3GPP TSG-SA5 (Telecom Management)
S5-091148
Meeting #63 February 16 -20, Prague, Czech Republic

Source:
Ericsson
Title:
Sector function 
Document for:
Discussion and Approval

Agenda Item:
5.1
Decision/action requested

This pCR implements the changes suggested and discussed (See Appendix A) during the last #62Bis January 2009 meeting.  

	1st modification


2
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· 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.
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6.2
Class diagram

6.2.1
Attributes and relationships
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6.3.2 
EUtranGenericCell
6.3.2.1
Definition

This IOC represents the common properties of E-UTRAN generic cell. For more information about cells, see 3GPP TS 23.401 [9]. 

6.3.2.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	cellIdentity
	M
	M
	M

	cellType
	M
	M
	-

	numberOfTransmitAntennas
	M
	M
	M

	numberOfReceiveAntennas
	M
	M
	M

	plmnIdList
	M
	M
	M

	tac
	M
	M
	M

	pci
	M
	M
	CM

	pciList
	CM 
	M
	M

	maximumTransmissionPower
	M
	M
	-

	partOfSectorPower
	M
	M
	M

	toSectorEquipmentFunction
	M
	M
	--


	Next modifications


6.3.8
EP_X2

6.3.8.1
Definition

This IOC represents an end point of the X2 interface. 

6.3.8.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	farEndX2IpAddress
	O
	M
	CM


6.3.8.3 Attribute constraints

	Name
	Definition

	farEndX2IpAddress’s write qualifier
	When the EP_X2 object belongs to the same Domain Manager as the eNB pointed by the farEndX2IpAddress attribute, the Write Qualifier of farEndX2IpAddress attribute is not needed.




6.3.9
SectorEquipmentFunction
6.3.9.1
Definition

This IOC represents a logical entity that relates a set of cells with a set of hardware (e.g. antenna, power amplifier, radio unit, etc.) that supports (e.g. providing power for) the related cells.
6.3.9.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	fqBand
	M
	M
	--

	confOutputPower
	M
	M
	M

	toCells
	M
	M
	--

	toTmaFunctions
	M
	M
	--

	toAntennaFunctions
	M
	M
	--


	Next modifications


6.5
Information attribute definitions

6.5.1
Definition and legal values

Table 6.5.1.1 defines the attributes that are present in several Information Object Classes (IOCs) of the present document.
Table 6.5.1.1: Attributes definitions and legal values
	Attribute Name
	Definition
	Legal Values

	…
	…
	...

	confOutputPower
	It defines the allowed total power to use for all cells together in this sector. It may be set by the operator and/or limited by HW limitation or licensed power, e.g.: 20, 40, 60, 80,120 watts

	

	…
	…
	…

	fqBand
	This is the frequency band supported by the hardware associated with the SectorFunction. The earfcnDl and earfcnUl
 of cells associated with the SectorFunction must be assigned with value within this fqBand value.
	See section 5 Table 5.2-1 “E‑UTRA frequency band” of TS 36.104 [13].  

Other legal values would be applicable for other technologies such as for UTRA.

	…
	…
	…

	maximumTransmissionPower
	This is the maximum possible for all downlink channels, used simultaneously in a cell, added together.
	

	…
	…
	…

	partOfSectorPower
	This is the requested part (i.e. %) of the total radio power available to the SectorFunction.  The requested % power should be allocated to the cell.
	0 : 100

	…
	…
	…

	toSectorEquipmentFunctions
	This contains the DN of the related SectorEquipmentFunction instance.
	

	
	
	

	toCells
	This contains a list of DNs of related cells.
	

	
	
	

	toAntennaFunctions
	This contains the DN of the related AntennaFunction instance.
	

	
	
	

	toTmaFunctions
	This contains the DN of the related TmaFunction instance.
	


	End of modification
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5.1
Intent & Background

This paper discusses the IOCs needed to model multiple antennas (sub systems).

Section 2 is the suggested E-UTRAN NRM IRP IOCs related to antenna system.

Section 3 is the instance diagrams supporting some hypothetical antenna systems

Appendixes provide supporting material for reference.  

Paper discussion may have a focus on EUTRA technology but paper intention is to introduce SectorFunction, in Release 8 only, for other technologies such as that used in UTRAN NRM IRP and GSM NRM IRP.   Note that no change is proposed for Release 7 and earlier versions.

Model

The focal point of the model is the use of SectorFunction.  This is a logical entity that relates a set of “radio related entities such as cell” with a set of hardware (e.g. antenna, power) that support the related “radio related entities”.

The SectorFunction (whose name is not of paramount importance as we can change it to other more appropriate name) has two attributes.  One is the frequency band (fqBand).  The other is configOutputPower.  When the purchased/licensed hardware is installed and configured, related instances, e.g. SectorFunction instances and AntennaFunction instances are created.  The SectorFunction.fqBand and SectorFunction.configOutputPower will be populated with valid values.  The configOutputPower represents power measured at the reference point close to the radio unit and have not taken into account of power loss in the feeder cable, for example.  

The cell, e.g. EUtranGenericCell and its derivatives, will have a WRITABLE partOfSectorPower attribute.  Suppose there are two cells associated with a particular SectorFunction, IRPManager assigns % values onto the two cells’ partOfSectorPower attributes.  Assignment is illegal if the sum of all cells’ partOfSectorPower is greater than 100.

