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6
Interface Definition

6.1
Class diagram representing interfaces

6.1.1
Class diagram representing interfaces for scenario 1


[image: image1]
Figure 6.1.2.1: Class diagram representing the interface OperationsInvokedByNM and the interface NotificationsEmittedByLC (scenario 1)
6.1.2
Class diagram representing interfaces for scenario 2

[image: image2]
Figure 6.1.2-1: Class diagram representing interfaces (scenario 2)
6.2
Generic rule

Rule 1: each operation with at least one input parameter supports a pre-condition valid_input_parameter which indicates that all input parameters shall be valid with regards to their information type. Additionally, each such operation supports an exception operation_failed_invalid_input_parameter which is raised when pre-condition valid_input_parameter is false. The exception has the same entry and exit state.
Rule 2: Each operation with at least one optional input parameter supports a set of pre-conditions supported_optional_input_parameter_yyy where "yyy" is the name of the optional input parameter and the
pre-condition indicates that the operation supports the named optional input parameter. Additionally, each such operation supports an exception operation_failed_unsupported_optional_input_parameter_yyy which is raised when (a) the pre-condition supported_optional_input_parameter_yyy is false and (b) the named optional input parameter is carrying information. The exception has the same entry and exit state.
Rule 3: each operation shall support a generic exception operation_failed_internal_problem which is raised when an internal problem occurs and that the operation cannot be completed. The exception has the same entry and exit state.

6.3
OperationsInvokedByNM Interface (M)
6.3.1
OperationsInvokedbyNM Interface (M) for scenario 1

6.3.1.1
Operation requestLcRegistration (M)

6.3.1.1.1

Definition

The NM invokes this operation to request the LC to register with the LR.

6.3.1.1.2
Input parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	licenseeId
	M
	INTEGER
	Uniquely identifies the LSA Licensee

	lCId
	M
	LSRAIContextLC.lCId
	Uniquely identifies the LC

	lRId
	M
	LSRAIContextLC.lRId
	Uniquely identifies the LR


6.3.1.1.3
Output parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	licenseeId
	M
	INTEGER
	Uniquely identifies the LSA Licensee

	lCId
	M
	LSRAIContextLC.lCId
	Uniquely identifies the LC

	lRId
	M
	LSRAIContextLC.lRId
	Uniquely identifies the LR

	
	
	
	

	cause
	O
	INTEGER
	Indicates cause of registration failure. Cause values are specified in ETSI TS 103 379 [2].

	result
	M
	ENUM (OperationSucceeded, OperationFailed)
	Indicates success or failure


Editor’s note 1: The operations allowing the NM the trigger the registration and deregistraion of the LC with the LR assume that the actor is at the NM and not at the LC. This assumption is ffs.
Editor’s note 2: If the parameter licenseeId needs to be added to the model is ffs.
Editor’s note 3: If an instance of LSRAIContextLC and an instance of LSRAIContextNM are created after successful registration (with licenseeId, LCId and lRId as transferred in the input parameters) is ffs.
Editor’s note 4: If the licenseeId, lCId and lRId need to be present in the response is ffs. In ETSI RRS they are in the corresponding message on LSA1.
Editor’s note 5: Consistency with use cases in TS 28.301 has to be checked.
6.3.1.2
Operation requestLcDeregistration (M)
6.3.1.2.1
Definition

The NM invokes this operation to request the LC to deregister from the LR.

6.3.1.2.2
Input parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	lCId
	M
	LSRAIContextNM.lCId
	Uniquely identifies the LC

	lRId
	M
	LSRAIContextNM.lRId
	Uniquely identifies the LR


6.3.1.2.3
Output parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	lCId
	M
	LSRAIContextNM.lCId
	Uniquely identifies the LC

	lRId
	M
	LSRAIContextNM.lRId
	Uniquely identifies the LR

	cause
	O
	INTEGER
	Indicates cause of deregistration failure. Cause values are specified in ETSI TS 103 379 [2].

	result
	M
	ENUM (OperationSucceeded, OperationFailed)
	Indicates success or failure


Editor’s note 1: If the instance of LSRAIContextLC and the instance of LSRAIContextNM are deleted after successful deregistration is ffs.

