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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Legal Notice
This Technical Specification (TS) has been produced by ET Sl 3rd Generation Rartnership Project (3GPP).

The present document may refer to technical specificationsor reports.using their 3GPP identities. These shall be
interpreted as being references to the corresponding’ ET.SI deliverables.

The cross reference between 3GPP and ET Sl.identities can-be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not", should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family coveringthe 3" Gengration Partnership Project; Technical Specification
Group Services and System Aspects; Telecommunicationsmanagement; as identified below:

28.621 Generic Network Resource Model (NRM) Integration Reference Point (IRP); Requirements;

28.622Generic Network Resource Model (NRM).Integration Reference Point (IRP); Information Service (1S)

28.623Generic Network Resource Model(NRM) Integration Reference Point (IRP); Solution Set (SS) definitions.

Theinterface Itf-N, defined in 3GPP TS'32:102 [2], is built up by a number of Integration Reference Points (IRPs) and
arelated Name Convention, which realise the functional capabilities over thisinterface. The basic structure of the IRPs
isdefined in 3GPP TS 32.150 [4].

The present document is part of a set that has been developed for converged management solutions.

The present document is part of a set that is used for management and orchestration of 5G networks and network
dicing.
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1 Scope

The present document specifies the Generic network resource information that can be communicated between an
IRPAgent and an IRPManager for telecommunication network management purposes, including management of
converged networks and networks that include virtualized network functions.

This document specifies the semantics of information object class attributes and relations visible across the reference
point in a protocol and technology neutral way. It does not define their syntax and encoding.

This document supports the Federated Network Information Model (FNIM) concept described in [8] in that the relevant
Information Object Class (I0C)s defined in this specification are directly or indirectly inherited from those specified in
the Umbrella Information Model (UIM) of [9].

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 32.101: "Telecommunication manageiment; Principles and high level requirements’.

[2] 3GPP TS 32.102: " Tel eCommuni cation'management; Architecture”.

[3] 3GPP TS 32.302;  Telecommuni cation management; Configuration Management (CM);
Notification Integration Reference’Point (IRP): Information Service (1S)".

[4] 3GPP TS 32.150: " Telecommunication management; Integration Reference Point (IRP) Concept
and Definitions".

[5] 3GPP TS 23.003: "Technical Specification Group Core Network and Terminals; Numbering,
addressing and identification"

[6] 3GPP TS 32.532: " Telecommunication management; Software Management Integration
Reference Point (IRP); Information Service (1S) "

[7] ITU-T Recommendation X.710 (1991): "Common Management Information Service Definition
for CCITT Applications'.

[8] TS 32.107: "Telecommunication management; Fixed Mobile Convergence (FMC) Federated
Network Information Model (FNIM)"

[9] TS 28.620: "Telecommunication management; Fixed Mobile Convergence (FMC) Federated
Network Information Model (FNIM) Umbrella Information Model (UIM)"

[10] TS 32.156: "Telecommunication management; Fixed Mobile Convergence (FMC) Model
Repertoire”

[11] 3GPP TS 32.111-2; "Telecommunication management; Fault Management; Part 2: Alarm

Integration Reference Point (IRP): Information Service (19)".

[12] 3GPP TS 32.662: "Telecommunication management; Configuration Management (CM); Kernel
CM Information Service (1S)".

[13] 3GPP TS 32.300: " Telecommunication management; Configuration Management (CM); Name
convention for Managed Objects’.
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[14] 3GPP TS 32.600: "Telecommunication management; Configuration Management (CM); Concept
and high-level requirements”.

[15] ETSI GSNFV 003 V1.1.1: "Network Functions Virtualisation (NFV); Terminology for Main
Conceptsin NFV".

[16] ETSI GSNFV-IFA 008 v2.1.1: "Network Functions Virtualisation (NFV); Management and
Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification”.

[17] ETSI GSNFV-IFA 015 v2.1.2: "Network Functions Virtualisation (NFV); Management and
Orchestration; Report on NFV Information Model".

[18] ETSI ES 202 336-12 VV1.1.1: "Environmental Engineering (EE); Monitoring and control interface
for infrastructure equipment (power, cooling and building environment systems used in
telecommunication networks); Part 12: ICT equipment power, energy and environmental
parameters monitoring information model".

[19] ITU-T Recommendation X.731: "Information technology - Open Systems Interconnection -
Systems Management: State management function”.

[20] 3GPP TS 28.552: "Management and orchestration; 5G performance measurements”.

[21] 3GPP TS 28.625: " State Management Data Definition Integration Reference Point (IRP);
Information Service (1S) ".

