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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 32.150 [4], TS 32.101 [2], TS 32.102 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TS 32.150 [4], TS 32.101 [2], TS 32.102 [3] and TR 21.905 [1], in that order.

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].

BSS
Base Station Subsystem

CM
Configuration Management

DN
Distinguished Name
E-UTRAN
Evolved UTRAN

GSM
Global System for Mobile communications

HW
Hardware

IRP
Integration Reference Point

IOC
Information Object Class

IS
Information Service

NE
Network Element

NRM
Network Resource Model

RAN
Radio Access Network

RDN
Relative Distinguished Name
RF
Radio Frequency
SS
Solution Set

TMA
Tower Mounted Amplifier

UTRA
Universal Terrestrial Radio Access
UTRAN
Universal Terrestrial Radio Access Network 

4
Information Object Classes



4.1
Imported information entities and local labels



	Label reference
	Local label 

	3GPP TS 32.622 [16], IOC, ManagedFunction
	ManagedFunction

	3GPP TS 32.642 [13], IOC, UtranGenericCell
	UtranGenericCell

	3GPP TS 32.762 [14], IOC, EUtranGenericCell
	EUtranGenericCell

	3GPP TS 32.652 [15], IOC, GSMCell
	GSMCell


4.2
Class diagram

4.2.1
Attributes and relationships 
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Figure 4.2.1.1: UTRAN and E-UTRAN sharing
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Figure 4.2.1.2: GERAN sharing

4.2.2
Inheritance



This clause depicts the IOCs’ inheritance relationships
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4.3
Information object class (IOC) definitions

4.3.1
SectorEquipmentFunction
4.3.1.1
Definition

This IOC represents a set of cells within a geographical area that has common functions relating to AntennaFunction, TMAFunction and supporting equipment, such as power amplifier. 
This IOC is required as part of the capability to satisfy the Requirements statement identified below.

	Referenced TS
	Requirement label
	Comment

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-001
	

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-002
	


4.3.1.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	fqBand
	M
	M
	--

	confOutputPower
	M
	M
	M

	theTma
	M
	M
	-

	theAntenna
	M
	M
	-

	theCell
	M
	M
	-


Editor’s note: The attributes theTma, theCell and theAntenna may need to be removed (not necessary to be explicitly mentioned in Table Attributes since such requirement is already specified in UML diagram).
4.3.1.3
Attribute constraints

None.

4.3.1.4
Notifications

The common notifications defined in subclause 4.6 are valid for this IOC, without exceptions or additions.


4.3.2
AntennaFunction

4.3.2.1
Definition

This IOC represents an array of radiating elements that may be tilted to adjust the RF coverage of a cell(s).
This IOC is required as part of the capability to satisfy the Requirements statement identified below.
	Referenced TS
	Requirement label
	Comment

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-001
	

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-002
	


4.3.2.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	
	
	
	

	retUtranCellList
	O
	M
	M

	retTiltValue
	O
	M
	M

	bearing
	O
	M
	M

	retGroupName
	O
	M
	M

	height
	O
	M
	M

	maxAzimuthValue
	O
	M
	M

	minAzimuthValue
	O
	M
	M

	horizBeamwidth
	O
	M
	M

	vertBeamwidth
	O
	M
	M

	theCell
	M
	M
	-


Editor’s note: The attribute theCell may need to be removed (not necessary to be explicitly mentioned in Table Attributes since such requirement is already specified in UML diagram).  We need to conclude if retUtranCellList can removed and be satisfied by use of theCell.

We need to examine the need of  retGroupName..
The attributes horizBeamwidth and vertBeamwidth are to be checked if they should be moved to inventory.
4.3.2.3
Attribute constraints

None.

4.3.2.4
Notifications

The common notifications defined in subclause 4.6 are valid for this IOC, without exceptions or additions.


