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1

| ntroducti on

This menmo defines a portion of the Managenment |nformati on Base (M B)
used for managi ng SONET |inear Automatic Protection Sw tching (APS)
architectures. Two |inear APS architectures are supported, the 1+1
architecture and the 1:n architecture.

The I nternet-Standard Managenent Framewor k

For a detail ed overview of the docunents that describe the current
I nternet-Standard Managenent Franework, please refer to section 7 of
RFC 3410 [ RFC3410].

Managed objects are accessed via a virtual information store, terned
t he Management Information Base or MB. MB objects are generally
accessed through the Sinple Network Management Protocol (SNWVP).
hjects in the MB are defined using the nechani sns defined in the
Structure of Managenent Information (SM). This nenp specifies a MB
nodul 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] .

Overvi ew

These objects are used to control and nanage SONET |inear APS
architectures. R ng APS groups are not currently supported by this
M B.

The M B includes three scal ars, containing counts of APS groups and
SONET LTEs, a notification enable object, and six tables.

The apsMapTabl e contains entries for each SONET LTE interface

avail abl e on the system The table serves two purposes. It can be
used to |l ocate SONET LTE interfaces that are not currently included
in APS groups. It also provides a mapping fromlInterfacelndex to

group nane and channel nunber for those SONET LTE interfaces that are
i ncluded in APS groups. Entries in apsMapTabl e cannot be added or

del eted through operations defined in this MB. However, an
apsMapEntry nay be added or del eted through other system nmechani smns,
such as hot swap. Also, existing entries cannot be directly nodified
and instead, such nodifications occur as a result of side-effects of
operations on the apsChanConfi gTabl e.

The apsChanConfi gTabl e supports addition, nodification and del etion
of entries representing |inear APS channels. Entries are indexed by
a text group nane and integer channel number. Each entry contains an
I nterfacel ndex value identifying the SONET LTE used for the channe
and the priority of the channel. A side effect of row creation or
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deletion is the setting of map entry fields. Creation of two or nore
entries in this table with a common group name i ndex and consecutive
channel nunbers is the first step in the creation and configuration
of an APS group. It is not necessary to create channel nunbers in
order; however, before an APS group is made active, the set of
channel s nust begin with channel nunmber 0 (for architectures other
than onePl usOneQpti nm zed) or channel nunber 1 (for the

onePl usOneOpti m zed architecture) and nust have consecutive channe
nunbers not exceeding 14. Note that the termnull channel, which is
used t hroughout this docurment, refers to the protection line.

The apsConfigTabl e supports addition, nodification, and del etion of
entries representing linear APS groups. Entries are indexed by a
text group nane. Each entry contains paraneters that specify the
configuration of a particular |linear APS group. Entries are created
inthis table after a set of channels are created in the
apsChanConfigTable. To successfully set an instance of

apsConfi gRowSt at us to active the apsConfigEntry nust contain valid
val ues and all associ ated apsChanConfigEntry rows nust be valid and
produce a consecutive set of channels begi nning with channel nunber 0
or 1, depending on the selected architecture.

The apsConmandTabl e provi des |inear APS commands that support
protection switching and the ability to nodify APS operation
Entries in this table are created as a side effect of setting the
associ at ed apsConfi gRowSt atus object to active. Entries in this
table are deleted if the associ ated apsConfi gRowSt at us obj ect is set
to any val ue except active.

The apsChanSt at usTabl e provi des individual channel statistics.
The apsStatusTabl e provides group |level statistics.

An APS group is created and configured with the foll owi ng sequence of
events:

CHANNEL CONFI GURATI ON

Create an entry in the apsChanConfigTable. Set the
apsChanConfi gG oupNane in an apsChanConfigEntry to a user-friendly
text string which will serve as the APS group name. The string nust
not be equal to the apsConfigNane of an existing apsConfigEntry with
apsConfi gRowSt at us set to active, since a channel cannot be added to
an active group. The string nmay be set equal to the apsConfi gNane of
a row which is currently not set to active, or it may be set to a
string which does not currently exist in any instance of

apsConfi gNanme. A channel nunber is entered in apsChanConfi gNunber.

A channel priority is entered in apsChanConfigPriority, if the
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i ntended architecture is 1:n. apsChanConfigPriority is ignored if
the architecture is 1+1. The Interfacelndex value of a SONET LTE
interface is entered in apsChanConfiglfl ndex.

This step is repeated for all apsChanConfigEntry instances which are
to be included in the APS group.

ACTI VATI NG THE GROUP

I f the apsChanConfi gG oupNane does not exist in an instance of
apsConfi gNanme, an apsConfigEntry is created with the

apsChanConfi gGroupNane val ue used as the index for the row. The
apsConfi gRowSt at us val ue nmay be set to createAndGo. The

apsG oupConfi gEntry and apsChanConfi gEntry instances with matching

nane fields will be checked for consistency. |If any errors in the
channel nunbers, architecture or configuration are uncovered the
apsConfi gRowSt at us set will return inconsistentVal ue, otherw se

noError is returned.

I f the apsChanConfi gG oupNane val ue used in channel configuration
exists in a previously created, inactive apsConfigEntry instance, the
apsConfi gRowSt at us val ue may be set to active.

An agent is not required to process SNMP Set Requests that affect
multiple control objects within this MB. This is intended to
sinplify the processing of Set Requests for the various control
tables by elimnating the possibility that a single Set PDU will
contain multiple varbinds which are in conflict, such as a PDU which
both activates a given apsConfigEntry while at the same tine it
deacti vates an associ ated apsChanConfi gEntry.

