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1
Decision/action requested

The group is asked to discuss and approve the proposed NRM.
2
References

[1]
3GPP TS 28.318 Rel-18.2.0 Network and services operations for energy utilities.
3
Rationale

This pCR proposes to add a NRM to TS 28.318 that enables
· Verticals, e.g. a DSO, and a mobile network operator (MNO) to mutually exchange information about planned or existing outages of the corresponding systems. This is very similar to a “predicted alarm”.
· MNO to inform the verticals about the remaining.availabiltiy of the RAN. In principle this is the same information as conveyed by a threshold alarm on the power supply.

· Verticals to request from the MNO to provide the services of the RAN according to a given schedule. In principle this can be accomplished by scheduler IOC.
4
Detailed proposal

	First Change
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	Second Change


7.Y
Model
7.Y.2       Class diagrams
7.Y.2.1      Relationships
This clause provides the overview of the relationships of relevant classes in UML. Subsequent clauses provide more detailed specification of various aspects of these classes.

The following figure shows the containment/naming hierarchy and the associations of the classes defined in the present document
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            Figure 7.Y.2.1-1: Service Outage NRM fragment

7.Y.2.2
Inheritance
This clause depicts the inheritance relationships.
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Figure 7.Y.2.2-1: Service Outage NRM fragment

7.Y.3       Class definitions
7.Y.3.1
ServiceOutageInformation
7.Y.3.1.1 Definition

This IOC allows a vertical, e.g. the operator of an electrical grid (DSO), a   and a mobile network operator (MNO) to exchenge information about planned or existing outages of the corresponding systems.

A DSO is able to inform the MNO about (predicted) outages and predicted restoration of the power supply, such that the MNO is able to plan the usage of the remaining capacity of the backup batteries. Vice versa, the MNO is able to inform the DSO about (predicted) outages and predicted restorations of the mobile network, e.g. caused by suoftware upgrades.
“expectedStartTime” conveys the time when the outage is expected to happen. This attribute is relevant for expected or planned outages only.
“expectedEndTime” conveys the time when the responsible stakeholder expects that he is able to restore the service again.
“startTime” is determined by the time when the service outage starts. In case of expected outages this time might deviate from the initially given “expectedStartTme”.
“endTime” is determined by the time when the service has been restored again. This time might deviate from the initially given “expectedEndTime”.
“affectedArea” defines the area affected by the outage of the service. Different stakeholders are having different knowledge about the topology of the network and thus have different possibilities to identify objects in the network. Therefore areaOfInterest is of type AreaOfInterest [x clause 4.3.51], which offers to define the affected area by either a geographical area or a list of cell ids of the different RAN technologies. 
“affectedService” defines the service that is affected, either the power supply offered by the DSO or the connectivity offered by mobile network.

Editors note: In principle we are re-inventing alarming, enhanced by prediction of alarms: 
· DSO sends alarms to indicate that power is (expected to be) down (Probable cause = Commercial Power Failure (ITU-T M.3100)), and is proposing a repair action.
· MNO sends -possibly correlated- alarm that RAN is (expected to be) down (Probable cause = Battery Discharging (ITU-T M.3100), Mains breakdown with/without battery backup (ETSI TS 101 251, “gsm”)) and that certain threshold of (battery) lifetime has been reached. 
However, FM offers well-defined lifecycle of alarms including clearance which is completely open in this case, offers to relate alarms to each other and has been well-established during the last more than 40 years..
End of editors note.
7.Y.3.1.2 Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	expectedStartTime
	M
	T
	T
	F
	T

	expectedEndTime
	M
	T
	T
	F
	T

	startTime
	M
	T
	T
	F
	T

	endTime
	M
	T
	T
	F
	T

	affectedArea
	M
	T
	T
	F
	T

	affectedService
	M
	T
	T
	F
	T


7.Y.3.1.3
Attribute constraints
None.
7.Y.3.1.4
Notifications

The common notifications defined in clause 4.5 of [X] are valid for this IOC. 

