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1
Decision/action requested

Discussion for adding radio equipment IOCs about Generic RAN NRM.
2
References

(Reference - in list form - should be made to previous related SA5/3GPP/etc. documents.)
The present specifications of NRM and requirements：

[1]
 3GPP TS 32.622: “ Telecommunication management;Configuration Management (CM);Generic network resources Integration Reference Point (IRP);Network Resource Model (NRM) ”
 [2]
 3GPP TS 32.642: “Telecommunication management;Configuration Management (CM);UTRAN network resources Integration Reference Point (IRP): Network Resource Model (NRM) ”
[3] 3GPP TS 32.652: “Telecommunication management;Configuration Management (CM);GERAN network resources Integration Reference Point (IRP); Network Resource Model (NRM) ”
[4] 3GPP TS 32.762: “Telecommunications management;Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS) ”
[5]
3GPP TS 25.466: "UTRAN Iuant interface: Application Part".  
The draft of Generic RAN NRM requirements：

[3] 3GPP TS ab.cd1: “Telecommunication management;Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP);Requirements”
3
Rationale

Antenna equipment, Tma equipment and SectorEquipment should be included in the common NRM.
4 Detailed proposal
The following IOCs shall be included in the 3GPP TS 32.cd2 Generic Radio Access Network (RAN) NRM;IS;

If this contribution is approved, the change of TS32.642/32.762 will be submitted consequently.
	1st modification


4
Information Object Classes

4.1
Imported information entities and local labels
	Label reference
	Local label

	3GPP TS 32.622 [1], IOC, ManagedElement
	ManagedElement

	3GPP TS 32.622 [1], IOC, ManagedFunction
	ManagedFunction

	3GPP TS 32.622 [1], IOC, Top
	Top

	3GPP TS 32.642 [2], IOC, UtranGenericCell
	UtranGenericCell

	3GPP TS 32.762 [4], IOC, EUtranGenericCell
	EUtranGenericCell


4.2
Class diagram

4.2.1
Attributes and relationships 
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Figure4.2.1.1  Radio equipment view of Generic RAN NRM
4.2.2
Inheritance
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Figure4.2.2.1 Radio equipment  NRM Inheritance Hierarchy
4.3 Information object class definitions
4.3.1 AntennaFunction
4.3.1.1
Definition

This optional IOC represents an array of radiating elements that may be tilted to adjust the RF coverage of a cell(s).

4.3.1.2
Attributes

Attributes of AntennaFunction
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	O
	M
	M

	retUtranCellList
	O
	M
	M

	retTiltValue
	O
	M
	M

	bearing
	O
	M
	M

	maxTiltValue
	O
	M
	M

	minTiltValue
	O
	M
	M

	mechanicalOffset
	O
	M
	M

	retGroupName
	O
	M
	M

	height
	O
	M
	M

	baseElevation
	O
	M
	O

	latitude
	O
	M
	O

	longitude
	O
	M
	O

	maxAzimuthValue
	O
	M
	M

	minAzimuthValue
	O
	M
	M

	horizBeamwidth
	O
	M
	M

	vertBeamwidth
	O
	M
	M

	patternLabel
	O
	M
	O


4.3.1.3
Notifications

See clause 4.6 Alarm and configuration notifications.
4.3.2   TmaFunction
4.3.2.1
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.

4.3.2.2
Attributes

Attributes of TmaFunction
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	tmaFunctionId
	M
	M
	-

	userLabel
	M
	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
	-

	tmaNumberOfNon-LinearGainValues
	M
	M
	-

	tmaNon-LinearGainValue
	M
	M
	M

	tmaUtranCellList
	M
	M
	M

	tmaAdditionalDataFieldNumber
	CO
	M
	CO

	tmaAntennaModelNumber
	CO
	M
	CO

	tmaAntennaSerialNumber
	CO
	M
	CO

	tmaAntennaOperatingBands
	CO
	M
	CO

	tmaBeamwidthForEachOpBandInBandOrder
	CO
	M
	CO

	tmaGainForEachOpBandInBandOrder
	CO
	M
	CO

	tmaInstallationDate
	CO
	M
	CO

	tmaInstallersId
	CO
	M
	CO

	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

	tmaMaxSupportedGain
	CO
	M
	CO

	tmaMinSupportedGain
	CO
	M
	CO

	tmaGainResolution
	CO
	M
	CO


4.3.2.3
Notifications

See clause 4.6 Alarm and configuration notifications.
4.3.2.4
Attribute Constraints

