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Abstract

This meno defines a portion of the Managenent |nformati on Base (M B)
for use with Sinple Network Managenment Protocol (SNWP) in TCP/IP-
based internets. In particular, it defines objects for managi ng
Optical Interfaces associated with Wavel engt hDi vi sion Ml ti pl exi ng
systens or characterized by the Optical Transport Network (OTN) in
accordance with the OIN architecture defined in I TUT Recomendati on
G 872.

The M B nodul e defined in this meno can be used for performance
noni toring and/or configuration of such optical interface.

Lam et al. St andar ds Track [ Page 1]



RFC 3591 Optical Interface Type MB Sept ember 2003

Tabl e of Contents

1. The Internet-Standard Managenent Framework ................. 2
2. OVBI VI BW o 3
2.1. Use of the ifTable ...... ... ... . . .. . . . . .. 3

2.2. Use of ifTable for OTN OIS/OVS Layer................. 8

2.3. Use of ifTable for OTN OChG oup Layer................ 9

2.4. Use of ifTable for OTN OCh Layer..................... 10

2.5. Use of ifStackTable....... ... ... ... . .. . .. . ... 12

2.6. Optical Network Terminology .......... ... ... ... ... ... 13

2.7. Tandem Connection Mnitoring (TCM .................. 20

3 Structure of the MB. ... ... . .. . . 21
3.1. The optIfOTMN group. .. ..ot e 23

3.2. The optlIfPerfMn group. ....... ... 24

3.3. The optIfOISN groupsS. . . ..ot 24

3.4. The optIfOVMBN groUPS. . .o i it e 25

3.5. The optI fOChG OUP QroUPS. . . .ot i i e 26

3.6. The optlIfOCh groups. ... ...« 27

3.7. The optlfOTUK groUPS. . . oottt e e e e e 28

3.8. The optIfODUK groUPS. . . oottt e e e 29

3.9. The optI fODUKT groups....................oii... 30

4. Qbject DefinitionNs .. ... 30
5. Security Considerati ons ............. ..t 167
6. ACKknNOW edgment S. .. ... . 169
7. ReferenCes .. ... 169
7.1. Normative References ............ ... 169

7.2. Informative References ......... ... . .. ... 171

8. Intellectual Property Statenent .................... .. ...... 171
9.  AUthOrs’ AddreSSeS .. ...t 172
10. Full Copyright Statement ............. .. .. ... 173

1. The Internet-Standard Managenent Franework

For a detailed overview of the docunents that describe the current
I nt er net - St andard Managenent Franmework, please refer to section 7 of
RFC 3410 [ RFC3410] .

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
bjects in the MB are defined using the nechani sms defined in the
Structure of Managenent Information (SM). This nenp specifies a MB
nmodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .
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2. Overview

In this docunment, the term OTN (Optical Transport Network) systemis
used to describe devices that are conpliant with the requirenents
specified in the | TT Recommendations G 872 [ITUT G 872], G 709
[ITUT G709], G798 [ITUT G 798], G874 [ITUT G 874], and G 874.1
[ITUT G 874.1].

The optical objects will be managed using the MB Il ifTable and
i fStackTable. Additional tables will also be supported to nonitor
| ayer specific status and provide perfornance nonitoring data. In

the tables, some entries are required for OIN systens only. A
Configuration (Config) table, Current Performance Mnitoring (PM
table, and Interval PMtable will be maintained for the OIrSn, OvBn,
OChGroup, and OCh | ayers on a source and sink trail termination
basis. These tables will be Iinked to the ifTable by using the
iflndex that is associated with that |ayer.

These objects are used when the particular nedia being used to
realize an interface is an Optical Transport interface. At present,
this applies to these values of the ifType variable in the Internet-
standard M B:

opti cal Channel (195), optical Channel G oup (219), optical Transport
(196)

The definitions contained herein are based on the OIN specifications
in ITUT G872[ITUT G 872], G709 [ITUT G709], G798[ITUT G 798],
G 874[ITU-T G 874], and G 874.1 [ITU-T G 874.1].

2.1. Use of the ifTable

This section specifies howthe MB Il interfaces group, as defined in
RFC 2863 [ RFC2863], is used for optical interfaces. Only the
i fGeneral Informati onGroup will be supported for the ifTable and the

ifStackTable to maintain the rel ati onship between the various |ayers.
The OTN |l ayers are managed in the ifTable using IfEntries that
correlate to the layers depicted in Figure 1.

For exanple, a DWDM device with an Optical Network Node Interface
(ONNI') will have an Optical Transm ssion Section (OTS) physical

|l ayer, an Optical Miltiplex Section (OVMS) |ayer (transports multiple
opti cal channels), and an Optical Channel (OCh) layer. There is a
one to one relationship between the OM5 and OIS | ayers. The OVB

| ayer has fixed connectivity via the OIS and thus no connectivity
flexibility at the OVS layer is supported.
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A device with an ONNI that does not multiplex would consist of the
OTS and OCh | ayers supporting a single channel.

MB-11 (RFC 1213) [RFC1213], as anmended and extended by RFC 3418

[ RFC3418], RFC 2863 [RFC2863], and RFC 2864 [ RFC2864], acconmpdates
these cases through appropriate use of the systemand interfaces
groups. The system group nanmes and descri bes the type of nanaged
resource. The interfaces group defines which OIN | ayers exist and
how t hese | ayers are configured and multiplexed. This is achieved by
proper representation of OIN Layers as IfEntries as defined in RFC
2863 [ RFC2863], as foll ows.