4. Definitions
APS-M B DEFINITIONS ::= BEG N
| MPORTS

MODULE- | DENTI TY, NOTI FI CATI ON- TYPE, OBJECT- TYPE,
Gauge32, Counter32, Integer32, transnission
FROM SNWVPv2- SM

TEXTUAL- CONVENTI ON, RowSt at us,
Ti meSt anp, StorageType
FROM SNMPv2- TC

SnnpAdmi nStri ng
FROM SNMP- FRAVEWORK- M B
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i flndex, Interfacel ndex
FROM | F-M B

MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNWVPv2- CONF

apsM B MODULE- | DENTI TY

LAST- UPDATED "200302280000Z2" -- February 28, 2003
ORGANI ZATI ON "I ETF AToMM B Wor ki ng G oup”
CONTACT- | NFO

" Ji m Kuhfeld

Post al : RedBack Networks. |nc.
300 Hol ger Wy

San Jose, CA 95134-1362

Tel : +1 408 750 5465

Emai | : j kuhf el d@ edback. com

Jeff Johnson

Post al : RedBack Networks. |nc.
300 Hol ger \Way

San Jose, CA 95134-1362

Tel : +1 408 750 5460

Emai | : jeff @edback. com

M chael That cher

Post al : RedBack Networks. |nc.

300 Hol ger Way

San Jose, CA 95134-1362

Tel : +1 408 750 5449

Emai | : that cher @ edback. conf'
DESCRI PTI ON

March 2003

"Thi s managenent information nodul e supports the configuration
and managenent of SONET |inear APS groups. The definitions and

Kuhf el d,

descriptions used in this MB have been derived from
Synchronous Optical Network (SONET) Transport Systens:

Conmon Generic Criteria, GR253-CORE |ssue 3, Septenber 2000,
section 5.3. The MB is also consistent with the Miltiplex
Section Protection (MSP) protocol as specified in ITUT
Reconmendati on G 783, Characteristics of synchronous digita
hi erarchy (SDH) equi pnent function bl ocks, Annex A and B

Copyright (C The Internet Society (2003). This version of
this MB nodule is part of RFC 3498; see the RFC itself for
full legal notices.
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REVI SI ON "200302280000Z" -- February 28, 2003
DESCRI PTI ON
“Initial version of this MB, published as RFC 3498."
c:={ transm ssion 49 }

apsM BObj ect s OBJECT | DENTI FI ER

:={ apsMB 1}
apsM BNoti fi cati ons OBJECT | DENTI FI ER
:={ apsMB 2}
apsM BConf or mance OBJECT | DENTI FI ER
.= { apsMB 3}
ApsK1K2 ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This Textual Convention describes an object that stores
a SONET K1 and K2 byte APS protocol field.

Kl is located in the first octet, K2 is located in
the second octet. Bits are nunbered fromleft to right.

Bits 1-4 of the K1 byte indicate a request.

1111 Lockout of Protection
1110 Forced Switch

1101 SF - High Priority
1100 SF - Low Priority
1011 SD - High Priority
1010 SD - Low Priority
1001 not used

1000 Manual Switch

0111 not used

0110 Wait-to-Restore
0101 not used

0100 Exerci se

0011 not used

0010 Reverse Request
0001 Do Not Revert

0000 No Request

Bits 5-8 of the K1 byte indicate the channel associated with
the request defined in bits 1-4.

0000 is the Null channel
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1- 14 are worki ng channel s.
15 is the extra traffic channe

Bits 1-4 of the K2 byte indicate a channel. The channel is
defined with the same syntax as KL Bits 5-8.

Bit 5 of the K2 byte indicates the
architecture.

Oif the architecture is 1+1
1if the architecture is 1:n

Bits 6-8 of the K2 byte indicates the node.
000 - 011 are reserved for future use

100 indicates the nbde is unidirectiona
101 indicates the node is bidirectiona

110 RDI-L
111 AISL
REFERENCE

"Bel |l core (Tel cordia Technol ogi es) GR- 253-CORE, |ssue 3,
Sept ember 2000, 5.3.5."

SYNTAX OCTET STRING (SIZE (2))
ApsSwi t chConmand : : = TEXTUAL- CONVENTI ON

STATUS current

DESCRI PTI ON

"An APS switch command allows a user to performprotection
swi tch actions.

If the APS switch command cannot be executed because an
equal or higher priority request is in effect, an
i nconsi stentVal ue error is returned.

The Switch conmand val ues are:

noCnd

Thi s val ue should be returned by a read request when no swtch
conmand has been witten to the object in question since
initialization. This value may not be used in a wite

operation. If noCrd is used in a wite operation a wongVal ue
error is returned.
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cl ear

Clears all of the switch commands |isted below for the
speci fi ed channel

| ockout O Prot ecti on

Prevents any of the working channels fromswitching to the
protection line. The specified channel should be the protection
channel , otherw se an inconsistentValue error is returned.

f orcedSwi t chWor kToPr ot ect

Swi tches the specified working channel to the protection |ine.
If the protection channel is specified an inconsistentVal ue
error is returned.

f orcedSwi t chPr ot ect ToWbr k

Swi t ches the working channel back fromthe protection
l[ine to the working line. The specified channel should be
the protection channel, otherw se an inconsi stentVal ue
error is returned.

manual Swi t chWor kToPr ot ect

Swi t ches the specified working channel to the protection |ine.
If the protection channel is specified an inconsistentVal ue
error is returned.

manual Swi t chPr ot ect ToWor k

Swi t ches the working channel back fromthe protection
line to the working line. The specified channel should be
the protection channel, otherw se an inconsi stentVal ue
error is returned.

exerci se
Exercises the protocol for a protection switch of the specified

channel by issuing an Exercise request for that channel and
checki ng the response on the APS channel. "

SYNTAX | NTEGER {

Kuhf el d,

noCnd( 1),

cl ear(2),

| ockout O Prot ecti on(3),

f orcedSwi t chWor kToPr ot ect (4),
forcedSw t chProt ect ToWor k(5),
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manual Swi t chWor kToPr ot ect ( 6),
manual Swi t chPr ot ect ToWwork(7),
exerci se(8)

}

ApsCont r ol Command : : = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"“An APS control comrand applies only to LTE that support the
1:n architecture and perfornms the foll owi ng actions.

