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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project Technical Specification Group Services and System Aspects, Telecommunication Management; as identified below:

TS 28.301:
Telecommunication management; LSA controller (LC) Integration Reference Point (IRP); Requirements

TS 28.302:
Telecommunication management; LSA controller (LC) Integration Reference Point (IRP); Information Service (IS)
TS 28.303:
Telecommunication management; LSA controller (LC) Integration Reference Point (IRP); Solution Set (SS) definitions
1
Scope

The present document specifies the LSA controller (LC) Integration Reference Point (IRP) management operations and notifications that can be communicated between an IRPAgent and one or several IRPManagers. 
This document specifies the semantics and behaviour of operations, notifications and their parameters visible across the reference point in a protocol and technology neutral way. It does not define their syntax and encoding.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
EIRP
Equivalent Isotropic Radiated Power

LC
LSA Controller
LR
LSA Repository
NM
Network Manager

4
System overview

4.1
System Context
4.1.1
System Context for scenario 1

4.1.2
System Context for scenario 2
The System Context for scenario 2 is shown in Figure 4.1.2-1 and Figure 4.1.2-2.

[image: image3]
Figure 4.1.2-1: System Context for LC IRP Interface OperationsInvokedByNM (scenario 2)

[image: image4]
Figure 4.1.2-2: System Context for LC IRP Interface OperationsInvokedByLC (scenario 2)
5
Model
5.1
Imported and associated information entities
5.1.1
Imported information entities and local labels
5.1.1
Associated information entities and local labels

5.2
Class diagram

5.2.1
Relationships
5.2.1.1
Relationships for scenario 1

5.2.1.2
Relationships for scenario 2
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Figure 5.2.1.2-1: Information Model of the LSA controller IRP (scenario 2)
5.2.2
Inheritance
5.2.2.1
Inheritance for scenario 1

5.2.2.2
Inheritance for scenario 2

5.3
Class definitions
5.3.1
Class definitions for scenario 1
5.3.2
Class definitions for scenario 2

5.3.2.1
LSACell
5.3.2.1.1
Definition

This SupportIOC represents a cell.
	Referenced TS
	Requirement label
	Comment

	3GPP TS 28.301 [5]
	REQ-LC-IRP-SC2-FUN-001
	


5.3.2.1.2
Attributes

Editor’s note: the complete list of attributes is TBD.
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cellId
	M
	M
	M
	-
	-


5.3.2.1.3
Attribute constraints

Editor’s note: TBD
5.3.2.1.4
Notifications

None.
5.3.2.2
LSACellConstraints
5.3.2.2.1
Definition

This SupportIOC represents constraints on parameters of a cell operating on LSA frequencies.
	Referenced TS
	Requirement label
	Comment

	3GPP TS 28.301 [x]
	REQ-LC-IRP-SC2-FUN-001
	


5.3.2.2.2
Attributes

Editor’s note: it is FSS whether additional timing related parameters need to be included.
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	cellId
	M
	M
	M
	-
	-

	maxAllowedEIRP
	M
	M
	M
	-
	-

	maxLeadTime
	O
	M
	M
	-
	-


5.3.2.2.3
Attribute constraints

None.
5.3.2.2.4
Notifications

None.

5.4
Attribute definitions
5.4.1
Attribute definitions for scenario 1
5.4.1.1
Attribute properties

5.4.1.2
Constraints
5.4.2
Attribute definitions for scenario 2

5.4.2.1
Attribute properties
The following table defines the attributes that are present in the Support Object Classes of the present document.
	Attribute Name
	Documentation and Allowed Values
	Properties

	cellId
	Operator defined cell identifier.

allowedValues: N/A
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False



	maxAllowedEIRP
	Maximum EIRP allowed, expressed in dBm.

allowedValues: N/A
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False



	maxLeadTime
	Delay in seconds before the expiration of which the NM shall confirm that the constraints indicated in this LSACellConstraints instance are satisfied.

allowedValues: N/A


	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False 




5.4.2.2
Constraints

None
6
Interface Definition

6.1
Class diagram representing interfaces
6.1.1
Class diagram representing interfaces for scenario 1

ffs
6.1.2
Class diagram representing interfaces for scenario 2

[image: image6]
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
6.3.2
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.
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