7.Y.3.3 ProposedAction
7.Y.3.3.1 Definition
By this IOC the DSO proposes the MNO a schedule for providing mobile covarage in a specific area in order to control the devices of the grid to restore the power supply. In turn the MNO is able to plan the remaining lifetime of the mobile coverage to allow the DSO to restore the power supply.
By the attribute timeInterval the DSO proposes the “startTime” and “endTime” when the mobile coverage shall be available [x, clause 4.3.64].
The “requestedArea” is a ServiceLocationIdentifier to indicate the area where the specific service is requested.

The DSO might indicate a priority per ProposedAction.
The attribute “associatedRanCapability” points to the capability, that the mobile network is capable to offer. The DSO might require services from the mobile network at multiple times, therefore one capability offered by the network migh be used by multiple slots from the schedule. In case a proposed action cannot be fulfilled by any capability of the MNO, the corresponding association remains empty. By establishing the links between RanCapabilities and ProposedActions the stakeholders are able to define the overal plan for recovery. However, the stakeholders need to ensure that the sum of al timeIntervals does not exceed the remainingTime of the referenced RanCapability.
7.Y.3.3.2 Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	timeInterval
	M
	T
	T
	F
	T

	requestedArea
	M
	T
	T
	F
	T

	priority
	M
	T
	T
	F
	T

	associatedRanCapability
	M
	T
	T
	F
	T


7.Y.3.3.3
Attribute constraints
None.

7.Y.3.3.4
Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable
7.Y.3.3 RanCapability
7.Y.3.3.1 Definition
By this IOC the MNO conveys to the DSO the (ramaining) capabilities of the mobile network.
By the attribute capability and remainingTime the MNO informs the DSO about the still available services like 2G, 3G, 4G, 5G and the remaining time that a specific capability the RAN is expected to be provide.

The “capabilityArea” is a ServiceLocation to indicate the area where the specific capability of the RAN is available.
The attribute “associatedProposedActions” is a list of pointers that point to the instance of ProposedAction, that the DSO has requested. This attribute remains empty in case the MNO offer capabilities that the DSO has not requested (yet). By establishing the links between RanCapabilities and ProposedActions the stakeholders are able to define the overal plan for recovery. One RanCapability might support several ProposedActions as long as the sum of the timeIntervals does not exceed the remainingTime.
7.Y.3.3.2 Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	capability
	M
	T
	T
	F
	T

	remainingTime
	M
	T
	T
	F
	T

	capabilityArea
	M
	T
	T
	F
	T

	associatedProposedActions
	M
	T
	T
	F
	T


7.Y.3.3.3
Attribute constraints
None.

7.Y.3.3.4
Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable
7.Y.3.6 ServiceLocation  <<datatype>>
7.Y.3.6.1 Definition 
This <<datatype>> defines the area of the service outage. Different stakeholders are having different knowledge about the topology of the network and thus have different possibilities to identify objects in the network. Therefore areaOfInterest offers a choice from multiple options to define the affected area.

The attribute service area is of type AreaOfInterest [x clause 4.3.51], which offers to define the affected area by either a geographical area or a list of cell ids of the different RAN technologies.
In case of an elctrical grid operator the sites of a mobile network are also known by the energySupplyId, which might be the identifiear of the transfer point or the identifier of the energy meter.  

The energySupplyId, a data element used extensively in this class definition is known to both the MNO and DSO and is the means by which information is organized, essentially the 'key identifier' used to exchange information about specific sites, which is essential for most Rapid Recovery actions (see Annex C.2) and Rapid Intervention actions (see Annex C.2).
7.Y.3.6.2 Attributes
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	serviceArea
	M
	T
	T
	F
	T

	energySupplyId
	M
	T
	T
	F
	T


7.Y.3.6.3
Attribute constraints
None.

7.Y.3.6.4
Notifications
The subclause 4.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable
7.Y.4
Attribute definitions
7.Y.4.1
Attribute properties
The following table defines the properties of attributes specified in the present document in addition to those existing in clause 4.4.1 of [X].
	expectedStartTime
	Informs about the time when the outage is expected to happen. This attribute is relevant for expected or planned outages only.
	type: DateTime
multiplicity: 0,1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	expectedEndTime
	Informs about the time when the service is expected to be restored. In case the end of the outage cannot be estimated, the field is not filled.
	type: DateTime
multiplicity: 0, 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	startTime
	Informs about the time when the outage of the service has occurred. As long as the service is provided, this field remains empty.
	Type: DateTime
multiplicity: 0, 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	endTime
	Informs about the time when the service has been restored. As long as the service has not been restored, this field remains empty.
	Type: DateTime

multiplicity: 0, 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	affectedArea
	This attribute describes area where the service is or will be interrupted, where the MNO might provide RAN capabilities, and for which the DSO proposes actions.

