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6.2.1
Attributes and relationships
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Figure 6.2.1.1: Cell view of E-UTRAN NRM
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Figure 6.2.1.2: E-UTRAN relaying view of E-UTRAN NRM
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Figure 6.2.1.3: Transport view of E-UTRAN NRM
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Figure 6.2.1.4: Radio equipment view of E-UTRAN NRM
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Figure 6.2.1.5: MBMS view of E-UTRAN NRM 1

NOTE 1: This is E-UTRAN NRM containment/relationship Figure form view of MBMS when MCE and ENB belong to one Network Element.
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Figure 6.2.1.6: MBMS view of E-UTRAN NRM 2

NOTE 2: This is E-UTRAN NRM containment/relationship Figure form view of MBMS when MCE and ENB belong to different Network Elements.
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Figure 6.2.1.7: Energy Saving view of E-UTRAN NRM
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Figure 6.2.1-8: Cell Outage Compensation NRM IOCs (Containment Relationship)
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6.2.2
Inheritance
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Figure 6.2.2.1: E-UTRAN NRM Inheritance Hierarchy
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Figure 6.2.2-2: Cell Outage Compensation NRM IOCs (Inheritance Relationship)
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6.3.23
OutageCompensationInformation
6.3.23.1
Definition
This IOC represents information relevant in case of a Cell Outage Compensation taking place. 

6.3.23.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	outageCompensationStatus
	M
	M
	-

	isCocAllowed
	M
	M
	-


6.3.23.3
Attribute constraints
None.
6.3.23.4
Notifications 
The common notifications defined in subclause 5.6.1 are valid for this IOC, with the addition that notifyAttributeValueChange shall be supported (Support Qualifier M).
	Next change


5.5.1
Definition and legal values

Table 5.5.1.1 defines the attributes that are present in the Information Object Classes (IOCs) of the present document.

Table 5.5.1.1: Attributes definitions and legal values

	Attribute Name
	Definition
	Legal Values

	eRabAbnormalReleaseRateCharacteristic
	The target is on the number of E-RAB abnormal release related to load divided by the total number of attempted E-RAB setups.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: eRabAbnormalReleaseRateCharacteristicDownlink and eRabAbnormalReleaseRateCharacteristicUplink.
At least one of these charateristics must be present.
Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

eRabAbnormalReleaseRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

eRabAbnormalReleaseRateTarget

eRabAbnormalReleaseRateCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

eRabAbnormalReleaseRateTarget
Remark:

Formula for composite available capacity:
Available Capacity = Cell Capacity Class Value * Capacity Value 

For definition of Cell Capacity Class Value and Capacity Value see TS 36.331 [6]. These definitions lead to a value range of a composite available capacity from 0..10000.
36.423 [7] has cell capacity class value as optional parameter in case of intra-LTE load balancing. If cell capacity class value is not present, than 36.423 assumes that bandwidth should be used instead to assess the capacity.
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange: 

Integer 0..10000

eRabAbnormalReleaseRateTarget:

Integer 0..100 (representing a percentage)

targetPriority:

Integer 0..N. The lower the number the higher the priority.

	eRabSetupFailureRateCharacteristic
	The target is on the number of E-RAB setup failures related to load divided by the total number of attempted E-RAB setups.
For E-RAB setup failure related to load the causes “Reduce load in serving cell” and “Radio resources not available” defined in TS 36.413 are used.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: eRabSetupFailureRateCharacteristicDownlink and eRabSetupFailureRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

eRabSetupFailureRateCharacteristicDownlink:
List of one or more entries, each consisting of:

LowerEndOfCacRange, 

UpperEndOfCacRange, 

eRabSetUpFailureRateTarget

eRabSetupFailureRateCharacteristicUplink:
List of one or more entries, each consisting of:

LowerEndOfCacRange, 

UpperEndOfCacRange, 

eRabSetUpFailureRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
eRabSetUpFailureRateTarget:

Integer 0..100 (representing a percentage)

	esActivationOriginalCellLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms to allow a cell to enter the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage, see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esActivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms level to allow a cell to enter the energySaving state. Threshold and duration are applied to the candidate cell(s) which will provides coverage backup of an original cell when it is in the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esDeactivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold  and the time duration which is used by distributed ES algorithms to allow a cell to leave the energySaving state. Threshold and time duration are applied to the cell(s) which provide coverage backup for the cell in energySaving state. The time duration indicates how long the load needs to have been above the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esSwitch
	This attribute determines whether the energy saving function is enabled or disabled.
	On, off

	hoFailureRate
	This indicates the assigned HOO target of the number of failure events related to handover divided by the total number of handover events, together with its targetPrioritiy.

