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1 Scope

As a result of the analysis of the requirements for the harmonization of the 3GPP and TMF Information Models in the context of FMC basic use cases were developed [6], [14]. These use cases led to the recognition that it would be necessary to define common model elements applicable for wire-line and wireless networks. This document defines these common model elements. 

2 References
1 ATM Forum, Technical Committee, Network Management, M4 Network View CMIP MIB Specification, CMIP Specification for the M4 Interface, Sep, 1995

2 3GPP TS 32.xyz series on NRM
3 3GPP TS 32.300 Telecommunication management; Configuration Management; Name convention for Managed Objects

4 S5-102610 S5vTMFa033 E NSN Proposed enhancement of Generic NRM IOCs v3
5 TS 32.622 Generic network resources IRP: NRM
6 3GPP TR 32.833 Study on Management of Converged Networks (3GPP SA5)
7 GB922, Information Framework (SID) Suite, Release 9.0 (http://www.tmforum.org/browse.aspx?catID=9285&artf=artf2048)
8 MTOSI 2.0 (http://www.tmforum.org/MTOSIRelease20/MTOSISolutionSuite/35252/article.html)
9 SD1-44_ConnectionlessTechnologyManagement.pdf available as part of [8] (Especially Appendix III Mapping MEF – MTNMETH)
10 SD1-7_DSLOverview.pdf available as part of [8]
11 SD1-18_layers.pdf available as part of [8] (Especially 4.2.7 ATM and SDH capable STM-4)
12 Connectionless, Connection Oriented Convergence and TP Modelling (http://tmforum.org/FeatureDescription/ConnectionlessConnection/41718/article.html)
13 TR 146 Lifecycle Compatibility Release 1.0 (http://www.tmforum.org/TechnicalReports/TR146LifecycleCompatibility/36664/article.html)
14 TR 166 Information Model Federation Concepts and Principles (http://collab.tmforum.org/sf/go/doc13634?nav=1)

15 Fixed Mobile Convergence (FMC) Network Management – Federated Network Model (FNM)
16 TM Forum MTOSI SD1-25_objectNaming.doc
















3 Definitions and abbreviations
For the purposes of this document, the following definitions, symbols and abbreviations apply. For definitions, symbols and abbreviations not found here. See also Fixed Mobile Convergence (FMC) Network Management – Federated Network Model (FNM) [15].
3.1 Definitions


TBD
3.2 Symbols and abbreviations

FNM
Federated Network Model

FMC
Fixed Mobile Convergent
LT
Layer Termination
ME
Managed Element

NM
Network Management

NW
Network

TPE
Termination Point Encapsulation
…
4 Umbrella – Partition operational
This section introduces a number of classes that form the Umbrella model. These classes are represented in UML and are implementation neutral views in that they only capture the semantics of the model from both a purpose neutral and purpose specific perspective.  They do not: 
a) Include syntax or representation of the information in a system or on-the-wire between systems  
b) Relate to the protocol used to create/delete/read/write/modify the NM information.
Various SDOs and organizations will use the Umbrella classes for definition of Domain/Technology-specific model classes. This procedure will maximize the probability of the domain/technology specific concrete classes (from various SDOs) being semantically consistent, a necessary characteristic for FMC NM purposes.
Currently, 3GPP SA5 defines its abstract classes in its Generic NRM IRP [5] and defines concrete classes in other NRM IRPs such as EUTRAN NRM IRP.  3GPP/SA5 have agreement and will consider changes in classes in its Generic NRM IRP such that they are harmonized (if not identical) to those (to-be-defined) as Umbrella classes. Classes from other IRPs that are relevant for consideration in the Umbrella model are likely to be reflected in some way in the Generic NRM IRP for use in the Umbrella. 
Umbrella classes are partitioned.  Classes in “Partition operational” are used to capture run-time behaviour of managed resources.  Classes in “Partition inventory” are used to capture static behaviour of managed resources.
4.1 Class diagram
4.1 

The criteria for choosing these classes is their relevance to (e.g. can be used by) Domain/Technology-specific model classes (e.g. 3GPP/SA5 network resource model [2], BBF ATM network management model [1], TMF MTNM, DMTF CIM)”

