4.6  Alarm Information
Table 13: Parameter-Attributesof al ar m nf or nat i onBody
Name Qualifier Comment

pr obabl e M It qualifies alarm and provides further information than event Type. See Annex B

Cause for acompletelisting. Thislist isextensive. It isrecommended that IRPAgent
should use the list asis and not to extend it. It is noted that IRPAgent can privately
(outside the scope of this IRP) define valuesfor speci fi cPr obl emthat provides
semantics not conveyed by pr obabl eCause. A specia probable cause value (SS
specific, e.g. —1) indicates that this alternative is valid. This parameter-attribute
value shall be single-value and of simple type such asinteger or string. See
definition in ITU-T Recommendation X.733 [2] subclause 8.1.2.1.

percei ved M, Y It indicates the relative level of urgency for operator attention. . Legal values are

Severity Critical, Major, Mnor, Varning, |ndetermn nate and
Cl ear ed, accordingto ITU-T Recommendation X.733[2]. ThisIRP does not
recommend the use of indeterminate.

specific O It provides further qualification on the alarm than pr obabl eCause. This

Probl em parameter-attribute value shall be single-value and of simple type such as integer or
string. See definition in ITU-T Recommendation X.733 [2] subclause 8.1.2.2.

correl at ed 0] It identifies a set of notifications to which this notification is considered to be

Notifi cati ons correlated. Seedefinitionin ITU-T Recommendation X.733 [2] subclause 8.1.2.9.

backedUpStatu |O,Y Itindicatesif an object has aback up. See definitionin ITU-T Recommendation

S X.733[2] subclause 8.1.2.4.

backUpChj ect |O,Y It carriesthe DN of the back up object. It shall be absent if backUpStatus is absent
or itsvalue indicates fal se. See definition in ITU-T Recommendation X.733[2]
subclause 8.1.2.5.

trend oY It indicates if some observed condition is getting better, worse, or not changing.

I ndi cation Legal values are “less severe”, “no change” and “more severe”. See definition in
ITU-T Recommendation X.733 [2] subclause 8.1.2.6.

t hreshol d 0, Y It indicates if the threshold crossed was in the up or down direction. See definition

I nfo in ITU-T Recommendation X.733 [2] subclause 8.1.2.7.

st at eChange 0, Y It indicates MO attribute value changes. See definition in ITU-T Recommendation

Definition X.733[2] subclause 8.1.2.10.

nmoni t or ed oY It indicates MO attributes whose value changes are being monitored. See definition

Attributes in ITU-T Recommendation X.733 [2] subclause 8.1.2.11.

pr oposed oY It indicates proposed repair actions. See definition in ITU-T Recommendation

Repai r X.733[2] subclause 8.1.2.12.

Acti ons

addi ti onal o, It provides the identity of the NE (e.g. RNC, Node-B) from which the alarm has

Text been originated. It corresponds to the “user label” attribute of the MOC representing
the NE in the Basic CM IRP Information Model.
It can contain further information on the alarm.

addi ti onal (seenext |It carries additional information related to the subject Alarm Information. It may

I nf ormati on column) |contain the following parameter-attributes.

Al arm d [ Y]: It identifies at most one Alarm Information in the Alarm List. See
subclause 5.4.3.1. Use of this parameter-attribute is SS dependent.

ackTi me [Y]: Itidentifies the time of last operation acknowl edgeAl ar s or
unacknow edgeAl ar ns. It ismandatory for not i f yAckSt at eChanged
notification and get Al ar mLi st operation, it isoptional for other notifications.
ackUser1d [Y]: Itidentifies thelast user who has change the

Acknowl edgenent St at e viaoperation acknow edgeAl ar ns or
unacknow edgeAl ar irs. It ismandatory for not i f yAckSt at eChanged
notification and get Al ar mLi st operation, it is optional for other notifications.
ackSystem d [Y]: It identifies the system in which IRPManager, that invokes the
acknow edgeAl ar ns or unacknow edgeAl ar ns operation, runs. It is
mandatory for get Al ar nLi st operation, optional for al notifications.