4.3.3
TmaFunction
4.3.3.1
Definition

This IOC represents a Tower Mounted Amplifier or a number of TMA subunits within one TMA, each separately addressable by a specific index at the application layer.
This IOC is required as part of the capability to satisfy the Requirements statement identified below.
	Referenced TS
	Requirement label
	Comment

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-001
	

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-002
	


4.3.3.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	
	
	
	

	tmaSubunitNumber
	M
	M
	M

	tmaStateFlag
	M
	M
	O

	tmaFunctionFlag
	M
	M
	M

	tmaMinGain
	M
	M
	-

	tmaMaxGain
	M
	M
	-

	tmaResolution
	M
	M
	-

	tmaGainFigure
	M
	M
	O

	tmaNumberOfSubunits
	M
	M
	-

	tmaUtranCellList
	M
	M
	M

	tmaBaseStationId
	CO
	M
	CO

	tmaSectorId
	CO
	M
	CO

	tmaAntennaBearing
	CO
	M
	CO

	tmaInstalledMechanicalTilt
	CO
	M
	CO

	tmaSubunitType
	CO
	M
	CO

	tmaSubunitRxFrequencyBand
	CO
	M
	CO

	tmaSubunitTxFrequencyBand
	CO
	M
	CO

	tmaGainResolution
	CO
	M
	CO

	theCell
	M
	M
	-


Editor’s note: The attributes theCell may need to be removed (not necessary to be explicitly mentioned in Table Attributes since such requirement is already specified in UML diagram). We need to examine the need of tmaBaseStationId and tmaSectorId. 
The attributes tmaSubunitType, tmaSubunitRxFrequencyBand, tmaSubunitTxFrequencyBand, tmaGainResolution, tmaBaseStationId and tmaSectorId are to be checked if they should be moved to inventory.


4.3.3.3
Attribute Constraints

	Name
	Qualifier
	Notes

	The Conditional/Optional (CO) support qualifier of the attributes tmaAdditionalDataFieldNumber through tmaGainResolution
	CO
	The TMA subunit supports the read operation in TS 25.466 [9]

	The conditional/optional (CO) write qualifier of the attributes tmaAdditionalDataFieldNumber through tmaGainResolution
	CO
	The TMA subunit supports the write operation in TS 25.466 [9]


4.3.3.4
Notifications

The common notifications defined in subclause 4.6 are valid for this IOC, without exceptions or additions.
4.3.4
GSMCellPart
4.3.4.1
Definition

A GSM cell can consist of a number of carriers. These carriers can be configured in a number of ways, for example, the carriers can have different propagation properties which are sent with different antenna tilt, with different RF power, different radio band and even possibly different antenna. 

The various GSMCellPart instances capture different radio propagation properties allowing different frequency planning schemes, e.g. some GSMCellPart instances can use frequency groups planned for tighter frequency reuse.

Hence, a GSM cell can, and in some cases must, be distributed on more than one SectorEquipmentFunction. 
This IOC is required as part of the capability to satisfy the Requirements statement identified below.
	Referenced TS
	Requirement label
	Comment

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-01
	

	3GPP TS 32.791 [11]
	REQ-GRAN_NRM-CON-02
	


4.3.4.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	aRFCN
	M
	M
	M

	tsc
	M
	M
	M

	aTA
	M
	M
	M

	theSectorEquipment
	M
	M
	-


4.3.4.3
Attribute constraints

None.

4.3.4.4
Notifications

The common notifications defined in subclause 4.6 are valid for this IOC, without exceptions or additions.
4.4
Information relationship definitions











	
	

	
	





	
	

	
	


4.4.1
A1 (CO)

4.4.1.1
Definition

This association represents the bidirectional relation between TmaFunction and ProxyCell.

4.4.1.2
Roles

	Name
	Definition

	theCell
	This role represents the associated ProxyCell instances of a TmaFunction instance. 

	theTma
	This role represents the associated TmaFunction instances of a ProxyCell instance. 


4.4.1.3
Constraints

Condition: Association A2 is absent.
4.4.2
A2 (CM)

4.4.2.1
Definition

This association represents the bidirectional relation between SectorEquipmentFunction and ProxyCell.

4.4.2.2
Roles

	Name
	Definition

	theCell
	This role represents the associated ProxyCell instances of a SectorEquipmentFunction instance. 

	theSectorEquipment
	This role represents the associated SectorEquipmentFunction instance of a ProxyCell instance. 


4.4.2.3
Constraints

Condition: SectorEquipmentFunction instance is present.
4.4.3
A3 (CO)

4.4.3.1
Definition

This association represents the bidirectional relation between AntennaFunction and ProxyCell.

4.4.3.2
Roles

	Name
	Definition

	theCell
	This role represents the associated ProxyCell instances of an AntennaFunction instance. 

	theAntenna
	This role represents the associated AntennaFunction instances of a ProxyCell instance. 