The Control command val ues are:
noCnd

Thi s val ue should be returned by a read request when no contro
conmand has been witten to the object in question since
initialization. This value may not be used in a wite
operation. If noCrd is used in a wite operation a wongVal ue
error is returned.

| ockout Wor ki ngChanne

Prevents the specified working channel fromswitching to the
protection line. If the protection line is specified an
i nconsi stentVal ue error is returned.

cl ear Lockout Wor ki ngChanne

Clears the | ockout a working channel command for the channe
specified. If the protection line is specified an
i nconsi stentValue error is returned."”
SYNTAX | NTEGER {
noCmd( 1),
| ockout Wor ki ngChannel ( 2),
cl ear Lockout Wor ki ngChannel ( 3)

-- APS Configuration Table

-- This table supports the addition, configuration and del eti on of APS
-- groups.

apsConfig OBJECT IDENTIFIER ::= { apsM BObjects 1}
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apsConfi gG oups OBJECT- TYPE
SYNTAX Gauge32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The count of APS groups.

apsConfi gTabl e,
::={ apsConfig 1}

apsConfi gTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF
MAX- ACCESS
STATUS
DESCRI PTI ON

current

SONET LI NEAR APS M B

This count includes all rows in

ApsConfigEntry

not - accessi bl e

"This table lists the APS groups that have been confi gured

on the system"”
::={ apsConfig 2 }

apsConfi gEntry OBJECT- TYPE
SYNTAX ApsConf i gEnt
MAX- ACCESS
STATUS
DESCRI PTI ON
"A concept ual
| NDEX { | MPLI ED apsConfi
::={ apsConfigTable 1

current

ApsConfigEntry ::=
apsConfi gName
apsConf i gRowsSt at us
apsConfi ghbde
apsConfi gRevert
apsConfi gDi rection
apsConfi gExtraTraffic
apsConfi gSdBer Thr eshol d
apsConfi gSf Ber Thr eshol d
apsConfi gWai t ToRest ore
apsConfi gCreationTi ne
apsConfi gSt orageType

SEQUENCE

}

apsConfi gName OBJECT- TYPE
SYNTAX SnnpAdmi nSt r
MAX- ACCESS
STATUS
DESCRI PTI ON
"A textual name for
.= { apsConfigEntry 1 }

current

Kuhfeld, et al.

ry

not - accessi bl e

row in the apsConfigTable."

gNane }
}

{
SnnpAdmi nStri ng,
RowsSt at us,
| NTEGER,
| NTEGER,
| NTEGER,
| NTEGER,
I nt eger 32,
I nt eger 32,
I nt eger 32,
Ti meSt anp,
St or ageType

ing (SIZE (1..32))

not - accessi bl e

the APS group."

St andards Track [ Page
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apsConfi gRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this APS group entry.

An entry may not exist in the active state unless al
objects in the entry have an appropriate value. Also,
al |l associ ated apsChanConfi gEntry rows must represent
a set of consecutive channel nunbers beginning with
0 or 1, depending on the selected architecture.

When set to notlnService changes may be nade to apsConfi ghde,
apsConfi gRevert, apsConfigDirection, apsConfigExtraTraffic,
apsConfi gSdBer Thr eshol d, apsConfi gSf Ber Thr eshol d,
and apsConfi g\Wiit ToRestore. Al so, associ ated apsChanConfi gTabl e
obj ects may be added, deleted and nodified."

::={ apsConfigEntry 2}

apsConfi gMbde OBJECT- TYPE
SYNTAX | NTEGER {
onePl usOne(1),
oneToN( 2),
onePl usOneConpati bl e(3),
onePl usOneOpt i m zed(4)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The architecture of the APS group
onePl usOne

The 1+1 architecture permanently bridges the working
line to the protection |ine.

oneToN

The 1:n architecture all ows one protection channel to
protect up to n working channels. Wen a fault is detected
on one of the n working channels that channel is bridged
over the protection channel

onePl usOneConpati bl e
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This refers to 1 + 1 bidirectional switching conpatible with
1:n bidirectional switching as specified in ITUT
Recomendati on G 783 (04/97) section A.3.4.1. Since this

node necessitates bidirectional switching, apsConfigDirection
must be set to bidirectional whenever onePl usOneConpati bl e

is set.

onePl usOneOpti m zed

This refers to 1 + 1 bidirectional swtching optim zed

for a network using predomnantly 1 + 1 bidirectiona
switching as specified in I TUT Recormendati on G 783 (04/97)
section B.1. Since this node necessitates bidirectiona

swi tching, apsConfigDirection nust be set to bidirectiona
whenever onePl usOneOptim zed is set.

Thi s object may not be nodified if the associated
apsConfi gRowSt at us object is equal to active(l1)."
DEFVAL {onePl usOne}
::={ apsConfigEntry 3 }

apsConfi gRevert OBJECT- TYPE

SYNTAX | NTEGER { nonrevertive(l), revertive(2) }
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The revertive node of the APS group
nonrevertive

Traffic remains on the protection line until another swtch
request is received.

revertive

When the condition that caused a switch to the protection
line has been cleared the signal is switched back to the
working line. Since switching is revertive with the 1:n
architecture, apsConfigRevert nust be set to revertive if
apsConfi gvbde is set to oneToN

Switching may optionally be revertive with the 1+1 architecture.

Thi s object may not be nodified if the associated
apsConfi gRowSt at us object is equal to active(l).
DEFVAL { nonrevertive }
::={ apsConfigEntry 4 }
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apsConfi gDi recti on OBJECT- TYPE

SYNTAX I NTEGER { unidirectional (1), bidirectional (2) }
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The directional node of the APS group

uni di rectiona

The uni directional node provides protection in one direction
bi di rectiona

The bidirectional node provides protection in both
directions.

Thi s object may not be nodified if the associated
apsConfi gRowSt at us object is equal to active(1). "
DEFVAL {unidirectional}
::={ apsConfigEntry 5 }

apsConfi gExtraTraffic OBJECT- TYPE

SYNTAX | NTEGER { enabl ed(1), disabled(2) }
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"Thi s object enables or disables the transfer of extra traffic
on the protection channel in a 1:n architecture. This object
must be set to disabled if the architecture is 1+1. It may be
necessary to disable this in order to interwork with other SONET
network el ements that don’'t support extra traffic.

