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Recommendation I TU-T M.3102

Unified generic management infor mation model for connection-oriented
and connectionless networks

Summary

Recommendation ITU-T M.3102 provides a management information model for unified connection-
oriented and connectionless networks, based on the unified functional architecture of transport
networks specified in Recommendation ITU-T G.800. This model describes information object
classes (I0Cs) and their properties that are generic and useful to describe information exchanged
across all interfaces defined in Recommendation ITU-T M.3010, TMN architecture. These generic
information object classes are intended to be applicable across different technologies, architecture
and services. The information object classes in this Recommendation may be specialized to support
the management of various telecommunications networks.

This Recommendation follows Recommendation ITU-T M.3020, management interface
specification methodology on the analysis phase. The information models provided in this
Recommendation are in a protocol-neutral manner, and can be mapped to multiple protocol-specific
information models (design phase).

History

Edition Recommendation Approval  Study Group
1.0 ITU-T M.3102 2011-01-13 2

Keywords

Connectionless network, connection-oriented network, unified information model.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectua property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2011

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T M .3102

Unified generic management infor mation model for connection-oriented
and connectionless networks

1 Scope

This Recommendation provides a unified management information model for both connection-
oriented and connectionless networks. The information model is based on the unified functional
architecture of transport network specified in [ITU-T G.800]. It is the scope of this
Recommendation to define the following:

- the entities representing the abstraction of resources in unified connection-oriented and
connectionless transport networks;

— the attributes of these entities; and

- the relationship among these entities, including the entities at the same layer and at different
layers.

The above entities are defined in a protocol- and technology-neutral way, which is based on the
methodology specified in [ITU-T M.3020]. But the management interactions are not the purpose of
this Recommendation. It is outside the scope of this Recommendation to define the interactions
across the management interface.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T G.800] Recommendation ITU-T G.800 (2007), Unified functional architecture of
transport networks.

[ITU-T G.805] Recommendation ITU-T G.805 (2000), Generic functional architecture of
transport networks.

[ITU-T G.809] Recommendation ITU-T G.809 (2003), Functional architecture of
connectionless layer networks.

[ITU-T M.3020] Recommendation ITU-T M.3020 (2010), Management interface specification
methodol ogy.

[ITU-T M.3100] Recommendation ITU-T M.3100 (2005), Generic network information model.

[ITU-T M.3160] Recommendation ITU-T M.3160 (2008), Generic, protocol-neutral
management information model.

[ITU-T M.3701] Recommendation ITU-T M.3701 (2010), Common management services — Sate
management — Protocol neutral requirements and analysis.
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3 Definitions

31 Termsdefined elsawhere

This Recommendation uses the following terms defined el sewhere:
3.1.1 information object class[ITU-T M.3020]

3.1.2 information type[ITU-T M.3020]

3.1.3 managed entity [ITU-T M.3100]

3.1.4 management interface [ITU-T M.3100]

3.2 Termsdefined in this Recommendation
This Recommendation has no new definitions.

4 Abbreviations
This Recommendation uses the following abbreviations:

Ac Access

Abs Abstract

AP Access Point

CL Connectionless

CO Connection-Oriented
Con Connection

Dm Domain

Ed End

ER Entity Relationship

Fw Forwarding

FWEP Forwarding End Point
FwIP Forwarding Intermediate Point
FwP Forwarding Point

FwPP Forwarding Point Pool
Gr Group

Im Intermediate

IOC Information Object Class
Lk Link

Log Logical

Ly Layer

MP2MP  Multipoint-to-Multipoint
NE Network Element

Nw Network

P2P Point-to-Point

2 Rec. ITU-T M.3102 (01/2011)



Pl Pool

Pt Point

Ptr Pointer

Rel Relationship
SNw SubNetwork
Top Topological
5 Conventions

This Recommendation uses the conventions defined in [ITU-T M.3020] for requirements capture
and analysis.

6 Information object classes
6.1 Imported information entitiesand local labels
None.

6.2 Class diagrams
6.2.1 Attributesand relationships

6.2.1.1

The network fragment is a grouping of information object classes (10Cs) that represents collections
of interconnected telecommunications and management objects (logical or physical) capable of
exchanging information. These objects have one or more common characteristics, for example, they
may be owned by a single customer or provider, or associated with a specific service network. A
network may be nested within another (larger) network, thereby forming a containment rel ationship.
Layer Network_ Domain in this Recommendation can be either connection-oriented or
connectionless.

Network fragment

IOCsin the network fragment are presented in Figure 1.

<<InformationObjectClass>>

L — — - * Includes i
Network (M.3160) * Includes its subclasses
<<namies>> &

<names>>

0% 0..* 0.* 0..*
<<InformationObjectClass>> |_<<lnf0rmali0n0bjechlass>>—| i_<<InformalionObjectClass>> | |_<<lnformationObjectClass>>—|
Ly Nw_Dm_U | Connection_CO [ Trail_CO | | SNw_Ac_Rel_CL |
_________ ——— ——————m———— —— oo E e
0 ~ | -
> ~ | -7
<<narhes>> S I P
~N | _ -
0.* .
<<InformationObjectClass>> IOC.S shown in dotted
outlines are found
SNw_U )
= in other fragment.

Figure 1 — Containment diagram of network fragment

The entity relationship (ER) diagram of the network fragment is presented in Figure 2.
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10Cs shown in dotted

relation-SNw_U-
Abs_Lk U-2

*

_ I =Procvtiass ** Represent the 10Cs that
oulinesarefound = —————— Managxgd Entlty**l- ————— can be able to support
in other fragment il the SNw_U 10C.
| 0.x
! w
R — | relation-SNw_U-Managed_Enti
|<<|rTf0rmat|onOb1ectC|ass>>| B - -Entity
Ac Gr_U | g
0..* | #contained NSNWL it @ | #oontainedinSNwList
S .
#eontainedAcGrList §; relation-SNw_U-SNw_U
#£10.* * . .
relationrSNw_U-Ac_Gr_U 0.2 | 0. 0. 0..* #eontainedSNwL ist
<<InformationObjectClass>>
SNw_U - -
= 0.2 #linkPtrList
#eontainedFwRList O -1| 0.2 4 0.1
S #containedLkList
relatior SNw_U-Abs Lk Pt U| &
relation SNw_U-Abs Fw_Pt U o 'é.
d|l =
0.* 2| R
—————————— = relation-SNw_U-
I <<InformationObjectClass>> | % a ~
= Abs Lk U-1
Abs Fw Pt U T
——e - <
/ \
/ AN 5 0% 0%
/ \ ____ﬂ_i)'ﬁ___ A
/ N r<<I rf ormati onObjectCl a®>': 1<l nformati onObyj ectCIass;»I
/ N L__AbSLkPLU _ * —Abstk U
/ \ \ S~ ~ _- -
£ \ \ S~ |
N -7 =~ 1

* |ncludes its subclasses:
Fw Ed Pt UandFw Im Pt U

outlines are found

6.2.1.2

in other fragment.

10Cs shown in dotted

* Include its subclasses:

Top Lk UandLog Lk U

Figure 2 — ER diagram of network fragment

Forwarding point fragment

IOCs in forwarding point fragment for the network element view are presented in Figure 3.

<<InformationObjectClass>>
Managed Element (M 3160)

0.*

<<InformationObjectClass>>
Fw_Ed_Pt_U

<<namnes>>

0.*

<<InformationObjectClass>>
Fw_Im_Pt_U

7] * Includes its subclasses ﬁ

~

10Cs shown in dotted
outlines are found
in other fragment.

Figure 3 — Forwarding point fragment — Network element view

IOCs in forwarding point fragment for the network view are presented in Figure 4.
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| <<InformationObjectClass>>| 10Cs shown in dotted

| __LyNwDbmyU_ _ | outlines are found
in other fragment.

<fnames>>

0..* 0.%

<<InformationObjectClass>>
Abs_ Fw Pt U *

* Includes its sub classes:
Fw Im Pt U&Fw Ed Pt U

Figure 4 — Forwarding point fragment — Network view

The entity relationship (ER) diagram of the termination point fragment for the network element
view is presented in Figure 5.

<<InformationObjectClass>>
Fw_Im_Pt_U

0”*
* Includes its subclasses:
Fw_Ed Pt U.& Fw_Im_Pt U
< |
AN N relation-Abs_Fw_Pt U-ASAP |I <<InformationObjectClass>> |
AN > Alarm Severity Assignment Profile (M.3160) :
N
SN0 0-* | 4aSAPPtr 0.1 L _______ J
. <<InformationObjectClass>>
relation-Fw_Pt_P1_U-Abs Fw_Pt U Abs_Fw Pt U
0..*
0..*% 0..* | #supportedByObjectList P ———————
0% <<ProxyClass>> :
0.1 |#fwPtinFwPtPIList , , L Managed Entity |
- - relation-Abs_Fw_Pt_U-ManagedEntity T
<<InformationObjectClass>> |
Fw_Pt PI U 1
N ** Represent the IOCs that
0. can be able to support
<<InformationObjectClass>> the subclasses of Abs Fw Pt U IOC.
Fw_Ed_Pt U

Figure5—ER diagram of forwarding point fragment

6.2.1.3 Topology and connectivity fragment
IOCsin the topology and connectivity fragment for the network view are presented in Figure 6.
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10Cs shown in dotted
outlines are found -

Ly_Nw_Dm_U |
in other fragment. e

T
: <<narpes>>
t
|
I *
| 0..
| <<InformationObjectClass>>
|| Ac_ Gr_ U
| 0..*

_____ LT T 0 * 0 *

| <<InformationObjectClass>>| - _

I SNw_U I <<InformationObjectClass>> <<InformationObjectClass>>

O Top_Lk_U Log_Lk_CO
<names>> O
<<narpes>>
0 *
- 0.* 0.% |0.* 0.* 0.*
<<InformationObjectClass>> <<InformationObjectClass>> <<InformationObjectClass>>
Log_Lk_Pt CO Top_Lk_Pt_U Lk_Con_CO
0..* 0.*
<<InformationObjectClass>> <<InformationObjectClass>>
SNw_Con_CO SNw_Fw_Rel CL

Figure 6 — Topology and connectivity fragment

The entity relationship (ER) diagrams of the topology and connectivity fragment are presented in

<<InformationObjectClass>> [~ —
Fw_Ed_Pt_U

relation-Top_Lk Pt U-
Fw_Ed Pt U

#server FwEdPPr

O“*

Object classes shownin
dotted outlines are found
in other fragment

0.*

0.*

relation SNw_U-Abs Lk _U-1

% Include its subel _ _ _ |<InformationObjectClass>>

Abs Lk U

<<InformationObjectClass>>
Top_Lk Pt U

Figure 7 — ER diagram of topology and connectivity fragment (part 1)
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Figures 7 and 8.
<<ProxyClass> fr;pcinkbitandrfoszdco <sProgClass>>
End_of Link ** Ac_@r_U, o éNW_U._ ' End_of_Link **
1 1
relationAbs Lk U-a EndofLink relationrAbs Lk_U-z_EndofLink
#aEnd |0.*  0.*| #End
<<InformationObjeCtClass>} == = = == = — e e =< * Include its subclasses
Abslk U+
o 0.1 |
relation-Ac_Gr U-Abs Lk U - 0.* relationAbs Lk Pt U-Abs Lk U ]
|
#HkPrList | 0.2 _ #kptr | 0.2 )
<<InformationObjectClass>>| #containedinSNwL ist relation-SNw_U-Abs Lk U-2 <<InformationObjectClass>>
Ac Gr U 0.+ Abs Lk PtU  *
sacPtLig| 0.1 refation-SNw_U-Ac_Gr_U 0.2 | #lkPtrList 0.* | #containedi nSNwList
relationAc_Gr_U- 0.* y<<informationObjeciClass>] #containedL kPtList
Fw Ed Pt U #oontainedAcGrList | _ _ _ SNwU_ o1
0 _=="" (.1 |#containedLKList relation-SNw_U-
- Abs Lk Pt U



<<InformationObjectClass>>
Log_Lk_Pt CO

#HwPtlnLkPtList

O“*

<<InformationObjectClass>>
Log_Lk_CO

1| #lkConPtrList

O“*

relationrLog_Lk _CO-
Lk Con_CO

<<InformationObjectClass>>
Lk_Con_CO

O”*

relationLog Lk Pt_U-Fwg Pt U

relationLk Con_CO-Abs Ac Rel_U

* Includes its subclasses:
Trail_ CO & SNw_Ac Rel CL.

o”*

#serverAcRelList

0.* 0.*

#elientTrail

relationLk_Con_CO-client_ Trail CO

#olientFwRelPrList L JADSACREY

-

Object classes shownin
dotted outlines are found

0.1

relationrSNw_Con_CO-Lk_Con_CO

<<InformationObjectClass>>

#componentPtrList

#compositePtr

1| #clientLkPtrList

SNw_Con_CO
0.*

relation-SNw_Con_CO-SNw_Con_CO

relation SNw_Fw Rel_CL-SNw _Fw_Rel_CL

Object classes shown in
dotted outlines are found
in other fragment

in other fragment
_,, relationTop Lk U-
F<<iFomationObeciClas> | Abs AcRd U
L Trail_CO I
0..1]| #conList
o #serverAcRel
. . *[<<InformationObjectClass>>
relation-Trail CO-SNw_Con_CO Top.Lk U <
0.*
0.* relation SNw_Fw_Rel_CL-Top Lk_U
relationrSNw_Ac Rel_ CL-Top Lk U
0.1 | #componentPtrList
<<InformationObjectClass>>| ( *
SNw_Fw_Rel CL
O“*
relationr-SNw_Ac_Rel_CL-SNw_Fw_Rel_CL
- - SifamationObedCias>] 01

L SNw_Ac_Rel_ CL

#componentPtrList

Figure 8 — ER diagram of topology and connectivity fragment (part 2)

6.2.1.4

Transmission fragment

IOCsin the transmission fragment are presented in Figure 9.
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Object classes shownin
dotted outlines are found

/_/_ B _<> _____ in other fragment
P 7
<<names>> //
* Includes its subclasses ﬁ 0.* //
_—— e = e —_ S —_ —
| <<InformationObjectClass>> |
| Ly Nw_Dm_U |
<<names>>
0.* 0.* 0.* 0.* 0.*
<<InformationObjectClass>>| | <<InformationObjectClass>> <<InformationObjectClass>>
Connection CO * Trail_ CO * SNw_Ac Rel CL  *
~ T ~
~ ~ I ~ -
> | -7
~ | -

Figure 9 — Transmission fragment

The entity relationship (ER) diagrams of the transmission fragment are presented in Figures 10
and 11.