This target is suitable for HOO or LBO.
	A set of two numbers: 
the first indicates a percentage, the second a targetPriority (see ).

	hooSwitch
	This attribute determines whether the Handover parameter Optimization Function is activated or deactivated.
	On, off

	isCocAllowed
	This attribute allows to IRPManager to prohibit or allow configuration changes of the cell for cell outage compensation purposes by the IRPAgent. This restriction also applies to instances name contained in such cells. Their attribute values can not be changed by the IRPAgent.
	yes,no

	lboSwitch
	This attribute determines whether the Load Balancing Optimization Function is activated or deactivated.
	On, off

	outageCompensationStatus
	This attributes holds the information about cell outage compensation (COC) activities for the cell which name contains the OutageCompensationInformation IOC instance. 
When a cell outage is detected and its compensation starts, then the status changes is outageCompensationStarted.

When COC function decides that no further activities are needed for a successful compensation, the status changes to outageCompensationCompletedSuccessfully.
When COC function decides that no further activities can be done for compensation, but the compensation was not successful, then the status changes to outageCompensationCompletedWithoutSuccess.
When outage of cell ended and activities to remove the compensation are ongoing, the state changes to outageCompensationDeactivating. 
When outage of cell ends and all activities to remove the compensation are done, the state changes back to noOutageCompensation. 
Value noOutageCompensation is used when the IRPAgent is not able to support dynamic creation or deletion of an OutageCompensationInformation instance and when isCOCallowed has value No.

In case of outageCompensationFailure this attribute also contains a list of elements which could not been reconfigured during a cell outage compensation (COC) by the COC function.

In case of outageCompensationDeactivationFailure this attribute also contains a list of elements which could not been reconfigured during the deactivation of a cell outage compensation (COC) by the COC function.
For an example how notifyAttributeValueChange notifications related to this attribute are used to inform an IRPManager about COC activities see Annex B.
	outageCompensationStatus:
Enumerated 
{
noOutageCompensation,

outageCompensationStarted,

outageCompensationFailure,

outageCompensationCompletedSuccessfully,
outageCompensationCompletedWithoutSuccess,
outageCompensationDeactivating,
outageCompensationDeactivationFailure,
outageCompensationDeactivationCompletedWithoutSuccess
}
and 

List of DNs

	rrcConnectionAbnormalReleaseRateCharacteristic
	The target is on the number of abnormal RRC connection releases related to load divided by the total number of RRC connection releases.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: rrcConnectionAbnormalReleaseRateCharacteristicDownlink and rrcConnectionAbnormalReleaseRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

rrcConnectionAbnormalReleaseRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionAbnormalReleaseRateTarget

rrcConnectionAbnormalReleaseCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionAbnormalReleaseRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
rrcConnectionAbnormalReleaseRateTarget:

Integer 0..100 (representing a percentage)

	rrcConnectionEstablishmentFailureRateCharacteristic
	The target is on the number of RRC connection establishment failures related to load divided by the total number of attempted RRC connection establishments.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: rrcConnectionEstablishmentFailureRateCharacteristicDownlink and rrcConnectionEstablishmentFailureRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

rrcConnectionEstablishmentFailureRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionEstablishmentFailureRateTarget

rrcConnectionEstablishmentFailureRateCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionEstablishmentFailureRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
rrcConnectionEstablishmentFailureRateTarget:

Integer 0..100 (representing a percentage)


	Next change (new section)


Annex B (informative):
Notifications during a Cell Outage Compensation

The following sequence diagrams and table show an example how notifications of IOC OutageCompensationInformation and other notifications are used to inform an IRPManager about the COC activities.
The sequence diagrams show the basic event flow, the table gives more details on selected, most relevant, content of the notifications.


[image: image12]
Figure AnnexB-1: Sequence diagram of COC, part 1

[image: image13]
Figure AnnexB-1: Sequence diagram of COC, part 2
Legend for the table: 
Notifications in italic font are not directly triggered by COC activities, but help to give a full picture.:
Notification content in bold font indicates a changed attribute value.