This object may not be nodified if the associated
apsConfi gRowSt at us object is equal to active(l).
DEFVAL { disabl ed }
::= { apsConfigEntry 6 }

apsConfi gSdBer Thr eshol d OBJECT- TYPE

SYNTAX I nteger32 (5..9)
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The Signal Degrade Bit Error Rate.

The negated value of this nunber is used as the exponent of
10 for computing the threshold value for the Bit Error Rate
(BER). For exanple, a value of 5 indicates a BER threshold of
107- 5.
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This object may be nodified if the associated
apsConfi gRowSt at us object is equal to active(l1)."
DEFVAL { 5}
::={ apsConfigEntry 7 }

apsConfi gSf Ber Threshol d OBJECT- TYPE
SYNTAX I nteger32 (3..5)
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The Signal Failure Bit Error Rate.

March 2003

The negated val ue of this nunber is used as the exponent of
10 for computing the threshold value for the Bit Error Rate
(BER). For exanple, a value of 5 indicates a BER threshold of

107-5.

This object may be nodified if the associated
apsConfi gRowSt at us object is equal to active(l1)."

DEFVAL { 3}
::={ apsConfigEntry 8 }

apsConfi gWai t ToRest ore OBJECT- TYPE
SYNTAX I nteger32 (0..720)
UNI TS "seconds"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The Wait To Restore period in seconds.

After clearing of a condition that necessitated an
automatic switch, the wait to restore period nmust el apse
before reverting. This is intended to avoid rapid switch
oscillations.

GR- 253-CORE specifies a Wit To Restore range of 5 to 12
mnutes. G 783 defines a 5 to 12 mnute Wait To Restore
range in section 5.4.1.1.3, but also allows for a shorter
WR period in Table 2-1,

Wit ToRestore value (M_WRtine: 0..(5)..12 mnutes).

This object may not be nodified if the associated
apsConfi gRowSt at us object is equal to active(l1)."

DEFVAL { 300 }
::={ apsConfigEntry 9 }

Kuhf el d,
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apsConfi gCreationTi me OBJECT- TYPE
SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The val ue of sysUpTine at the tine the row was
creat ed"
::={ apsConfigEntry 10 }

apsConfi gSt or ageType OBJECT- TYPE
SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The storage type for this conceptual row.
Conceptual rows having the val ue ’'permanent’ need not
all ow wite-access to any col ummar objects in the row "
DEFVAL { nonVol atile }
.:={ apsConfigEntry 11 }

-- APS Status Table

-- This table provides APS group statistics.

apsSt at usTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF ApsStatusEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table provides status infornmation about APS groups
that have been configured on the system"”
.= { apsM Bnjects 2}

apsStatusEntry OBJECT- TYPE
SYNTAX ApsSt at usentry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A conceptual row in the apsStatusTable."
AUGMVENTS { apsConfigEntry }
.= { apsStatusTable 1}

ApsStat usEntry ::= SEQUENCE {
apsSt at usK1K2Rev ApsK1K2,
apsSt at usK1K2Tr ans ApsK1K2,
apsSt at usCurrent BI TS,
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apsSt at usMbdeM snat ches Count er 32,
apsSt at usChannel M smat ches Count er 32,
apsSt at usPSBFs Count er 32,
apsSt at usFEPLFs Count er 32,
apsSt at usSwi t chedChannel I nt eger 32,
apsSt at usDi sconti nuityTi me Ti meSt anp
}
apsSt at uskK1K2Rcv OBJECT- TYPE
SYNTAX ApsK1K2
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current value of the K1 and K2 bytes received on the
protection channel ."
::={ apsStatusEntry 1 }

apsSt at uskK1K2Trans OBJECT- TYPE

SYNTAX ApsK1K2
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The current value of the K1 and K2 bytes transmtted on the
protection channel ."
.= { apsStatusEntry 2 }

apsSt at usCurrent OBJECT- TYPE
SYNTAX BI TS {
nodeM smat ch(0),
channel M smat ch(1),
psbf (2),
fepl f(3),
extraTraffic(4)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The current status of the APS group

nodeM snat ch

Modes ot her than 1+1 unidirectional nonitor protection |ine
K2 bit 5, which indicates the architecture and K2 bits

6-8, which indicate if the node is unidirectional or
bidirectional. A conflict between the current |ocal nbde
and the received K2 nbpde i nformati on constitutes a

node m snat ch.
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channel M smat ch

This bit indicates a msmatch between the transmtted Kl
channel and the received K2 channel has been detect ed.

psbf

This bit indicates a Protection Switch Byte Failure (PSBF) is
in effect. This condition occurs when either an inconsistent
APS byte or an invalid code is detected. An inconsistent APS
byte occurs when no three consecutive KL bytes of the last 12
successive franes are identical, starting with the last frane
containing a previously consistent byte. An invalid code occurs
when the incom ng K1 byte contains an unused code or a code
irrelevant for the specific switching operation (e.g., Reverse
Request while no switching request is outstanding) in three
consecutive franmes. An invalid code al so occurs when the

i ncomi ng KL byte contains an invalid channel nunber in three
consecutive franes.

feplf

Modes ot her than 1+1 unidirectional nonitor the KL byte
for Far-End Protection-Line failures. A Far-End
Protection-Line defect is declared based on receiving
SF on the protection |ine.

extraTraffic

This bit indicates whether extra traffic is currently being
accepted on the protection line. "

.= { apsStatusEntry 3 }

apsStatu

sMbdeM smat ches OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"A count of Mbde M smatch conditions.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of

apsSt at usbhi scontinuityTi me. "

.= { apsStatusEntry 4 }

Kuhf el d,
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apsSt at usChannel M srmat ches OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"A count of Channel M smatch conditions.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsStatusDi scontinuityTinme."