It is an aggregation of:

·  AreaOfInterest [Ts 28.622 clause 4.3.51], which offers to define the affected area by either a geographical area or a list of cell ids of the different RAN technologies
· energySupplyId, which defines an identifier of the transfer point of electrical energy or the identifier of the metering device for electricity.
	type: ServiceLocation
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	affectedService
	Describes the service that is expected to fail:
· A DSO will set “AC Power Supply”.

· A MNO will set “Mobile Connectivity”.

· Other services might be defined in future
	type: String
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	timeInterval
	Time interval for which the DSO requires services from the RAN. It offers startTime and endTime [TS 28.622, clause 4.3.64]
	Type: TimeIntervall
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	requestedArea
	Area for which the DSO requires services from the RAN. 

It is an aggregation of:

·  AreaOfInterest [Ts 28.622 clause 4.3.51], which offers to define the affected area by either a geographical area or a list of cell ids of the different RAN technologies
energySupplyId, which defines an identifier of the transfer point of electrical energy or the identifier of the metering device for electricity.
	type: ServiceLocation
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False 

	proirity
	A priority that the DSO assigns to this specific proposed action compared to other proposed actions.
	type: Integer
multiplicity: 0, 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	associatedRanCapability
	Is a pointer to a RanCapability offered by the MNO to fulfill the proposed action.
Several ProposedActions might use the same offered RanCapability, however, the stakeholders need to ensure not to overbook the RanCapabilities. I.e. the sum of timeIntervals from all ProposedActions that refer to the same RanCapabilities must not exceed the remainingTime.of the RanCapability.
	Type: DN
Multiplicity: 0, 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	capability
	Indicates the type of network that is offered by this capability: GERAN, UTRAN, eUTRAN, NR.
In principle such capabilities could be described even in more detail, e.g. by replacint the string by a DataType that also lists capabilities like bandwidth or the like. But probably this would end up with ServiceProfile, which is too detailed for the problem to solve.
	Type: String
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None
isNullable: False

	remainingTime
	Signals the remaining time that the network is expected to provide the service in seconds.
This remaining time not necessarily is the time that a basestation is able to survive due to its backup battery. This time might be determined by other network elements too.

	type: Integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: True

	capabilityArea
	This attribute describes the area where the MNO might provide RAN capabilities.

It is an aggregation of:

·  AreaOfInterest [Ts 28.622 clause 4.3.51], which offers to define the affected area by either a geographical area or a list of cell ids of the different RAN technologies
· energySupplyId, which defines an identifier of the transfer point of electrical energy or the identifier of the metering device for electricity.
	type: ServiceLocation
multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	associatedProposedActions
	Indicates the proposed actions that this RAN capability is assigned to.
Several ProposedActions might use the same offered RanCapability, however, the stakeholders need to ensure not to overbook the RanCapabilities. I.e. the sum of timeIntervals from all ProposedActions that refer to the same RanCapabilities must not exceed the remainingTime.of the RanCapability.
	Type: DN
multiplicity: 0..*
isOrdered: N/A

isUnique: N/A

defaultValue: None
isNullable: True

	serviceArea
	This attribute defines the geographical area or set of cells, that are affected by the outage, are part of a capability, or part of a proposedAction TS 28.622 clause 4.3.51)
	type: AreaOfInterest
multiplicity: 1
isOrdered: False
isUnique: True

defaultValue: None 

isNullable: False

	energySupplyId
	energySupplyId identifies the MNO facility (e.g. base station) using DSO energy services. The energySupplyId is communicated between both the parties using out-of-band mechanisms hence not subject to standardisation. A meter with a unique energySupplyId is installed by DSO in the MNO site.
	type: String

multiplicity: 1
isOrdered: False
isUnique: True

defaultValue: None

isNullable: False

	


7.Y.5
Common notifications
Refer to clause 4.5.2 of [X] for Configuration notifications.

	End of Changes