2.1
Class Diagram
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2.2
Definition of SectorFunction
This IOC represents a logical entity that relates a set of cells with a set of hardware (e.g. antenna, power amplifier, radio unit etc.) that supports (e.g. providing power for) the related cells.
Note that the name of this IOC is not of paramount importance.  We can change it if more appropriate name is found.

2.3
Attribute definition and legal values

	Attribute Name
	Definition
	Legal Values

	maximumTransmissionPower
	This is the maximum possible for all downlink channels, used simultaneously in a cell, added together.
	e.g.: 0 to 51dBm

	partOfSectorPower
	This is the requested part (i.e. %) of the total radio power available to the SectorFunction.  The requested % power should be allocated to the cell.
	0 : 100

	fqBand
	This is the frequency band supported by the hardware associated with the SectorFunction. The earfcnDl and earfcnUl
 of cells associated with the SectorFunction must be assigned with value within this fqBand value.
	See section 5 Table 5.2-1 “E‑UTRA frequency band” of TS 36.104.  

Other legal values would be applicable for other technologies such as for UTRA.

	confOutputPower
	It defines the allowed total power to use for all cells together in this sector. It may be set by the operator and/or limited by HW limitation or licensed power.


	e.g.: 20, 40, 60, 80,120 watts


Sample Configurations and Instances

This section uses hypothetical configurations to illustrate the use of the proposed model.  These configurations do not necessarily represent any product.

Configuration One

· One antenna tower
· One antenna subsystem (radio unit 1X2) supporting frequency band of EUTRAN.  

· One sector has three EUTRAN cells.  

These are the instances.

· Three cells (EUtranGenericCell-1, -2 and -3).
· One SectorFunction-Z.

· One TmnFunction and one AntennaFunction instances.
· SectorFunction-Z.fqBand = 
Set by System from range defined in TS 36.104 (reflecting related installed HW capabilities).

· EUtranGenericCell-1.maxTransmissionPower = System sets this value.  This is calculated based on EUtranGenericCell-1.partOfSectorPower and associated SectorFunction.configOutputPower.  This value represents the power at the antenna reference point. This value makes it possible for the operator to calculate coverage. 
· EUtranGenericCell-2.maxTransmissionPower = System sets this value.  This is calculated based on EUtranGenericCell-2.partOfSectorPower and associated SectorFunction.configOutputPower.  This value represents the power at the antenna reference point. This value makes it possible for the operator to calculate coverage.
· EUtranGenericCell-3.maxTransmissionPower = System sets this value.  This is calculated based on EUtranGenericCell-3.partOfSectorPower and associated SectorFunction.configOutputPower.  This value represents the power at the antenna reference point. This value makes it possible for the operator to calculate coverage
· EUtranGenericCell-1partOfSectorPower + EUtranGenericCell‑2.partOfSectorPower + EUtranGenericCell‑3.partOfSectorPower cannot be more than 100.

In this example, the three cells’ partOfSectorPower could be set to 33%.  The power available to the SectorFunction is shared equally among the three cells.

Configuration Two

· One antenna tower.
· One LTE cell and one WCDMA cell are supported.

· The LTE cell uses two TX-branches (MIMO).  The WCDMA cell using one TX‑branch.
These are the Instances.

· One EUtranGenericCell (A)

· One UtranGenericCell (B)
· One SectorFunction (K) 
· One AntennaFunction  (X)
· EUtranGenericCell-Y.partOfSectorPower = 66 

· UtranGenericCell_2-X.partOfSectorPower = 33 

· A.maxTransmissionPower is a calculated value of the power at the antenna reference point. This attribute makes it possible for the operator to calculate coverage. 
· B.maxTransmissionPower is a calculated value of the power at the antenna reference point. This attribute makes it possible for the operator to calculate coverage. 
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Configuration Three

· 3x1 RBS supporting 3 LTE cells.

These are the instances.

· Three cells (EUtranGenericCell-1, -2 and -3).

· Three SectorFunction.

· EUtranGenericCell-1.partOfSectorPower = 100 

· EUtranGenericCell-2.partOfSectorPower = 100 

· EUtranGenericCell-3.partOfSectorPower =100 

Configuration Four

· One RBS supporting one LTE cell.  Three antenna units. Split of analogue antenna data to several physical antennas.

These are the instances.

· One cell (1)

· One SectorFunction (x).  

· Three AntennaFunction (A, B, C).

· EUtranGenericCell-1.partOfSectorPower = 100 
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Configuration Five

· Main Remote configurations
· Four cells; 4 antenna units.
These are the instances.

· Four cells (A, B, C, D).

· Four SectorFunction (1, 2, 3, 4).  

· Four AntennaFunction (X, Y, Z, K)

· A.partOfSectorPower = 100;

· B.partOfSectorPower = 100 

· C.partOfSectorPower = 100 

· D.partOfSectorPower = 100 
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Configuration Six

· One dual band antennas, 1 single band antenna.
· One EUTRAN cell (2 X MIMO) is using dual Band antenna
· One EUTRAN cell (4 X MIMO) is using 1 dual Band antenna and 1 single band antenna.
These are the instances.

· Two cells (A and B).

· Two SectorFunction  (X, Y)

· Two AntennaFunction (65, 100)

· EUtranGenericCell-1.partOfSectorPower = 100 

· EUtranGenericCell-2.partOfSectorPower = 100
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