Note that this set of classes is basic in that their definitions and usage are necessary for the harmonization of various Domain/Technology-specific model classes, forming the so-called FNM.  
These classes are abstract.  Other classes are for further study.
· Domain_ (similar to SubNetwork of 3GPP [5] and MultiLayerSubNetwork of SID/MTOSI [ ?] ;)
· ManagedElement_ (similar to ManagedElement of 3GPP [5] and SID/MTOSI [ ?] ;)
· Function_ (similar to ManagedFunction of 3GPP [5] and LogicalResource of SID/MTOSI [ ?] ;)
· ManagementSystem_ (similar to ManagementNode of 3GPP [5] and OperationsSystem of SID/MTOSI [ ?] ;) 
· TopologicalLink_ (smilar to Link [5] of 3GPP and TopologicalLink of SID/MTOSI [ ?] ;)
· TerminationPointEncapsulation_ (similar to TerminationPoint of SID/MTOSI [ ?] ;)
· LayerTermination_ (similar to ?? of SID/MTOSI [ ?] ;)
· 
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Figure 1: UML classes

· 
· 
· 
4.2 Class definition

4.2.1 Domain_


4.2.1.1 Definition
This represents a set of managed entities such as:

· A topological component which describes the potential for connectivity;

· A logical grouping or partitioning of the managed resources. 

4.2.1.2 4.2.1.2
Attributes


· 
· 
	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	dnPrefix
	M
	M
	-

	userLabel
	M
	M
	M

	userDefinedNetworkType
	M
	M
	-


Editor’s Note: We may keep userDefinedNetworkType and normalise/change the name of attribute and add more legal values.
4.2.2 ManagedElement_

4.2.2.1
Definition

This represents telecommunications equipment within the telecommunications network that performs Managed Element (ME) functions, e.g., provides support and/or service to the subscriber.  

An ME communicates with a manager (directly or indirectly) for the purpose of being monitored and/or controlled. MEs may or may not additionally perform element management functionality.  

An ME contains equipment that may or may not be geographically distributed. An ME is often referred to as a "Network Element".

4.2.2.2
Attributes

	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	dnPrefix
	M
	M
	-

	managedElementType
	O
	M
	-

	userLabel
	M
	M
	M

	locationName
	M
	M
	-


4.2.3 Function_

4.2.3.1
Definition

This is provided for sub-classing only.   Note that a ManagedElement_ may contain several managed functions. 
4.2.3.2
Attributes

	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	userLabel
	M
	M
	M


4.2.4 ManagementSystem_

4.2.4.1
Definition

This represents a telecommunications management system (EM) that contains functionality for managing a number of MEs. The management system communicates with the MEs directly or indirectly over one or more interfaces for the purpose of monitoring and/or controlling these MEs.

This class has similar characteristics as the ManagedElement_. The main difference between these two classes is that the ManagementSystem_ has a special association to the MEs that it is responsible for managing. 

4.2.4.2
Attributes

	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	M
	M
	M



4.2.5 TopologicalLink_
4.2.5.1
Definition
The TopologicalLink_ represents a communication relationship between network entities and indicates that information is intended to flow between those network entities. The TopologicalLink_ always represents a logical relationship. 



Editor’s note: This class is essentially a Trail with respect to the position in the network, that the solution needs to be multi-ended and that the Trail in ITU-T is not multi-ended.


4.2.5.2
Attributes

	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	M
	M
	M

	aEnd
	M
	M
	-

	zEnd
	M
	M
	-

	linkType
	O
	M
	-

	layerProtocolNameList
	M
	M
	-

	protocolVersion
	O
	M
	-


4.2.6 TerminationPointEncapsulation_
4.2.6.1
Definition

0.1.1.1.1 
The TerminationPointEncapsulation_ (TPE) represents one or more functions that terminate/originate a signal, that adapt a signal for use and that enable a signal to propagate. Hence a TPE can represent the end point of a signal flow. (see ANNEX on Structure).
The TPE can also represent the intermediate point of a signal flow.
 See [??] for information on TPE structure.
A TPE is capable of encapsulating multiple transport functions (G.805 termination functions, adapters, points etc) at many different layers where the encapsulated transport functions are all related to the same signal flow. There are specific rules that guide encapsulation (see Annex C (informative): Rationale and Usage of TPE/LTANNEX on USAGE)
.
 The encapsulated layers may be exposed (of its details of the transport assembly) via usage of instances of LayerTermination_ (LT).

The TPE deals equivalently with unidirectional and bidirectional flows. A bidirectional flow is where pairings of unidirectional flows have some shared fate or are considered as related in some way such that all entities associated with the whole bidirectional flow will be encapsulated in one TPE. Where a bidirectional flow is encapsulated it is possible to connect to only one of the two directions of flow and this can be represented through parameters of the TPE.