* Includes its subclasses:
Fw Ed Pt U& Fw _Im Pt U

~
~
-~ ~
. ; Object classes shown in —_—_— - — — —
| <<InformationObjectClass>> | ) . | <<InformationObjectClass>> |
— — — — — ~ dotted outlines are found R
| Abs_Fw_Pt U * |

____________ in other fragment —_——— e e
q\l..* 1”*1\

| Abs Fw Pt U * |
relation-Abs Fw_Rel-aEnd_Abs Fw Pt U relation-Abs_Fw_Rel-zEnd_Abs_Fw_Pt U
#aEndFwPtList | 0-1  O-1| 4 EndFwPtList

<<InformationObjectClass>> * Includes its subclasses:
Abs_ Fw Rel U [ ———_ _ | Connection_CO,
Lk Con_CO,
SNw_Con_CO,
SNw_Fw_Rel CL.

Figure 10 — ER diagram of transmission fragment (part 1)
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Object classes shown in
dotted outlines are found
in other fragment

]

#eerverAcRelLigt [<<InformationObjectClass>>

\

#clientTrail -
] o | Connection_CO 0.% << nformationObjectCIass»}
* Includes its subclasses: " L Cir cuitPack (M.3160) |
Trail_CO& SNw_Ac_Rel_CL. T T 0 4T HoortA s At
- - relation-Connection_CO- relation-Connection_CO- 0.1 | #portAssociation
<< Abs Ac Rel_U Trail_ CO
e relationCircuitPack-
~ Trail CO
~. 0.% 0.1 e
<<InformationObjectClass>> <<InformationObjectClass>> #iclientl kConPrList <<InformationObjectClass>>
SNw_Ac Rel_CL Abs Ac Rel U * 0.* Trail_CO
x|t HelientLkPtrList| 1 0.1|foonList
g ) relationLk_Con_CO- . )
g relationTop_Lk_U- Abs ACR U | o relation-Lk_Con_CO-Trail_CO
% Abs Ac Rel U - 5
9 jo
@
Py S relation-Trail_CO-SN_Con_CO
relationSNW_Ac Rel_CL- _ _ _ _0.*\)/ #ServerAcRel 2 o
Top_Lk U ~<<Informti onObjectCIas»] 0. ﬁ 0.* | #dlientTral o.*
) oxbee ot h—g | r<:I nf ormeti c;(i:jgctclgm:;: r<<l nformationObjectCl as»}
relation- L__ Lk CocCoO | L__S\w Con CO |
SNw_Ac_Rel_CL- - =

SNw_Fw_Rel_CL
0.*

ectCl a$>>.:

Object classes shownin

SNw_Fw_Rel_CL

dotted outlines are found
in other fragment

Figure 11 — ER diagram of transmission fragment (part 2)

6.2.2
6.2.2.1

Inheritance

Network fragment

The inheritance diagram of the network fragment is presented in Figure 12.

<<InformationObjectClass>>
Top (M.3160)

T

<<InformationObjectClass>>
(M.3160)

Network

<<InformationObjectClass>>
SNw_U

N\

<<InformationObjectClass>>
Ly_Nw_Dm_U

Figure 12 —Inheritance diagram of network fragment

6.2.2.2

Forwar ding point fragment

The inheritance diagram of the termination point fragment for the combined view is presented in

Figure 13.

Rec. ITU
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<<InformationObjectClass>>
Top (M.3160)

JAN

<<InformationObjectClass>>
Abs_Fw_Pt U

<<InformationObjectClass>>
Fw Pt PL U

JAN

<<InformationObjectClass>>
Fw_Ed_Pt U

<<InformationObjectClass>>
Fw_Im_Pt U

Figure 13 — Inheritance diagram of forwarding point fragment

6.2.2.3
The inheritance diagram of the topology and connectivity fragment is presented in Figure 14.

Topology and connectivity fragment

<<InformationObjectClass>>
Top (M.3160)

<<InformationObjectClass>> <<InformationObjectClass>> <<InformationObjectClass>>
Abs_ LK Pt U Ac_Gr_U Abs_Lk_U

T ’ T

<<InformationObjectClass>>
Top_Lk_U

<<InformationObjectClass>>
Abs_Fw_Rel_U

<<InformationObjectClass>>
Log Lk CO

<<InformationObjectClass>>
Top_Lk_Pt_U

<<InformationObjectClass>>
Log_Lk_Pt_CO

<<InformationObjectClass>>
SNw_Fw_Rel CL

<<InformationObjectClass>>
SNw_Con_CO

<<InformationObjectClass>>
Lk_Con_CO

Figure 14 —Inheritance diagram of topology and connectivity fragment

6.2.2.4
The inheritance diagram of the transmission fragment is presented in Figure 15.

Transmission fragment

<<InformationObjectClass>>
Top (M.3160)

I

<<InformationObjectClass>>
Abs_Fw_Rel_U

<<InformationObjectClass>>
Abs_Ac_Rel U

AN

<<InformationObjectClass>>
SNw_Ac_Rel_CL

<<InformationObjectClass>>
Trail_CO

<<InformationObjectClass>>
Connection_CO

Figure 15 —Inheritance diagram of transmission fragment
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6.2.3 Intra-layer and inter-layer relationships
6.2.3.1 Overview

FwIP FwIP

Abs_Fw_Rel_U/Abs_Lk_U

Client Layer
Server Layer |
Abs_Ac_Rel_U
Abs_Fw_Rel_U/ Abs_Fw_Rel_U/ )
FwEP @ Abs_Lk_U Abs_Lk_U @ FwEP
FwIP FwIP FwIP FwIP
Abs_Fw_Rel_U Abs_Fw_Rel_U
Abs_Fw_Rel_U

Figure 16 — General inter-layer layer relationship

Figure 16 shows the generic case of inter-layer and intra-layer relationships, applicable for both
connection-oriented and connectionless networks in general.

For the inter-layer relationship, a client layer Abs Fw_Rel_U or Abs Lk U may be supported by a
server layer Abs Ac_Rel_U. For intra-layer relationship, an Abs Ac_Rel U may be composed of
one or more Abs Fw Rel_U(s) or Abs Lk U(s), and each Abs Fw Rel U can be either a
Lk _Con_CO or SNw_Con_CO for the connection-oriented case, or a SNw_Fw_Rel CL for the
connectionless case.

6.2.3.2 Intra-layer relationship

There are mainly two cases for the intra-layer relationship: intra-layer relationship for connection-
oriented networks, and intra-layer relationship for connectionless networks.

6.2.3.2.1 Intra-layer relationship for connection-oriented networks

When a network layer is connection-oriented, an Abs Ac Rel_U can be instantiated using its
subclasses Trail_CO, and the Trail_CO between two access points (APs) can be composed of an
ordered sequence of following transport entities at the same layer: one or more Lk_Con_CO(s) and
SNw_Con_CO(s). Thisisshown in Figure 17.

AP Trail_ CO AP

Lk_Con_CO Lk_Con_CO

FwEP FwlP Fwip FwlP FwiP FWEP

SNw_Con_CO SNw_Con_CO SNw_Con_CO

Figure 17 —Intra-layer relationship for CO networks—Trail_CO composition

Rec. ITU-T M.3102 (01/2011) 11



6.2.3.2.2 Intra-layer relationship for connectionless networks

When a network layer is connectionless, an Abs Ac_Rel_U can be instantiated using its subclasses
SNw_Ac Rel_CL, and the SNw_Ac_Rel_CL between two or more access points (APs) can be
composed of an unordered set of the following transport entities at the same layer: one or more
Top_Lk U(s) and SNw_Fw_Rel_CL(s). Thisisshown in Figure 18.

AP SNw_Ac Rel_CL

SNw_Fw_Rel_CL

SNw_U:B

Top_ Lk U

SNw_U:C

Figure 18 —Intra-layer relationship for CL networks— SNw_Ac Rel CL composition

Sometimes, resource reservation is supported by a connectionless layer network; in that case, the
SNw_Ac Rel CL can be composed of an ordered sequence of Top Lk U(s) and
Subnetwork _Forwarding_Relationship_CL(s), which can be shown in Figure 19:

AP SNw_Ac_Rel CL AP

SNw_U:B

Figure 19 —Intra-layer relationship for CL networks— SNw_Ac_Rel_CL composition
which supports ordered sequence

12 Rec. ITU-T M.3102 (01/2011)



In a connectionless network, a SNw_Ac_Rel_CL can sometimes be represented by a corresponding
SNw_Fw_Rel CL in the largest subnetwork, thus providing a multiple access relationship, as
shown in Figure 20.

AP SNw_Ac_Rel CL AP

SNw_U

Figure 20 —Intra-layer relationship for CL networks— SubNetwor k_Access Relationship_CL
supported by one SNw_Fw_Rel CL

6.2.3.2.3 Subnetwork partitioning and subnetwork forwarding relationship

If a SNw_U is dividable (e.g., matrix subnetwork), it can be vertically partitioned into smaller
SNw_U(s) connected by the Abs Lk _U(s). This is applicable for both connection-oriented layer
networks and connectionless networks, which is shown in Figure 21.

< SNw_U \

Figure 21 —Inter-layer relationship: Subnetwork partitioning

A SNw_U can also be fragmented by several Abs SNw_Fw_Rel_U(s), and each of which only sets
up the subnetwork forwarding relationship between a subset of the ingress points and egress points
of the subnetwork, thus the SNw_U will be horizontally divided into smaller pieces. This is
applicable for both connection-oriented layer networks and connectionless networks. An
Abs SNw_Fw_Rel can be one-to-one, one-to-multiple, or multiple-to-multiple associations
between input and output forwarding points, and it will be represented by SNw_Con_CO for
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connection-oriented networks, or SNw_Fw_Rel _CL for connectionless networks. The relationship
between SNw_U and Abs SNw_Fw_Rél is shown in Figure 22.

Figure 22 —Inter-layer relationship: Subnetwork and subnetwork forwarding relationship

6.2.3.3 Inter-layer relationship

There are mainly 4 cases for the inter-layer relationship: CO over CO, CL over CO, CO over CL,
CL over CL. The following subclause will show these cases separately.

6.2.3.3.1 Connection-oriented network over connection-oriented networ k

In this case, aclient layer Lk_Con CO or aTop_Lk_U is supported by a server layer Trail_CO, as
shown in Figure 23.

FwIP

Top_Lk_U/Lk_Con_CO FwiP
Client Layer : CO :C%
Server Layer: CO | --------oooommmemm o
Trail_CO
Lk_Con_CO

SNw_Con_CO SNw_Con_CO
FwEPWWIP FWIU FwEP

Figure 23 —Inter-layer relationship: CO over CO
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In some cases, a link in the client layer can be a composite link, which is a bundle of multiple
paralel component links between the same subnetworks. Each component link is supported by a
separate server layer trail (see [ITU-T G.800]). The composite link is modelled as a Log Lk _CO,
which is supported by multiple server layer Trail_COs, as shown in Figure 24.

Log_Lk_CO (Composite link)

~

( ) \ Component link / ( )
( ) Component link ()
O/ Component link \ O
/ \
Client Layer : CO \ / N
Server Layer: CO Trail CO
Trail_CO
Trail_ CO
FwEP (Network Connection) FwEP
O O
FwEP (Network Connection) FwEP
O O
C/ (Network Connection)
FwEP FwEP

Figure 24 —Inter-layer relationship: Composite link

In some other cases, multiple server layer trails can be combined using the inverse multiplexing
technique described in [ITU-T G.805]. This creates anew composite rate trail with a capacity that is
the sum of the capacity of the component trails. The link in the client layer is supported by this
composite trail (multiple component trails). This link may support a single link connection. Thisis
shown in Figure 25.
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Lk_Pt Abs Lk U Lk_Pt

Q O

Client Layer : CO

Server Layer : CO ) . .
Composite Trail

Composite Network Connection

Trail_CO

Trail CO

Trail CO

V4 V4

K7 FWEP (Networ k Connection) FWEP K7

Ve o1V

(Network Connection) Q

FwWEP ) FWEP
(Network Connection)

FWEP FWEP

O

Figure 25 —Inter-layer relationship: Client link supported by inver se multiplexing

A client link can also be constructed by a concatenation of component links. The forwarding
relationships must have a 1:1 correspondence to the link connections that will be provided by the
client link. In this case, it is not possible to fully infer the status of the link by observing the server
layer trails visible at the ends of the link ([ITU-T G.800]). Thisisillustrated in Figure 26.

Lk_Pt Abs_Lk_U Lk Pt

O O

Client Layer : CO

Server Layer: CO

Y Y

( ) component link ( 74' ; :) component link ( )

Lk_Pt
Lk Pt Li_pt _ Lk Pt

Figure 26 — Inter-layer relationship: Serial compound composed of component links
and a subnetwork with configured channel forwarding relationships

6.2.3.3.2 Connectionless networ k over connection-oriented network

In this case, a client layer Top Lk U (connectionless) is supported by a server layer Trail_CO, as
shown in Figure 27.
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FwIP

Top_Lk_U FwIP
Client Layer : CL :C%
Server Layer: CO |-
Trail_CO
Lk_Con_CO

SNw_Con_CO SNw_Con_CO
FWEPWWIP FWIU FwEP

Figure 27 —Inter-layer relationship: CL over CO

6.2.3.3.3 Connection-oriented network over connectionless networ k

In this case, a client layer Top_Lk U (connection-oriented) is supported by a server layer
SubNetwork _Access Relationship_CL, as shown in Figure 28.

FwiP Top_Lk_U/Lk_Con_CO FwiP

O O

Client Layer : CO :5 :5

Server Layer: CL

SNw_Ac Rel_CL

Top_Lk_ U Top_Lk_U

Figure 28 —Inter-layer relationship: CO over CL

In a specia case, the server layer SubNetwork Access Relationship CL may be represented by a
corresponding SNw_Fw_Rel_CL in the largest subnetwork, as shown in Figure 29.
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FwIP
v Top_Lk_U/Lk_Con_CO FwIP

Client Layer : CO :C\E é%

Server Layer: CL  f--mmomoomm oo o]
SNw_Ac_Rel CL

\% \%
/O/—\O\ FwEP

SNw_Fw_Rel CL

FwEP

Sub_Network U

Figure 29 — Inter-layer relationship: CO over CL, supported by one
SubNetwor k_Forwarding_Relationship_CL
6.2.3.3.4 Connectionless network over connectionless network

In this case, a client layer point-to-point SNw_Fw_Rel CL or Top Lk U is supported by a server
layer SNw_Ac Rel CL, asshown in Figure 30.

