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Rationale

The inventory model recommendations have been agreed in TR 32.828 [1]. This contribution provides a proposal of needed inventory NRM IS specification changes based on agreed recommendations. The change proposal  is made against 3GPP TS 32.692 V9.0.0 [2]. Change proposal is introduced as an Annex.
The pCR also updates the inventory recommendation chapter by 1) updated  inventory model (names of the relation and roles) and 2) corrects misalignments between model and text.
4
Detailed proposal

	Begin of Change 1


6.1
Inventory recommendations

6.1.1
General

This chapter identified the recommended changes based on comparison in chapter 4.3 and alignment chapter 5.3.

The recommendation is to update 3GPP inventory NRM to enable one specification capturing all necessary inventory items regardless of the technology. 3GPP IRP concept is also clearly separating the interface and resource model definitions, which is a key concept for enabling technology agnostic inventory management.

NGNM top 10 requirements [4] identifies inventory as one of the key functionalities. The content of the requirement is to have inventory information at inventory management system and changes in the inventory information should be available to related systems (“Notification of any change to a passive or active element or its configuration relevant to a business process must be possible” [4]).

6.1.2
Inventory model and information

Network element consists of one or several logical functionalities. The logical functionalities are realized by one or several HW units, related SW and controlling licences combinations. Current 3GPP inventory NRM captures already the NE level information in ManagedElement object. NE may contain one or several logical entities which may again contain either logical and/or physical entities. Current model enables only HW related split. To address this hierarchy of the logical and physical entities, the recommendation is to add following object

Editors Note:
The M/O qualifiers used below are FFS.

· inventoryUnit NE representing and realizing logical and physical structure of the NE. InventoryUnit NE should contain following attributes:

· id: vendor defined unique identifier of a logical or physical network element unit
· customerIdentifier: Unique identification of a vendors’ customer
· productName: NE name classifying a vendor’s product family or function
· vendorName: Name of inventory unit vendor (or vendors may provide manufacturer name)

· productType: Identifier of the platform, in case the product can be based on different HW/SW platforms (not used for logical NEs)
· salesUniqueId (O): Unique identifier used by vendor (used e.g. for ordering a new unit)
· operatorUniqueName (O): Unique NE identifier used by operator

· siteId (O):
NE site in customer network

· additionalInformation (O): Supplementary information about NE inventory data (if any)
· 
InventoryUnit NE consists of HW units, SW units and licenses (LIC) controlling the functionalities. The SW and LIC may be the same for several entities of same type within one InventoryUnit NE. Same applies to HW in case of shared resources. To address properly the HW, SW and license items, the recommendation is to add following objects

· InventoryUnit HW (hardware) containing following attributes for least replaceable units

· serialNo: Serial number given from factory (empty value in case of NE as highest equipment holder)
· hwType: Type of the HW unit e.g. equipment holder, carriage
· hwName (O):
Mnemonic of hw inventory unit family type (e.g. Fan, PSU) assigned by vendor.
· hwVersion: Version / revision no. of current unit e.g. firmware version (empty value possible in case no versioning is available)
· vendorName (O): Name of inventory unit vendor (or vendors may provide manufacturer name)

· salesUniqueId (O): Unique identifier used by vendor (used e.g. for ordering a new unit)hwUnitLocation: Unique physical / logical location identifier within NE
· model: Equipment configuration, e.g. standard hw unit or a variant that may contain additional disk capacity (empty value possible)) 

· hwCapability (O): Hardware capability e.g. capacity, size (empty value is possible) 

· modificationDate (O): Date/time stamp of last change (e.g. repair action)
· additionalInformation (O): Supplementary information about HW inventory data (if any)
· manualDataEntry: Indicates whether unit is passive or active

· 
· InventoryUnit SW (software) containing following attributes

· id:
Unique identifier of a SW unit
· swName (O):
SW release name used 
· swVersion: Version identifier of the SW unit
· vendorName (O): Name of inventory unit vendor (or vendors may provide manufacturer name)