.= { apsStatusEntry 5 }

apsSt at usPSBFs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- only

STATUS current

DESCRI PTI ON
"A count of Protection Switch Byte Failure conditions.
This condition occurs when either an inconsistent APS
byte or an invalid code is detected. An inconsistent APS
byte occurs when no three consecutive Kl bytes of the | ast
12 successive frames are identical, starting with the | ast
frane containing a previously consistent byte. An invalid
code occurs when the incom ng KL byte contains an unused
code or a code irrelevant for the specific sw tching
operation (e.g., Reverse Request while no swi tching request
is outstanding) in three consecutive frames. An invalid code
al so occurs when the incom ng K1 byte contains an invalid
channel nunber in three consecutive franes.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsStatusDi scontinuityTinme."

.= { apsStatusEntry 6 }

apsSt at usFEPLFs OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- only

STATUS current

DESCRI PTI ON
"“A count of Far-End Protection-Line Failure conditions.
This condition is declared based on receiving SF on
the protection line in the KL byte.
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Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsStatusDi scontinuityTime."

::={ apsStatusEntry 7 }

apsSt at usSwi t chedChannel OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This field is set to the nunmber of the channel that is
currently switched to protection. The value 0 indicates no
channel is switched to protection. The values 1-14 indicate
that working channel is switched to protection."

::={ apsStatusEntry 8 }

apsSt at usDi scontinuityTi me OBJECT- TYPE

SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The val ue of sysUpTime on the nmpbst recent occasion at which
any one or nore of this APS group’s counters suffered a
di scontinuity. The relevant counters are the specific
i nstances associated with this APS group of any Counter32
obj ect contained in apsStatusTable. If no such
di scontinuities have occurred since the last re-initialization
of the | ocal managenment subsystem then this object contains
a zero value."
.= { apsStatusEntry 9 }

-- APS Map G oup

-- Lists the SONET LTE interfaces that may be used to create APS groups.

apsMap OBJECT IDENTIFIER ::= { apsM BObjects 3 }

apsChanLTEs OBJECT- TYPE

SYNTAX Gauge32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The count of SONET LTE interfaces on the system
Each interface that is included has an ifType val ue of
sonet (39)."
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o= { apsMap 1 }

apsMapTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF ApsMapEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This table lists the SONET LTE interfaces on the system
Each interface that is listed has an ifType val ue of
sonet (39)."

.= { apsMap 2 }

apsMapEntry OBJECT- TYPE
SYNTAX ApsMapEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A conceptual row in the apsMapTable."
I NDEX { iflndex }
.= { apsMapTable 1}

ApsMapEntry ::= SEQUENCE {
apsMapG oupName SnnpAdmi nStri ng,
apsMapChanNunber I nt eger 32

}

apsMapG oupName OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE (0..32))

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A textual name for the APS group which this channel is
included in. If the channel is not part of an APS group
this value is set to a string of size O.

When an instance of apsChanConfiglflndex is set equal to an
i nstance of iflndex that has an ifType val ue of sonet(39),
apsMapG oupNanme is set equal to the corresponding val ue of
apsChanConfi gGr oupNane.

If an instance of iflndex that has an ifType val ue of
sonet (39) ceases to be equal to an instance of
apsChanConfi gl fl ndex, either because of a change in the val ue
of apsChanConfi gl flndex, or because of row deletion in the
ApsChanConfi gTabl e, apsMapG oupNanme is set to a string of
size 0."

::={ apsMapEntry 2 }
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apsMapChanNunber OBJECT- TYPE

SYNTAX I nteger32 (-1..14)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This field is set to a unique channel nunber within an APS
group. The value 0 indicates the null channel. The val ues
1-14 define a working channel. If the SONET LTE is not part
of an APS group this value is set to -1

VWhen an instance of apsChanConfiglflndex is set equal to an
i nstance of iflndex that has an ifType value of sonet(39),
apsMapChanNunber is set equal to the correspondi ng val ue of
apsChanConf i gNunber .

If an instance of iflndex that has an ifType val ue of

sonet (39) ceases to be equal to an instance of

apsChanConfi gl fl ndex, either because of a change in the

val ue of apsChanConfiglflndex, or because of row deletion

in the ApsChanConfigTabl e, apsMapChanNunber is set to -1."
::={ apsMapEntry 3 }

-- APS Channel Configuration Table

-- This table supports the addition, configuration and del etion of
-- channels in APS groups.

apsChanConfi gTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF ApsChanConfi gEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table lists the APS channels that have been confi gured
in APS groups."
.= { apsM Bhjects 4}

apsChanConfi gEntry OBJECT- TYPE

SYNTAX ApsChanConfi gEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"“A conceptual row in the apsChanConfigTable."
| NDEX {apsChanConfi gG oupNane, apsChanConfi gNunber}
::= { apsChanConfigTable 1 }
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ApsChanConfi gEntry ::= SEQUENCE ({
apsChanConfi gGr oupNane SnnpAdmi nStri ng
apsChanConf i gNunber I nt eger 32,
apsChanConf i gRowSt at us RowSt at us,
apsChanConfi gl f I ndex I nt erfacel ndex,
apsChanConfigPriority | NTEGER
apsChanConfi gSt or ageType St or ageType
}
apsChanConfi gG oupNane OBJECT- TYPE
SYNTAX SnnpAdmi nString (SIZE (1..32))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"A textual name for the APS group which this channel is

included in."

;.= { apsChanConfigEntry 1 }

apsChanConfi gNunber OBJECT- TYPE

SYNTAX I nteger32 (0..14)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This field is set to a unique channel nunber within an APS

group. The value 0 indicates the null channel. The val ues
1-14 define a working channel

This field nust be assigned a uni que nunber within the group.”

::= { apsChanConfigEntry 2 }

apsChanConfi gRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this APS channel entry.

Kuhf el d,

An entry may not exist in the active state unless al
objects in the entry have an appropriate val ue.

A row in the apsChanConfigTabl e may not be created,

del eted, set to notlnService or otherw se nodified

i f the apsChanConfi gG oupNane value is equal to an

apsConfi gNanme val ue and the associ at ed apsConfi gRowSt at us
object is equal to active. However, if the apsConfi gRowSt at us
object is equal to notlnService, a row may be created, deleted
or nodified. In other words, a channel may not be added,
deleted or nodified if the group is active.

et al. St andards Track [ Page 22]



RFC 3498 SONET LI NEAR APS M B March 2003

A row may be created with an apsChanConfi gG oupNane val ue
that is not equal to any existing instance of apsConfi gNare.
This action is the initial step in adding a SONET LTE to a
new APS group.