	Time
	Event
	Notification
	Selected notification content *)

	T1
	Outage of cell 1. COC is done for this cell.
	notifyNewAlarm, originated by EUtranGenericCell instance representing cell 1

notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1. 
	notificationId=notiAlCell1
correlatedNotifications={ } 


notificationId=COC1
correlatedNotifications={ notiAlCell1};
outageCompensationStatus=

OutageCompensationStarted

	T2
	COC reconfigures cell 2
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 2
	notificationId=avcCell2comp
correlatedNotifications={COC1}

	T3
	COC reconfigures cell 3
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 3
	notificationId= avcCell3comp
correlatedNotifications={ COC1}

	T4
	COC tries to reconfigure cell 4 without success
	notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	notificationId=COC2
correlatedNotifications={COC1}
outageCompensationStatus=

{OutageCompensationFailure;

ElementList={cell4}

}

	Case: COC successful

	T5a
	COC function decides, that no further actions are necessary.
	notifyAttributeValueChange of OutageCompensationInformation instance contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	notificationId=COC5a
correlatedNotifications={COC1}
outageCompensationStatus=

OutageCompensationCompleted​

Sucessfully

	T6a
	Outage of cell 1 ends
	notifyClearedAlarm, originated by EUtranGenericCell instance representing cell 1 

notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	notification Id= clearAlCell1
correlatedNotifications={ notiAlCell1, COC1}

Notification Id=COC6a
correlatedNotifications={COC1, COC5a, clearAlCell1}
outageCompensationStatus= 

outageCompensationDeactivating

	T7a
	COC reconfigures cell 2
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 2
In case of unsuccessful reconfiguration:
notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	notification Id= avcCell2decomp
correlatedNotifications={COC1, COC5a, COC6a, avcCell2comp }
Notification Id=COC7a
correlatedNotifications={COC1, COC5a, COC6a, clearAlCell1}
outageCompensationStatus= 

{outageCompensationDeactivation​
Failure;

ElementList={cell2}

}

}

	T8a
	COC reconfigures cell 3
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 3

notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1.
	notification Id= avcCell3decomp
correlatedNotifications={ COC1, COC5a, avcCell3comp }
Notification Id=COC8a
correlatedNotifications={COC1, clearAlCell1}
outageCompensationStatus= 

outageCompensationDeactivation​
CompletedWithoutSuccess
(or noOutageCompensation, if all cells could be reconfigured during compensation deactivation)

	Case: COC not successful

	T5b
	COC function decides, that compensation was not successful
	notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	Notification Id=COC5b
correlatedNotifications={COC1}
outageCompensationStatus=

OutageCompensationCompleted​

WithoutSucess

	T6b
	Outage of cell 1 ends
	notifyChangedAlarm, originated by EUtranGenericCell instance representing cell 1 

notifyAttributeValueChange of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1 for attribute outageCompensationInformation
	notification Id= clearAlCell1
correlatedNotifications={ notiAlCell1, COC1} 

Notification Id=COC6b
correlatedNotifications={COC1, clearAlCell1}
outageCompensationStatus= 

outageCompensationDeactivating

	T7b
	COC reconfigures cell 2
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 2
	notification Id= avcCell2decomp
correlatedNotifications={COC1, COC5b, avcCell2comp }

	T8b
	COC reconfigures cell 3
	notifyAttributeValueChange of EUtranGenericCell instance representing cell 3 

notifyAttributeValueChange of notifyObjectDeletion of OutageCompensationInformation instance name contained in EUtranGenericCell instance representing cell 1. 
If IRPAgent is not able to delete OutageCompensationInformation instance dynamically, then instead it sends a notifyAttributeValueChange (outageCompensationStatus= noOutageCompensation, notReconfigurableElementList={ }).
	notification Id= avcCell3decomp
correlatedNotifications={ COC1, COC5b, avcCell3comp } 

Notification Id=COC8b
correlatedNotifications={COC1, clearAlCell1}


*) Remarks: 

There may be some content of the correlatedNotifications and/or additionalInformation field, which is not related to COC. This additional content is not shown for better readability and must be kept unchanged by COC. 

NotificationId’s are only examples.
	End of changes
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