The constraint for the Conditional/Optional (CO) support qualifier of the attributes tmaAdditionalDataFieldNumber through tmaGainResolution is the following: "The TMA subunit supports the read operation in TS 25.466 [5]".
The constraint for the conditional/optional (CO) write qualifier of the attributes tmaAdditionalDataFieldNumber through tmaGainResolution is the following: "The TMA subunit supports the write operation in TS 25.466 [5]".

4.3.3
SectorEquipmentFunction

4.3.3.1
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. 

4.3.1.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	Id
	M
	M
	-

	fqBand
	M
	M
	--

	confOutputPower
	M
	M
	M


4.3.1.3
Attribute constraints

None.

4.3.1.4
Notifications

See clause 4.6 Alarm and configuration notifications.
4.3.3
RatsFunction
4.3.3.1
Definition

This IOC is provided for sub-classing only. It provides attribute(s) that are common to Multi-Rats IOCs. The RatsFunction may be extended in the future if more common characteristics to functional objects are identified.
4.3.3.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	RatMode
	M
	M
	M


4.4
Information relationship definitions

4.4.1
AssociatedWith1 (O)

4.4.1.1
Definition

This represents a bi-directional relation between a UtranGenericCell and an AntennaFunction. The roles of the relation shall be mapped to a reference attribute of the IOCs. The name of the reference attribute shall be the role name

4.4.1.2
Roles

Roles of the relation AssociatedWith1
	Name
	Definition

	retAntennaFunctionList
	This role (when present) allows navigation from a UtranGenericCell to the AntennaFunction(s) which are supporting the UtranGenericCell.

	retUtranCellList
	This role (when present) allows navigation from an AntennaFunction to the UtranGenericCell(s) it is  supporting.


4.4.1.3
Constraints

	Name
	Definition

	inv_antennaInstance
	The referential attributes retAntennaFunctionList, and retUtranCellList are to be populated when instances of the IOC AntennaFunction are instantiated. 


4.4.2
AssociatedWith2(M)

4.4.2.1
Definition

This represents a bi-directional relation between a UtranGenericCell and a TmaFunction. The roles of the relation shall be mapped to a reference attribute of the IOCs. The name of the reference attribute shall be the role name

4.4.2.2
Roles

Roles of the relation AssociatedWith2
	Name
	Definition

	tmaFunctionList
	This role allows navigation from a UtranGenericCell to the TmaFunction(s) which are supporting the UtranGenericCell.

	tmaUtranCellList
	This role allows navigation from a TmaFunction to the UtranGenericCell(s) it is supporting.


4.4.2.3
Constraints

When a particular UtranGenericCell identifies a particular TmaFunction, that particular TmaFunction must have identified the particular UtranGenericCell.

4.5 Information attribute definitions
	Attribute Name
	Definition
	Legal Values

	userLabel
	User assigned information 

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.
	

	RatMode
	This represents all the Rats which are served by each managed object.It is a multi-valued attribute with one or more unique elements. Thus, it may represent one Rat or a combination of more than one Rat.to allow identification of the Rat information such as GSM,UMTS,TD-SCDMA,LTE,GSM:UMTS,GSM:TD-SCDMA, etc.

	If a managed object contains multiple Rats,  this attribute will be a combination string.