If this object is set to destroy, the associated instance
of apsMapG oupNane will be set to a string of size 0 and

t he apsMapChanNunmber will be set to -1. The channel status
entry will also be deleted by this action.

apsChanConfi gNunber nust be set to a uni que channel nunber
within the APS group. The value 0 indicates the null channel.
The val ues 1-14 define a working channel. Wen an attenpt is
nade to set the correspondi ng apsConfigRowStatus field to
active the apsChanConfi gNunber values of all entries with equal
apsChanConfi gGoupNane fields nust represent a set of
consecutive integer values beginning with 0 or 1, dependi ng on
the architecture of the group, and ending with n, where nis
greater than or equal to 1 and | ess than or equal to 14.
O herwi se, the error inconsistentValue is returned to the
apsConfi gRowSt at us set attenpt.”

;.= { apsChanConfigEntry 3 }

apsChanConfi gl f1 ndex OBJECT- TYPE

SYNTAX I nt er f acel ndex

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The Interface Index assigned to a SONET LTE. This is an
interface with ifType sonet(39). The value of this object
nust be uni que anong all instances of apsChanConfi gl fl ndex.
In other words, a particular SONET LTE can only be configured
in one APS group.

Thi s object cannot be set if the apsChanConfi gG oupNane
i nstance associated with this rowis equal to an instance of
apsConfi gName and the correspondi ng apsConfi gRowSt at us obj ect
is set to active. |In other words this value cannot be changed
if the APS group is active. However, this value may be changed
if the apsConfi gRowStatus value is equal to notlnService."

;.= { apsChanConfigEntry 4 }

apsChanConfigPriority OBJECT- TYPE
SYNTAX | NTEGER {low 1), high(2)}
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The priority of the channel.
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This field determ nes whether high or lowpriority
SD and SF codes are used in Kl requests.

This field is only applicable if the channel is to be included
in a group using the 1:n architecture. It is not applicable if

the channel is to be included in a group using the 1+1
architecture, and is ignored in that case.

Thi s object cannot be set if the apsChanConfi gG oupNane

i nstance associated with this rowis equal to an instance of
apsConfi gNanme and the correspondi ng apsConfi gRowSt at us obj ect
is set to active. |In other words this value cannot be changed
if the APS group is active. However, this value my be changed
if the apsConfi gRowStatus value is equal to notlnService."

DEFVAL { | ow }
;.= { apsChanConfigEntry 5 }

apsChanConfi gSt orageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The storage type for this conceptual row.
Conceptual rows having the value ’permanent’ need not
all ow wite-access to any columar objects in the row "
DEFVAL { nonVol atile }
::= { apsChanConfigEntry 6 }

-- APS Command Tabl e

-- This table provides the ability to initiate APS comuands.

apsComrandTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF ApsCommandEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table all ows commands to be sent to configured APS
groups. "
.= { apsM Bhjects 5}

apsComandEnt ry OBJECT- TYPE

SYNTAX ApsCommandEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"A conceptual row in the apsCommandTable. This row exists only
if the associated apsConfigEntry is active."
| NDEX {apsChanConfi gG oupNane, apsChanConfi gNunber}
::= { apsConmandTable 1 }

ApsCommandEntry :: = SEQUENCE {
apsCommandSwi t ch ApsSwi t chComrand,
apsCommandCont r ol ApsCont r ol Cormand
}
apsCommandSwi t ch OBJECT- TYPE
SYNTAX ApsSwi t chConmmand
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"Allows the initiation of an APS switch comand on the
APS group and channel specified by the index val ues.

When read this object returns the |ast command witten

or noCrd if no command has been witten to this

channel since initialization. The return of the |ast comand
witten does not inply that this command is currently in
effect. This request may have been preenpted by a higher
priority local or renote request. In order to determ ne the
current state of the APS group it is necessary to read

the objects apsStatuskKlK2Rcv and apsSt at usK1K2Tr ans.

The val ue | ockout O Protection should only be applied to the
protection |ine channel since that switch command prevents any
of the working channels fromswitching to the protection |ine.
Fol | owi ng the same | ogic, forcedSwitchProtect Towrk and

manual Swi t chProt ect Towbrk should only be applied to the
protection |ine channel

forcedSwi t chWwor kToProt ect and manual Swi t chWbr kToPr ot ect
shoul d only be applied to a working channel ."
.= { apsConmandEntry 1 }

apsCommandCont rol OBJECT- TYPE

SYNTAX ApsCont r ol Cormand
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"Allows the initiation of an APS control conmand on the
APS group and channel specified by the index val ues.
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When read this object returns the |last command witten or
noCnd if no command has been witten to this channel since
initialization.

Thi s object does not apply to the protection line."
.= { apsConmandEntry 2 }

-- APS Channel Status Tabl e

-- This table provides APS channel statistics.

apsChanSt at usTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF ApsChansSt at usEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains status infornmation for all SONET LTE
interfaces that are included in APS groups."
::={ apsM BCbjects 6 }

apsChanSt at usent ry OBJECT- TYPE
SYNTAX ApsChanSt at usEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"A conceptual row in the apsChanStatusTable."
AUGMVENTS { apsChanConfigEntry }
::= { apsChanStatusTable 1 }

ApsChansSt at usEntry :: = SEQUENCE ({
apsChansSt at usCur r ent BI TS,

apsChanSt at usSi gnal Degr ades Count er 32,
apsChanSt at usSi gnal Fai | ures Count er 32,
apsChanSt at usSwi t chovers Count er 32,
apsChanSt at usLast Swi t chover Ti meSt anp,
apsChanSt at usSwi t chover Seconds Count er 32,
apsChanSt at usDi sconti nuityTi me Ti meSt anp
}
apsChanSt at usCurrent OBJECT- TYPE
SYNTAX BI TS {
| ockedCQut (0),
sd(1),
sf(2),
swi t ched(3),
wtr(4)
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}
MAX- ACCESS r ead-only