Editor’s note 2: Check consistency with use cases in TS 28.301

6.3.1.3
Operation getLSRAI (M)
The NM invokes this operation to get LSRAI for the scoped subset of zones in an LSRAI context.
6.3.1.3.1
Input parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	scope
	M
	LIST OF zoneId
	This parameter defines the subset of zones to be returned. The absence of an input parameter is equivalent to all zones under LSRAI.


Editor’s note: Check the scope of uniqueness of zoneId in ETSI RRS. It may be necessary include the lCId and lRId in the scope as well, if yes then these parameters need to be added to the outpt as well.
6.3.1.3.2
Output parameters

	Parameter Name
	Support Qualifier
	Information Type / Legal Values
	Comment

	lSRAI
	M
	LIST OF Zone instances
	This parameter returns the scoped Zone instances under LSRAI. The data structure is described by the information model specified in subclause 5.

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	If allScopedPlannedDataReturned is true, status = OperationSucceeded.

If operation_failed is true, status = OperationFailed.


6.3.2
OperationsInvokedByNM Interface (M) for scenario 2

6.3.2.1
Operation cellsUpdate (M)

6.3.2.1.1
Definition

The NM invokes this operation to provide the LC with information about created, deleted or modified cells operating on LSA frequencies.

Note: it is assumed that prior to invoking this operation:

· cells operating on LSA frequencies have been identified by the operator, and,

· the LC is connected to the LR and has received up-to-date LSRAI information from the LR. 

6.3.2.1.2
Input parameters

	Name
	Qualifier
	Matching Type
	Comment

	addedLSACells
	O
	LIST OF LSACell

	This parameter contains a list of instances of the LSACell class.

	modifiedLSACells
	O
	LIST OF LSACell

	This parameter contains a list of instances of the LSACell class.

Each LSACell instance within this list contains only the parameters and corresponding values that need to be updated by the LC, and the attribute cellId.



	removedLSACells
	O
	LIST OF LSACell.cellId

	This parameter contains a list of cellId(s), indicating which cells to delete.



6.3.2.1.3
Output parameters

	Name
	Qualifier
	Matching Type
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	The LC returns OperationSucceded if all requested changes have been executed by the LC.

Otherwise (e.g., in case of a missing parameter or of an unknown cellId), the LC returns OperationFailed. In that case, the LC has not modifed, added or deleted any LSACell. 




6.3.2.2
Operation cellsConstraintsSatisfied (M)

6.3.2.2.1
Definition

The NM invokes this operation to indicate to the LC that the constraints on cells parameters provided in the message cellsConstraintsUpdate are accepted and satisfied.

For each confirmed cell, the NM shall include a LSACellConstraints instance in the cellsConstraintsUpdate operation. After receiving a reponse to this operation with the status parameter set to OperationSucceeded, the NM is allowed to activate each confirmed cell.

Note 1: the NM may invoke this operation multiple times to confirm constraints on different cells at different points in time.

Note 2: the NM does not need to invoke this operation for cells on which the LC didn’t provide any constraint.
6.3.2.2.2
Input parameters

	Name
	Qualifier
	Matching Type
	Comment

	cellsConstraints
	M
	LIST OF LSACellConstraints

	This parameter contains a list of instances of the LSACellConstraints class.




6.3.2.2.3
Output parameters

	Name
	Qualifier
	Matching Type
	Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	The LC returns OperationSucceded if the operation was successfully handled. 

Otherwise (e.g., in case of a missing parameter or of an unknown cellId), the LC returns OperationFailed.


6.4
OperationsInvokedByLC Interface (M)
6.4.1
OperationsInvokedByLC Interface (M) for scenario 1

6.4.2
OperationsInvokedByLC Interface (M) for scenario 2

6.4.2.1
Operation cellsConstraintsUpdate (M)

6.4.2.1.1
Definition

The LC invokes this operation to provide the NM with constraints on parameters of cells operating on LSA frequencies.