4.4.3.3
Constraints

Condition: Association A2 is absent.
4.4.4
A4 (M)

4.4.4.1
Definition

This association represents the unidirectional relation from SectorEquipmentFunction to TmaFunction.

4.4.4.2
Roles

	Name
	Definition

	theTma
	This role represents the associated TmaFunction instances of a SectorEquipmentFunction instance. 


4.4.4.3
Constraints

None.
4.4.5
A5 (M)

4.4.5.1
Definition

This association represents the unidirectional relation from SectorEquipmentFunction to AntennaFunction.

4.4.5.2
Roles

	Name
	Definition

	theAntenna
	This role represents the associated AntennaFunction instances of a SectorEquipmentFunction instance. 


4.4.5.3
Constraints

None.
4.4.6
A6 (M)

4.4.6.1
Definition

This association represents the bidirectional relation between SectorEquipmentFunction and GSMCellPart.

4.4.6.2
Roles

	Name
	Definition

	theCell
	This role represents the associated GSMCellPart instances of a SectorEquipmentFunction instance. 

	theSectorEquipment
	This role represents the associated SectorEquipmentFunction instance of a GSMCellPart instance. 


4.4.6.3
Constraints

None.
4.5
Information attribute definitions



4.5.1
Definition and Legal Values

The table below defines the attributes that are present in IOCs of this document.




	Attribute Name
	Definition
	Legal Values

	aRFCN
	This attribute (Absolute Radio Frequency Channel Number) defines a pair of

Radio Frequency (RF) channel frequencies for uplink and downlink use. 

	See 3GPP TS 45.005 Section 2 for the ARFCN for GSM.  ARFCN are based on a 200 kHz channel raster.

	aTA
	This attribute (allowed Timing Advance) defines the signal sent by the BTS to the MS which the MS uses to advance its timings of transmissions to the BTS so as to compensate for propagation delay.  


	See 3GPP TS 45.010

	bearing
	The bearing in degrees that the antenna is pointing in. Antenna bearing" in Ref. 3GPP TS 25.463 [8].
	See "Antenna bearing" in 3GPP TS 25.463 [8].

	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 SectorEquipmentFunction. The earfcnDl and earfcnUl of cells associated with the SectorEquipmentFunction must be assigned with value within this fqBand value.
	See section 5 Table 5.2-1 “E-UTRA frequency band” of TS 36.104 [7].  

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

	height
	The height of an antenna above sea level.  

Note: The value of this attribute has no operational impact on the network, e.g. the NE behavior is not affected by the value setting of this attribute.  Note as well that this attribute is not supported over the Iuant interface according to Ref. 3GPP TS 25.463 [10].
	An integral value representing a number of metres in 0.1 meter increments.

	horizBeamwidth
	The 3 dB power beamwidth of the antenna pattern in the horizontal plane. A value of 360 indicates an omni-directional antenna. 

Note: The value of this attribute has no operational impact on the network, e.g. the NE behaviour is not affected by the value setting of this attribute.  Note as well that this attribute is not supported over the Iuant interface according to Ref. 3GPP TS 25.463 [10].
	A single integral value corresponding to an angle in degrees between 0 and 360.

	id
	An attribute whose "name+value" can be used as an RDN when naming an instance of the object class. This RDN uniquely identifies the object instance within the scope of its containing (parent) object instance
	

	maxAzimuthValue
	The maximum amount of change of azimuth the RET system can support. This is the change in degrees clockwise from bearing. 

Note: The value of this attribute has no operational impact on the network, e.g. the NE behaviour is not affected by the value setting of this attribute.  Note as well that this attribute is not supported over the Iuant interface according to Ref. 3GPP TS 25.463 [10].
	A single integral value corresponding to an angle in degrees between 0 and 360 with a resolution of 0.1 degrees, see Note.

	minAzimuthValue
	The minimum amount of change of azimuth the RET system can support. This is the change in degrees counter-clockwise from bearing. 

Note: The value of this attribute has no operational impact on the network, e.g. the NE behaviour is not affected by the value setting of this attribute.  Note as well that this attribute is not supported over the Iuant interface according to Ref. 3GPP TS 25.463 [10].
	A single integral value corresponding to an angle in degrees between 0 and 360 with a resolution of 0.1 degrees.