STATUS current
DESCRI PTI ON
"Indicates the current state of the port.
| ockedCut
This bit, when applied to a working channel, indicates that

the channel is prevented fromswitching to the protection
l[ine. When applied to the null channel, this bit indicates
that no working channel nay switch to the protection |ine.

sd

A signal degrade condition is in effect.
sf

A signal failure condition is in effect.
swi t ched

The switched bit is applied to a working channel if that
channel is currently switched to the protection line.

wtr

A Wit-to-Restore state is in effect.”
::= { apsChanStatusEntry 1 }

apsChansSt at usSi gnal Degr ades OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead- only

STATUS current

DESCRI PTI ON
"A count of Signal Degrade conditions. This condition
occurs when the line Bit Error Rate exceeds the currently
configured value of the relevant instance of
apsConfi gSdBer Thr eshol d.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsChanSt at usbi sconti nuityTi me. "

::= { apsChanStatusEntry 2 }
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apsChanSt at usSi gnal Fai | ures OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"A count of Signal Failure conditions that have been
detected on the incom ng signal. This condition occurs
when a |l oss of signal, loss of frane, AIS-L or a Line
bit error rate exceeding the currently configured val ue of
the relevant instance of apsConfi gSfBer Threshol d.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsChanSt at usbi sconti nuityTi me. "

;.= { apsChanStatusEntry 3 }

apsChanSt at usSwi t chover s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead- only
STATUS current
DESCRI PTI ON
"When queried with index val ue apsChanConfi gNunber other than
0, this object will return the nunber of tines this channe
has switched to the protection |ine.

VWhen queried with index val ue apsChanConfi gNunber set to O,
which is the protection line, this object will return the
nunber of times that any working channel has been switched
back to the working line fromthis protection line.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsChanSt at usDi scontinuityTi ne. "

::={ apsChanStatusEntry 4 }

apsChanSt at usLast Swi t chover OBJECT- TYPE

SYNTAX Ti meSt anp

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"When queried with index val ue apsChanConfi gNunber other than
0, this object will return the value of sysUpTime when this
channel |ast conpleted a switch to the protection line. If
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this channel has never switched to the protection line, the
value 0 will be returned.

VWhen queried with index val ue apsChanConfi gNunber set to O,
which is the protection line, this object will return the

val ue of sysUpTine the last tinme that a worki ng channel was
swi tched back to the working line fromthis protection line.

I f no working channel has ever switched back to the working
line fromthis protection line, the value O will be returned."

::= { apsChanStatusEntry 5 }

apsChanSt at usSwi t chover Seconds OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The cunul ative Protection Switching Duration (PSD) tinme in
seconds. For a working channel, this is the cunul ative nunber
of seconds that service was carried on the protection |ine.
For the protection line, this is the cunul ative nunber of
seconds that the protection |line has been used to carry any
wor ki ng channel traffic. This information is only valid if
revertive switching is enabled. The value 0 will be returned
ot herw se.

Di scontinuities in the value of this counter can occur at
re-initialization of the managenent system and at ot her
times as indicated by the val ue of
apsChanSt at usDi sconti nuityTi ne. For exanple, if the val ue
of an instance of apsChanStatusSw tchover Seconds changes
froma non-zero value to zero due to revertive switching
being disabled, it is expected that the correspondi ng

val ue of apsChanStatusDi scontinuityTine will be updated
to reflect the time of the configuration change.

{ apsChanStatusEntry 6 }

apsChanSt at usbDi sconti nui tyTi me OBJECT- TYPE

SYNTAX Ti meSt anmp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

Kuhf el d,

"The val ue of sysUpTinme on the npbst recent occasion at which
any one or nore of this channel’s counters suffered a

di scontinuity. The relevant counters are the specific

i nstances associated with this channel of any Counter32

obj ect contained in apsChanStatusTable. |If no such
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di scontinuities have occurred since the last re-initialization
of the local managenment subsystem then this object contains
a zero val ue."

::= { apsChanStatusEntry 7 }

apsNoti fi cati onEnabl e OBJECT- TYPE
SYNTAX BI TS {
swi t chover (0),
nodeM smat ch(1),
channel M smat ch(2),
psbf (3),
feplf(4)

}
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"Provides the ability to enabl e and di sable notifications
defined in this MB
swi t chover

I ndi cates apsEvent Switchover notifications
shoul d be generat ed.

nodeM smat ch

I ndi cates apsEvent ModeM smatch notifications
shoul d be generat ed.

channel M smat ch

I ndi cates apsEvent Channel M snatch notifications
shoul d be generat ed.

psbf

I ndi cates apsEvent PSBF notifications
shoul d be generat ed.

feplf
I ndi cates apsEvent FEPLF notifi cations
shoul d be generated. "

DEFVAL { { } }

.= { apsM Bhjects 7 }

-- APS EVENTS
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apsNotificationsPrefix OBJECT | DENTI Fl ER
::={ apsMBNotifications 0 }

apsEvent Swi t chover NOTI FI CATI ON- TYPE
OBJECTS { apsChanSt at usSwi tchovers, apsChanStatusCurrent }
STATUS current
DESCRI PTI ON
"An apsEvent Swi t chover notification is sent when the
val ue of an instance of apsChanStatusSw tchovers increnents.”
.= { apsNotificationsPrefix 1 }

apsEvent ModeM snat ch NOTI FI CATI ON- TYPE
OBJECTS { apsStatusMdeM smat ches, apsStatusCurrent }
STATUS current
DESCRI PTI ON
"An apsEvent ModeM smatch notification is sent when the
val ue of an instance of apsStatusMdeM smatches increnments.”
::={ apsNotificationsPrefix 2 }

apsEvent Channel M smat ch NOTI FI CATI ON- TYPE
OBJECTS { apsStatusChannel M smat ches, apsStatusCurrent }
STATUS current
DESCRI PTI ON
"An apsEvent Channel M smatch notification is sent when the
val ue of an instance of apsStatusChannel M smatches increnments.”
::={ apsNotificationsPrefix 3}

apsEvent PSBF NOTI FI CATI ON- TYPE
OBJECTS { apsStatusPSBFs, apsStatusCurrent }
STATUS current
DESCRI PTI ON
"An apsEvent PSBF notification is sent when the
val ue of an instance of apsStatusPSBFs increnents.”
.= { apsNotificationsPrefix 4 }

apsEvent FEPLF NOTI FI CATI ON- TYPE
OBJECTS { apsStatusFEPLFs, apsStatusCurrent }
STATUS current
DESCRI PTI ON
"An apsEvent FEPLFs notification is sent when the
val ue of an instance of apsStatusFEPLFs increnments."”
::={ apsNotificationsPrefix 5}