· salesUniqueId (O): Unique identifier used by vendor (used e.g. for ordering a new unit)classification: Name of installed SW (e.g. SW release, SW build, SW patches), empty value possible 

· swStatus: Status of the SW unit (e.g. installed, archived)
· installationTime (O): Date/time stamp of SW installation
· additionalInformation (O): Supplementary information about SW inventory data (if any)
· 
· InventoryUnit LIC (license) containing following attributes

· id: Unique identifier of a license (e.g. name, code)
· lictype (O): Describing type of current license (e.g. capacity, particular feature,
no. of subscribers)
· vendorName (O): Name of inventory unit vendor (or vendors may provide manufacturer name)

· licActivationDate (O):
Date/time stamp of license activation
· Validity (O):
License validity which may include one of the elements duration, end (expiration date) or forever 

· key (O): License activation key according to the used licensing system
· licStatus (O): License status – applicable only for managed licenses (e.g. scheduled, valid, expired, invalid, capacity violated)
· additionalInformation (O): Supplementary information about license inventory data (if any)
· salesUniqueId: Unique identifier used by vendor (used e.g. for ordering a new unit)
In order to minimize the amount of data in inventory data file, the redundant information should be minimized. It is recommended that object shall contain relationships to other objects.

Element/domain management system is seen as part of network from network management perspective thus recommendation is to include EM/DM to inventory entities also.

Inventory data consist of information of the whole network managed by the operator. The information is related to network structure and entities (logical and physical entities), hardware components, software and licenses controlling the functionalities.

The inventory data amount may be huge. A large network consists of tens of thousands of network elements. Considering that network element hardware consist of racks, shelves, slots, cards and physical ports etc, the number of objects only for hardware inventory is enormous. Software items can also be seen/defined in a similar structured way than hardware, even if the SW structure is more vendor-specific than hardware.  SW items consist of releases, builds, modules etc. Thus the number of SW inventory items is also large. An estimation of 100 inventory items per network element may lead to millions of inventory items per network. 

SW inventory items are to be linked to some network elements and/or hardware thus we need to define the SW information for every NE/HW entity (vendor dependent). Though in several cases, the same type of network elements run the same SW. Or a license applies to several network elements. Thus repeating the SW information for every NE/HW entity leads to huge amount of redundant information. License information can be compared to SW information thus creating additional redundant information. The target should be to eliminate “waste”, redundant information, without loosing any information. SW and license inventory items should appear only as “independent” inventory items and hardware and network element inventory items should have a relationship to these SW and license inventory items. An estimation of save in “space” is a factor 10. Also the logical and physical structure on inventory network element can be separated from hardware inventory items.
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Figure 6.1.2.1: Inventory unit structure and some visualization of the nested structure

The example shown below shows how relationships between the different Inventory items could be defined (using an XML structure).

[image: image2.wmf]
Figure 6.1.2.2: Relationships between the different Inventory items (example)

The figure below shows another example for NE inventory file.
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Figure 6.1.2.3: Relationships between the different Inventory items (example 2)

The structure above would enable inventory data collection per network element resulting to an output file per network element. The final definition of network element inventory unit logical and other inventory units are defined at contract phase depending on the operator needs.

6.1.3 Inventory interface enhancement

Currently two methods are defined in 3GPP for uploading inventory information:

· Explicitly via Bulk CM IRP / Inventory NRM IRP

· Implicitly via FT IRP / Inventory NRM IRP (with the notification capabilities of the FT IRP to inform an IRP Manager about the availability of changed inventory information)
It is proposed to establish the method “FT IRP / Inventory NRM IRP” as a viable alternative for transferring inventory information. Reason: The inventory information is either static or semi static meaning that the information does not change (static) or changes very seldom (semi static). For this reason, inventory information does not need to be updated and transferred to network management system in real time nor as frequently as configuration management information. Depending on the case the update may happen e.g. once per day or once per week or per need basis. The inventory data could be stored per network element in an inventory file. The files would be available for upload per request or per schedule using existing File Transfer IRP [3] capabilities, which already allows for inventory data transfer – though a File Format Definition will have to be defined based on the enhanced inventory information outlined in this study. File Transfer IRP contains also the notification mechanism (notifyFileReady).