FwIP FwIP

SNw_Fw_Rel CL (P2P)/ Top_Lk_U

Client Layer : CL

Server Layer: CL
SNw_Ac_Rel CL

V4 V4
Q SNw_Fw_Rel CL Q
FwEP - - = FwEP

Figure 30 —Inter-layer relationship: CL over CL (P2P)

In a specia case, the client layer network also needs to provide a multipoint-to-multipoint
subnetwork forwarding relationship, which can be supported by a server layer SNw_Ac_Rel _CL. In
such cases, instead of providing severa individual point-to-point SNw_Fw_Rel_CL in the client
layer subnetwork, the server layer SNw_Ac_Rel_CL can directly provide a multipoint-to-multipoint
forwarding relationship to the client connectionless network layer, thus a simplified management
information model can be achieved for such cases, as shown in Figure 31.

18 Rec. ITU-T M.3102 (01/2011)



FwIP

Client Layer : CL

SNw U: A

SNw_Fw_Rel CL (MP2MP)

FwlP

Server Layer: CL

SNw_Fw_Rel_CL

SNw_U:B

Figure 31 —Inter-layer relationship: CL over CL (MP2MP)

6.3 Information object class definitions

6.31 Ly Nw Dm U!

6.3.1.1 Definition

The Ly Nw_Dm U (layer network domain) 1OC represents a transport administrative domain in
which all resources pertain to the same ITU-T G.800 layer. It represents the topologica aspects of
the transport network layer. This 10C is derived from the IOC network ([ITU-T M.3160]). The
signalld can be set upon creation of an instance of the Ly Nw_Dm U to support the following

typical operations:

a) set the signalld value upon the creation of the layer network domain;

b) set the signalld attribute of a subnetwork (or abstract link, etc.) based on the value of the
Ly Nw_Dm_U instance referenced in the create request.

6.3.1.2 Attributes

Tablel
Attribute name gﬁ;‘i)f?g qf aleﬁ?er qx\élrilftiir qﬁ;ﬁ?it:r Requirements|Ds
networkld* (Note) M M - -
signald M M - M
systemTitle* M M M M
userL abel* @] M M M
NOTE — An attribute mark with a"*" sign isinherited from its direct or indirect base class(es).

1 Thesuffix "_U" of an IOC name in this Recommendeation indicates that this 10OC is defined for the unified

purpose of both connection-oriented and connectionless network. The suffix *_CO" indicates that the IOC
is only for the purpose of connection-oriented networks, and the suffix " _CL" indicates that the IOC is
only for the purpose of connectionless networks.
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6.3.1.3 Notifications
There are no notifications defined for this |OC.

632 SNw U

6.3.2.1 Definition

The SNw_U (subnetwork) 10C represents logical collections of forwarding points; it represents the
ITU-T G.800 subnetwork, and it can be a connection-oriented subnetwork as described in
[ITU-T G.805], or aconnectionless flow domain, as described in [ITU-T G.809].

If present, the attribute containedSNwList will be null if there are no contained subnetworks.

The attribute containedlnSNwList will also be null if there are no containing (parent) subnetworks.
6.3.2.2 Attributes

Table2
Attribute name (?Sgl?f?g qt?a?ﬁ(ijer qx\glrill:[ieer qﬁ;ﬁ?}; Requirements|Ds
administrativeState (0] M M M
availabilityStatus O M - -
containedAcGrList @] M M M
containedlNSNwL ist 0] M M M
containedLKPtList (0] M M M
containedLKkList (0] M M M
containedFwPtList O M M M
containedSNwL ist @] M M M
IKPtrList 0] M - -
operational State @] M - -
signalld M M - M
sNwid M M - -
supportedByObjectList O M M M
usageState 0] M - -
userL abel O M M M
6.3.2.3 Notifications
Table3
Name Qualifier Notes

attributeValueChange @]

objectCreation M

objectDeletion M

stateChange @]
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633 Abs Lk U

6.3.3.1 Definition

The Abs Lk U (abstract link) 10C gives a topological description of the capacity between two
adjacent subnetworks, or two link points, or a subnetwork and an access group. The Abs Lk _U IOC
represents the abstraction of the "link" functional architecture component as described in
[ITU-T G.800], and it isonly for the purpose of inheritance.

The use made of the individual attributes and notifications is detailed below:
- akEnd: the link point, subnetwork or access group which terminates one end of the link.
- ZEnd: the link point, subnetwork or access group which terminates the other end of the link.

- availableL kCapacity: the number of free link connections (CO only) or free bandwidth
(both applicable for CO and CL).

An attribute value change notification shall be emitted when the value of availablelLkCapacity is
changed.

6.3.3.2 Attributes

Table4
Attribute name (?S;?f?; qfa?ﬁ(ijer qx\glrillfin qﬁ;ﬁ?}; Requirements|Ds
aEnd M M - M
availableL kCapacity M M - -
linkld M M - -
signald M M - M
usageCost O M — -
userL abel O M M M
zEnd M M - M

6.3.3.3 Notifications

Table5
Name Qualifier Notes
attributeValueChange @]
objectCreation M
objectDeletion M

6.34 Top Lk U

6.3.4.1 Definition

The Top_Lk U (topologica link) 10C is derived from the Abs Lk U IOC. It can represent a
topological link in a connection-oriented network as described in [ITU-T G.805], or a flow point
pool link as described in [ITU-T G.809].

The Top_Lk_U IOC represents a link in a client layer provided by one and only one server access
relationship. The serverAcRel attribute is a pointer to the access relationship in the server layer
network domain that supports this topological link. The serverAcRel attribute may be null if the
trail in the server layer network domain that supports this topological link is not assigned.
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The use made of the individual attributes and notifications is detailed below:

totalLkCapacity: the total number of link connections (CO only) or the total amount of
bandwidth available (both ingress and egress, applicable for both CO and CL);

maxL kConCount: the maximum number of link connections available on connection with
flexible bandwidth management;

potential LkCapacity: the number of potentia link connections (CO only) or potential
bandwidth (both CO and CL) that could be provisioned;

provisionedLkCapacity: the number of provisioned link connections (CO only) or the
provisioned bandwidth (CO and CL);

provisionedLkConCount: the number of link connections assigned using flexible bandwidth
management (CO only).

An attribute value change notification shall be emitted when the value of the totalLinkCapacity,

maxi mumL inkConnectionCount,

potential LinkCapacity, provisionedLinkCapacity or

provisionedLkConCount is changed.

6.3.4.2 Attributes
Table 6
Attribute name qsﬂgl?f?; un aleﬁ(ijer qz\glrilftizr q(liglei?itgr Requirements|Ds
aEnd* M M - M
availableL kCapacity* M M - -
linked* M M - -
signalld* M M - M
usageCost* @] M - -
userL abel* 0] M M M
ZzEnd* M M - M
directionality M M - -
serverAcRel M M - -
totalLkCapacity @] M - -
potential L kCapacity @] M - -
provisionedL kCapacity @] M - -
maxL kConCount CO M — —
(Note)
provisionedLkConCount (6(0) M — —
(Note)
NOTE — These optiona attributes are only applicable for connection-oriented networks.
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6.3.4.3 Notifications

Table7
Name Qualifier Notes
attributeV alueChange @]
objectCreation M
objectDeletion M

635 Log Lk _CO

6.3.5.1 Definition

The Log_Lk CO (logical link) 10C represents alogical link that may be administratively composed
of link connections or bandwidth that may be provided by one or more topological links or other
logical links.

A composite link (formed by multiple component links) can be supported by multiple server layer
trails.

6.3.5.2 Attributes

Table8
Attribute name (?Sgﬁf?g un aleﬁ?er q\t:\glrillfi(z:r qﬁ;ﬁ?}; Requirements|Ds
aEnd* M M - M
availablel kCapacity* M M - -
linkld* M M - -
signalld* M M - M
usageCost* @] M - -
userL abel* @) M M M
zEnd* M M - M
IkConPtrList O M M M
IkDirectionality M M — -

6.3.5.3 Notifications

Table9
Name Qualifier Notes
attributeV alueChange @]
objectCreation M
objectDeletion M

6.36 Ac Gr U

6.3.6.1 Definition

The Ac_Gr_U (access group) 10C is a class of objects which groups colocated forwarding end
points (access points), for management purposes.
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6.3.6.2 Attributes

Table 10
Attribute name gﬁgﬁf?; un aleﬁ(ijer q\tj\éllrillfiir qﬁ;ﬁ?}; Requirements|Ds
acGrld M M — —
acPtList M M M M
containedNSNwL ist @] M M M
IkPtrList @) M - -
signalld M M - -
topEdDirectionality M M - —
userL abel O M M M

6.3.6.3 Notifications
There are no notifications defined for this |OC.

637 Abs Fw Rel_U

6.3.7.1  Definition

The Abs Fw_Rel_U (abstract forwarding relationship) 10C is an abstraction of transport entity
forwarding relationship specified in [ITU-T G.800]. It establishes the relationship between one or
more ingress forwarding points and one or more egress forwarding points. This 10C is defined only
for inheritance purpose, and ensures the transfer of information between them.

The use made of the individual attributes and notificationsis detailed below:
- directionality: indicates whether transmission is unidirectional or bidirectional.

- signalld: describes the signal that is transferred across a connectivity instance. The IOC
instances representing the forwarding end points that are related by this instance must have
signal Ids that are compatible.

- fwType: indicates an instance of this 10C is channel forwarding (CO) or destination
forwarding (CL).

- If an instance of this IOC is bidirectional, the forwarding points specified by aEndFwPtList
and zEndFwPtList attributes shall also be bidirectional. If an instance of this 10C is
unidirectional, the aEndFwPtList shall be the source or bidirectional FwP(s) and the
zEndFwPtList point shall be the sink or bidirectional FwP(s).

- For unidirectional connections, the aEndFwPtList attribute shall identify the source end.
The operational state indicates the capability to carry asignal.

6.3.7.2 Attributes

Table1l

Support Read Write Create

Attribute name qualifier | qualifier | qualifier | qualifier

Requirements|Ds

aEndFwPtList M M - M
administrativeState @) M M M
alarmStatus 0] M - -
asapPtr 0] M M M
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Table1l

Attribute name

Support
qualifier

Read
qualifier

Write
qualifier

Create
qualifier

Requirements|Ds

availabilityStatus

o

M

currentProblemList

directionality

fwType

operational State

protected

qualityOf ConnectivityService

signald

supportedByObjectList

userL abel

zEndFwPtList

o |0|0|0|Z(£X|O

A EdEAEAEDEDEDEDEDEY

LT 5|11

6.3.7.3 Notifications

Table12

Name

Qualifier

Notes

objectCreation

M

objectDeletion

attributeVaueChange

stateChange

M
O]
O

6.3.8
6.3.8.1

Lk_Con_CO
Definition

The Lk_Con_CO (link connection) 10C represents the transport entity that is created when a
forwarding function is configured in alink. The link connection has exactly one ingress forwarding
port and one egress forwarding port. It is responsible for the transparent transfer of information
between a pair of forwarding points. A link connection can be unidirectional or bidirectional. A
bidirectional link connection is a pair of link connections in opposite directions in the same
bidirectional link. The link connection can be created in the link either before the forwarding point
is bound to another forwarding point or at the time the binding is created. Changing the binding can
only create or delete alink connection; it cannot modify an existing link connection.

6.3.8.2 Attributes
Table 13
Attribute name Supp(_)rt Regql Wr_lt_e Cre_af[e Requirements|Ds
qualifier | qualifier | qualifier | qualifier
aEndFwPtList* M M - M
administrativeState* @] M M M
alarmStatus* O M - -
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Table13

Support Read Write Create
qgualifier | qualifier | qualifier | qualifier
asapPtr* (0] M M M
availability Status*
currentProblemList*

Attribute name Requirements|Ds

directionality*

fwType*

operationa State*

protected*

gualityOf Connectivity Service*
signalld*
supportedByObjectList*

userL abel*

ZEndFwPtList*

clientTrail

compositePtr
IkConld
serverAcRelList

O|Z|0|O0|Z|0|O0|Zf|0|O|O|ZX|O|O
M EdEAEAEDEDEDEDEDED R R R
|

6.3.8.3 Notifications

Table 14

Name Qualifier Notes
attributeV alueChange @]
communicationsAlarm
objectCreation
objectDeletion
stateChange

O0|0|0|0O

6.3.9 Connection_CO

6.3.9.1 Definition

A Connection_CO (connection) 10C represents a channel forwarding relationship with the added
constraint that all the link connection resources have been reserved for a specific communication.
This 10C is derived from the IOC Abs Fw_Rel_U. A connection has only one ingress forwarding
port. Further, the user of a connection has complete control over the allocation of the capacity of the
connection. A connection can be either unidirectional or bidirectional. A connection is a component
of atrail. Several connections can be bundled into a higher rate trail. A sequence of one or more
connections are linked together to form atrail.
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6.3.9.2 Attributes

Table 15

Support Read Write Create
qualifier | qualifier | qualifier | qualifier

aEndFwPtList* M M - M
administrativeState* M M
aarmStatus*
asapPtr*

availability Status*
currentProblemList*

Attribute name Requirements|Ds

directionality*

fwType*

operational State*

protected*

gualityOf Connectivity Service*
signalld*
supportedByObjectList*

userL abel*

ZEndFwPtList*

clientTrail

connectionid
serverAcRelList

O|f|0|Zf|0|0oZ|0o|0|O0(Zf|f|0|0O|0O|0O|O
M EAEAEdEAEDEDEDEDED EDEDEDEQ e
|
<

|
N A A

6.3.9.3 Notifications

Table 16

Name Qualifier Notes
attributeValueChange O
communicationsAlarm
objectCreation
objectDeletion
stateChange

Oo|O0|0|0O

6.3.10 SNw_Con_CO

6.3.10.1 Definition

The SNw_Con_CO (subnetwork connection) |OC is a class of objects that associate the forwarding
point object identified in the aEndFwPtLIist attribute and the forwarding point object(s) listed in the
aEndFwPtList attribute of this 1OC instance. It is derived from IOC Abs Fw_Rel U for connection-
oriented networks.