The LC shall initiate a cellsConstraintsUpdate operation upon one of the following events:

- a change in LSA spectrum resource availability (e.g., LSRAI received from the LR), or,

- a successful cellUpdate operation.

Following a successful cellUpdate operation, the LC shall provide constraints for all cells that were added or modified by the NM. In case the LC does not define any constraints on a given cell, the LSACellConstraints instance associated with this cell only includes the attribute cellId. This information enables the NM to know that this given cell can be activated.

If the parameter maxLeadTime is included in a given LSACellConstraints instance, the NM shall confirm that the constraints provided in this instance are satisfied within maxLeadTime seconds.
6.4.2.1.2
Input parameters

	Name
	Qualifier
	Matching Type
	Comment

	cellsConstraints
	M
	LIST OF LSACellConstraints

	This parameter contains a list of instances of the LSACellConstraints class.




6.4.2.1.3
Output parameters

	Name
	Qualifier
	Matching Type
	

Comment

	status
	M
	ENUM (OperationSucceeded, OperationFailed)
	The NM returns OperationSucceded if all requested changes have been executed by the NM. 

Otherwise (e.g., in case of a missing parameter or an unknown cellId), the NM returns OperationFailed. In that case the NM has not modified any constraints.


6.5
NotificationsEmittedByNM Interface (M)
6.5.1
NotificationsEmittedByNM Interface (M) for scenario 1
ffs
6.5.2
NotificationsEmittedByNM Interface (M) for scenario 2

ffs
6.6
NotificationsEmittedByLC Interface (M)

6.6.1
NotificationsEmittedByLC Interface (M) for scenario 1
Editor’s note: If the registration and deristration need to be notified to the NM by the LC in case actor for registration and deregistration is at the LC is ffs
6.6.1.1
Notification notifyZoneCreation (M)
6.6.1.1.1
Definition

The LC emits this notification to notify the NM about created Zone instances. Each notification can carry information about one or more Zone instances. Information about a created Zone instance is sent only once in a notification. It is up to the implementation of the IRPAgent to decide how to group information about Zone instances in notifications.

6.6.1.1.2
Input parameters

	Parameter Name
	Qualifiers
	Matching Information / 

Information Type / Legal Values
	Comment

	lSRAI
	M
	LIST OF Zone instances
	This parameter returns information about Zone instances that have been created.


Editor’s note: Check the scope of uniqueness of zoneId in ETSI RRS. It may be necessary include the lCId and lRId in the notification as well.

6.6.1.2
Notification notifyZoneDeletion (M)

6.6.1.2.1
Definition
The LC emits this notification to notify the NM about deleted Zone instances. Each notification can carry information about one or more Zone instances. Information about a deleted Zone instance is sent only once in a notification. It is up to the implementation of the IRPAgent to decide how to group information about Zone instances in notifications.

6.6.1.2.2
Input parameters

	Parameter Name
	Qualifiers
	Matching Information / 

Information Type / Legal Values
	Comment

	lSRAI
	M
	LIST OF Zone instances
	This parameter returns information about Zone instances that have been deleted.


Editor’s note: Check the scope of uniqueness of zoneId in ETSI RRS. It may be necessary include the lCId and lRId in the notification as well.

6.6.1.3
Notification notifyZoneModification (M)

6.6.1.3.1
Definition
The LC emits this notification to notify the NM about modified Zone instances. Each notification can carry information about one or more Zone instances. Information about a modified Zone instance is sent only once in a notification. It is up to the implementation of the IRPAgent to decide how to group information about Zone instances in notifications.

6.6.1.3.2
Input parameters

	Parameter Name
	Qualifiers
	Matching Information / 

Information Type / Legal Values
	Comment

	lSRAI
	M
	LIST OF Zone instances
	This parameter returns information about Zone instances that have been modified.


Editor’s note: Check the scope of uniqueness of zoneId in ETSI RRS. It may be necessary include the lCId and lRId in the notification as well.

6.6.2
NotificationsEmittedByLC Interface (M) for scenario 2

ffs
	End of modified sections
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