In the followi ng figures, optical Channel and optical Transport are
abbrevi ated as och and otn respectively.
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Figure 1: OIN Layers

Since the Ovsn and OTSn | ayers have a one to one relationship, only
one otn IfEntry is required to support these two layers. Therefore,
each optical Channel IfEntry may be mapped to m optical Transport
IfEntries, where mis greater than or equal to 1. Conversely, each
optical Transport entry nmay be mapped to n optical Channel IfEntries,
where n is greater than or equal to 1.

There are inplenentations that have banded anplifers that operate on

a group of optical channels separately (e.g., C and L band channel s)
before finally nmuxi ng them together and transporting themover a
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physi cal |ayer. For such DWM system i npl enentations, it is

i nportant to have the ability to nodel each of the groups (or bands)
with an iflndex and nmeasure the pre-OIN PM paraneters for each band
Sseparately.

The OTN | ayering, as described in Figure 1, can be extended to
acconodat e such inmpl enmentati ons by introduci ng another |ayer called
the OChG oup Layer.

As an exanple, Figure 2 depicts the OIN |l ayering of a DWM system
with 80 C band and 80 L-band channel s conbined into their respective
channel band groups before being nuxed into the OM5 and transported
over the OIS
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Figure 2: OIN Layers for a Banded Confi guration

If an inplenentati on does not wi sh to nodel the banded confi guration,
the OChGroup | ayer is absent and the OIN | ayeri ng nodel degenerates
to the description in Figure 1. In other words, when there is an
anplifier that covers the whole band, the optlfQOvBn objects should be
used, rather than using the optlfOChG oup objects with a degenerate
group that covers all channels.

The design of the Optical Interface MB provides the option to nodel
an interface either as a single bidirectional object containing both
sink and source functions or as a pair of unidirectional objects, one
contai ning sink functions and the other containing source functions.
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If the sink and source for a given protocol layer are to be nodelled
as separate objects, then there need to be two ifTable entries, one
that corresponds to the sink and one that corresponds to the source,
where the directionality information is provided in the configuration
tables for that layer via the xxxDirectionality objects. The agent
is expected to maintain consistent directionality val ues between

i fStackTable layers (e.g., a sink must not be stacked in a 1:1 manner
on top of a source, or vice-versa), and all protocol |ayers that are
represented by a given ifTable entry are expected to have the sane
directionality (i.e., instances of optlfOrSnDirectionality and
optIfOVBnDi rectionality that correspond to a given iflndex val ue nust
have the sane value, and instances of optlfOChDirectionality,

optl fOTWkDi rectionality, and optlfCODUkDi rectionality that correspond
to a given iflndex value nmust have the sane val ue).

When separate ifTable entries are used for the source and sink
functions of a given physical interface, association between the two
uni -directional ifTable entries (one for the source function and the
other for the sink functions) should be provided. It is recommended
that identical ifName values are used for the two ifTable entries to
i ndi cate such association. An inplenentation shall explicitly state
what mechanismis used to indicate the association, if ifName is not
used.

Exanpl e 1: Managenent of unterm nated optical Channel (och) using
passive optics

An OTN devi ce connected with two adjacent nodes in a single fiber
ring that supports 10 wavel engths per fiber woul d have 2

optical Transport IfEntries and 20 optical Channel |fEntries, as
depicted in Figure 3. Thus 10 optical Channel IfEntries are
stacked above the first optical Transport IfEntry, and the other 10
opti cal Channel IfEntries are stacked above the second

optical Transport IfEntry. Note that the optical channels in this
exanpl e are un-term nated, and thus no OTWk objects will be
instantiated for these optical channels. The optical Channe
IfEntries of one otn may be dropped/ added fronito the OIN device
or cross-connected with the optical Channel IfEntries of the other
otn. Cross-connection froma nmenber of the first 10
opti cal Channel IfEntries to a nenber of the second 10
opti cal Channel IfEntries could be nodelled by using a cross-
connect object, which is not yet defined in this version of the
M B.
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Figure 3: Interface stacks when channel s are unterm nated
Exanpl e 2: Managenent of termninated optical Channel (och) interfaces

An OTN devi ce connected with two adjacent nodes in a single fiber
ring that supports 10 wavel engths per fiber woul d have 2

optical Transport IfEntries and 20 optical Channel IfEntries, as
depicted in Figure 4. Thus 10 optical Channel IfEntries are
stacked above the first optical Transport IfEntry, and the other 10
opti cal Channel IfEntries are stacked above the second

optical Transport IfEntry. As the optical channels in this exanple
are termnated, OTUk objects and possibly ODUk objects will be
instantiated for the terminated optical Channel IfEntries.
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I I

ot n2
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Figure 4: Interface stacks when channels are term nated

Note that the two exanpl es descri bed above depict the interface
stacks when the banded configuration is not nodel ed.

Lam et al. St andar ds Track [ Page 7]



RFC 3591

Optical Interface Type MB Sept ember 2003

The exact configuration and nultiplexing of the layers is naintained
in the ifStackTabl e (RFC 2863) [ RFC2863] and in the iflnvStackTabl e

(RFC 2864) [ RFC2864] :

see section 2.5 for details.

2.2. Use of ifTable for OIN OIS/ OMS Layer

Only the ifGenerallnformati onG oup needs to be supported.

i f Tabl e Obj ect

i flndex

i f Descr

i f Type
i f Speed

i f PhysAddr ess

i f Adm nSt at us

i f Oper St at us

i f Last Change

Lam et al.