Examples of legal values are:
GSM,

UMTS,

TD-SCDMA,

LTE,

GSM:UMTS,

GSM:TD-SCDMA, 
etc

	retAntennaFunctionList
	This is a referential attribute to list the DNs of AntennaFunction(s) that support the UtranGenericCell.
	

	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 [13].

	tmaAntennaBearing
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaAntennaModelNumber
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaAntennaOperatingBands
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaAntennaSerialNumber
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaBaseStationId
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaBeamwidthForEachOpBandInBandOrder
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaFunctionFlag
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaGainFigure
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaGainForEachOpBandInBandOrder
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaGainResolution
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaInstallationDate
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaInstalledMechanicalTilt
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaInstallersId
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaMaxGain
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaMaxSupportedGain
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaMinGain
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaMinSupportedGain
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaNon-LinearGainValue
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaNumberOfNon-LinearGainValues
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaNumber OfSubunits
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaResolution
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaSectorId
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaStateFlag
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaSubunitNumber
	Defined in 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaSubunitType
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaSubunitRxFrequencyBand
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	tmaSubunitTxFrequencyBand
	A data field defined in Table B.3 of 3GPP TS 25.466 [21]
	Defined in TS 25.466 [21]

	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.
	

	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.
	

	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 [14].  

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


	

	bearing
	The bearing in degrees that the antenna is pointing in. Antenna bearing" in Ref. 3GPP TS 25.463 [20].
	See "Antenna bearing" in Ref. 3GPP TS 25.463 [20].

	maxTiltValue
	The maximum amount of tilt the RET system can support. "Maximum supported tilt" in Ref. 3GPP TS 25.463 [20].
	See "Maximum supported tilt" in Ref. 3GPP TS 25.463 [22].

	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.
	

	retTiltValue
	The electrical tilt setting of the antenna, "Tilt value" in Ref. 3GPP TS 25.463 [22].
	See "Tilt value" in Ref. 3GPP TS 25.463 [22].

	minTiltValue
	The minimum amount of tilt the RET system can support, "Minimum supported tilt" in Ref. 3GPP TS 25.463 [22].
	See "Minimum supported tilt" in Ref. 3GPP TS 25.463 [22].

	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 25.463 [22].
	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.
	Type: string bounded to 80 characters.

	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 [22].
	An integral value representing a number of metres in 0.1 meter increments.

	baseElevation
	The elevation in meters above sea level at the base of the antenna structure. This value, when subtracted from height, 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 25.463 [22].
	An integral value representing a number of meters in 0.1 meter increments.

	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 25.463 [22].
	Valid values described in 3GPP TS23.032 [20].

	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 25.463 [22].
	Valid values described in 3GPP TS23.032.[20]

	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 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 [22].
	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 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 [22].
	A single integral value corresponding to an angle in degrees between 0 and 360 with a resolution of 0.1 degrees.

	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 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 [22].
	A single integral value corresponding to an angle in degrees between 0 and 360.

	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 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 [22].
	A single integral value corresponding to an angle in degrees between 0 and 180.

	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 25.463 [22].
	


4.6
Common Notifications
4.6.1    Alarm and configuration notifications

	Name
	Qualifier
	Notes

	notifyAckStateChanged
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyAttributeValueChange
	O
	

	notifyChangedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyClearedAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyNewAlarm
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	

	notifyComments
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyAlarmListRebuilt
	See Alarm IRP (3GPP TS 32.111-2 [11])
	

	notifyPotentialFaultyAlarmList
	See Alarm IRP (3GPP TS 32.111-2 [11])
	


Note that these notifications are issued based on occurrences on the IRPAgent IOC and not on occurrences on other IOCs.

4.6.2    Configuration notifications

	Name
	Qualifier
	Notes

	notifyAttributeValueChange
	O
	

	notifyObjectCreation
	O
	

	notifyObjectDeletion
	O
	


Note that these notifications are issued based on occurrences on the IRPAgent IOC and not on occurrences on other IOCs.

	End of modification
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