The subnetwork connection may be set up between forwarding points (or groups of forwarding
points) specified explicitly, or implicitly between 1OC instances acting as containers of forwarding
points instances from which any idle forwarding point or group may be used.
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If the 10C instances listed in the A End and Z End attributes represent groups, the nth element of
the A end group is related to the nth element of every Z end group (for every n). There shall be n
elements in each group involved in the subnetwork connection. For a group with n elements, the
signal 1d shall be taken to be a bundle of n times the characteristic information of the individual
elements, all of which are the same.

An instance of the IOC SNw_Con_CO can be either unidirectional or bidirectional, and it can be
made up of a number of component subnetwork connections, and link connections, within the same

layer.
6.3.10.2 Attributes

Table17

Support Read Write Create
qualifier | qualifier | qualifier | qualifier
aEndFwPtList* M M - M
administrativeState* M M
alarmStatus*

asapPtr*

availability Status*
currentProblemList*
directionality*

fwType*

operationa State*

protected*

gualityOf Connectivity Service*
signalld*
supportedByObjectList*

userL abel*

ZEndFwPtList*
componentPtrList

Attribute name Requirements|Ds

compositePtr
relatedRoutingProfile
sNwConld

Z|0|0o|o|Z|jo|IZf|Zf|0|0|Oo|Zf|fE|0|0O|0O|0O|O
< EAEDEdEd EAEAEDEDEDED Ed EA D ED R
|

6.3.10.3 Notifications

Table 18

Name Qualifier Notes
attributeV alueChange @]
communicationsAlarm
objectCreation
objectDeletion
stateChange

Oo|0|0O|0O
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6.3.11 SNw_Fw Rel_CL

6.3.11.1 Definition

The SNw_Fw_Rel _CL 10C is aclass of objects that establish a destination forwarding relationship
between forwarding point object(s) identified in the aEndFwPtList attribute and the forwarding
point object(s) listed in the aEndFwPtL st attribute of this IOC instance. It is derived from the 10C
Abs Fw_Rel U for connectionless networks. It can provide P2P (point-to-point), P2MP
(point-to-multipoint), or MP2MP (multipoint-to-multipoint) destination forwarding relationship
between forwarding points.

Aninstance of the IOC SNw_Fw_Rel CL can be either unidirectional or bidirectional, and it can be
made up of either an unordered set of smaller SNw_Fw_Rel CL(s) and internal Top_Lk_U(s), or
an unordered set of SNw_Fw_Rel_CL(s) and internal Top_Lk _U(s) within the same layer, which
provide all the connectivity possibilities to transfer the information between input forwarding points
and output forwarding points.

6.3.11.2 Attributes

Table19

Support Read Write Create

Attribute name qualifier | qualifier | qualifier | qualifier

Requirements|Ds

aEndFwPtList* M M - M
administrativeState* M M
alarmStatus*
asapPtr*

availability Status*
currentProblemList*

M M

directionality*

fwType*

operationa State*

protected*

gualityOf Connectivity Service*
signalld*
supportedByObjectList*

userL abel*

ZEndFwPtList*
connectionType

sNwFwRel ComponentPtrList
sNwFwRelld

serverAcRel

I
A4

oZ|o|o|Z|jo|Zff|0|0o|Oo|ZfE|0|0O|O|0O|O
MDD EdEAEDEDEDED D Ed R ED ED D
|

<
|
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6.3.11.3 Notifications

Table 20
Name Qualifier Notes
objectCreation M
objectDeletion M
attributeV alueChange @]
stateChange @]

6.3.12 Abs Fw Pt U (FwP)
6.3.12.1 Definition

The Abs Fw_Pt_U (abstract forwarding point) 10C represents the termination of a transport entity,
such as a forwarding relationship or an access relationship. This 10C is the base class for 10Cs
Fw Im Pt U and Fw_Im Pt U. Abs Fw Pt U is an abstract IOC used for inheritance purpose,
and should not be instantiated.

The connectivityPtr attribute points to the object instance that represents the 1I0C Lk_Con_CO,
Trail_CO or SNw_Ac Rel which relates this instance to other instance(s) representing the
forwarding points.

The fwRelPtr attribute is used to point to a forwarding relationship such as SNw_Con_CO or a
SNw_Fw_Rel_CL. However, not al forwarding points will have a flexible connection, and it may
be more appropriate to point to another forwarding point. In thisinstance, the fwPtPtr shall be used.
Both pointers are conditional.

The signalld attribute identifies the characteristic information of the signal passing through an
instance of the Abs Fw_Pt_U.

6.3.12.2 Attributes

Table21
Attribute name (?LL:SI?f?; qtil?;?er qx\élrilfti?ar qi;ﬁ?;[; Requirements|Ds

administrativeState O M M M
asapPtr O M M M
alarmStatus @] M - -
availabilityStatus O M - -
configuredConnectivity (0] M - -
connectivityPtr @) M - -
crossConPtr CoO M - -

(Note 1)
currentProblemList 0] M - -
locationName O M M M
neAssignmentPtr @] M - -
networkL evel Ptr (0] M M M
fwPtld C:M M - -

(Note 2)
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Table21

Attribute name Suppqrt Regql Wr.'t.e Cre?af[e Requirements|Ds

qualifier | qualifier | qualifier | qualifier

fwPtPtr C.O M - —
(Note 3)

fwRelPtr CM M - -
(Note 3)

operationa State 0] M - -

ptDirectionality M M - -

signalld M M - M

supportedByObjectList M M - -

userL abel O M M M

NOTE 1 — This optional attribute is only for connection-oriented networks.
NOTE 2 — The condition isif this1OC has an instance.
NOTE 3 — The existence of the two attributes fwPtPtr and fwRel Ptr is mutually exclusive.

6.3.12.3 Notifications

Table 22
Name Qualifier Notes
attributeV alueChange @]
communicationsAlarm O
objectCreation O
objectDeletion @]
stateChange @]

6.3.13 Fw_Im_Pt_U (FwIP)

6.3.13.1 Definition

The Fw_Im_Pt U (forwarding intermediate point) 10C originates/terminates link flows or link
connection and/or originates/terminates forwarding relationships such as instance of SNw_Con or

SNw_Fw_Rel CL. ThislOC isderived from IOC Abs Fw_Pt U.

6.3.13.2 Attributes

Table23
Attribute name (?S;Fi)f?g qti?ﬁ?er qx\élrillfiir qﬁ;ﬁ?}; Requirements|Ds
administrativeState* 0] M M M
asapPtr* @] M M M
alarmStatus* @) M - —
avail abilityStatus* (0] M - -
configuredConnectivity* @) M - -
connectivityPtr* O M - —
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Table 23

Attribute name sﬂg?f?g qtil?;?er qx\élrilftizr qﬁ;ﬁ?}; Requirements|Ds
crossConPtr* C.O M - -
(Note 1)
currentProblemList* @) M - -
locationName* @) M M M
neAssignmentpPtr* (0] M - -
networkL evel Ptr* @] M M M
fwPtld* M M - -
fwPtPtr* C:M M - -
(Note 2)
fwRelPtr* C:M M - -
(Note 2)
operational State* (0] M - —
ptDirectionality* M M - -
signalld* M M - M
supportedByObjectList* M M - -
userL abel* @) M M M
channel Number Cc.O M - M
(Note 1)
serverFWEdPtPtr o M - -
sub-partitionPtr 0] M - —
superPartitionPtr @) M - -
NOTE 1 — This optional attribute is only for connection-oriented networks.
NOTE 2 — The existence of the two attributes fwPtPtr and fwRel Ptr is mutually exclusive.

6.3.13.3 Notifications

Table24
Name Qualifier Notes
attributeV alueChange @]
communicationsAlarm O
objectCreation O
objectDeletion @)
stateChange O

6.3.14 Fw_Ed Pt U (FWEP)

6.3.14.1 Definition

The Fw_Ed Pt _U (forwarding end point) 1OC originates/terminates an access relationship such as
Trail_COor SNw_Ac Rel CL. ThislOC isderived from |IOC Abs Fw_Pt U.
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6.3.14.2 Attributes

Table 25
Attribute name (?Sgﬁf?g qlﬁ?ﬁ?er q\lj\éllri?iir qﬁ;ﬁ?}; Requirements|Ds

administrativeState* @] M M M
asapPtr* @] M M M
alarmStatus* @] M - -
avail abilityStatus* @] M - -
configuredConnectivity* O M - -
connectivityPtr* @) M - -
crossConPtr* Co M - -

(Note 1)
currentProblemList* @] M - -
locationName* (0] M M M
neAssignmentPtr* 0] M - -
networkL evel Ptr* 0] M M M
fwPtld* O M - -
fwPtPtr* Cm M - —

(Note 2)
fwRel Ptr* Cm M - -

(Note 2)
operational State* @] M - -
ptDirectionality* M M - -
signalld* M M - M
supportedByObjectList* M M - -
userL abel* (0] M M M
clientFwImPtList @] M - -
clientLkPtPtrList @] M - —
supportableClientList (0] M - M

NOTE 1 — This optional attribute is only for connection-oriented networks.
NOTE 2 — The existence of the two attributes fwPtPtr and fwRel Ptr is mutually exclusive.

6.3.14.3 Notifications

Table 26
Name Qualifier Notes
attributeV alueChange @]
communicationsAlarm O
objectCreation O
objectDeletion @]
stateChange @]

Rec. ITU-T M.3102 (01/2011)

33



6.3.15 Abs Lk Pt U

6.3.15.1 Definition

The Abs Lk Pt U (abstract link point) 10C represents the abstraction of link point, which can be
either topological link point or logical link point. It is a class of managed objects which contains
FwIPs for the purpose of representing topology. This1OC is only for inheritance purpose.

The use made of individual attributes and notification is detailed below:
- availablel KEdCapacity: represents the spare capacity of the link point;
- IkPtr: istheidentifier of the related link instance;

- containedInSNwL.ist: is the identifier used to identify the parent SNw_U instance which
contains thislogical link.

An atribute value change noatification shall be emitted when the value of the
availableLkEdCapacity or the containedinSNwL.ist is changed.

6.3.15.2 Attributes

Table27
Attribute name gﬂ;?f?g qtﬁ?ﬁ?er qz\glrilftizr q(liglei?itgr Requirements|Ds
availableL kPtCapacity M M - -
containedlNSNwL st O M M M
IkPtid C:M M - -
(Note)

IKPtr M M - -
signalld M M — -
userL abel (@) M M M
NOTE — The condition isif this IOC has an instance.

6.3.15.3 Notifications

Table 28
Name Qualifier Notes
attributeV alueChange M
objectCreation M
objectDeletion M

6.3.16 Top Lk Pt U

6.3.16.1 Definition

The Top_Lk Pt U (topological link point) IOC represents the end of a topological link when
viewed from the point perspective. An instance of this IOC is related to one and only one FWEP in
the server layer.
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6.3.16.2 Attributes

Table 29
Attribute name gﬁgﬁﬁg un aleﬁ(ijer qx\glrillfiir qﬁ;ﬁ?}; Requirements|Ds
avail ableL kPtCapacity* M M — —
containedlNSNwL i st* @] M M M
IkPtId* M M - -
IkPtr* M M — —
signalld* M M - -
userL abel* @] M M M
maxFwImPtCount O M - -
ptDirectionality M M — —
potential LkPtCapacity @] M - -
provisionedL kPtCapacity @] M — —
provisionedFwI mPtCount @] M - -
serverFwEdPtPtr M M - —
total LkPtCapacity @] M - —
6.3.16.3 Notifications
Table 30
Name Qualifier Notes

attributeV alueChange M

objectCreation M

objectDeletion M

6.3.17 Log Lk Pt CO
6.3.17.1 Definition

TheLog_Lk Pt CO (logical link point) 10OC represents the end of alogical link. When present, the
fwimPtinLkPtList attribute identifies the forwarding points that are present in the logical link point.

6.3.17.2 Attributes

Table 31
Attribute name ;‘Jjgﬁf?; qt?a?ie;?er qx\;Irillfiir qﬁ;ﬁ?}; Requirements|Ds
availableL kPtCapacity* M M - -
containedlnSNwL ist* @] M M M
IkPtId* M M - -
IkPtr* M M - -
signalld* M M - -

Rec. ITU-T M.3102 (01/2011)

35



Table3l

. Support Read Write Create .
Attribute name qualifier | qualifier | qualifier | qualifier | eduirementsiDs
userL abel* O M M M
logPtDirectionality M M - -
fwimPtinLKPtList 0] M - -
6.3.17.3 Notifications
Table 32

Name Qualifier Notes
attributeV alueChange M
objectCreation M
objectDeletion M

6.3.18 Fw_Pt_Pl_U (FwPP)
6.3.18.1 Definition

The Fw_Pt Pl_U (forwarding point pool) 10C is a class of a collection of colocated forwarding
points for the same management purpose.

6.3.18.2 Attributes

Table 33

Attribute name

Support
qualifier

Read
qualifier

Write
qualifier

Create
qualifier

Requirements|Ds

administrativeState

O

M

M

M

alarmStatus

availabilityStatus

containedlnSNwL i st

<

currentProblemList

fwPtInFwPtPIList

fwPtPlld

IKPtr

directionality

maxFwPtPI A ssignabl eCapacity

Y Ed DRk

operational State

serverFwEdPtPtr

supportedByObjectList

total FwPtPl Capacity

userL abel

(5L

connectedFwPtCount

idleFwPtCount

| Z|0|Z|o|ojojf| |10 |oj0 0|0

M EDE4DEdEdEDEdEDED Ed Ed R R R
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6.3.18.3 Notifications

Table 34
Name Qualifier Notes
objectCreation M
objectDeletion M
attributeVaueChange @]

6.3.19 Abs Ac Rel U
6.3.19.1 Definition

The Abs Ac_Rel U (abstract access relationship) 1OC represents an access rel ationship established

between two or more APs. This1OC isonly for inheritance purpose.

In connection-oriented layer networks, it will be P2P access relationship as represented by an
instance of Trail_CO, as described in [ITU-T G.805]. In connectionless layer networks, it will be a
P2MP or MP2MP access relationship, as represented by an instance of SN\w_Ac Rel CL.