Use for conbined OTN OIS/ OVS Layer

The i nterface index.

Optical Transport Network (OTN) Opti cal
Transni ssion Section (OIS)/ Optical Miltiplex
Section (QOVS)

opti cal Transport (196)

Actual bandw dth of the interface in bits per
second. |If the bandwi dth of the interface is
greater than the maxi mum val ue of 4,294,967, 295,
then the nmaxi numvalue is reported and

i fH ghSpeed nust be used to report the

i nterface’ s speed.

An octet string with zero length. (There is
no specific address associated with the
i nterface.)

The desired administrative status of the
interface. Supports read-only access.

The operational status of the interface. The
val ue | ower LayerDown(7) is not used, since
there is no |ower |ayer interface. This object
is set to notPresent(6) if a conponent is

m ssing, otherwise it is set to down(2) if

ei ther of the objects optlfOrsnCurrentStatus or
opt I fOMSNCurrent St atus i ndi cates that any
defect is present.

The val ue of sysUpTine at the |ast change in
i f Oper St at us.

St andar ds Track [ Page 8]



RFC 3591

i f Nane

Optical Interface Type MB Sept ember 2003

Ent er pri se-specific convention (e.g., TL-1 AID)
to identify the physical or data entity
associated with this interface or an

OCTET STRING of zero length. The
enterprise-specific convention is intended to
provi de the neans to reference one or nore
enterprise-specific tabl es.

i fLi nkUpDownTr apEnabl e Default value is enabled(1l). Supports

i f Hi ghSpeed

i f Connect or Present

i fAlI as

read-only access.
Actual bandwi dth of the interface in Mega-bits
per second. A value of n represents a range of
"n-0.5" to ’'n+0.499999
Set to true(l).

The (non-vol atile) alias nane for this interface
as assigned by the network nanager.

2.3. Use of ifTable for OIN OChGroup Layer

Only the ifGenerallnformati onG oup needs to be supported.

i f Tabl e Obj ect

i flndex

i f Descr

i f Type
i f Speed

i f PhysAddr ess

Lam et al.

Use for OTN OChG oup Layer

The i nterface index.

Optical Transport Network (OTN) Opti cal
Channel G oup (OChG oup)

opti cal Channel G oup(219)

Current bandwi dth of the interface in bits per
second. If the bandwidth of the interface is
greater than the maxi mum val ue of 4,294,967, 295,
then the nmaxi numvalue is reported and

i f H ghSpeed nust be used to report the
interface’ s speed.

A string that specifies the range of wavel engths
in the format of wl-w2, where wl and w2 are the
| ower and upper end of the wavel ength range,
both in ASCI|I decimal digits expressed in
nanoneters (e.g., 1350-1650)
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i f Oper St at us

i f Last Change

i f Nane
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The desired administrative status of the
interface. Supports read-only access.

The operational status of the interface. This
object is set to | owerLayerDown(7) if the
ifOperStatus of its otn interface is down(2).
O herwise, it is set to down(2) if the
anplifier for this band is unable to carry
traffic.

The val ue of sysUpTine at the |ast change in
i f Oper St at us.

Ent er pri se-specific convention (e.g., TL-1 AID)
to identify the physical or data entity
associated with this interface or an

OCTET STRING of zero length. The
enterprise-specific convention is

intended to provide the nmeans to reference one
or nore enterprise-specific tables.

i fLi nkUpDownTr apEnabl e Default value is disabled(2). Supports

i f Hi ghSpeed

i f Connect or Present

i fAlI as

read-only access.
Current bandwi dth of the interface in Mega-bits
per second. A value of n represents a range of
"'n-0.5" to ’'n+0.499999' .
Set to false(2).

The (non-vol atile) alias nane for this interface
as assigned by the network nanager.

2.4. Use of ifTable for OIN OCh Layer

Only the ifGenerallnformati onGoup needs to be supported.

i f Tabl e Obj ect

i flndex

i f Descr

i f Type

Lam et al.

Use for OTN OCh Layer

The i nterface index.

Optical Transport Network (OTN) Opti cal
Channel (QCh)

opti cal Channel (195)
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i f Speed

i f PhysAddr ess

i f Adm nSt at us

i f Oper St at us

i f Last Change

i f Nane
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Current bandwi dth of the interface in bits per
second. If the bandwidth of the interface is
greater than the maxi mum val ue of 4,294,967, 295,
then the nmaxi numvalue is reported and

i fH ghSpeed nust be used to report the

i nterface’ s speed.

A string of ASCI| decimal digits containing the
wavel ength of the optical channel, expressed
in nanonmeters (e.g., 1550).

The desired administrative status of the
interface. Supports read-only access.

The operational status of the interface. This
object is set to | owerLayerDown(7) if the
ifOperStatus of its otn interface or of its
OChG oup interface is down(2).

O herwise, it is set to down(2) if one or nore
of the objects optlfOChCurrent St at us,

opt | f OTUkCurrent St at us, opt|f ODUKTCurrent St at us,
and opt | f ODUkTt pCurrent Stat us indi cates

that any defect is present.

The val ue of sysUpTine at the |ast change in
i f Oper St at us.

Enterpri se-specific convention (e.g., TL-1 AID)
to identify the physical or data entity
associated with this interface or an

OCTET STRING of zero length. The
enterprise-specific convention is

intended to provide the means to reference one
or nore enterprise-specific tables.

i fLi nkUpDownTr apEnabl e Default value is disabled(2). Supports

i f Hi ghSpeed

i f Connect or Present

i fAlI as

Lam et al.

read-only access.
Current bandwi dth of the interface in Mega-bits
per second. A value of n represents a range of
"n-0.5" to ’'n+0.499999
Set to false(2).