6.1.4
Inventory object model
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InventoryUnitNE IOC definition

This IOC represents the logical and physical structure of the NE.

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	· 

	neId
	M
	M
	· 

	customerIdentifier
	O
	M
	-

	productName
	M
	M
	-

	vendorName
	M
	M
	-

	productType
	M
	M
	-

	salesUniqueId
	O
	M
	-

	operatorUniqueName
	O
	M
	-

	siteId
	O
	M
	-

	additionalInformation
	O
	M
	-

	
	
	
	


InventoryUnitHw IOC definition

This IOC represents the hardware components.

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	serialNo
	M
	M
	-

	hwType
	M
	M
	-

	hwName
	O
	M
	-

	hwVersion
	M
	M
	-

	vendorName
	O
	M
	-

	salesUniqueId
	O
	M
	-

	hwUnitLocation
	M
	M
	-

	model
	M
	M
	-

	hwCapability
	O
	M
	-

	modificationDate
	O
	M
	-

	additionalInformation
	O
	M
	-

	manualDataEntry
	M
	M
	-

	
	
	
	


InventoryUnitSw IOC definition

This IOC represents the software components.

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	swId
	M
	M
	-

	swName
	O
	M
	-

	swVersion
	O
	M
	-

	vendorName
	O
	M
	-

	salesUniqueId
	O
	M
	-

	classification
	M
	M
	-

	swStatus
	O
	M
	-

	installationTime
	O
	M
	-

	additionalInformation
	O
	M
	-

	
	
	
	


InventoryUnitLic IOC definition

This IOC represents the licence components.

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	licId
	M
	M
	-

	licType
	O
	M
	-

	vendorName
	O
	M
	-

	licActivationDate
	O
	M
	-

	validity
	O
	M
	-

	key
	O
	M
	-

	licStatus
	O
	M
	-

	salesUniqueId
	O
	M
	-

	additionalInformation
	O
	M
	-


	Information attribute definitionsAttribute Name
	Definition
	Information Type / Legal Values

	additionalInformation
	Supplementary information about inventory data (if any)
	

	classification
	Name of installed SW (e.g. SW release, SW build, SW patches), empty value possible
	

	customerIdentifier
	Unique identification of a vendors’ customer
	

	hwCapability
	Hardware capability e.g. capacity, size (empty value is possible)
	

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

	hwType
	Type of the HW unit e.g. equipment holder, carriage
	

	hwUnitLocation
	Unique physical / logical location identifier within NE
	

	hwVersion
	Version / revision no. of current unit e.g. firmware version (empty value possible in case no versioning is available)
	

	id
	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.
	

	installationTime
	Date/time stamp of SW installation
	

	key
	License activation key according to the used licensing system
	

	licActivationDate
	Date/time stamp of license activation
	

	licId
	Unique identifier of a license (e.g. name, code)
	

	licStatus
	License status – applicable only for managed licenses (e.g. scheduled, valid, expired, invalid, capacity violated)
	

	licType
	Describing type of current license (e.g. capacity, particular feature,
no. of subscribers)
	

	manualDataEntry
	Indicates whether unit is passive (manual insertion of inventory data is needed) or active (inventory data can be read from the unit)
	

	model
	Equipment configuration, e.g. standard hw unit or a variant that may contain additional disk capacity (empty value possible)
	

	modificationDate
	Date/time stamp of last change (e.g. repair action)
	

	neId
	vendor defined unique identifier of a logical or physical network element unit
	

	operatorUniqueName
	Unique NE identifier used by operator
	

	productName
	NE name classifying a vendor’s product family or function
	

	productType
	Identifier of the e.g. platform, in case the product can be based on different HW/SW platforms (not used for logical NEs)
	

	salesUniqueId
	Unique identifier used by vendor (used e.g. for ordering a new unit)
	

	serialNo
	Serial number given from factory.
	