acksSt at e [Y]: Itidentifiesthe Acknowl edgenent St at e of thealarm. Its
valid values are “acknowl edged” and “unacknow edged”. It is mandatory for
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Name

Qualifier

Comment

not i f yAckSt at eChanged notification and get Al ar nLi st operation, it

is optiona for other notifications.
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Annex A (normative):
Event Types and Extended Event Types

This annex lists and explains event types and extended event types used by Alarm IRP_and then lists the event types and
extended event types valid for each notification in the Alarm IRP..

Event typeis carried by a parameter called event Type defined in 3GPP TS 32.106-2 [11].
Extended event typesis carried by a parameter called extendedEventType defined in 3GPP TS 32.106-2 [11].

Encoding of event Type and ext endedEvent Type isSS dependent. For example, the value of event Type
can be encoded as Object Identifier in CMIP SS and as numeric string in CORBA SS.

The tables below 14and-table-15may be extended in the future.

Table A.1: Event Types

Event Types Explanation

An darm of thistypeis associated with the procedure and/or process required conveying information from
one point to another (ITU-T Recommendation X.733 [2]).

Communications Alarm

Processing Error Alarm  |An alarm of this type is associated with a software or processing fault (ITU-T Recommendation X.733[2]).

An darm of thistypeis associated with a condition related to an enclosure in which the equipment resides
(ITU-T Recommendation X.733 [2]).

Environmenta Alarm

Quiality of Service Alarm |An alarm of thistype is associated with degradation in the quality of a service (ITU-T Recommendation
X.733[2)).

Equipment Alarm An darm of thistypeis associated with an eguipment fault (ITU-T Recommendation X.733 [2]).

Table A.2: Extended Event Types

Extended Event Types Explanation

New Alarm A notification of this type indicates that a new alarm has occurred.

Changed Alarm A natification of this type indicates that one or more attributes, excepting those related to

acknowledgement state, of an active alarm have changed.

Acknowledgement State Changed |A notification of this type indicates that the acknowledgement state of an alarm has changed.

Cleared Alarm A noatification of this type indicates that an alarm has been cleared and is no longer active.

Alarm List Rebuilt A notification of this type indicates that the Alarm List has been successfully rebuilt.

Table A.3: Event types and Extended Event Types applicable to each Natification

Notification Event Type Extended Event type

notifyNewAlarm Communications Alarm New Alarm

Processing Error Alarm

Environmental Alarm

Quality of Service Alarm

Equipment Alarm
notifyChangedAlarm same as for notifyNewAlarm Changed Alarm
notifyAckStateChanged same as for notifyNewAlarm Acknowledgement State Changed
notifyClearedAlarm same as for notifyNewAlarm Cleared Alarm
notifyAlarmListRebuilt Alarm List Rebuilt
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Annex C (informative):
Examples of Husinge ef-not i f yChangedAl arm

This appendix-annex describes a number of valid and invalid interactions governing the case when IRPAgent is
reporting a specific fault of a particular network resource whose alarm severity level changes from, say-e.g. “ Ceritical”
to miner-"Minor” and then to “Cleared”.

In the following examples:
__+hi _isnotificationld,
__noc__ ismanagedCbj ect O ass,
__noi _ismanagedoj ect | nst ance,
__et _ isevent Type,
__pc __isprobabl eCause,
~_sp__isspecificProblem
__ps__ispercei vedSeverity and

__ai __isAlarnld.

EXAMPLE 1.  Valid sequence 1 to support the hypothetical case:
(1) NotifyNewAl arm
(ni=1, ai=X, nobc=A, noi=B, et=C, pc=D, sp=E, ps=Critical)
(2) Noti fyChangedAl arm
(ni =2, ai=X, nmoc=A, noi=B, et=C, pc=D, sp=E, ps=M nor)
(3) Notifyd earedAl arm