The (non-vol atile) alias nane for this interface
as assigned by the network nanager.
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2.5. Use of ifStackTable

Use of the ifStackTable and iflnvStackTable to associate the

opti cal Transport and optical Channel interface entries is best
illustrated by the exanple shown in Figure 5. The exanple assunes an
otn interface with iflndex i that carries two nultipl exed och
interfaces with iflndex values of j and k, respectively. The exanple
shows that j and k are stacked above (i.e., nmultiplexed into) i.
Furthermore, it shows that there is no |layer |Iower than i and no

| ayer higher than j and/or k.

Hi gher Layer Lower Layer

Figure 5: Use of ifStackTable for an OTN port

Figure 6 illustrates an exanple for a banded configuration. The
exanpl e assunmes an otn interface with iflndex i that carries two

mul ti pl exed och groups with iflndex values u and v. An och group
with iflndex value u conbines two och interfaces with iflndex val ues
of a and b. An och group with iflndex value v conmbines two och
interfaces with iflndex values of ¢ and d. The exanple show that a
and b are stacked above (i.e., nultiplexed into) u. Likew se, ¢ and

d are stacked above v. u and v are nultiplexed into i. Furthernore,
it shows that there is no layer lower than i and no | ayer higher than
a, b, ¢, and/or d. It also shows that u has a and b as its higher

| ayers, and v has ¢ and d as its higher |ayers.

H gher Layer Lower Layer

T CO0O0OTOYLOOO0OO0
O~ < <CcCCcOoO0OTY®

Figure 6: Use of ifStackTable for an OIN port for a banded configuration

Lam et al. St andards Track [ Page 12]



RFC 3591 Optical Interface Type MB Sept ember 2003

For the inverse stack table, it provides the sane information as the
interface stack table, with the order of the Hi gher and Lower | ayer
i nterfaces reversed.

2.6. Optical Network Terninol ogy

The terninology used in this docunent to describe the |ayers of an
optical network and the error conditions and performance nonitoring
paraneters on an optical circuit as nonitored by an optical systemis
listed below. These terns are defined in I TU T Recomendati ons G 872
[ITUT G872], G709 [ITUT G709], G798 [ITUT G798], G874 [ITUT
G 874], G 874.1 [ITUT G 874.1], and G806 [ITUT G 806]. Brief
definitions of some terns are also included here to facilitate the
readability of this docunent.

Degraded Threshold (DEGTHR) - G 806
A threshold |l evel for declaring a performance nonitoring (PM
Second (a tine period of one second) to be bad. A PM Second is
decl ared bad if the percentage of detected errored blocks in
that second or the nunber of errored blocks in that Second is
greater than or equal to DEGIHR

DEGM - G 806
A threshold | evel for declaring a Degraded Signal defect
(dDEG . A dDEG shall be declared if DEGM consecutive bad PM
Seconds are detected.

Expected Destination Access Point Identifier (ExDAPI) - G 798
The Expected Destination Access Point Identifier (ExDAPI),
provi si oned by the nmanagi hg system to be conpared with the TTI
accepted at the overhead position of the sink for the purpose
of checking the integrity of connectivity.

Expected Source Access Point Identifier (ExSAPI) - G 798
The Expected Source Access Point Identifier (ExSAPI),
provi si oned by the nmanagi hg system to be conpared with the TTI
accepted at the overhead position of the sink for the purpose
of checking the integrity of connectivity.

Inter-Domain Interface (IrD) - G 872
A physical interface that represents the boundary between two
adm ni strative domains.

G 709 defines the requirenents for the IrDl at the Network Node
Interface (NNI).

Intra-Domain Interface (laDl) - G 872
A physical interface within an adm nistrative domain.
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Optical Channel Layer Network (OCh) - G 872
This | ayer network provides end-to-end networking of optical
channels for transparently conveying client information of
varying format (e.g., SDH STM N, PDH 565 Mit/s, cell based
ATM etc.).

Optical Channel Data Unit Path Layer Network (ODUk) - G 709/Y.1331
This | ayer network provides functionality for the transport of
i nformati on structure consisting of the information payl oad
(OPUk) and the related overhead for nmanagenent of an optical
channel .

Optical Channel Data Unit Tandem Connecti on Sub-Layer Network (ODUKT)
- G 709/Y.1331
This layer network is a sub-layer of the optical data unit
| ayer, which provides the capability for tandem connection
monitoring. One to six nested |levels of nmonitoring are defined
for OTN.

Optical Channel Payload Unit (OPUK) - G 709/Y.1331
The OPUk is the information structure used to adapt client
information for transport over an optical channel. OPUk
capacities for k=1, k=2, k=3 are defined in ITUT. The index
"k" is used to represent different versions of OPUk, ODUk and
OTUk. k=1 represents an approximte bit rate of 2.5 Ghit/s,
k=2 represents an approximate bit rate of 10 Goit/s, and k=3
represents an approxinmate bit rate of 40 Ghit/s.

Optical Multiplex Section Layer Network (OMB5) - G 872
This | ayer network provides functionality for networking of a

mul ti-wavel ength optical signal. Note that a "multi-
wavel engt h" signal includes the case of just one optical
channel .