4.2.6.2
Attributes

	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	direction

	M

	M
	-

	tpeType

	M

	M
	-


4.2.7 LayerTermination_
4.2.7.1
Definition
The LayerTermination_ (LT) encapsulates the functions and points associated with one instance of a layer (ITU-T xxx). The functions include the adapter functions, the termination functions and the connection points of that layer. In this case the term layer is essentially synonymous with the term protocol as use by other standards. All functions encapsulated have the same signal granularity, closely associated characteristic type and essential rate. A specific LayerTermination may be equipped with a subset of capabilities. Where the TPE is semi-transparent the layers encapsulated by a TPE are exposed by the LayerTermination_ set that it contains.

The LayerTermination_ provides the relevant layer parameters for the semi-transparent TPE cases
.

The LayerTermination_ allows for detailed layer description of a TPE (potentially representing a port) and for precise association of the TPE with a TopologicalLink_ (or other representatives of forwarding relationship).

4.2.7.2
Attributes
	Attribute Name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	layerProtocolName

	M
	M
	-

	direction

	M
	M
	-

	ltType

	M
	M
	-

	index

	O
	M
	-


5 
5.1.1.1.1 
6 
6.1.1.1.1 
7 
	8 
	9 
	10 
	11 

	12 
	13 
	14 
	15 



16 Umbrella – Partition operational
TBD
17 Umbrella – Class attribute definitions
17.1 Definitions and legal values
	Attribute Name
	Definition
	Legal Values

	aEnd
	The value of this attribute shall be the Distinguished Name of the alphabetically first instance in the Link subclass name to which this link/relation is associated (i.e., pointing to the instance of <X> as described in the definition of Link IOC in the present document). 
As an example, with Link_As_Slf, aEnd would contain the Distinguished Name of the AsFunction instance, and the zEnd would contain the Distinguished Name of SlfFunction instance.

	For instance whose class is defined by 3GPP, the legal values would be in conformant with TS 32.300 [3].
For instance whose class is defined by TM Forum, the legal values would be in conformant with TM Forum MTOSI SD1-25_objectNaming.doc [16].

	direction

	Client-Server, Server-Client, Bidirectional
	

	dnPrefix
	It carries the DN Prefix information as defined in Annex C of 32.300 [2] or no information.
	

	id
	An attribute whose class name and 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.
	Values to be conformant with TS 32.300 [2]

	index

	Provides any relevant indexing of the LT (channel number etc for example 373 see SDH spec for detail)
	

	ltType

	Name of specification of construction of the LT (CP only…)
	

	managedElementType
	The type of managed element. It is a multi-valued attribute with one or more unique elements. Thus, it may represent one ME functionality or a combination of more than one functionality. 

The actual syntax and encoding of this attribute is Solution Set specific.
	The legal values of this attribute are the names of the IOC(s) that are (a) derived/subclassed from ManagedFunction and (b) directly name-contained by ManagedElement IOC (on the first level below ManagedElement), but with the string “Function” excluded. 

If a ManagedElement contains multiple instances of a ManagedFunction this attribute will not contain repeated values.

The capitalisation (usage of upper/lower case) of characters in this attribute is insignificant.  Thus, the IRPManager should be case insensitive when reading these values.
Two examples of legal values are: 

· NodeB;

· HLR,VLR.



	linkType
	This attribute defines the type of the link.
	Signalling, Bearer, OAM&P, Other or multiple combinations of the above types.

	locationName
	The physical location of this entity (e.g. an address).
	

	managedElements
	Models the role Manager. This attribute contains a list of the DN(s) of the related ManagedElement instance(s).
	

	managedBy
	Models the role subordinate. This attribute contains a list of the DN(s) of the related ManagementNode instance(s). 
	

	layerProtocolName

	Name and additional descriptive information for the protocol/layer used for the LT. Syntax and semantic is not specified
.
	

	layerProtocolNameList
	Name(s) and additional descriptive information for the protocol(s)/layer(s) used for the associated communication link. Syntax and semantic is not specified

.
	

	layerProtocolVersionList
	Versions(s) and additional descriptive information for the protocol(s) used for the associated communication link. Syntax and semantic is not specified.
	

	tpeType

	Name of specification of construction of the TPE
	

	userDefinedNetworkType
	Textual information regarding the type of network, e.g. UTRAN.
	

	userLabel
	A user-friendly (and user assignable) name of this object.
	

	zEnd
	The value of this attribute shall be the Distinguished Name of the alphabetically second instance in the Link subclass name to which this link/relation is associated (i.e., pointing to the instance of <Y> as described in the definition of Link IOC in the present document).
As an example, with Link_As_Slf, aEnd would contain the Distinguished Name of the AsFunction instance, and the zEnd would contain the Distinguished Name of SlfFunction instance.

	Same as those defined for aEnd.