6.3.19.2 Attributes

Table35

Attribute name

Support
qualifier

Read
qualifier

Write
qualifier

Create
qualifier

Requirements
IDs

aEndFwEdPtList

M

M

M

administrativeState

M

M

alarmStatus

asapPtr

M

M

avail abilityStatus

clientFwRel PtrList

clientLkPtrList

currentProblemList

operational State

supportedByObjectList

trafficDescriptor

userL abel

zEndFwWEPL st

<|0|0O|O0|O0O|O|O|O|O|O|O|0O

4 EAE4dEAED EDEDEDED Rk

25| L

6.3.19.3 Notifications

Table 36

Name

Qualifier

Notes

attributeV alueChange

O

objectCreation

objectDeletion

communicationsAlarm

stateChange

Oo|0|0|0O
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6.3.20 Trail CO

6.3.20.1 Definition

The Trail_CO (Trail) 10C represents one kind of transport entity that supports the access
relationship in the client layer. In this case, the server layer is connection-oriented. It is derived
fromthe |IOC Abs Ac Rel U.

The Trail 10C is responsible for the integrity of transfer of characteristic information from one or
more other layer networks.

A Trail is composed of two or more forwarding end points and one or more link connections or
subnetwork connections, and associated forwarding intermediate points.

A point-to-point unidirectional Trail can be established between two unified directional FWEPs,
between a unified directional FwEP and a bidirectional FWEP, or between two bidirectional FwEPs.

A point-to-point bidirectional Trail can be established between two bidirectional FWEPs. For all
types of Trail, the FWEP(s) pointed to by the aEndFwWEdPtList attribute is related to the FWEP(S)
pointed to by the zEndFwEdPtList attribute in such a way that traffic can flow between the
forwarding end points represented by these 10C instances in a unidirectional or bidirectional
manner as indicated by the directionality attribute.

The layerConL.ist attribute, when present, lists the subnetwork connections and link connections (in
the same layer) which compose the trail. This represents a single partitioned view of the
decomposition of atrail into its component subnetwork connections and link connections.

6.3.20.2 Attributes

Table 37

Support Read Write Create
qualifier | qualifier | qualifier | qualifier
aEndFwWEdPtList* M M — M
administrativeState* M M
alarmStatus*
asapPtr*

availability Status*
clientFwRel PtrList*
clientLkPtrList*
currentProblemList*
operational State*
supportedByObjectList*
trafficDescriptor*
userLabel*
ZEndFwWEdPtList*
layerConList

Attribute name Requirements|Ds

M M

L |||

directionality
protected

O|Z|0|Z|0|0|0|0O|0O|O|0O|O|0O|0O|0O
M EdE4AEMEDEDEDEAEDEAEDEDED DR
|
I
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Table 37

Attribute name qsﬂgl?f?g qtil?;?er qz\glrilftiir q(li;lei?itsr Requirements|Ds

qualityOf ConnectivityService 0] M - -

signalld M M - M

trailld M M — M

6.3.20.3 Notifications

Table 38
Name Qualifier Notes

attributeV alueChange @]

communicationsAlarm O

objectCreation (0]

objectDeletion O

stateChange 0]

6.3.21 SNw_Ac Rel CL
6.3.21.1 Definition

The SNw_Ac_Rel_CL (subnetwork access relationship) |OC represents the access relationship for
connectionless networks in the server layer. It is derived from the IOC Abs Ac Rel_U.

It is formed by a combination of either unordered set or unordered sequence of instances of
Top_Lk U and SNw_Fw_Rel_U.

6.3.21.2 Attributes

Table 39
Attribute name sﬁsl?f?; qtil?ﬁ?er qx\élrilfti?ar qﬁ;ﬁ?}; Requirements|Ds
aEndFwEdPtList* M M - M
administrativeState* @] M M M
alarmStatus* O M - -
asapPtr* @) M M M
avail abilityStatus* @] M - -
clientFwRel PtrList* @] M - -
clientLkPtrList* @] M - -
currentProblemList* @] M - -
operational State* o M - -
supportedByObjectList* @) M M M
trafficDescriptor* @] M M M
userL abel* O M M M
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Table 39

Attribute name (?Sgl?f?g qtil?;?er qx\élrilftizr qi;ﬁ?;[:r Requirements|Ds
zEndFwEdPtList* M M - M
sNwA cRel ComponentPtrList @] M - -
sNwACcRelld M M — M
6.3.21.3 Notifications

Table 40
Name Qualifier Notes
attributeV alueChange @]
objectCreation O
objectDeletion @)
communicationsAlarm @]
stateChange @]
6.4 Information relationship definitions
Table41
Relationship Support qualifier Requllée;ment

Relation-Abs Fw_Rel_U-aEnd_Abs Fw Pt U M 14 1
Relation-Abs Fw_Rel_U-zEnd_Abs Fw_Pt U M 15 2
Relation-Abs Fw_Pt U-ASAP O 27 3
Relation-Abs Fw_Pt_U-ManagedEntity M 28 4
Relation-Abs Lk Pt U-Abs Lk U M 3 5
Relation-Abs Lk Pt U-Fw_Ed Pt U M 31 6
Relation-Abs Lk _U-a EndofLink M 1 7
Relation-Abs Lk U-z_EndofLink M 2 8
Relation-Ac_Gr_U-Abs Lk U @] 4 9
Relation-Ac_Gr_ U-Fw_Ed Pt U M 5 10
Relation-CircuitPack-Trail_CO @] 6 11
Relation-Connection_CO-Abs Ac Rel_U @] 8 12
Relation-Connection_CO-Trail_CO @] 7 13
Relation-Fw_Pt_PI_U-Abs Fw_Pt U M 29 14
Relation-Lk_Con_CO-Abs Ac Rel U @] 11 15
Relation-Lk_Con_CO-Trail_CO @] 9 16
Relation-Log_Lk CO-Lk Con_CO @] 13 17
Relation-Log Lk Pt CO-Fw_Im Pt U 0] 12 18
Relation-SNw_Ac_Rel_CL-SNw_Fw_Rel_CL O 33 19
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Table4l

Relationship Support qualifier Requlllgesment
Relation-SNw_Ac Rel CL-Top Lk U @] 10 20
Relation-SNw_Con_CO-Lk _Con_CO @] 23 21
Relation-SNw_Con_CO-SNw_Con_CO @] 24 22
Relation-SNw_Fw_Rel_CL-Top_Lk_U O 25 23
Relation-SNw_Fw_Rel CL-SNw_Fw_Rel_CL 0] 26 24
Relation-SNw_U-Abs Fw_Pt_U 0] 21 25
Relation-SNw_U-Abs Lk Pt U 0] 18 26
Relation-SNw_U-Abs_Lk_U-1 O 16 27
Relation-SNw_U-Abs_Lk_U-2 O 17 28
Relation-SNw_U-Ac_Gr_U @] 19 29
Relation-SNw_U-Managed_Entity @] 20 30
Relation-SNw_U-SNw_U @] 22 31
Relation-Top Lk U-Abs Ac Rel U M 30 32
Relation-Trail_CO-SNw_Con_CO @] 32 33

6.4.1 Relation-Abs Fw_Rel_U-aEnd_Abs Fw_Pt_U (M)
6.4.1.1 Definition

This represents a unidirectional relation from the IOC Abs Fw_Rel U (including its child classes
Connection_CO, Lk_Con_CO, SNw_Con_CO, and Trail_CO) to the |lOC Abs Fw_Pt U (including
itschild classesFw_Ed Pt U and Fw_Im Pt _U).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.1.2 Roles

Name Definition

aEnd Thisrole representsthe Abs Fw_Rel U (including its child classes
Connection_CO, Lk_Con_CO, SNw_Con_CO, and Trail_CO)
capability to identify the list of FWEPs or FwlPsto which this

Abs Fw_Rel_U points. When thisrole is present, the

Abs Fw_Rel_U.aEndFwPtList shall carry the set of identifier(s) of
child classes of Abs Fw_Pt U (including Fw_Ed Pt U, and
Fw_Im_Pt_U).

6.4.1.3 Constraint

Name Definition

source or_hidirectional FwPs | If the Abs Fw_Rel_U isbidirectional, the aEndFwPtList shall also be
bidirectiona. If the Abs Fw_Rel_U isunidirectional, the

Abs Fw_Rel U shall be the source or bidirectional FWEPs or FwIPs.
For unidirectional connections, the aEndFwPtList attribute shall
identify the source end.
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6.4.2 Relation-Abs Fw_Rel_U-zEnd_Abs Fw_Pt_U (M)
6.4.2.1 Definition

This represents a unidirectiona relation from the IOC Abs Fw_Rel U (including its child classes
Connection_CO, Lk_Con_CO, SNw_Con_CO, and Trail_CO) to the |IOC Abs Fw_Pt U (including
itschild classesFw_Ed Pt U, Fw_Im_Pt_U).

The role of the relation shall be mapped to a reference attribute of the I0C. The name of the
reference attribute shall be the role name.

6.42.2 Roles

Name Definition

ZzEnd Thisrole represents the Abs Fw_Rel_U (including its child classes
Connection_CO, Lk_Con_CO, SNw_Con_CO, and Trail_CO)
capability to identify thelist of sink or bidirectional FWEPs or FwlPs
towhichthisAbs Fw_Rel_U points. When thisroleis present, the
Abs Fw_Rel_U.zEndFwPtList shall carry the set of identifier(s) of
child classes of Abs Fw_Pt U (including Fw_Ed Pt U, and
Fw_Im_Pt_U).

6.4.2.3 Constraint

Name Definition

sink_or_bidirectional FwPs If the Abs Fw_Rel_U isbidirectional, the zEndFwPtList shall also be
bidirectional. If the Abs Fw_Rel U isunidirectional, the
zEndFwPtList shall be the sink or bidirectional FWEPs or FwlPs. For
unidirectional connections, the zEndFwPtList attribute shall identify
the sink end.

6.4.3 Relation-Abs Fw_Pt_U-ASAP (O)

6.4.3.1 Definition

This represents a unidirectional relation from the IOC Abs Fw_Pt U (including its child classes
Fw_Im Pt U, Fw_Ed Pt U) to the IOC alarm severity assignment profile [ITU-T M.3160].

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.3.2 Roles

Name Definition

asapPtr Thisrole (when present) represents the Abs_Fw_Pt_U (including its
child classes Fw_Im_Pt U, Fw_Ed Pt_U) capability to identify the
alarm severity assignment profile that is associated with this FWEP or
FwIP. When thisroleis present, the Abs Fw_Pt_U.asapPtr shall
carry theidentifier of alarm severity assignment profile.

6.4.3.3 Constraint

Name Definition
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6.4.4 Relation-Abs Fw_Pt_U-ManagedEntity (M)

6.4.4.1 Definition

This represents a unidirectional relation from the IOC Abs Forwarding Point_U (including its
child classes Fw_Im_Pt_U, Forwarding_End Point_Source U) to the ProxyClass managed entity.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.4.2 Roles
Name Definition
supportedByObjectList Thisrole (when present) represents the Abs Fw_Pt U (including its

child classes Fw_Im_Pt_ U, Fw_Ed Pt_U) capability to identify the
list of managed entities that are capable of directly affecting this
FWEP or FwIP. When thisrole is present, the

Abs Fw_Pt U.supportedByObjectList shall carry the set of
identifier(s) of managed entity (to be replaced by the actual 10Cs).

6.4.4.3 Constraint

Name Definition

6.4.5 Relation-Abs Lk Pt U-Abs Lk U (M)
6.4.5.1 Definition

This represents a unidirectional relation from the IOC Abs Lk Pt U (including its child classes
Abs Lk Pt U and Log Lk Pt CO) to the IOC Abs Lk _U (including its child classes Top Lk U
and Log Lk _CO).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.452 Roles

Name Definition

IkPtr This role (when present) represents the Abs Lk Pt U (including its
subclasses) capability to identify the Abs Lk_U (including its
subclasses) that isterminated by thislink point. When thisroleis
present, the Abs Lk Pt U.IkPtr shall carry the identifier of

Abs Lk U or oneof itssubclasses Top_Lk U, Log Lk _CO.

6.45.3 Constraint

Name Definition

6.4.6 Relation-Abs Lk_Pt_U-Fw_Ed_Pt_U (M)
6.4.6.1  Definition
This represents a unidirectional relation from the |lOC Abs Lk Pt U tothe |OC Fw_Ed Pt U.

Rec. ITU-T M.3102 (01/2011) 43



The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.6.2 Roles
Name Definition
server FwEdPtPtr This role (when present) represents the Abs Lk _Pt U capability to

identify the list of FwEPs that may serve thistopological link point in
another layer. When thisroleis present, the

Abs Lk Pt _U.serverFwWEdPtPtr shall carry the set of identifier(s) of
the IOC: Fw_Ed Pt U.

6.4.6.3 Constraint

Name Definition

6.4.7 Relation-Abs Lk _U-a EndofLink (M)

6.4.7.1 Definition

This represents a unidirectiona relation from the 10C Abs Lk U (including its subclasses
Top Lk U and Log Lk CO) to the ProxyClass End of Link (can be child classes of
Top Lk Pt U,Log Lk CO, Ac_Gr_U and SNw_U).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.7.2 Roles

Name Definition

aEnd This role (when present) represents the Abs Lk _U (including its
subclasses) capability to identify one end of link (the starting point
for aunidirectional link). When thisrole is present, the

Abs Lk _U.aEnd shall carry the identifier of one of the following
IOCs: child classesof Top_Lk Pt U, Log_Lk_CO, Ac_Gr_U and

SNw_U.
6.4.7.3 Constraint
Name Definition
fromEnd_for_unidirectional _ When the abstract link is a unidirectional link, the aEnd shall point to
Link the starting point of the link.

6.4.8 Relation-Abs Lk _U-z EndofLink (M)

6.4.8.1 Definition

This represents a unidirectional relation from the IOC Abs Lk U (including its subclasses
Top Lk U and Log Lk CO) to the ProxyClass End of Link (can be child classes of
Top Lk Pt U,Log Lk CO, Ac Gr_U and SNw_U).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.82 Roles

Name Definition

ZzEnd This role (when present) represents the Abs_Lk_U (including its
subclasses) capability to identify the other end of link (the ending
point for a unidirectional link). When thisroleis present, the
Abs Lk _U.zEnd shall carry the identifier of one of the following
IOCs: child classesof Top Lk Pt U,Log Lk CO,Ac Gr Uand
SNw_U.

6.4.8.3 Constraint

Name Definition

toEnd_for_unidirectional_Link | When the abstract link is a unidirectional link, the zEnd shall point to
the ending point of the link.