Optical Transport Mdule (OTMn[r].m - G 872
The OTMis the information structure that is transported across
an ONNI.  The index n and m define the nunber of supported
wavel engths and bit rates at the interface.

Two OTM structures are defined: OTMwith full functionality
(OTMn.m and OTMw th reduced functionality (OTM0. m & OTM

nr.m.
The OTMn. mconsists of up to n nmultiplexed optical channels

and an OTM overhead signal to support the non-associ ated
overhead. The OTM O consists of a single optical channel
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wi thout a specific color assigned. The OTM nr.m consists of up
to n multiplexed optical channels. Non associated overhead is
not support ed.

Optical Transport Network (OTN) - G 872
A transport network bounded by optical channel access points.
The optical transport network | ayered structure is conprised of
the optical channel, optical multiplex section and optica
transni ssion section |layer networks.

According to G 872, an OIN-conpliant interface is an interface
of the optical transport network based on the architecture
defined in G 872, while an OIN-non-conpliant interface is an
interface that does not conply with the interface
reconmendations that will be defined for the optical transport
network based on the architecture defined in G 872.

Optical Transm ssion Section Layer Network (OTS) - G 872
This | ayer network provides functionality for transm ssion of
optical signals on optical nedia of various types.

Optical Channel Transport Unit Section Layer Network (OTWk) - G 709
The OTUk is the |ayer network that provides for the transport
of an ODUk over one or nore optical channel |ink connections.
It consists of the optical channel data unit and OTUk rel ated
over head (FEC and overhead for nanagenent of an optical channel
link connection). It is characterized by its frame structure,
bit rate, and bandw dt h.

Payl oad Type M smatch (PLM
The detection of a misnmatch of payload type is based on a
conpari son between the expected Payl oad Type signal,
provi sioned via the nmanagenent interface, and the received
Payl oad Type signal.

Trail Trace ldentifier Transnmitted (TxTl) - G 798
The Trail Trace ldentifier (TTI) information, provisioned by
the managi ng system to be placed in the TTI overhead position
of the source of a trail for transm ssion

Trail Trace ldentifier Accepted (AcTl) - G 798
The Trail Trace ldentifier (TTI) information accepted fromthe
TTlI overhead position at the sink of a trail.

Trail Trace ldentifier Accepted Status (AcTI Status) - G 798

The Status of the Trail Trace ldentifier (TTI) accepted from
the TTlI overhead position at the sink of a trail
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Trace ldentifier Msmatch (TIM - G 798
The detection of TIMis based on a conparison between the
expected Trial Trace ldentifier (TTlI), configured via the
managenent interface, and the received TTI.

Trace ldentifier Msnmatch Consequent Action Enabl ed (Ti mAct Enabl ed) -
G 798
The Consequent Action function of TIMis disabl ed.

Trace ldentifier Msmatch Detection Mde (TinDet Mde) - G 798
The node of detecting Trace ldentifier Msmatch (TIM.
Possi bl e nodes are:

(1) off - no checking,

(2) SAPI - checking the SAPI only,

(3) DAPI - checking the DAPI only, and
(4) Both - checking both the SAPI and DAPI.

2.6.1. Defect Conditions

The followi ng Defect conditions are defined in G 798 (as fault cause)
for OTN nonitoring.

ais Al arm I ndi cation Signal (AI'S)

bdi Backwar d Defect |ndication (BD)

bdi O Backward Defect Indication - Overhead (BDI -0
bdi P Backward Defect I|ndication - Payload (BD -P)
deg Degr aded (DEGQ

I ck Locked (LCK)

| of Loss of Frane (LOF)

I om Loss of Multi Frane

| os Loss of Signal (LOS)

| 0sO Loss of Signal - Overhead (LCS-O

| osP Loss of Signal - Payl oad (LCS-P)

oci Open Connection Indication (OCl)

pl m Payl oad M snatch (PLM

ssf Server Signal Failure (SSF)

ssfO Server Signal Failure - Overhead (SSF-O
ssfP Server Signal Failure - Payl oad (SSF-P)

tim Trace ldentifier Msmatch (TIM

The rel ationship of these conditions within a network | ayer and
between | ayers are described in G798 [ITUT G 798].
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2.6. 2. Per f or rance Par anet ers

To facilitate identification of equipnment and facilities that nay
require nai ntenance, it is necessary to nonitor paranmeters such as
optical power at each |layer. The neasurenents are taken
periodically, and a snapshot of the current value is al so nmade

avail able. More specifically, performance paraneters at each |ayer
are nmai ntained for the current 15-minute interval, the current 24-
hour interval, N previous 15-mnute intervals where 4 <= N <= 96, and
one previ ous 24-hour interval

Note that some of the previous interval data will be unavailable if
the agent has restarted within the [ast 24 hours.

There is no requirenment for an agent to ensure a fixed relationship
between the start of a 15-minute or 24-hour interval and any wall

cl ock; however, sonme agents may align the 15-minute intervals with
quarter hours and nay align the 24-hour intervals with a particul ar
hour of the day (e.g., 00:00 UTC).

