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6.2
Class diagram

6.2.1
Attributes and relationships

This clause depicts the set of IOCs that encapsulate information relevant for this service. This clause provides the overview of all information object classes in UML. Subsequent clauses provide more detailed specification of various aspects of these information object classes.
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NOTE:
The listed cardinality numbers represent transient as well as steady-state numbers, and reflect all managed object creation and deletion scenarios.

Figure 6.2.1: Inventory Management NRM Containment/Naming and Association diagram
Each IOC instance is identified with a Distinguished Name (DN) according to 3GPP TS 32.300 [7] that expresses its containment hierarchy. As an example, the DN of a IOC representing a InventoryUnit could have a format like:

SubNetwork=Sweden,meContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1,InventoryUnit=Inv-1.

6.2.2
Inheritance

This subclause depicts the inheritance relationships that exist between IOCs.

Figure 6.2.2 shows the inheritance hierarchy for the IM NRM.


 [image: image4.emf]Top

(from TS 32.622)

<<InformationObjectClass>>

TmaInventoryUnit

<<InformationObjectClass>>

InventoryUnit

<<InformationObjectClass>>

AntennaInventoryUnit

<<InformationObjectClass>>


Figure 6.2.2: Inventory Management NRM Inheritance Hierarchy
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6.3
Information object class definitions

6.3.1
InventoryUnit

6.3.1.1
Definition

This IOC represents inventory information for an Inventory Unit.
6.3.1.2
Attributes

Attributes of InventoryUnit
	Attribute name
	
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	
	M
	M
	-

	inventoryUnitType
	
	M
	M
	-

	vendorUnitFamilyType
	
	CM
	M
	-

	vendorUnitTypeNumber
	
	CM
	M
	-

	versionNumber
	
	O
	M
	-

	vendorName
	
	M
	M
	-

	serialNumber
	
	CM
	M
	-

	dateOfManufacture
	
	O
	M
	-

	dateOfLastService
	
	O
	M
	-

	unitPosition
	
	O
	M
	-

	manufacturerData
	
	O
	M
	-

	relatedFunction
	
	O
	M
	-


6.3.1.3
Attribute constraints

	Name
	Definition

	vendorUnitFamilyType CM Support Qualifier
	The inventory is hardware.

	vendorUnitTypeNumber CM Support Qualifier
	The inventory is hardware.

	serialNumber CM Support Qualifier
	The inventory is hardware.
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6.3.X
TmaInventoryUnit

6.3.X.1
Definition

This IOC represents inventory information for a Tower Mounted Amplifier Unit.
6.3.X.2
Attributes

Attributes of TmaInventoryUnit
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	tmaNumberOfNon-LinearGainValues
	CM
	M
	-

	tmaNon-LinearGainValue
	CM
	M
	O

	tmaAdditionalDataFieldNumber
	CO
	M
	O

	tmaAntennaModelNumber
	CO
	M
	O

	tmaAntennaOperatingBands
	CO
	M
	O

	tmaBeamwidthForEachOpBandInBandOrder
	CO
	M
	O

	tmaGainForEachOpBandInBandOrder
	CO
	M
	O

	tmaInstallationDate
	CO
	M
	O

	tmaInstallersId
	CO
	M
	O

	tmaMaxSupportedGain
	CO
	M
	O

	tmaMinSupportedGain
	CO
	M
	O


6.3.X.3
Attribute constraints
	Name
	Definition

	tmaNumberOfNon-LinearGainValues CM Support Qualifier
	It is supported over the Iuant interface.

	tmaNon-LinearGainValue CM Support Qualifier
	It is supported over the Iuant interface.

	tmaAdditionalDataFieldNumber CO Support Qualifier
	It is supported over the Iuant interface.

	tmaAntennaModelNumber CO Support Qualifier
	It is supported over the Iuant interface.

	tmaAntennaOperatingBands CO Support Qualifier
	It is supported over the Iuant interface.

	tmaBeamwidthForEachOpBandInBandOrder CO Support Qualifier
	It is supported over the Iuant interface.

	tmaGainForEachOpBandInBandOrder CO Support Qualifier
	It is supported over the Iuant interface.

	tmaInstallationDate CO Support Qualifier
	It is supported over the Iuant interface.

	tmaInstallersId CO Support Qualifier
	It is supported over the Iuant interface.

	tmaMaxSupportedGain CO Support Qualifier
	It is supported over the Iuant interface.

	tmaMinSupportedGain CO Support Qualifier
	It is supported over the Iuant interface.


6.3.X.4
Notifications

None
6.3.Y
AntennaInventoryUnit

6.3.Y.1
Definition

This IOC represents inventory information for an Antenna Unit.
6.3.Y.2
Attributes

Attributes of AntennaInventoryUnit
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	maxTiltValue
	CO
	M
	O

	minTiltValue
	CO
	M
	O

	mechanicalOffset
	CO
	M
	O

	baseElevation
	CO
	M
	O

	latitude
	CO
	M
	O

	longitude
	CO
	M
	O

	patternLabel
	CO
	M
	O


6.3.Y.3
Attribute constraints
	Name
	Definition

	maxTiltValue CO Support Qualifier
	It is supported over the Iuant interface.

	minTiltValue CO Support Qualifier
	It is supported over the Iuant interface.

	mechanicalOffset CO Support Qualifier
	It is supported over the Iuant interface.

	baseElevation CO Support Qualifier
	It is supported over the Iuant interface.

	latitude CO Support Qualifier
	It is supported over the Iuant interface.

	longitude CO Support Qualifier
	It is supported over the Iuant interface.

	patternLabel CO Support Qualifier
	It is supported over the Iuant interface.