6.4.9 Relation-Ac_Gr_U-Abs Lk _U (O)
6.49.1 Definition

This represents a unidirectional relation from the IOC Ac_Gr_U to the IOC Abs Lk _U (including
itssubclasses Top Lk U and Log Lk _CO).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.49.2 Roles

Name Definition

IkPtrList Thisrole (when present) represents the Ac_Gr_U capability to
identify the list of abstract links (including its subclasses) that are
terminated by this access group. When thisroleis present, the
Ac_Gr_U.IkPtrList shal carry the set of identifier(s) of child classes
of Abs Lk _U (Top_Lk_U, Log_Lk_CO).

6.4.9.3 Constraint

Name Definition

6.4.10 Relation-Ac_Gr_U-Fw_Ed Pt U (M)
6.4.10.1 Definition
This represents a unidirectiona relation from the |lOC Ac_Gr_U tothe |IOC Fw_Ed_Pt U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

Rec. ITU-T M.3102 (01/2011) 45



6.4.10.2 Roles

Name Definition

acPtList This role (when present) represents the Ac_Gr_U capability to
identify thelist of Fw_Ed Pt Usthat are administratively grouped by
this access group. When thisroleis present, the Ac_Gr_U.acPtList
shall carry the set of identifier(s) of the IOC: Fw_Ed Pt U.

6.4.10.3 Constraint

Name Definition

6.4.11 Relation-CircuitPack-Trail_CO (O)

6.4.11.1 Definition

This represents a unidirectiona relation from the IOC Circuit Pack [ITU-T M.3160] to the IOC
Trail_CO.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.11.2 Roles
Name Definition
portAssociations Thisrole (when present) represents the Circuit Pack capability to

identify thelist of trailsthat is associated with the ports of this Circuit
Pack. When thisroleis present, the CircuitPack.portAssociations
shall carry the set of pairs of port number and the identifier of the
associated Trail_CO.

6.4.11.3 Constraint

Name Definition

6.4.12 Relation-Connection_CO-Abs Ac Rel_U (O)
6.4.12.1 Definition
This represents a unidirectiona relation from the IOC Connection_CO to the IOC Abs Ac Rel_U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.12.2 Roles

Name Definition

server AcRelList This role (when present) represents the Connection_CO capability to
identify the list of accessrelationshipsin alower order network layer
which may be used in parallel to serve this Connection. When this
roleis present, the Connection_CO.serverAcRelList shall carry the set
of identifier(s) of Trail_CO.

6.4.12.3 Constraint

Name Definition

connection_supported_by The connection is supported by an access relationship.
access-relationship

6.4.13 Relation-Connection_CO-Trail_CO (O)
6.4.13.1 Definition
This represents a unidirectional relation from the IOC Connection_CO to the IOC Trail _CO.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.13.2 Roles

Name Definition

clientTrail Thisrole (when present) represents the Connection_CO capability to
identify the trail in the same network layer as the connection served by
this connection object. When thisroleis present, the
Connection_CO.clientTrail shall carry the identifier of Trail_CO.

6.4.13.3 Constraint

Name Definition

connection_serves trail The connection serves aclient trail.

6.4.14 Relation-Fw_Pt_Pl_U-Abs Fw_Pt U (M)
6.4.14.1 Definition

This represents a unidirectiona relation from the IOC Fw_Pt Pl_U to the IOC Abs Fw_Pt U
(including its child classes).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.14.2 Roles

Name Definition

fwPtInFwPtPIList This role (when present) represents the Fw_Pt_Pl_U capability to
identify the FWEPs or FwIPs that are represented by this forwarding
point pool. When thisroleis present, the
Fw_Pt_P_U.fwPtinFwPtPIList shall carry the set of identifier(s) of
child classes of Abs Fw_Pt U (Fw_Im_Pt U, Fw_Ed Pt_U).

6.4.14.3 Constraint

Name Definition

6.4.15 Relation-Lk_Con_CO-Abs Ac Re U (O)
6.4.15.1 Definition
This represents a bidirectional relation between the IOC Lk_Con_CO and the IOC Abs Ac Rel _U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.15.2 Roles
Name Definition
server AcRelList Thisrole (when present) represents the Lk_Con_CO capability to

identify thelist of Abs Ac_Rel_Usin alower order network layer
which may be used in parallel to serve this Link Connection. When
thisroleis present, the Lk_Con_CO.serverAcRelList shall carry the
set of identifier(s) of the instance(s) of subclasses of Abs Ac_Rel_U.

clientFwRelPtrList This role (when present) represents the Abs Ac_Rel U capability to
identify thelist of Link Connections in the client layer network
domain(s) that are supported by the access relationship. When this
roleis present, the Abs Ac_Rel_U.clientFwRelPtrList shall carry the
set of identifier(s) of Lk_Con_CO.

6.4.15.3 Constraint

Name Definition

connection_supported_by acce | Thelink connection is supported by an access relationship.
ss-relationship

6.4.16 Relation-Lk_Con_CO-Trail_CO (O)
6.4.16.1 Definition
This represents a bidirectional relation between the IOC Lk_Con_CO and the 10C Trail _CO.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.16.2 Roles

Name Definition

clientTrail This role (when present) represents the Lk_Con_CO capability to
identify the trail in the same network layer as the connection served
by this link connection object. When thisroleis present, the
Lk_Con_CO.clientTrail shal carry theidentifier of Trail_CO.

layer ConList Thisrole (when present) represents the Trail_CO capability to
identify thelist of link connections and subnetwork connectionsin a
given layer which may compose the trail in the same layer. When this
roleis present, the Trail_CO.layerConList shall carry the ordered
sequence of identifier(s) of Lk_Con_CO and SNw_Con_CO.

6.4.16.3 Constraint

Name Definition

connection_serves trail Thelink connection serves aclient trail.

6.4.17 Relation-Log Lk _CO-Lk_Con_CO (0O)
6.4.17.1 Definition
This represents a unidirectional relation from the IOC Log_Lk _CO and the IOC Lk_Con_CO.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.17.2 Roles

Name Definition

IkConPtrList Thisrole (when present) representsthe Log_Lk _CO capability to
identify thelist of Lk_Con_COsin agiven layer which may compose
thisLog_Lk_CO inthe same layer. When thisroleis present, the

Log Lk CO.IkConPtrList shall carry the set of identifier(s) of
Lk_Con_CO.

6.4.17.3 Constraint

Name Definition

6.4.18 Relation-Log Lk Pt CO-Fw_Im_Pt_U (O)
6.4.18.1 Definition
This represents a unidirectional relation from the IOC Log Lk Pt COtothe |lOC Fw_Im Pt _U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.18.2 Roles

Name Definition

fwPointInLinkPointList This role (when present) representsthe Log_Lk_ Pt CO capability to
identify the list of forwarding points that are represented by this
logical link end. When thisroleis present, the
Log_Lk_Pt_CO.fwPtInLKPtList shall carry the set of identifier(s) of
oneFw_Im Pt U.

6.4.18.3 Constraint

Name Definition

6.4.19 Relation-SNw_Ac Rel CL-SNw_Fw_Rel CL (O)
6.4.19.1 Definition

This represents a unidirectional relation from the 10C SNw_Ac Rel CL to the 10C
SNw_Fw Rel CL.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.19.2 Roles

Name Definition

sNwAcRelComponentPtrList This role (when present) represents the SNw_Ac_Rel_CL capability
toidentify thelist SNw_Fw_Rel_ClLsand Top_Lk_Usinagiven
layer which may compose the subnetwork access relationship in the
same layer. When thisroleis present, the SN\w_Ac Rel CL.

SNwA cRel ComponentPtrList shall carry the ordered set of
identifier(s) of Top_Lk_U and SNw_Fw_Rel_CL.

6.4.19.3 Constraint

Name Definition
Forwarding- The subnetwork forwarding relationship serves a client access
relationship_serves access- relationship.
relationship

6.4.20 Relation-SNw_Ac Rel CL-Top Lk _U (O)
6.4.20.1 Definition
This represents a unidirectional relation from the IOC SNw_Ac_Rel CL tothe |IOC Top Lk U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.
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6.4.20.2 Roles

Name Definition

sNwAcRelComponentPtrList This role (when present) represents the SNw_Ac_Rel_CL capability
to identify thelist of Top_ Lk Usand SNw_Fw_Rel CLsinagiven
layer which may compose the SNw_Ac_Rel_CL in the same layer.
When thisroleis present, the SNw_Ac Rel_CL.

sNwA cRel ComponentPtrList shall carry the ordered sequence or
unordered set of identifier(s) of Top Lk U and SNw_Fw_Rel CL.

6.4.20.3 Constraint

Name Definition

topological-link_serves access- | Thetopological link serves a client access relationship
relationship (connectionless).

6.4.21 Relation-SNw_Con_CO-Lk_Con_CO (O)
6.4.21.1 Definition
This represents a bidirectional relation between the |IOC SNw_Con_CO and the IOC Lk_Con_CO.

The role of the relation shall be mapped to a reference attribute of the I0C. The name of the
reference attribute shall be the role name.

6.4.21.2 Roles
Name Definition
componentPtrList This role (when present) represents the SNw_Con_CO capability to

identify thelist of Lk_Con_COs that are components of the
subnetwork connection, within agiven layer. When thisroleis
present, the SNw_Con_CO.componentPtrList shall carry the ordered
sequence of identifier(s) of Lk_Con_CO and SNw_Con_CO.

compositePtr Thisrole (when present) represents the Lk_Con_CO capability to
identify a SNw_Con_CO that is composed of a sequence of link
connections or subnetwork connectionsin the same layer, including
this link connection. When thisroleis present, the
Lk_Con_CO.compositePtr shall carry the identifier of

SNw_Con_CO.
6.4.21.3 Constraint
Name Definition
composed_SubNetworkCon- Thisrelation is present when a SNw_Con_CO is composed of other
nection SNw_Con_COs and Lk_Con_COs in the same layer.

6.4.22 Relation-SNw_Con_CO-SNw_Con_CO (0O)

6.4.22.1 Definition

This represents a bidirectional relation between the 10C SNw_Con CO and the 10C
SNw_Con_CO.
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The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.22.2 Roles

Name

Definition

componentPtrList

This role (when present) represents the SNw_Con_CO capability to
identify the list of SNw_Con_COs that are components of this
subnetwork connection, within a given layer. When thisroleis
present, the SNw_Con_CO.componentPtrList shall carry the ordered
sequence of identifier(s) of Lk_Con_CO and SNw_Con_CO.

compositePtr

Thisrole (when present) represents the SNw_Con_CO capability to
identify a SNw_Con_CO that is composed of a sequence of
subnetwork connections or link connections in the same layer,
including this subnetwork connection. When thisrole is present, the
SNw_Con_CO.compositePtr shall carry the identifier of
SNw_Con_CO.

6.4.22.3 Constraint

Name

Definition

composed_SubNetworkCon-
nection

Thisrelation is present when a subnetwork connection is composed
of other subnetwork connections and link connections in the same

layer.

6.4.23 Relation-SNw_Fw_Rel CL-Top Lk U (O)

6.4.23.1 Definition

This represents a unidirectional relation from the IOC SNw_Fw_Rel CL tothelOC Top Lk U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.23.2 Roles

Name

Definition

sNwFwRelComponentPtrList

Thisrole (when present) represents the SNw_Fw_Rel CL capability
toidentify thelist of Top_Lk_Usthat can be viewed as possible
components of the subnetwork forwarding relationship, within a
given layer. When thisrole is present, the SNw_Fw_Rel CL.
sNwFwRel ComponentPtrList shall carry the ordered sequence of
identifier(s) of Top_Lk_U and SNw_Fw_Rel_CL, or an unordered
set of identifier(s) of Top Lk U and SNw_Fw_Rel_CL.

6.4.23.3 Constraint

Name

Definition

composed_SubNetwor k-
Forwar ding-Relationship

Thisrelation is present when aSNw_Fw_Rel_CL is composed of
other SNw_Fw_Rel CLsand Top_Lk Usin the same layer.

52 Rec. ITU-T M.3102 (01/2011)




6.4.24 Relation-SNw_Fw_Rel CL-SNw_Fw_Rel_CL (O)
6.4.24.1 Definition

This represents a unidirectional relation from the 10C SNw Fw Rel CL to the 10C
SNw_Fw_Rel_CL.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.24.2 Roles

Name Definition

sNwFwRelComponentPtrList Thisrole (when present) represents the SNw_Fw_Rel CL capability
toidentify thelist of SNw_Fw_Rel_CLsthat can be viewed as
possible components of this subnetwork forwarding relationship,
within agiven layer. When thisrole is present, the
SNw_Fw_Rel_CL.sNwFwRelComponentPtrList shall carry the
ordered sequence of identifier(s) of Top_Lk_U and
SNw_Fw_Rel_CL, or an unordered set of identifier(s) of Top_Lk U
and SNw_Fw_Rel_CL.

6.4.24.3 Constraint

Name Definition
composed_SubNetwor k- Thisrelation is present when aSNw_Fw_Rel_CL is composed of
Forwar ding-Relationship other SNw_Fw_Rel_CLsand Top_Lk Usin the same layer.

6.4.25 Relation-SNw_U-Abs Fw_Pt_U (O)
6.4.25.1 Definition

This represents a unidirectional relation from the |IOC SNw_U to the IOC Abs Fw_Pt U (including
itschild classesFw_Im_Pt U, Fw_Ed Pt U).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.25.2 Roles
Name Definition
containedFwPtL ist Thisrole (when present) represents the SNw_U capability to identify

the list of forwarding (intermediate/end) points that are contained in
this subnetwork. When thisrole is present, the
SNw_U.containedFwPtList shall carry the set of identifier(s) of child
classesof Abs Fw Pt U (Fw_Im Pt U, Fw_Ed Pt U).

6.4.25.3 Constraint

Name Definition
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6.4.26 Relation-SNw_U-Abs Lk _Pt_U (O)
6.4.26.1 Definition

This represents a bidirectional relation between the 10C SNw_U to the IOC Abs Lk Pt U
(including its child classes Abs Lk Pt U and Log_Lk Pt CO).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.26.2 Roles
Name Definition
containedL kPtList Thisrole (when present) represents the SNw_U capability to identify

thelist of Abs Lk _Pt Us (including its subclasses) that are contained
in this subnetwork through partitioning. When thisrole is present, the
SNw_U.containedLKkPtList shall carry the set of identifier(s) of child
classesof Abs Lk Pt U (Abs Lk Pt U,Log Lk Pt CO).
containedl NSNwL ist Thisrole (when present) represents the Abs_Lk_Pt_U capability to
identify the list of parent subnetworks that contain this abstract link

point. When thisroleis present, the
Abs Lk _Pt_U.containedinSNwL.ist shall carry the set of identifier(s)

of SNw_U.
6.4.26.3 Constraint
Name Definition
partitioning_supported There are contained link points in the subnetwork instance
(partitioning is supported).