Not e that some DWDM systens nmay al so nonitor the |aser tenperature of
the equi pnent in addition to nonitoring the optical power. However,

i ndustry opinions vary widely with respect to |aser tenperature
nmonitoring, in particular regarding the benefit of the nonitoring and
whi ch tenperatures are to be nmonitored (i.e., all or only sonme of the
punp lasers). Simlarly, there are varying opinions regarding nid-
stage power nonitoring. Since no consensus was reached, it was

deci ded that the laser tenperature nonitoring and nid-stage

nmoni tori ng woul d not be standardized in the MB. [If an

i npl enentation would Ilike to nonitor these parameters, one could use
a proprietary MB or the ENTITY-SENSOR-M B [ RFC3433] to capture this
i nformati on.
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The sink-side nmonitoring points for the various |ayers are shown in
Fi gure 7 bel ow.
OCh sink pre-OIN PM par ans
OChG oup sink pre-OIN parans
OvBn sink pre-OIN PM par ans

Orsn sink pre-OIN PM par ans

<—————
<——

\Y \Y
I
I I I |
V] /| /| I
\ V| o
I \ I \ V|
\ | C- Band | Denux | \ |
I I
I I
2 Il I osC
\ | I I
\
/] \ |
\ | L- Band
opti cal opti cal opti cal OSC Drop Filter
rcvr (O E) denux demnux
OCh OChG oup OovBn Orsn
Figure 7: Sink-side pre-OIN nonitoring points
Lam et al. St andar ds Track [ Page 18]



RFC 3591 Optical Interface Type MB Sept ember 2003

The source-side nonitoring points for the various |ayers are shown in
Fi gure 8 bel ow.

COCh src pre-OIN PM par ans

I
OChGroup src pre-QOIN PM par ans

I
OVBn src pre-OIN PM par ans

I
| OrSn src pre-OTN PM par ans
I I

I
I
I I
I I
I I
I I
% Y Y%

V
|\
|\ |\ |\ |\
|/ |\ |\ |\
| / 1 |/
---- ||/ B
C- Band MJX | Mux | |/
I I
| osC
|\ |\ I
|/ N I
!
m—
L- Band MJX
optical optical opti cal OSC Add Filter
xntr nux nux
(O
OCh OChGr oup OovBn Orsn

Figure 8: Source-side pre-OIN nonitoring points

Note that optical performance paraneters are of type Integer32,
rather than Counter32 or Gauge32, because it is possible for these
objects to increase or decrease and to assune negative or positive
val ues.
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2.7. Tandem Connection Mnitoring (TCM

An ODUK term nation can be provisioned to support (0..6) TCM I evels.
Each TCM field contains the follow ng subfields:

- Trail Trace ldentifier (TTI)

- Bit Interleaved Parity 8 (BIP8)

- Backward Defect Indication (BDI)

- Backward Error |ndication (BEl)

- Status bits indicating the presence of TCM overhead, |ncom ng
Al'ignment Error, or a maintenance signal (STAT).

The insertion of these subfields is controlled by:
- optlfODUkTSour ceMode or ot nCDUKTsi nkivbde

The detection and correspondi ng acti on of these subfields are
control |l ed by:

- optlfODUKTTi mDet Mode
- optlfODUKTTi mAct Enabl ed

The TCM connection is used for nmonitoring the quality of an end to
end connection or any segnent, as illustrated in the exanple:

TCML used for the end-to-end connection fromAl to A2.

TCW2 used for segment Bl1-B2, then used again for segnent B3-B4.
TCMB- TCWMb these bytes are not in used in this exanple.
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The TCM connection can be nested (B1-B2 is nested in Al-A2) or
cascaded (B1-B2 and B3-B4).

| TCVB| | TCVB| | TCVB| | TCVB| | TCVB|
|----1 |----1 |----1 |----1 |----1
| TCVB| | TCVB| | TCVB| | TCVB| | TCVB|
| ---- ] |- | ---- ] | ---- ] |---- ]
| TCVA| | TCVA| | TCVA| | TCVA| | TCvA
|----1 |----1 |----1 |----1 |----1
| TCVB| | TCMVB| | TCVB| | TCVB| | TCVB|
|----1 |----1 |----1 |----1 |----1
| TCWVR| | TCWR| | TCWVR| | TCWR| | TCWVR|
|----1 |----1 |----1 |----1 |----1
| TCML| | TCML| | TCML| | TCML| | TCML|
|----1 |----1 |----1 |----1 |----1
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
|\ |\ Il |\ Il Il
----> ]\ | \ | | \ lr_ /| ---->
|/ |/ I |/ \ \
|/ |/ \ | |/ \ | \ |
TOML: Al --c-cccecmcccneacacaacacaccccaccacacaacacaacanann > A2
TCMR: Bl <----- > B2 B3 <----- B4
3. Structure of the MB
The managed Optical Networking interface objects are arranged into
the followi ng groups of tables:
The opt|fOTMh group handles the OTMinformati on structure of an
optical interface.
opt | f OTWhTabl e
The opt|fPerfMn group handl es the current 15-minute and 24- hour
interval elapsed tinme, as well as the nunber of 15-minute intervals
for all layers.
opt | f Per f Monl nt erval Tabl e
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The opt|fOTSn groups handl e the configuration and perfornmance
nmonitoring information for OIS | ayers.

opt | f OTSnConfi gTabl e

opt | f OTSnSi nkCur rent Tabl e
opt | f OTSnSi nkl nt erval Tabl e
opt | f OTSnSi nkCur DayTabl e
opt | f OTSnSi nkPr evDayTabl e
opt | f OTSnSrcCurrent Tabl e
opt | f OTSnSrcl nt erval Tabl e
opt | f OTSnSr cCur DayTabl e
opt | f OTSnSr cPrevDayTabl e

The opt|fQOvBn groups handl e the configuration and perfornmance
i nformation for OMS | ayers.