6.3.Y.4
Notifications

None
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6.4
Information relationship definitions

6.4.X
Inventory-Function (M) 
6.4.X.1
Definition

This association represents the unidirectional association from an InventoryUnit and its related ManagedFunctions.
6.4.X.2
Roles

	Name
	Definition

	relatedFunction
	This role represents the ManagedFunction that is associated with an InventoryUnit.


6.4.X.3
Constraints

None
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6.5.1
Definition and legal values

Table 6.5.1 defines the attributes that are present in several Information Object Classes of the present document.
Table 6.5.1: Attributes

	Attribute Name
	Definition
	Legal 

Values

	baseElevation
	The elevation in meters above sea level at the base of the antenna structure. This value, when subtracted from height (see TS 32.792 [14]), provides the height of the antenna above the ground. 

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 25.466 [12].
	An integral value representing a number of meters in 0.1 meter increments.

	dateOfManufacture
	Date of Manufacture of inventory unit.
	

	dateOfLastService
	Date of last service or repair of inventory unit.
	

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

	inventoryUnitType
	Type of inventory unit (see TS 32.690 [11])
	

	latitude
	The latitude of the antenna location based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to the northern hemisphere. 

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 25.466 [12].
	Valid values described in 3GPP TS 23.032 [13].

	longitude
	The longitude of the antenna location based on World Geodetic System (1984 version) global reference frame (WGS 84). Positive values correspond to degrees east of 0 degrees longitude. 

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 25.466 [12].
	Valid values described in 3GPP TS 23.032 [13]

	manufacturerData
	Manufacturer specific data of inventory unit.
	

	maxTiltValue
	The maximum amount of tilt the RET system can support. "Maximum supported tilt" in Ref. 3GPP TS 25.466 [12].
	See "Maximum supported tilt" in Ref. 3GPP TS 25.466 [12].

	mechanicalOffset
	This is a value representing a non-adjustable tilt value, which is imparted to the antenna due to the physical installation.
The actual tilt at any point in time is the summation of mechanicalOffset  and  retTiltValue. 
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 25.466 [12].
	A single integral value corresponding to an angle in degrees between 0 and 360

with a resolution of  0.1 degrees.

	minTiltValue
	The minimum amount of tilt the RET system can support, "Minimum supported tilt" in Ref. 3GPP TS 25.466 [12].
	See "Minimum supported tilt" in Ref. 3GPP TS 25.466 [12].

	patternLabel
	The pattern name is a textual, alpha-numeric string to allow identification of the antenna pattern along with the antenna vendor information such as model number, etc. 

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 25.466 [12].
	

	relatedFunction
	This attribute contains the DN of one ManagedFunction.
	

	serialNumber
	Serial number of inventory unit.
	

	tmaAdditionalDataFieldNumber
	This attribute identifies a standard data field which has no operational impact. Used by the procedures SetDeviceData and GetDevicedata. 

Defined in Table B.3 of 3GPP TS 25.466 [12].
	Defined in TS 25.466 [12]

	tmaAntennaModelNumber
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaAntennaOperatingBands
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaBeamwidthForEachOpBandInBandOrder
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaGainForEachOpBandInBandOrder
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaInstallationDate
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaInstallersId
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaMaxSupportedGain
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaMinSupportedGain
	A data field defined in Table B.3 of 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaNon-LinearGainValue
	Defined in 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	tmaNumberOfNon-LinearGainValues
	Defined in 3GPP TS 25.466 [12]
	Defined in TS 25.466 [12]

	unitPosition
	Position of inventory unit (e.g. Rack, shelf, slot, etc.).

Depending on the implementation of the inventory unit in the managed system, the value and meaning of this attribute may vary. 
For example, if a system has three levels and types of inventory units representing Rack, Shelf and Slot respectively (i.e. the Managed Element contains multiple Rack inventory units, each Rack inventory unit contains multiple Shelf inventory units and each Shelf inventory unit contains multiple Slot inventory units), then for this example:
· for the Inventory Unit representing a Rack, the Frame Identification code may be used as the value of this attribute;

· for the Inventory Unit representing a Shelf, the Rack Shelf code may be used as the value of this attribute;

· for the Inventory Unit representing a Slot, the position code may be used as the value of this attribute.
	

	vendorName
	Name of inventory unit vendor.
	

	vendorUnitFamilyType
	Mnemonic of inventory unit family type (e.g. Fan, PSU) assigned by vendor.
	

	vendorUnitTypeNumber
	A vendor/manufacturer defined and assigned number which uniquely identifies the unit type and optionally for backward compatibility reasons only, also version (used for replacing HW units, spares).
	

	versionNumber
	The version information related to vendorUnitTypeNumber.
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