6.4.27 Relation-SNw_U-Abs Lk_U-1 (O)
6.4.27.1 Definition

This represents a unidirectional relation from the IOC SNw_U to the IOC Abs Lk U (including its
subclasses Top_Lk U andLog Lk _CO).

The role of the relation shall be mapped to a reference attribute of the I0C. The name of the
reference attribute shall be the role name.

6.4.27.2 Roles
Name Definition
containedL kL ist Thisrole (when present) represents the SNw_U capability to identify

thelist of Abs Lk Us (including its child classes) that are contained
in this subnetwork through partitioning. When thisrole is present, the
SNw_U.containedLkList shall carry the set of identifier(s) of child
classesof Abs Lk U (Top_Lk U, Log Lk_CO).
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6.4.27.3 Constraint

Name Definition

partitioning_supported There are contained links in the subnetwork (partitioning is
supported).

6.4.28 Relation-SNw_U-Abs Lk _U-2 (O)
6.4.28.1 Definition

This represents a unidirectional relation from the IOC SNw_U to the IOC Abs Lk _U (including its
subclasses Top_ Lk U and Log Lk CO).

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.28.2 Roles

Name Definition

IkPtrList This role (when present) represents the SNw_U capability to identify
thelist of Abs Lk_Us (including its subclasses) that are terminated by
this subnetwork. When thisroleis present, the SNw_U.IkPtrList shall
carry the set of identifier(s) of child classes of Abs Lk U

(Top_Lk U, Log Lk _CO).

6.4.28.3 Constraint

Name Definition

link_terminated_by A link isterminated by this subnetwork.
SubNetwor k

6.4.29 Relation-SNw_U-Ac Gr_U (O)
6.4.29.1 Definition
This represents a bidirectional relation between the |IOC SNw_U and the IOC Ac_Gr_U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.29.2 Roles
Name Definition
containedAcGrList Thisrole (when present) represents the SNw_U capability to identify

thelist of Ac_Grsthat are contained in this subnetwork. When this
roleis present, the SNw_U.containedAcGrList shall carry the set of
identifier(s) of Ac_Gr_U.

containedl nSNwL ist Thisrole (when present) represents the Ac_Gr_U capability to
identify the list of parent SNw_Us that contain this access group.
When thisroleis present, the Ac_Gr_U.containedinSNwL ist shall
carry the set of identifier(s) of SNw_U.
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6.4.29.3 Constraint

Name Definition

partitioning_supported Thisrelation is present when an access group is contained in a
subnetwork.

6.4.30 Relation-SNw_U-Managed_Entity (O)
6.4.30.1 Definition
This represents a unidirectional relation from the |lOC SNw_U to the ProxyClass managed entity.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.30.2 Roles
Name Definition
supportedByObjectList Thisrole (when present) represents the SNw_U capability to identify

the list of managed entities that are capable of directly affecting this
subnetwork. When thisroleis present, the
SNw_U.supportedByObjectList shall carry the set of identifier(s) of
Managed Entity (to be replaced by the actual 10Cs).

6.4.30.3 Constraint

Name Definition

6.4.31 Relation-SNw_U-SNw_U (O)
6.4.31.1 Definition
This represents a bidirectional relation between the |IOC SNw_U and the IOC SNw_U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.31.2 Roles

Name Definition

containedSNwL ist Thisrole (when present) represents the SNw_U capability to identify
the list of SNw_Us that are contained in this subnetwork through
partitioning. When thisroleis present, the
SNw_U.containedSNwL st shall carry the set of identifier(s) of
SNw_U.

containedl NSNwL ist Thisrole (when present) represents the SNw_U capability to identify
the list of parent SNw_U that contain this subnetwork. When thisrole
is present, the SNw_U.containedinSNwL.ist shall carry the set of
identifier(s) of SNw_U.
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6.4.31.3 Constraint

Name Definition

partitioning_supported Thisrelation is present when a subnetwork is contained in another
subnetwork.

6.4.32 Relation-Top_Lk _U-Abs Ac Rd_U (M)
6.4.32.1 Definition
This represents a bidirectional relation between the IOC Top_Lk_U and the |lOC Abs Ac Rel_U.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.32.2 Roles

Name Definition

server AcRel Thisrole (when present) represents the Top_Lk_U capability to
identify the Abs Ac_Rel_U in the server layer that supports the
topological link in aclient layer. When thisroleis present, the
Top_Lk_U.serverAcRel shall carry the identifier of child class of
Abs Ac Rel_U (Trail_CO, SNw_Ac_Rel_CL).

clientLkPtrList This role (when present) represents the Abs Ac_Rel_U capability to
identify the Top_Lk Usthat reflect the capacity of the access
relationship in the client layer network domain(s).

When thisroleis present, the Abs Ac_Rel_U.clientLkPtrList shall
carry the set of identifier(s) of Top_Lk _U.

6.4.32.3 Constraint

Name Definition

6.4.33 Relation-Trail_ CO-SNw_Con_CO (O)
6.4.33.1 Definition
This represents a unidirectional relation from the IOC Trail_CO to the IOC SNw_Con_CO.

The role of the relation shall be mapped to a reference attribute of the 10C. The name of the
reference attribute shall be the role name.

6.4.33.2 Roles

Name Definition

layer ConList This role (when present) represents the Trail_CO capability to
identify thelist of SNw_Con_COsand Lk_Con_COsin agiven layer
which may compose the trail in the same layer. When thisroleis
present, the Trail_CO.layerConList shall carry the ordered sequence
of identifier(s) of Lk_Con_CO and SNw_Con_CO.
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6.4.33.3 Constraint

Name

Definition

connection_serves trail

The subnetwork connection serves aclient trail.

7 Common information definitions

7.1 Attributes

Table 42 shows the common information definition of attribute:

Table 42 — Common information attribute definition

Name

Information type

Description

acGrld Name This attribute is the identifier of an
instance of the IOC Ac_Gr_U (access
group).

acPtList PointList ::= SET OF Name This attribute lists all the forwarding

end points within an instance of the
IOC Ac_Gr_U (access group).

administrativeState

AdministrativeState ::= ENUMERATED {
locked,
unlocked,
shuttingDown

}

This attribute is to indicate the
administrative state of amanaged
entity, which has three possible
values:. locked, unlocked, and
shuttingDown. See [ITU-T M.3701]
for details.

aEnd

Objectinstance ::= Name

This attribute is a pointer to an
instance of the |lOC SNw_U
(subnetwork), Abs Lk Pt_U (abstract
link point) or Ac_Gr_U (access
group) in the same network layer
domain, which represents the source
of the corresponding entity.

aEndFwWEdPtList

ObjectList ::= SET OF Name

The value of this attribute identifies
one or more instances of |OC
Fw_Ed_Pt_U (forwarding end point),
which represents the source end of an
access relationship. This attribute
cannot be null.

aEndFwPtList

ObjectList

The value of this attribute identifies
one or more forwarding (end or
intermediate) points of an instance of
asubclass of the |lOC Abs Fw Pt U
(abstract forwarding point). This
attribute cannot be null.
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

alarmStatus

AlarmStatus ::= ENUMERATED {
cleared,
activeReportable-Indeterminate,
activeReportable-Warning,
activeReportable-Minor,
activeReportable-Magjor,
activeReportable-Critical,
activePending

This attribute indicates the occurrence
of an abnormal condition relating to
an object. This attribute may also
function as a summary indicator of
alarm conditions associated with a
specific resource. It is used to indicate
the existence of an alarm condition, a
pending alarm condition such as
threshold situations, or (when used as
asummary indicator) the highest
severity of active alarm conditions.
When used as a summary indicator,
the order of severity (from highest to
lowest) is:

activeReportable-Critical
activeReportable-Major
activeReportable-Minor
activeReportable-Indeterminate
activeReportable-Warning
activePending

cleared.

See also [ITU-T M.3701] for more
details.

asapPtr

PointerOrNull ::= CHOICE {
pointer Name,
null NULL

}

This attribute identifies an instance of
the IOC alarm severity assignment
profile (see [ITU-T M.3160Q]).

availabilityStatus

AvailabilityStatus ::= SET OF INTEGER {
inTest (0),
failed (1),
powerOff (2),
offline (3),
offDuty (4),
dependency (5),
degraded (6),
notinstalled (7),
logFull (8)

}

This attribute indicates the availability
status of instances of the
corresponding 10C.

See also [ITU-T M.3701] for more
details.

availablel kCapacity

Capacity ::= CHOICE {
numberOfLinkConnections INTEGER,

bandwidth  Bandwidth

}

Bandwidth ::= SET OF SET {
ingress INTEGER,
egress INTEGER

} - (Units: kbit/s)

This attribute indicates the available
capacity of alink expressed as either
the number of link connections that
are available (CO only) or the
bandwidth that is available to that link
(both CO and CL).

availablel kPtCapacity

PointCapacity ::= CHOICE {
numberOfTPs  INTEGER,
bandwidth Bandwidth

This attribute indicates the number of
the forwarding (intermediate/end)
points associated with alink point that
have spare capacity, or the amount of
spare bandwidth associated with a
link point.

channel Number

ChannelNumberType ::= INTEGER
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

characteristiclnformation

Characteristiclnformation ::=
OBJECT IDENTIFIER

The value of this attribute is used to
verify the connectability of instances
of the subclasses of the IOC

Abs Fw_Pt_U (abstract forwarding
paint).

clientFwlmPtList

ObjectList

This attribute defines the FwlP or list
of FwlPswhich are clients of a FWEP
or FWEPs in another layer. Usualy a
single FWEP in a higher order layer
will support anumber of FwIPsin a
lower order layer. Alternatively,
where concatenation is used, a
number of FWEPsin alower order
layer may serve a FwlP or FwlPsin a
higher order layer.

clientFwRel PtrList

ObjectList

This attribute is a set of pointers to the
instances of the subclasses of 10C
Abs Fw_Rel_U (which can be

Lk _Con_CO, or SNw_Fw _Re CL)
in the client layer network that are
supported by the instance of
Abs Ac Rel U (Traill_COor
SNw_Ac Rel_CL).

clientLkPtPtrList

ObjectList

This attribute is a set of pointers to the
instances of the subclass of IOC
Abs Lk Pt U that reflect the
properties of a FWEP in the client
layer network domain(s).

clientLkPtrList

ObjectList

This attribute is a set of pointers to the
instances of the |OC Top Lk U
(topological link) that reflect the
capacity of an access relationship in
the client layer network.

clientTrail

Objectinstance

The vaue of this attribute identifies
the instance of the IOC Trail_CO in
the same network layer asthe trail
served by a connection instance.

componentPtrList

ObjectList

This attribute is used where the
subnetwork connection is made up of
anumber of component subnetwork
connections and link connections
within the same layer.

compositePtr RelatedObjectlnstance ::= CHOICE { This attribute is used where the
notAvailable  NULL, connectivity instance is a component
relatedObject  Name of a subnetwork connection within the
} same layer.
connectedFwPtCount Count ::= INTEGER This attribute indicates the total

number of forwarding points
associated with a FwPP that have
been connected.

containedAcGrList

ObjectList

This attribute defines the list of
Ac_Gr_U instances which are
contained in a subnetwork.
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

containedFwPtList

ObjectList

This attribute isalist of pointersto
forwarding (intermediate/end) point
instances that are contained in the
Sub_Network U instance.

containedlNSNwL ist

ObjectList

This attribute defines the list of parent
subnetworks which contain the access
group, link point, or subnetwork in a
given layer.

containedLkList

ObjectList

This attribute is used to describe the
internal topology of a subnetwork (in
agiven layer). Thistopology
comprises links and subnetworks. The
links are listed in this attribute.

containedLkPtList

ObjectList

This attribute is used to describe the
internal topology of a subnetwork
from the point perspective (in agiven
layer). Thistopology comprises link
points and subnetworks. The link
points are listed in this attribute.

containedSNwL ist

ObjectList

This attribute is used to describe the
internal topology of a subnetwork (in
agiven layer). This topology
comprises links and subnetworks. The
subnetworks are listed in this
atribute.

configuredConnectivity

ConfiguredConnectivity ::=

ENUMERATED {
sourceConnect,
sinkConnect,
bidirectional Connect,
noConnect

This attribute indicates the configured
connectivity of an instance of the
subclasses of Abs Fw_Pt U. The
possible values for this attribute are
sourceConnect, sinkConnect,
bidirectional Connect and noConnect.
For an instance of Abs Fw_Pt U
subclasses with ptDirectionality equal
to sink, the allowed values for this
attribute are noConnect and
sinkConnect. For an instance of

Abs Fw_Pt_U subclasses with
ptDirectionality equal to source, the
alowed values for this attribute are
noConnect and sourceConnect. For an
instance of Abs Fw_Pt U subclasses
with ptDirectionality equal to
bidirectional, the allowed values for
this attribute are noConnect and
bidirectional Connect. For some
technologies, sinkConnect and
sourceConnect may also be alowed
for abidirectional forwarding point.

connectionType

ENUMERATED {
p2p,
p2mp,
mp2mp

This attribute describes the
connection type of the
SNw_Fw_Rel_CL instance, the
possible type can be:

— point-to-point,

— point-to-multipoint,

— multipoint-to-multipoint
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

currentProblemList

CurrentProblemList ::= SET OF

CurrentProblem

CurrentProblem ::= SET {
problem ProbableCause,
alarmStatus AlarmStatus

}

The current problem list attribute type
identifies the current existing
problems, with severity, associated
with the managed object.

directionality

Directionality ::= ENUMERATED {
unidirectional,
bidirectional

}

This attribute specifies whether the
associated |OC instance is
unidirectional or bidirectional.

fwlmPtinLkPtList

ObjectList

This attribute lists the forwarding
intermediate points that are
represented by alink point.

fwPtinFwPtPIList

ObjectList

This attribute lists the forwarding
points that are represented by a
forwarding point pool.

fwPtPild

Name

This attribute lists the forwarding
points that are represented by a
forwarding point pool.