opt | f OMBnConfi gTabl e

opt | f OMSNSi nkCur r ent Tabl e
opt | f OMSNSi nkl nt er val Tabl e
opt | f OMSNSi nkCur Day Tabl e
opt | f OMSNSi nkPr evDayTabl e
opt | f OMBNSr cCurrent Tabl e
opt | f OMBNSr cl nt erval Tabl e
opt | f OMSNSr cCur DayTabl e
opt | f OMSNSr cPr evDayTabl e

The opt|fOChG oup groups handl e the configuration and performance
i nformati on for OChG oup | ayers.

opt | f OChGr oupConfi gTabl e

opt | f OChGr oupSi nkCur r ent Tabl e
opt | f OChGr oupSi nkl nt erval Tabl e
opt | f OChG oupSi nkCur DayTabl e
opt | f OChGr oupSi nkPr evDayTabl e
opt | f OChGr oupSrcCurrent Tabl e
opt | f OChGr oupSrcl nterval Tabl e
opt | f OChGr oupSr cCur DayTabl e
opt | f OChG oupSr cPrevDayTabl e
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The optlfOCh groups handl e the configuration and perfornmance
nmonitoring information for OCh | ayers.

opt | f OChConfi gTabl e

opt | f OChSi nkCur r ent Tabl e
opt | f OChSi nkl nt erval Tabl e
opt | f OChSi nkCur DayTabl e
opt | f OChSi nkPr evDayTabl e
opt | f OChSrcCurrent Tabl e
opt | f OChSrcl nterval Tabl e
opt | f OChSr cCur DayTabl e
opt | f OChSr cPrevDayTabl e

The optlfOTWk groups handl e configuration information for OTUkK.

opt | f OTUkConfi gTabl e
opt | f GCCOConfi gTabl e

The optlfODUk groups handl e configuration information for ODUK.

opt | f ODUkConfi gTabl e

opt | f ODUKTt pConfi gTabl e
opt | f ODUkPosi ti onSeqTabl e
opt | f ODUKNi nConfi gTabl e
opt | f GCC12Conf i gTabl e

The opt| f ODUKT groups handl e configuration information for CDUKT.

opt | f ODUKTConf i gTabl e
opt | f ODUKTNI nConfi gTabl e

This nenp does not define MB objects for optical systemcross-
connects. After a consensus is reached on definitions of the
interface M B objects for optical systenms (resulting fromresol ution
of discussions on the objects proposed in this nmeno), work can
progress on the definitions of tables to represent cross-connects
(e.g., OCh optical cross-connects and ODUk el ectrical cross-
connects).

3.1. The optlfOTrMh group
3.1.1. optlfOrMnTabl e

This table contains the OIM structure information of an opti cal
i nterface.
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3.

3.

2. The optlfPerfMn group
2.1. optlf Performance Monitoring Interval Table

This table applies to all performance nonitoring on an NE It
records on a per-interface basis the elapsed time in the current 15-
m nute and 24-hour interval, as well as the total nunmber of 15-mnute
intervals and the nunber of invalid 15-mi nute intervals.

.3. The optl fOISn groups
.3.1. optlfOrsn Configuration group

.3.1.1. optlfOrSn Configuration Tabl e

This table contains information on configuration of optlfOTlSn
interfaces, in addition to the informati on on such interfaces
contained in the ifTable.

.3.2. optlfOrsSn Pre-OIN PM group

.3.2.1. optlfOISn Source Current Table

This table contains information on current performance of optlfOISn
interfaces contained in the ifTable.

.3.2.2. optlfOTSn Source Interval Table

This table contains information on historic perfornmance of optlfOTlSn
interfaces contained in the ifTable.

.3.2.3. optlfOISn Source Current Day Table

This tabl e contains a snapshot of information for the current 24-hour
period for optlfOTSn interfaces contained in the ifTable.

.3.2.4. optlfOISn Source Previous Day Table

This table contains a snapshot of information for the previous 24-
hour period for optlfOISn interfaces contained in the ifTable.

.3.2.5. optlfOrSn Sink Current Table

This table contains information on current performance of optlfOISn
interfaces contained in the ifTable.
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3.3.2.6. optlfOrSn Sink Interval Table

This table contains information on historic perfornmance of optlfOTlSn
interfaces contained in the ifTable.

3.3.2.7. optlfOrSn Sink Current Day Table

This table contains a snapshot of information for the current 24-hour
period for optlfOTSn interfaces contained in the ifTable.

3.3.2.8. optlfOrSn Sink Previous Day Table

This table contains a snapshot of information for the previous 24-
hour period for optlfOrSn interfaces contained in the ifTable.

3.4. The optlfOVBn groups

3.4.1. optlfOvBn Configuration group

3.4.1.1. optlfOvBn Configuration Table
This table contains information on configuration of optlfQvBn
interfaces, in addition to the informati on on such interfaces
contained in the ifTable.

3.4.2. optlfOvBn Pre-OTN PM group

3.4.2.1. optlfOVBn Source Current Table

This table contains information on current performance of optlfQvbn
interfaces contained in the ifTable.

3.4.2.2. optlfOvBn Source Interval Table

This table contains information on historic perfornmance of optlfQOvsn
interfaces contained in the ifTable.

3.4.2.3. optlfOVBn Source Current Day Table

This tabl e contains a snapshot of information for the current 24-hour
period for optlfOVSn interfaces contained in the ifTable.

3.4.2.4. optlfOVBn Source Previous Day Tabl e

This table contains a snapshot of information for the previous 24-
hour period for optlfQvbn interfaces contained in the ifTable.
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3.4.2.5. optlfOvBn Sink Current Table

This table contains information on current performance of optlfQvbn
interfaces contained in the ifTable.