	siteId
	NE site in customer network
	

	swId
	Unique identifier of a SW unit
	

	swName
	SW release name used
	

	swStatus
	Status of the SW unit (e.g. installed, archived)
	

	swVersion
	Version identifier of the SW unit
	

	validity
	License validity which may include one of the elements duration, end (expiration date) or forever
	

	vendorName
	Name of inventory unit vendor (or vendors may provide manufacturer name)
	


	End of Change 1


	Begin of Change 2


Annex x:Needed Inventory NRM IS changes
Note: the text in this chapter defines the needed changes in TS 32.692 (V9.0.0) which implements the inventory model recommendations in chapter 6.1 of this TR. Thus this annex contains both text from TS 32.692 V9.0.0 in chapter 6 and the updates based on  recommendations i.e. alternate inventory model and related object, relation and attribute definitions.
6
Information Object Classes

6.1
Imported information entities and local labels

	Label reference
	Local label

	32.622 [10], information object class, Top
	Top

	32.622 [10], information object class, ManagedElement
	ManagedElement


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.
The inventory NRM contains two alternatives for inventory data modeling. Alternative 1 is for NE structure and hardware inventory. Alternative 2 is an extended version for inventory information modeling consisting of NE structure, hardware, software and license data inventory.

Alternative 1, hardware inventory model
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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: Alternative 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.

Alternative 2, extended model for hardware, software and licence inventory 
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Figure 6.2.2: Alternative 2 - Inventory Management NRM Containment/Naming and Association diagram

NOTE:
Inventory information upload in alternative 2 is done using the the FT IRP and related FT IRP notification capabilites
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: image8.wmf]InventoryUnit

<<

InformationObjectClass>>

Top (from 32.622)

<<

InformationObjectClass>>


Figure 6.2.2: Inventory Management NRM Inheritance Hierarchy

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
	Visibility
	Support Qualifier
	Read Qualifier
	Write Qualifier

	inventoryUnitId
	+
	M
	M
	-

	inventoryUnitType
	+
	M
	M
	-

	vendorUnitFamilyType
	+
	O
	M
	-

	vendorUnitTypeNumber
	+
	O
	M
	-

	versionNumber
	+
	O
	M
	-

	vendorName
	+
	M
	M
	-

	serialNumber
	+
	O
	M
	-

	dateOfManufacture
	+
	O
	M
	-

	dateOfLastService
	+
	O
	M
	-

	unitPosition
	+
	O
	M
	-

	manufacturerData
	+
	O
	M
	-


6.3.1.3
Attribute constraints
Optional attributes vendorUnitFamilyType, vendorUnitTypeNumber and serialNumber shall be mandatory for hardware.

6.3.1.4
Relationships

None.

6.3.1.5
State diagram

None.

6.3.1.6
Notifications

None.
6.3.2
InventoryUnitNE
6.3.2.1
Definition

This SupportIOC represents the logical and physical structure of the NE.
6.3.2.2
Attributes

Attributes of InventoryUnitNE
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	· 

	neId
	M
	M
	· 

	customerIdentifier
	O
	M
	-

	productName
	M
	M
	-

	vendorName
	M
	M
	-

	productType
	M
	M
	-

	salesUniqueId
	O
	M
	-

	operatorUniqueName
	O
	M
	-

	siteId
	O
	M
	-

	additionalInformation
	O
	M
	-


6.3.2.3
Attribute constraints
None.
6.3.2.4
Relationships

None.

6.3.2.5
State diagram

None.