This attribute is the identifier of an
instance of the IOC Fw_Pt PI_U
(forwarding point pool).

fwType

ForwardingType ::= ENUMERATED {

channel Forwarding,
destinationForwarding

This attribute indicates the
transmission type of the
corresponding 10C, which can be
either channel forwarding (for CO), or
destination forwarding (for CL).

idleFwPtCount

Count

This attribute indicates the total
number of forwarding points
associated with a FwPP that arein an
operational state of enabled and that
are available for cross connection.

layerConList

ObjectList

This attribute defines the list of link
connections and subnetwork
connectionsin agiven layer which
may compose a Trail_CO in the same
layer. This composition of
connectivity instances may be a
simple sequence or, in the multipoint
case, atree structure.

IkConPtrList

ObjectList

This attribute defines the list of link
connectionsin agiven layer which
may compose alogical link in the
same layer.

IkDirectionality

LinkDirectionality ::= ENUMERATED {
unidirectional,
bidirectional,
undefined

}

Thelink directionality attribute type
specifies whether the associated link
managed object is uni- or
bidirectional, or undefined.

IkPtr

RelatedObjectl nstance

This attribute pointsto alink from a
link point.
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

IKPtrList

ObjectList

This attribute points to the links
terminated by the subnetwork or the
link terminated by an access group.

logPtDirectionality

PointDirectionality ::= ENUMERATED {
sink,
source,
bidirectional

}

The logical point directionality
attribute type specifies whether the
associated link point managed object
issink, source, or bidirectional.

maxFwImPtCount

Count ::= INTEGER

This attribute indicates the maximum
number of forwarding intermediate
points associated with alink point.

maxFwPtPlAssignable
Capacity

Bandwidth

This attribute indicates the maximum
amount of bandwidth assignable to
the link related to the FwPP, in both
the ingress and egress directions.

networkld

This attribute is the identifier of an
instance of the |OC network or its
subclasses (including

Ly Nw_Dm_U).

operational State

Operational State ::= ENUMERATED {
enabled,
disabled

}

This attribute is to indicate the
operability of the managed entity,
which has two possible values:
disabled and enabled. See
[ITU-T M.3701] for details.

potential L kPtCapacity

PointCapacity

This attribute indicates the number of
forwarding intermediate points or the
amount of bandwidth that have not
yet been assigned to alink point, but
that could be assigned to the link
point from the server forwarding end
point.

protected

BOOLEAN

This attribute identifies whether the
associated managed object is
protected or not. The value TRUE
impliesit is protected.

provisionedFwImPtCount

Count

This attribute indicates the number of
forwarding intermediate points
associated with alink point that has
been assigned.

provisionedL kPtCapacity

PointCapacity

This attribute indicates the number of
forwarding intermediate points

assigned to alink point or the amount
of bandwidth assigned to alink point.

ptDirectionality

PointDirectionality

This attribute indicates the
directionality of aforwarding point
managed object instance.

qualityOf ConnectivityService

Objectinstance

This attribute indicates the quality of
service for connectivity and its
subclasses, and requires further
definition.

relatedRoutingProfile

Objectlnstance
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

serverAcRel

RelatedObjectl nstance

This attribute points to an instance of
the subclasses of the |IOC
Abs Ac Rel U (Trail_CO, or
SNw_Ac Rel_CL) inthe server layer
that supports the instance of

Abs Lk U, Lk Con Coor
SNw_Fw_Rel_CL in aclient layer.

serverAcRelList

ObjectList

The vaue of this attribute identifies
the instance of the subclasses of IOC
Abs Ac Rel (inmost casesone) ina
lower order network layer which may
be used in parallel to serve a
connection object.

serverFwEdPtPtr

ObjectList

This attribute defines the instance of
Fw_Ed_Pt_U which may serve an
instance of Fw_Im_Pt U and/or link
point in another layer. Usually one or
more instancesof Fw_Ed Pt Uina
higher order layer will serve one or
more instancesof Fw_Im Pt Uina
lower order layer.

signalld

Signalld ::= CHOICE {
simple  Characteristiclnformation,
bundle Bundle,
complex SET OF Bundle

}
Bundle ::= SEQUENCE OF {

characteristicinfoType
Characteristiclnformation,
bundlingFactor INTEGER

This attribute defines the
characteristic information of the layer
(inthe ITU-T G.805 sense) to which
the entity under consideration
belongs. It is used to determine
whether subnetwork
connection/connectivity is possible.
The signal Id may be asimple rate
and format, a bundle of entities with
the same characteristic information
which form an aggregate signal, or a
complex type containing groupings of
different bundles. The complex type
may be applicable to certain
multimedia applications involving
multiple parallel connections between
endpoint locations.

sNwAcRelld

NameType

This attribute is the identifier of an
instance of the |IOC SNw_Ac Rel_CL
(subnetwork access relationship).
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

sNwA cRelComponentPtrList

ComponentPtrList_CL ::= CHOICE

{ ordered OrderedComponents,
unordered UnorderedComponents

}

OrderedComponents ::= SEQUENCE OF
Name

UnorderedComponents ::= SET OF Name

This attribute is used where the
instance of SNw_Ac_Rel ismade up
of anumber of component
SNw_Fw Rel and Top Lk U
instances within the same layer.

The components can be either ordered
or unordered. When they are ordered,
the value of this attribute should be an
ordered sequence of either
SNw_Fw_Rel or Top_Lk_U instances
that form thisinstance.

When they are unordered, the value of
this attribute should be an unordered
set of SNw_Fw_Rel and Top_Lk_U
instances that provide al the
connectivity possibilities for
information to be transferred from the
input FWEP(s) to the output FWEPS.

sNwFwRel ComponentPtrList

ComponentPtrList_ CL

This attribute is used where the
instance of SNw_Fw_Rel is made up
of anumber of component
SNw_Fw Rel and Top Lk U
instances within the same layer.

The components can be either ordered
or unordered. When they are ordered,
the value of this attribute should be an
ordered sequence of either
SNw_Fw_Rel or Top_Lk_U instances
that form thisinstance.

When they are unordered, the value of
this attribute should be an unordered
set of SNw_Fw_Rel and Top_Lk U
instances that provide al the
connectivity possibilities for
information to be transferred from the
input FwlP(s) and the output FwIP(s).

sNwid

Name

This attribute is the identifier of an
instance of the |OC SNw_U
(subnetwork).

subPartitionPtr

RelatedObjectl nstance

This attribute is a pointer to an
instance of Fw_Im_Pt U whichisina
lower level partition. Where the
lowest level of Fw_Im Pt U instance
pointsto a NE forwarding point via
the NE assignment pointer, the value
of the subPartitionPtr is null.

superPartitionPtr

RelatedObj ectl nstance

This attribute is a pointer to an
instance of Fw_Im_Pt U whichisina
higher level partition. It will only be
present for those Fw_Im Pt U
instances in the lower partition which
has adirect correspondence to the
Fw_Im_Pt_U instances at the higher
level. It can be null.
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Table 42 — Common infor mation attribute definition

Name

Information type

Description

supportableClientList

SupportableClientList ::= SET OF
ObjectClass

ObjectClass ::= OBJECT IDENTIFIER

The vaue of this attribute is the list of
| OCs representing the clients that the
particular managed object is capable
of supporting. This may be a subset of
the client layersidentified in
[b-ITU-T G.803] by the particular
server layer managed object.

supportedByObjectList

ObjectList

The supported by object Listisan
attribute type whose value identifies a
set of object instances which are
capable of directly affecting agiven
managed object. The object instances
include both physical and logical
objects. This attribute does not force
internal details to be specified, but
only the necessary level of detail
required for management. If the
object instances supporting the
managed object are unknown to that
object, then this attribute is an empty
Set.

systemTitle

SystemTitle ::= CHOICE {

distinguishedName Name,
oid OBJECT IDENTIFIER,
nothing NULL

}

This attribute may be used in naming
instances of system managed object
class.

topEdDirectionality

Topological EndDirectionality ::=
ENUMERATED ({

This attribute specifies whether the
associated instance of the |OC

undefined, Ac Gr_UorLk Pt Uissink, source,
sink, bidirectional, or undefined.
source,
bidirectional
}
total FwPtPI Capacity Bandwidth This attribute indicates the total
amount of bandwidth supported on
the forwarding point pool, which
includes both assigned and
unassigned bandwidth, based on the
amount of bandwidth provided by the
underlying server layer link.
total LkPtCapacity PointCapacity This attribute indicates the total

capacity of alink point which is either
the total number of forwarding
intermediate points associated with a
link point or the total bandwidth of
the link point.

trafficDescriptor

TrafficDescriptor ::= ObjectInstance

This attribute contains the traffic
descriptor of an access relationship. It
isto be used with flexible bandwidth
alocation.

trailld

Name

This attribute is the identifier of an
instance of the IOC Trail_CO.
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Table 42 — Common infor mation attribute definition

Name Information type Description

usageCost UsageCost :: = INTEGER(0..255) This attribute contains the costs for a
transport entity. It isto be used as
selection/routing criteria.

usageState UsageState ::= ENUMERATED { See also [ITU-T M.3701] for details.

idle,
active,
busy

}

userL abel UserLabel ::= String This attribute assigns a user friendly
name to the associated |OC instance.

ZzEnd Objectinstance This attribute is a pointer to a
subnetwork, alink point, or access
group in the same network layer
domain.

ZEndFwWEdPtList ObjectList The vaue of this attribute identifies
one or more forwarding end point
instances, which represents the sink
end of an access relationship. This
attribute cannot be null.

zEndFwPtList ObjectList The value of this attribute identifies

one or more forwarding
(intermediate/end) points of an
instance of a subclass of the
connectivity object class.

7.2 Notifications

See clause 8.2 of [ITU-T M.3160] for the definition of common natifications.
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Appendix |

Relationship between |OCs and functional ar chitecture entities

(This appendix does not form an integral part of this Recommendation.)

This appendix describes the relationships between 10Cs defined in this Recommendation and the
functional architectural entities described in [ITU-T G.800], [ITU-T G.805] and [ITU-T G.809].
These are described in Table I.1 below:

Tablel.1 - Relationships between the |OCs defined in this Recommendation
and the architectural entitiesdefined in [ITU-T G.800], [ITU-T G.805] and [ITU-T G.809]

Unified CL CO
|OCsfrom this Recommendation ar chitecture ar chitecture achitecture Category
[ITU-T G.800Q] [ITU-T G.809] | [ITU-T G.805]
Ly Nw Dm U Layer network Layer network Layer network
SNw_U Subnetwork Flow domain Subnetwork
Log Lk CO H . Topological
Abs Lk U Link ow point Link components
pool link
Top Lk U
Ac Gr U Access group Access group Access group
Tral_CO - Trail
Access
Abs Ac Rel_U relationship c ol
SNw_Ac_Rel_CL onnectionless
- == trail
Channel
forwarding Flow domain Subnetwork
Sw_Con_CO relationship flow connection Transport
(single source) entities
Channel
Abs Fw Rel U forwarding Flow domain N licabl
- relationship flow ot applicable
(multiple sources)
Destination Flow domain
SNw_Fw_Rel CL forwarding fl Not applicable
. . ow
relationship
: . . Link
Lk _Con CO Link connection Link flow !
connection
- Adaptation Adaptation Adaptation
- Termination Flow Trail Transport
termination termination processing
- Layer processor | Not described | Not described functions
- Forwarding Not described Not described
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Tablel.1l - Relationships between the |OCs defined in this Recommendation
and the architectural entitiesdefined in [ITU-T G.800], [ITU-T G.805] and [ITU-T G.809]

Unified CL CO
| OCsfrom this Recommendation ar chitecture ar chitecture achitecture Category
[ITU-T G.800Q] [ITU-T G.809] | [ITU-T G.805]
The sameasFw_Ed_Pt U Access point Access point Access point
Fw_Im Pt U Forwarding point Flow point Cor;r;(iaﬁzlon Reference
Abs Fw Pt U " " — — points
Fw Ed Pt U Forwar ling en Termi nat_lon Term|_nat|on
- = = point flow point connection point
Connection_CO Connection - -
Top Lk Pt U
Abs Lk Pt U - - - Others
Log Lk Pt CO
Fw_Pt PI_U - - -
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Appendix [

Relationship between IOCsfrom ITU-T M.3160 and this Recommendation

(This appendix does not form an integral part of this Recommendation.)

This appendix provides a table which indicates the relationship between the 10OCs defined in
[ITU-T M.3160] and this Recommendation.

Tablell.1 - Relationships between the |OCsdefined in [ TU-T M.3160]
and this Recommendation

IOCsfrom this Recommendation I0Csfrom [ITU-T M.3160]
Ly Nw_Dm U Layer network domain
(Layer network domain — Unified)
SNw_U Subnetwork,
(Subnetwork — Unified) Flow domain
Abs Lk U Abstract link
(Abstract link — Unified)
Top Lk U Topological link,
(Topological link — Unified) Flow point pool link
Log Lk CO Logical link
(Logical link — CO)
Lk Con_CO Link connection
(Link connection — Connection oriented)
Connection_CO Connection
(Connection — Connection oriented)
Ac Gr U Access group
(Access group — Unified)
Abs Fw Rel U -
(Abstract forwarding relationship — Unified)
SNw_Con_CO Subnetwork connection
(Subnetwork connection — Connection oriented)
SNw_Fw_Rel_CL Flow domain fragment
(Subnetwork forwarding relationship — Connectionl ess)
Abs Fw Pt U Termination point,
(Abstract forwarding point — Unified) Network termination point,
Connectionless point
Fw_Im_Pt U Connection termination point
(Forwarding intermediate point — Unified, FwlP) source/sink/bidirectional,

Network CTP source/sink/bidirectional,
Flow point source/sink/bidirectional

Fw Ed Pt U Trail termination point
(Forwarding end point — Unified, FWEP) source/sink/bidirectional,
Network TTP source/sink/bidirectional,
Flow termination point
Source/sink/bidirectional

Abs Lk Pt U Abstract link end
(Abstract link point — Unified)
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Tablell.1 - Relationships between the |OCsdefined in [ TU-T M.3160]
and this Recommendation

| OCs from this Recommendation

lOCsfrom [I TU-T M.3160]

Top Lk Pt U Topological link end
(Topological link point — Unified)

Log Lk Pt CO Logical link end

(Logical link point — Connection oriented)
Fw Pt Pl_U Termination point pool

(Forwarding point pool — Unified, FwPP) Flow point pool

Abs Ac Rel U -

(Abstract access relationship — Unified)
Trail_CO Trail

(Trail — Connection oriented)

SNw_Ac_Rel_CL
(Subnetwork access relationship — Connectionl ess)

Connectionless trail
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