3.4.2.6. optlfOvBn Sink Interval Table

This table contains information on historic perfornmance of optlfQOvsn
interfaces contained in the ifTable.

3.4.2.7. optlfOVBn Sink Current Day Table

This table contains a snapshot of information for the current 24-hour
period for optlfOVSn interfaces contained in the ifTable.

3.4.2.8. optlfOvBn Sink Previous Day Table

This table contains a snapshot of information for the previous 24-
hour period for optlfQvbn interfaces contained in the ifTable.

3.5. The optlfOChG oup groups

3.5.1. optlfOChG oup Configuration group

3.5.1.1. optlfOChG oup Configuration Table
This table contains information on configuration of optlfQOChG oup
interfaces, in addition to the informati on on such interfaces
contained in the ifTable.

3.5.2. optlfOChG oup Pre-OTN PM group

3.5.2.1. optlfOChG oup Source Current Table

This table contains information on current performance of
optl fOChGroup interfaces contained in the ifTable.

3.5.2.2. optlfOChG oup Source Interval Table

This table contains information on historic performance of
optl fOChGroup interfaces contained in the ifTable.

3.5.2.3. optlfOChG oup Source Current Day Tabl e

This table contains a snapshot of information for the current 24-hour
period for optlfOChGoup interfaces contained in the ifTable.
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3.5.2.4. optlfOChG oup Source Previous Day Tabl e

This table contains a snapshot of information for the previous 24-
hour period for optlfOChG oup interfaces contained in the ifTable.

3.5.2.5. optIfOChG oup Sink Current Table

This table contains information on current performance of
optl fOChGroup interfaces contained in the ifTable.

3.5.2.6. optlfOChG oup Sink Interval Table

This table contains information on historic performance of
optl fOChGroup interfaces contained in the ifTable.

3.5.2.7. optlfCChG oup Sink Current Day Table

This table contains a snapshot of information for the current 24-hour
period for optlfOChG oup interfaces contained in the ifTable.

3.5.2.8. optlfOChG oup Sink Previous Day Table

This table contains a snapshot of information for the previous 24-
hour period for optlfOChG oup interfaces contained in the ifTable.

3.6. The optlfQCCh groups

3.6.1. optlfOCh Configuration group

3.6.1.1. optlfOCh Configuration Table
This table contains information on configuration of optlfCCh
interfaces, in addition to the informati on on such interfaces
contained in the ifTable.

3.6.2. optlfOCh Pre-OIN PM group

3.6.2.1. optlfCCh Source Current Table

This table contains information on current perfornmance of optlfCCh
interfaces contained in the ifTable.

3.6.2.2. optlfOCh Source Interval Table

This table contains information on historic perfornmance of optlfQCh
interfaces contained in the ifTable.
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3.6.2.3. optlfOCh Source Current Day Table

This table contains a snapshot of information for the current 24-hour
period for optlfQOCh interfaces contained in the ifTable.

3.6.2.4. optlfOCh Source Previous Day Table

This table contains a snapshot of information for the previous 24-
hour period for optlfOCh interfaces contained in the ifTable.

3.6.2.5. optlfOCh Sink Current Table

This table contains information on current perfornmance of optlfCCh
interfaces contained in the ifTable.

3.6.2.6. optlfOCh Sink Interval Table

This table contains information on historic perfornmance of optlfQCh
interfaces contained in the ifTable.

3.6.2.7. optlfCCh Sink Current Day Table

This table contains a snapshot of information for the current 24-hour
period for optlfQOCh interfaces contained in the ifTable.

3.6.2.8. optlfOCh Sink Previous Day Tabl e

This table contains a snapshot of information for the previous 24-
hour period for optlfOCh interfaces contained in the ifTable.

3.7. The optlfOTUk groups

3.7.1. optlfOrWk Configuration group

3.7.1.1. optlfOTk Configuration Table
This table contains information on configuration of optlfOTruUk
interfaces, in addition to the informati on on such interfaces
contained in the ifTable.

3.7.2. optlfGCCO Configuration group

3.7.2.1. optlfGCCO Configuration Table

This table contains information on configuration of the GCCO
comuni cati on channel
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3.8. The optlfODUK groups

3.8.1. optlfODU Configuration group

3.8.1.1. optlfODUk Configuration Table
This table contains all the objects that are comon to endpoints
(called trail termnation points or TTPs) and connection term nation
points (CTPs), and also includes a flag stating whether TTP functions
are present.

3.8.2. optlfODWKTtp Configuration group

3.8.2.1. optlfODUKTtp Configuration Table
This table contains TTP-specific information on configuration of
optI fODUk interfaces, in addition to the information on such
interfaces contained in the ifTable.

3.8.3. optlfODUK Position Seq group

3.8.3.1. optlfODUK Position Seq Table
This table contains information on the position sequence of the TCM
function and/ or GCCl2 access that have been created within the
optI fODUk interfaces, in addition to the infornmation on such
interfaces contained in the ifTable.

3.8.4. optlfODUK Ni m Configuration group

3.8.4.1. optIfODUk Nim Configuration Table

This table contains information on configuration of optlfODUk Non-
i ntrusive nonitoring.

3.8.5. optlfGCCL2 Configuration group
3.8.5.1. optlfGCC1l2 Configuration Table

This table contains information on configuration of the GCC1 and GCC2
comuni cati on channel s.
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3.9. The 