(ni =3, ai=X, noc=A, noi=B, et=C, pc=D, sp=E, ps=M-noerC eared)

EXAMPLE 2:  Valid sequence 2 to support the hypothetical case:
(1) NotifyNewAl arm

(ni=1, ai=X, nobc=A, noi=B, et=C, pc=D, sp=E, ps=Critical)

(2) Noti fyC earedAl arm

(ni =2, ai =X, noc=A, noi=B, et=C, pc=D, sp=E, ps=0 earedCritical)
(3) Noti f yNewAl arm

(ni =3, ai=Y, moc=A, mi=B, et=C, pc=D, sp=E, ps=M nor)
(4)Noti fyC earedAl arm

(ni =4, ai=Y, noc=A, noi=B, et=C, pc=D, sp=E, ps=0 ear edM-nor)

EXAMPLE 3: Invalid sequence 1 to support the hypothetical case:
(1) NotifyNewAl arm
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(ni=1, ai=X, nmobc=A, noi=B, et=C, pc=D, sp=E, ps=Critical)
(2) NotifyChangedAl arm
(ni =2, ai=Y, noc=A, noi=B, et=C, pc=D, sp=E, ps=M nor)
(3) Notifyd earedAl arm
(ni =3, ai=Y, noc=A, noi=B, et=C, pc=D, sp=E, ps=0 ear edM-nor)

Interaction (2) isillegal sinceit uses adifferent ai for the samealarm. It should useai =X asininteraction (1).

EXAMPLE 4. Invalid sequence 2 to support the hypothetical case:
(1) Noti fyNewAl arm
(ni=1, ai=X, nobc=A, noi=B, et=C, pc=D, sp=E, ps=Critical)
(2) Noti f yNewAl ar m
(ni =2, ai=X, nmobc=A, noi=B, et=C, pc=D, sp=E, ps=M nor)

Interaction (2) isillegal sinceit invokes notifyNewAlarm using sameai value. It should use
noti f yChangedAl ar mwith the same ai value.
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IRPAgent shall not create a new Alarm Information in Alarm List when an alarmis
emitted that matches with an alarmin the Alarm List. In this case, IRPAgent shall
invoke either (1) notifyChangedAlarm or (2) notifyClearedAlarm followed by
notifyNewAlarm operation.

When the IRPAgent checks if a new alarm matches an old alarm it shall use the
well-defined matching criteria in annex D. This means that clause 5.4.1 states
that a ‘cleared but not yet acknowledged’ alarm can change state to
‘unacknowledged and un-cleared’. This contradicts clause 6.1.

Summary of change: 3 Itisproposed to add an arrow stating ‘MO emits alarm changed’ going from
‘unacké&clear’ state to ‘unack& unclear'.

Consequences if ¥ The IRPAgent cannot guarantee that all alarms are uniquely
not approved: identifiable/addressable. This means that an IRPManager cannot perform
acknowledgement in a reliable way.

Clauses affected: ¥ 6.1 Figure 4

Other specs ¥* Other core specifications *
affected: Test specifications
|| 0&M Specifications

Other comments: ®




document.

6.1 Alarm states

Alarms have states. Figure 4 illustrates the alarm states.

The triggers “MO emits...” areinternal within IRPAgent and are not observable viathe Alarm IRP. Other triggers, e.g.
“acknow edgeAl ar ns”, are observable viathe Alarm IRP.

The solid circleicon representsthe St art St at e. The double circleicon representsthe End St at e. Inthis state,
the alarmis cleared and acknowledged. The alarm shall not be accessible viathe IRP and is removed from the Alarm
List.

MO emits changed

alarm™\
/ \
[
Ly
MO emits | )
unack&unclear acknowledgeAlarms ack&unclear
new alarm
‘ unacknowledgeAlarms
. J - @O
MO emits MO emits
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MO emits changed alarm,
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acknowledgeAlarms

unacké&clear W A
[ J e

ack&clear state. Alarm
Information is no longer

accessible via this IRP.
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Figure 4: Alarm States
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