Annex A (informative): Extract from TS 32.622 Generic network resources IRP: NRM [5] 
This appendix is an extract from [5].  One can note the similarities between the Umbrella class name-containment tree (see 4.1) and that defined in [5].  
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Figure 2: Containment tree of TS 32.622 Generic network resources IRP: NRM [4]
Annex B (informative): Extract from MTOSI documents
This appendix provides the collection of SID/MTOSI currently defined classes as candidates for inclusion in Umbrella.
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Figure 3: MTOSI/MTNM Containment
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Figure 4: MTOSI/MTNM Connection-oriented Class Diagram
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Figure 5: MTOSI/MTNM Connectionless Class Diagram
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Figure 6: MTOSI/MTNM Termination Point Model
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Figure 7: MTOSI/MTNM Inheritance Class Diagram
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Figure 8: MTOSI/MTNM Inheritance Class Diagram with Attributes

Annex C (informative): Rationale and Usage of TPE/LT
This Annex provides the rationale and the usage of LT in conjunction with TPE. 
Rational
A TPE is capable of encapsulating multiple transport functions (G.805 termination functions, adapters, points etc) at many different layers where the encapsulated transport functions are all related to the same signal flow. See Figure 9: Umbrella model related to TM Forum model and ITU-T concepts.
The TPE is used to both reduce the instances of objects required to represent a given transport assembly and to also simplify the translation from traditional environments where layering is not fully represented. 
The encapsulation may be opaque, i.e. not exposing the layering, or semi-transparent, exposing the explicit layering but compacted into a single TPE instance. In the former case, TPE instance does not need to name-contain any LT. In the latter case, TPE instance needs to name-contain instances of LT.

Usage
The TPE provides a place against which to raise alarms, display parameters and set attributes associated with the signal flow. 

The TPE can be related:

· Directly to one or more physical ports (i.e. that the signal is associated directly with an externally visible connector) 
· Note that a physical port could also be related to more than one TPE;
· To logical functions that anchor the signal flow (i.e. it is floating between flexible functions in the equipment with no externally visible connector); 

· To another supporting TPE to represent a client signal of the supporting TPE where there may be many instances of client;
· Note that there may be many instances of server TPE that feed a single client (e.g., in the case of VCAT)


For background see SD1-18 Functional Modelling Concepts [11] and naming refer to SD1-25 Object Naming [16].
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Figure 9: Umbrella model related to TM Forum model and ITU-T concepts






�Agreed: Use the definition as stated here.


�Agreed: Add footnote “see annex <ref> for information on TPE structure”


�Agreed: Add reference to the annex (material required to be added to the annex). Structure annex with several sections with one on TPE structure and one on usage.


�Agreed: Use this definition text.


�Agreed: Layer Termination will be added to the model and hence this text can be used as is.


�Agree: Add this attribute.


�Noted that this is redundant in the case of LT present


�Agreed: Add this attribute


�For further discussion and action: Needs to be considered with respect to interaction with LT type


�Agreed:


Use this text.


� Agreed: Use this definition text. (moved from below). 


�Agreed: Use this definition text. (moved from below).


�Agreed to include as stated.


�Agreed to include as stated.


�Agreed to include as stated.


�Agreed to include as stated.


�Agreed to include. Further discussion required. May want to be specific here and have an attribute “stackDirection” or something that conveys the vertical nature of the flow of the TPE/LT


�Agreed to include. Further discussion required.


�Agreed to include. Further discussion required: Probably only a single type for Umbrella 0.1


�Agreed to include: Change name to layerProtocolName


�Agreed to include: Change text as identified..


�Further discussion required: This should be a formal attribute with controlled values that is extensible to allow vendor extensions.


�Agreed: Change text as identified.


�Agreed to include. Further discussion required.Requires stronger definition?


�Agreed: Concepts OK. Text not agreed. To be included in Annex (editor to construct appropriate section) and text to be reviewed in that context.


�Agreed: Concepts OK. References not agreed. Text needs to be constructed related to the referenced material. To be included in Annex (editor to construct appropriate section) and reviewed in that context.
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Expanded G.805 

Representation

encapsulates

TPE

TPE

{Ordered}

AP = Access Point

CP = Connection Point

CTP = Connection Termination Point ((several different usages)

FEP = Forwarding End Point

FIP = Forwarding Intermediate Point

FR = Forwarding Relationship

LR = Layer Rate (approximately equivalent to protocol)

LT = Layer Termination

PTP = Physical Termination Point

SNC = SubNetwork Connection

TCP = Termination Connection Point

TPE = Termination Point Encapsulation

Key