	
	
	

	
	
	

	retGroupName
	The group name is a textual, alpha-numeric string to define a logical grouping of antennas which may be in different cells.

This attribute permits the definition of a logical grouping of the antennas.  This may be defined either at installation time, or by management activity to provisioning the group name via the Itf-N.
	String size is bounded to 80 characters.

	retTiltValue
	The electrical tilt setting of the antenna, "Tilt value" in Ref. 3GPP TS 25.463 [10].
	See "Tilt value" in Ref. 3GPP TS 25.463 [10].

	retUtranCellList
	This is a list of UtranGenericCell DNs to record the relationship between the AntennaFunction instance and the UtranGenericCell(s) which are supported by the antenna.
	

	theAntenna
	This attribute contains the DNs of one or more AntennaFunction
	

	theCell
	This attribute contains the DNs of cells (derivates of EUtranGenericCell or UtranGenericCell) if association A2 is used.
This attribute contains the DNs of GSMCellPart if association A6 is used.
	

	theSectorEquipment
	This attribute contains the DNs of one or more SectorEquipmentFunction.
	

	theTma
	This attribute contains the DNs of one or more TmaFunction
	

	tmaAntennaBearing
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaBaseStationId
	A data field defined in Table B.3 of 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaFunctionFlag
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaFunctionList
	This is a referential attribute to list the DNs of TmaFunction(s) that support the UtranGenericCell.
	A list of DNs as defined in TS 32.300 [6].

	tmaGainFigure
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaGainResolution
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaInstalledMechanicalTilt
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaMaxGain
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaMinGain
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaNumberOfSubunits
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaResolution
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaSectorId
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaStateFlag
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaSubunitNumber
	Defined in 3GPP TS 25.466 [9]
	Defined in TS 25.466 [9]

	tmaSubunitType
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaSubunitRxFrequencyBand
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaSubunitTxFrequencyBand
	A data field defined in Table B.3 of 3GPP TS 25.466 [9].
	Defined in TS 25.466 [9]

	tmaUtranCellList
	This is a list of UtranGenericCell DNs to record the relationship between the TmaFunction instance and the UtranGenericCell(s) which are supported by the TMA.
	

	tsc
	This attribute has the same definition as the one used in GsmCell IOC.   The presence of GSMCellPart means the tsc attribute in GsmCell IOC instance is irrelevant (not applicable).


	

	
	

	

	vertBeamwidth
	The 3 dB power beamwidth of the antenna pattern in the vertical plane. 

Note: The value of this attribute has no operational impact on the network, e.g. the NE behaviour is not affected by the value setting of this attribute.  Note as well that this attribute is not supported over the Iuant interface according to Ref. 3GPP TS 25.463 [10].
	A single integral value corresponding to an angle in degrees between 0 and 180.


Editor’s note: Relation attributes (e.g. theAntenna)  may need to be removed (not necessary to be explicitly mentioned in Table Attributes since such requirement is already specified in UML diagram).
4.5.2
Constraints

The <constraints> subclause indicates whether there are any constraints affecting attributes. Each constraint is defined by a pair (propertyName, propertyDefinition). PropertyDefinitions are expressed in natural language.

An example is given here below:

	Name
	Definition

	inv_TimerConstraints
	The ntfTimeTickTimer is lower than or equal to ntfTimeTick.


4.6
Common Notifications

	Name
	Qualifier
	Notes

	notifyAckStateChanged
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	
	
	

	notifyChangedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	notifyClearedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	notifyNewAlarm
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	
	
	

	
	
	

	notifyComments
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	notifyAlarmListRebuilt
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	notifyPotentialFaultyAlarmList
	See Alarm IRP (3GPP TS 32.111-2 [12])
	

	notifyAttributeValueChange
	O
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	


4.7
System State Model

Some configurations of information are special or complex enough to justify the usage of a state diagram to clarify them. A state diagram in this clause defines permitted states of the system and the transitions between those states. A state is expressed in terms of a combination of attribute values constraints or involvement in relationships of one or more information object classes.

Annexes are only to be used where appropriate:

Annex <A> (normative):
<Normative annex title>

Annex <B> (informative):
<Informative annex title>

Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content (informative annexes do not comprise requirements for the implementation of the specification).

B.1
Heading levels in an annex

Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. B.1.2 is formatted using Heading 2 style.
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The Bibliography is optional. If it exists, it shall follow the last annex in the document.
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