[22] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [22], 3GPP TS 32.101 [1],
3GPP TS 32.102 [2], 3GPP TS 32.150 [4] and 3GPP TS 32.600 [14] and the following apply. An abbreviation defined
in the present document takes precedence over-the definition of the same abbreviation, if any, in 3GPP TR 21.905 [22],
3GPPTS32.101 [1], 3GPP TS 32.102[2], 3GRP TS 32.150 [4] and 3GPP TS 32.600 [14].

Association: In general it is used to model relationships between Managed Objects. Associations can be implemented in
several ways, such as.

1) name bindings,

2) reference attributes, and

3) association objects.

This IRP stipulates that name containment associations shall be expressed through name bindings, but it does not
stipulate the implementation for other types of associations as a general rule. These are specified as separate entitiesin
the object models (UML diagrams). Currently however, al (non-containment) associations are modelled by means of
reference attributes of the participating MOs.

Information Object Class (10C): An IOC represents the management aspect of a network resource. It describes the
information that can be passed/used in management interfaces. Their representations are technology agnostic software
objects. |OC has attributes that represents the various properties of the class of objects. See the term "attribute” defined
in[10]. Furthermore, |OC can support operations providing network management services invocable on demand for that
class of objects. An 10C may support notifications that report event occurrences relevant for that class of objects. It is
modelled using the stereotype "Class' in the UML meta-model. See TS 32.156 [10] for additional information on 10C.
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Managed Object (MO): A MO isan instance of a Managed Object Class (MOC) representing the management aspects
of anetwork resource. Its representation is atechnology specific software object. It is sometimes called MO instance
(MOQI). The MOC isaclass of such technology specific software objects. An MOC is the same as an |OC except that
the former is defined in technology specific terms and the latter is defined in technology agnostic terms. MOCs are
used/defined in SS level specifications. IOCs are used/defined in IS level specifications.

M anagement I nfor mation Base (MIB): A MIB isan instance of an NRM and has some values on the defined
attributes and associations specific for that instance. In the context of the present document, an MIB consists of:

1) aName space (describing the MO containment hierarchy in the MIB through Distinguished Names),
2) anumber of Managed Objects with their attributes and

3) anumber of Associations between these MOs. Also note that TMN (ITU-T Recommendation X.710 [7]) defines
a concept of a Management Information Tree (also known as a Naming Tree) that corresponds to the name space
(containment hierarchy) portion of this MIB definition. Figure 3.1 depicts the relationships between a Name
space and a number of participating MOs (the shown association is of a non-containment type)

~
#®—& Nameconta nment
O wo > MIB
--—-— Assod aion

4

Figure 3.1: Relationships between a Name'space and a:number of participating MOs

Name space: A name space is a collection of namesiThed RP name convention (see 3GPP TS 32.300 [13]) restricts the
name space to a hierarchical containment structure,including its simplest form - the one-level, flat name space.

All Managed Objectsin aMIB are included in the corresponding name space and the M1B/name space shall only
support a strict hierarchical containment structure.(with ane reot-object). A Managed Object that contains another is
said to be the superior (parent); the contained Managed Object is referred to as the subordinate (child). The parent of all
MOsin asingle name spaceis called aLocal Root. Theultimate parent of all MOs of all managed systemsis called the
Global Root.

Network resour ce: discrete entity represented.by ar'Information Object Class (IOC) for the purpose of network and
service management.

NOTE: A network resource couldrepresent intelligence, information, hardware and software of a
telecommunication network.

Network Resource Model (NRM): A collection of 10Cs, inclusive of their associations, attributes and
operations, representing a set of network resources under management.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [22] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPPTR 21.905 [22].

DN Distinguished Name (see 3GPP TS 32.300 [13])

I0C Information Object Class

MO Managed Object

MOC Managed Object Class

MOI Managed Object Instance

NFVI Network Functions Virtualisation Infrastructure (NFV1): Defined in ETSI GSNFV 003 [15].
RDN Relative Distinguished Name (see 3GPP TS 32.300 [13])
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SS Solution Set
VNF Virtualised Network Function
4 Model
4.1 Imported information entities and local labels