6.3.2.6
Notifications

None.
6.3.3
InventoryUnitHw
6.3.3.1
Definition

This SupportIOC represents the hardware components.
6.3.3.2
Attributes

Attributes of InventoryUnitHw
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	serialNo
	M
	M
	-

	hwType
	M
	M
	-

	hwName
	O
	M
	-

	hwVersion
	M
	M
	-

	vendorName
	O
	M
	-

	salesUniqueId
	O
	M
	-

	hwUnitLocation
	M
	M
	-

	model
	M
	M
	-

	hwCapability
	O
	M
	-

	modificationDate
	O
	M
	-

	manualDataEntry
	M
	M
	-

	additionalInformation
	O
	M
	-


6.3.3.3
Attribute constraints
None.
6.3.3.4
Relationships

None.

6.3.3.5
State diagram

None.

6.3.3.6
Notifications

None.

6.3.4
InventoryUnitSw
6.3.4.1
Definition

This SupportIOC represents the software components.
6.3.4.2
Attributes

Attributes of InventoryUnitSw
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	swId
	M
	M
	-

	swName
	O
	M
	-

	swVersion
	O
	M
	-

	vendorName
	O
	M
	-

	salesUniqueId
	O
	M
	-

	classification
	M
	M
	-

	swStatus
	O
	M
	-

	installationTime
	O
	M
	-

	additionalInformation
	O
	M
	-


6.3.4.3
Attribute constraints
None.
6.3.4.4
Relationships

None.

6.3.4.5
State diagram

None.

6.3.4.6
Notifications

None.

6.3.5
InventoryUnitLic
6.3.5.1
Definition

This SupportIOC represents the licence components.
6.3.5.2
Attributes

Attributes of InventoryUnitLic
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	licId
	M
	M
	-

	licType
	O
	M
	-

	vendorName
	O
	M
	-

	licActivationDate
	O
	M
	-

	validity
	O
	M
	-

	key
	O
	M
	-

	licStatus
	O
	M
	-

	salesUniqueId
	O
	M
	-

	additionalInformation
	O
	M
	-


6.3.5.3
Attribute constraints
None.
6.3.5.4
Relationships

None.

6.3.5.5
State diagram

None.

6.3.5.6
Notifications

None.

6.4
Information relationship definitions


6.4.1
MFNERelation (O)

6.4.1.1
Definition

This association represents the unidirectional relation between ManagedFunction and InventoryUnitNE.

6.4.1.2
Roles

	Name
	Definition

	NEList
	This role represents the associated InventoryUnitNE instances of a ManagedFunction instance. 

	MFunction
	This role represents the associated ManagedFunction instances of a InventoryUnitNE instance. 


6.4.1.3
Constraints

None.
6.4.2
NESWRelation (O)

6.4.2.1
Definition

This association represents the bidirectional relation between InventoryUnitNE and InventoryUnitSW.

6.4.2.2
Roles

	Name
	Definition

	NEList
	This role represents the associated InventoryUnitNE instances of a InventoryUnitSW instance. 

	SWList
	This role represents the associated InventoryUnitSW instances of a InventoryUnitNE instance. 


6.4.2.3
Constraints

None.
6.4.3
NEHWRelation (O)

6.4.3.1
Definition

This association represents the bidirectional relation between InventoryUnitNE and InventoryUnitHW.

6.4.3.2
Roles

	Name
	Definition

	NEList
	This role represents the associated InventoryUnitNE instances of a InventoryUnitHW instance. 

	HWList
	This role represents the associated InventoryUnitHW instances of a InventoryUnitNE instance. 


6.4.3.3
Constraints

None.
6.4.4
NELICRelation (O)

6.4.4.1
Definition

This association represents the bidirectional relation between InventoryUnitNE and InventoryUnitLIC.

6.4.4.2
Roles

	Name
	Definition

	NEList
	This role represents the associated InventoryUnitNE instances of a InventoryUnitLIC instance. 

	LICList
	This role represents the associated InventoryUnitLIC instances of a InventoryUnitNE instance. 


6.4.4.3
Constraints

None.
6.4.5
SWLICRelation (O)

6.4.5.1
Definition

This association represents the bidirectional relation between InventoryUnitSW and InventoryUnitLIC.

