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1
Decision/action requested

Add those proposed updates to TS 28.302 LSA controller (LC) Integration Reference Point (IRP) Information Service 
2
Rationale

In order to fulfill the requirement REQ-LC-IRP-SC2-FUN-001, the following data need to be specified:
· Information on cells operating on LSA frequencies, and,

· Information on constraints on parameters of cells operating on LSA frequencies.
It is therefore proposed to define the following two classes:

1) LSACell

This class contains all the cell attributes needed by the LC to compute constraints on parameters of a cell.

An attribute cellId uniquely identifies each cell.

One or multiple instances of LSACell are provided in the cellUpdate operation, to indicate cells that are added, removed or modified.
2) LSACellConstraints

This class contains all the attributes expressing constraints on cell parameters.

An attribute cellId enables to identify the LSACell associated with an instance of LSACellConstraints.

One or multiple instances of LSACellConstraints are provided in the cellConstraintsUpdate operation and in the cellConstraintsSatisifed operation.
In addition, this contribution introduces a maxLeadTime parameter, which enables the LC to indicate to the maximum time given to the NM to satisfy constraints provided in a cellConstraintsUpdate operation.
4
Detailed proposal

	1st Modified Section


3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

LC
LSA Controller

LR 
LSA Repository
NM
Network Manager
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4
Information Object Classes

4.1
Imported information entities and local labels

None.

4.2
Class diagram

4.2.1
Attributes and relationships

 SHAPE  \* MERGEFORMAT 



Figure 5.2.1-1: Information Model of the LSA contoller IRP

4.2.2
Inheritance
None.

4.3
Information object class definitions

4.3.1
LSACell
4.3.1.1
Definition

This SupportIOC represents a cell.
	Referenced TS
	Requirement label
	Comment

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


4.3.1.2
Attributes
Editor’s note: the complete list of attributes is FFS.
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	cellId (TS 28.668)
	M
	M
	-

	earfcn (TS 36.104)
	O
	M
	-

	uarfcn (TS 25.104 / 25.105)
	O
	M
	-

	arfcn (TS 45.005)
	O
	M
	-

	transmissionBandwidth (TS 36.423)
	M
	M
	-

	antennaLatitude(TS 28.668)
	M
	M
	-

	antennaLongitude(TS 28.668)
	M
	M
	-

	antennaAltitude (TS 28.668)
	M
	M
	-

	antennaMechanicalOffset (TS 28.668)
	M
	M
	-

	antennaRETTiltValue
	M
	M
	-

	antennaBearing (TS 28.668)
	M
	M
	-

	antennaPatternLabel
(TS 28.668)
	O
	M
	-

	horizBeamwidth (TS 28.662)
	O
	M
	-

	vertBeamwidth (TS 28.662)
	O
	M
	-

	antennaMainLobeGain
	O
	M
	-

	antennaBackLobeGain
	O
	M
	-

	antennaPolarization
	O
	M
	-

	allowedAccessClasses (TS 28.658)
	O
	M
	-


4.3.1.3
Attribute constraints

The attribute earfcn shall be included when the radio access technology provided by the antenna is E-UTRAN.
The attribute uarfcn shall be included when the radio access technology provided by the antenna is UTRAN.

The attribute arfcn shall be included when the radio access technology provided by the antenna is GERAN.

When the attribute antennaPatternLabel is not included, the attributes horizBeamwidh, vertBeamwidth, antennaBackLobeGain, antennaMainLobeGain and antennaPolarization shall be included.
4.3.1.4
Notifications

None.

4.3.2
LSACellConstraints
4.3.2.1
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
	


4.3.2.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	cellId
	M
	M
	-

	maxAllowedTransmissionPower
	O
	M
	-

	maxLeadTime
	O
	M
	-


4.3.2.3
Attribute constraints

None.

4.3.2.4
Notifications

None.
4.4
Information relationship definitions

None.
4.5
Information attribute definitions
4.5.1
Definition and legal values

The following table defines the attributes that are present in the Support Object Classes of the present document.

	Attribute Name
	Definition
	Information Type / Legal Values

	cellId
	Operator defined cell identifier.
	type: String

	maxAllowedTransmissionPower
	Maximum transmission power allowed, expressed in dBm.
	type: Integer



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


	type: Integer




4.5.2
Constraints

None.
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5. 
Interface definitions

5.1
Class diagram representing interfaces


[image: image2]
Figure x.1-1: Class diagram representing interfaces
5.2
LCOperations Interface (M)

5.2.1
Operation cellsUpdate (M)

5.2.1.1
Definition

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

This operation may be used:
· To add parameters associated with a cell operating on LSA frequencies.

· To modify parameters associated with a cell operating on LSA frequencies.

· To delete parameters associated with a cell operating on LSA frequencies.
5.2.1.2
Input parameters
	Name
	Qualifier
	Matching Type
	Comment

	addedLSACells
	O
	LIST OF (LSACell class)

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

	modifiedLSACells
	O
	LIST OF (LSACell class)


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

Each LSACell instance in this list contains only the parameters that needs to be updated by the LC, and the attribute cellId.


	removedLSACells
	O
	LIST OF (LSACell class)


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

Each LSACell instance in this list contains only the attribute cellId, which enables the LC to identify the cell to delete.




5.2.1.3
Output parameters


	Name
	Qualifier
	Matching Type
	Comment

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


5.2.2
Operation cellsConstraintsSatisfied (M)

5.2.2.1
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 cell, the NM shall include the associated LSACellConstraints instance.

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 set any constraint.

5.2.2.2
Input parameters

	Name
	Qualifier
	Matching Type
	Comment

	cellsConstraints
	M
	LIST OF (LSACellConstraints class)


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





5.2.2.3
Output parameters

	Name
	Qualifier
	Matching Type
	Comment

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

Otherwise, the LC returns OperationFailed.



5.3
NMOperations Interface (M)

5.3.1
Operation cellsConstraintsUpdate (M)

5.3.1.1
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, or,
- a cellUpdate operation.

Following a cellUpdate operation, the LC shall provide constraints for all cells that were added or modified. 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.

5.3.1.2
Input parameters

	Name
	Qualifier
	Matching Type
	Comment

	cellsConstraints
	M
	LIST OF (LSACellConstraints class)


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

The data structure of LSACellConstraints is described by the information model specified in subclause 4.




5.3.1.3
Output parameters

	Name
	Qualifier
	Matching Type
	Comment

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

Otherwise, the LC returns OperationFailed.
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Annex A:
Informative Flows 

A.1 Constraints update upon new cells deployment
The following flow illustrates the messages exchanged upon deploying new cells.
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Figure A-1: Constraints update upon new cells deployment
A.2 Constraints update upon change in LSA spectrum resource availability
The following flow illustrates the messages exchanged upon a change in LSA spectrum resource availability (indicated by the message labelled “LSRAI”).

The interface between the LC and the LR is outside the scope of 3GPP specifications.
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Figure A-2: Constraints update upon change in LSA spectrum resource availability
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