Label reference

Local label

3GPP TS 32.111-2 [11], notification, not i f yAckSt at eChanged

not i f yAckSt at eChanged

3GPP TS 32.662 [12], notification, not i f yAt t ri but eVal ueChanged

notifyAttributeVal ueChanged

3GPP TS 32.111-2 [11], notification, not i f yChangedAl arm

not i f yChangedAl arm

3GPP TS 32.111-2 [11], notification, not i f yCl ear edAl arm

noti fyd ear edAl arm

3GPP TS 32.111-2 [11], notification, not i f yConment s

noti fyConment s

3GPP TS 32.111-2 [11], notification, not i f yNewAl ar m

not i f yNewAl arm

3GPP TS 32.662 [12], notification, not i f yObj ect Creati on

noti fyQObj ect Creati on

3GPP TS 32.662 [12], notification, not i f yObj ect Del eti on

noti f yCbj ect Del eti on

3GPP TS 32.111-2 [11], notification, not i f yAl ar nLi st Rebui | t

noti fyAl arnli st Rebui | t

3GPP TS 32.111-2 [11], notification,
noti f yPot enti al Faul t yAl ar nLi st

noti f yPot enti al Faul t yAl arnLi st

3GPP TS 32.532 [6], notification, not i f yDownl oadNESWSt at usChanged

not i f yDownl oadNESwSt at usChanged

3GPP TS 32.532 [6], notification, not i f yl nst al | NESwSt at usChanged

noti fyl nstal | NESwSt at usChanged

3GPP TS 32.532 [6], notification, not i f yAct i vat eNESWSt at usChanged

notdfyActi vat eNESWSt at usChanged

3GPP TS 28.620 [9], IOC, Donai n_

Domaiin_

3GPP TS 28.620 [9], IOC, ManagedE!l enent _

ManagedEl enent _

3GPP TS 28.620 [9], IOC, Functi on_

Functi on_

3GPP TS 28.620 [9], IOC, Managenent Syst em_

Managenent Syst em_

3GPP TS 28.620 [9], IOC, Topol ogi cal Li nk_

Topol ogi cal Li nk_

3GPP TS 28.620 [9], IOC, Top_

Top_

4.2 Class diagrams

4.2.1 Relationships

This clause depicts the set of classes (e.g. IOCs) that encapsulates the information relevant for this IRP. This clause
provides the overview of the relationships of relevant classesin UML. Subsequent clauses provide more detailed

specification of various aspects of these classes.

The following figure shows the containment/naming hierarchy and the associations of the classes defined in the present
document. See Annex A of aclass diagram that combines this figure with Figure 1 of [2], the class diagram of UIM.
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| «InformationfbjectClasse |
Subletwork

*. ¢ T % o1
* 1 1
=namess» =Namess

‘ «name‘» i

«InformationObjectClass» | : «names» | #InformationCbjectClasss " «InformationObjectClasse «ProxyClasss
ManagementNode 1 " IRPAgent MeContext aAny

T
«nNames=
*

«InformationObjectClasse

«nNames=

i

ManagedElement
«Namess
1
«InformationObjectClasss | 1 *
ManagedFunctian lage———nAMES? | rhformationObjectClasss
=P rP

NOTE 1. ManagedEl enent may be contained either
-inaSubNet wor k (since SubNetwork inherits from Domain_ and ManagedElement inherits from ManagedElement_
and Domain_ name-contained ManagedElement__ as observed in the figure of Annex A) or
-inaMeCont ext instance as observed by the above figure or in the figure of Annex A.
This either-or relation cannot be shown by using an {xor} constraint in the above figure.
ManagedEl enent may also have no parent instance at all.
NOTE 2: Each instance of the VsDat aCont ai ner shall only be contained under one IOC. The VsDat aCont ai ner can be
contained under |OCs defined in other NRMs.
NOTE 3: If the configuration contains severa instances of SubNet wor k, exactlyene SubNet wor k instance shall directly or
indirectly contain al the other SubNet wor k instances,
NOTE 4: The SubNet wor k instance not contained in anysother instance of SubNet wor k isreferred to as "the root
SubNet wor k instance".
NOTES5: Managenent Node shal be contained in the rget SubNet wor k instance.
NOTE 6: If contained in a SubNet wor k instance, | RPAgent;shall*be contained in the root SubNet wor k instance.
NOTE 7: For aclarification on the choice of<containment of .the [XRPAgent (sinceit has three possible parents), see the def. of
| RPAgent .

Figure 4.2.1-1: Containment/Naming and Association NRM fragment

Each Managed Object isidentified with a Distinguished Name (DN) according to 3GPP TS 32.300 [13] that expresses
its containment hierarchy. As an example, the DN.of aManagedEl enent instance could have aformat like:

SubNet wor k=Sweden,MeCont ext =MEC-Gbg-1, ManagedEl enent =RNC-Gbg-1.

| #InformationfbjectClasse
ManagedFfunction

1 =
«Na gn waMmess
& &

«InformationfbjectClasasx d—

VeDataContainer

#InformationCbjectClasss
Managemnentilode

1 ———
«nam?s:o | wNAMEs» ‘
* ®

«InformationCbjectClasss [4—

VeDataContainer

glnformationfbjectClasss
HanagedElement

1 B
«nam’s» «Names=
| * £
«lnformationCbjectClasas |[ds—
VeDataContainer 1

«lnformationfbjectClasss
SubHetwork

1
«nam?s:o | «NaMes» |
* "

#lnformationObjectClasas i
VeDataContainer 1
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