6.4.5.2
Roles

	Name
	Definition

	SWList
	This role represents the associated InventoryUnitSW instances of a InventoryUnitLIC instance. 

	LICList
	This role represents the associated InventoryUnitLIC instances of a InventoryUnitSW instance. 


6.4.5.3
Constraints

None.
6.4.6
SWHWRelation (O)

6.4.6.1
Definition

This association represents the bidirectional relation between InventoryUnitSW and InventoryUnitHW.

6.4.6.2
Roles

	Name
	Definition

	SWList
	This role represents the associated InventoryUnitSW instances of a InventoryUnitHW instance. 

	HWList
	This role represents the associated InventoryUnitHW instances of a InventoryUnitSW instance. 


6.4.6.3
Constraints

None.
6.4.7
HWLICRelation (O)

6.4.7.1
Definition

This association represents the bidirectional relation between InventoryUnitHW and InventoryUnitLIC.

6.4.7.2
Roles

	Name
	Definition

	HWList
	This role represents the associated InventoryUnitHW instances of a InventoryUnitLIC instance. 

	LICList
	This role represents the associated InventoryUnitLIC instances of a InventoryUnitHW instance. 


6.4.7.3
Constraints

None.
6.5
Information attribute definitions

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

	additionalInformation
	Supplementary information about inventory data (if any)
	

	classification
	Name of installed SW (e.g. SW release, SW build, SW patches), empty value possible
	

	customerIdentifier
	Unique identification of a vendors’ customer
	

	dateOfManufacture
	Date of Manufacture of inventory unit.
	

	dateOfLastService
	Date of last service or repair of inventory unit.
	

	hwCapability
	Hardware capability e.g. capacity, size (empty value is possible)
	

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

	hwType
	Type of the HW unit e.g. equipment holder, carriage
	

	hwUnitLocation
	Unique physical / logical location identifier within NE
	

	hwVersion
	Version / revision no. of current unit e.g. firmware version (empty value possible in case no versioning is available)
	

	id
	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.
	

	installationTime
	Date/time stamp of SW installation
	

	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])
	

	key
	License activation key according to the used licensing system
	

	licActivationDate
	Date/time stamp of license activation
	

	licId
	Unique identifier of a license (e.g. name, code)
	

	licStatus
	License status – applicable only for managed licenses (e.g. scheduled, valid, expired, invalid, capacity violated)
	

	licType
	Describing type of current license (e.g. capacity, particular feature,
no. of subscribers)
	

	manualDataEntry
	Indicates whether unit is passive (manual insertion of inventory data is needed) or active (inventory data can be read from the unit)
	

	manufacturerData
	Manufacturer specific data of inventory unit.
	

	model
	Equipment configuration, e.g. standard hw unit or a variant that may contain additional disk capacity (empty value possible)
	

	modificationDate
	Date/time stamp of last change (e.g. repair action)
	

	neId
	vendor defined unique identifier of a logical or physical network element unit
	

	operatorUniqueName
	Unique NE identifier used by operator
	

	productName
	NE name classifying a vendor’s product family or function
	

	productType
	Identifier of the e.g. platform, in case the product can be based on different HW/SW platforms (not used for logical NEs)
	

	salesUniqueId
	Unique identifier used by vendor (used e.g. for ordering a new unit)
	

	serialNo
	Serial number given from factory
	

	serialNumber
	Serial number of inventory unit.
	

	siteId
	NE site in customer network
	

	swId
	Unique identifier of a SW unit
	

	swName
	SW release name used
	

	swStatus
	Status of the SW unit (e.g. installed, archived)
	

	swVersion
	Version identifier of the SW unit
	

	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.
	

	validity
	License validity which may include one of the elements duration, end (expiration date) or forever
	String?

	vendorName
	Name of inventory unit vendor (or vendors may provide manufacturer name)
	String?

	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.
	


6.5.2
Constraints

None

6.6
Particular information configurations

None

	End of Change 2
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