-- confornmance i nfornmation
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apsG oups OBJECT | DENTI FI ER :
apsConpl i ances OBJECT | DENTI FI ER : :

{ apsM BConf ornance 1 }
{ apsM BConf ormance 2 }

apsFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"When this MB is inmplenented with support for read-create, then
such an inplenmentation can claimread/wite conpliance. Linear
APS groups can then be both nonitored and configured with this
M B.

Note that An agent is not required to process SNWP Set Requests
that affect nmultiple control objects within this MB. This is
intended to sinplify the processing of Set Requests for the
various control tables by elinmnating the possibility that a

single Set PDU will contain multiple varbinds which are in
conflict. "
MODULE

MANDATORY- GROUPS { apsConfi gCGeneral, apsStatusCeneral
apsChanGCeneral }

OBJECT apsConfi gRowSt at us
SYNTAX | NTEGER { active(1) }
WRI TE- SYNTAX | NTEGER { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not
required.”

OBJECT apsChanConfi gRowSt at us
SYNTAX | NTECER { active(1l) }
WRI TE- SYNTAX | NTEGER { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not
required.”

GROUP apsConfi gWr

DESCRI PTI ON
"I npl ementation of this group is optional for al
i near APS inmplenmentations. The information is
applicable to groups supporting a configurable
WIR period."

GROUP apsCommandOnePl usOne
DESCRI PTI ON
"I npl emrentation of this group is optional for al
i near APS inmplementations. The information is
applicable to groups inplenenting the |inear
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APS 1+1 architecture and supporting set operations."

GROUP apsCommandOneToN
DESCRI PTI ON
"I npl erentation of this group is optional for all
linear APS inplementations. The information is
applicable to groups inplenmenting the |inear
APS 1:n architecture and supporting set operations."

GROUP apsChanOneToN
DESCRI PTI ON
"I npl erentation of this group is optional for all
linear APS inplementations. The information is
applicable to groups inplenmenting the |inear
APS 1:n architecture.”

GROUP apsTot al sG oup
DESCRI PTI ON
"I npl emrentation of this group is optional for all
i near APS inplenmentations."

GROUP apsMapG oup
DESCRI PTI ON
"I npl erentation of this group is optional for all
i near APS inplenmentations."

GROUP apsEvent G oup
DESCRI PTI ON
"I npl erentation of this group is optional for all
i near APS inplenmentations."”

.. = { apsConpliances 1 }

- Read-Only Conpliance

apsReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON

2003

"When this MB is inplemented wi thout support for read-create
(i.e. in read-only node), then that inplenentation can claim
read-only conpliance. In that case, |inear APS groups can be

noni tored but cannot be configured with this MB."

MODULE
MANDATORY- GROUPS { apsConfi gCGeneral, apsStatusCeneral,
apsChanGeneral }

Kuhfel d, et al. St andards Track [ Page 33]



RFC 3498

Kuhf el d,

SONET LI NEAR APS M B March 2003

OBJECT apsConfi ghbde
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfi gRevert
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfigDirection
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfigExtraTraffic
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfi gSdBer Threshol d
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfi gSf Ber Threshol d
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfi gWait ToRestore
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsConfi gRowsSt at us
SYNTAX | NTEGER { active(l) }
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required,
that needs to be supported.™

OBJECT apsConfi gStorageType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.

OBJECT apsChanConfi gl fl ndex
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M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”

OBJECT apsChanConfigPriority
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT apsChanConfi gRowSt at us

SYNTAX | NTEGER { active(1) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required, and active is the on
that needs to be supported.”

OBJECT apsChanConfi gStorageType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT apsNotificationEnable
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
GROUP apsConfi gWr
DESCRI PTI ON
"I npl erentation of this group is optional for all
linear APS inplementations. The information is
applicable to groups supporting a configurable
WIR period."

GROUP apsCommandOnePl usOne
DESCRI PTI ON
"I npl erentation of this group is optional for all
linear APS inplementations. The information is
applicable to groups inplenmenting the |inear
APS 1+1 architecture and supporting set operations

GROUP apsCommandOneToN
DESCRI PTI ON
"I npl emrentation of this group is optional for all
i near APS inplenentations. The information is
applicable to groups inplenmenting the |inear
APS 1:n architecture and supporting set operations

GROUP apsChanOneToN
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DESCRI PTI ON
"I npl emrentation of this group is optional for all
i near APS inplenentations. The information is
applicable to groups inplementing the |inear
APS 1:n architecture.”

GROUP apsTot al sG oup
DESCRI PTI ON
"I npl emrentation of this group is optional for all
i near APS inplementations."”

GROUP apsMapG oup
DESCRI PTI ON
"I npl erentation of this group is optional for all
i near APS inplementations."

GROUP apsEvent G oup
DESCRI PTI ON
"I npl emrentation of this group is optional for all
i near APS inplenmentations."

= { apsConpliances 2 }

-- units of conformance

apsConfi gCener al OBJECT- GROUP
OBJECTS

{

apsConfi ghvbde,

apsConfi gRevert,
apsConfi gDirection,
apsConfi gExtraTraffic,
apsConfi gSdBer Thr eshol d,
apsConfi gSf Ber Thr eshol d,
apsConfi gCreati onTi e,
apsConfi gRowsSt at us,
apsConfi gSt orageType,
apsNoti fi cati onEnabl e

}

STATUS current
DESCRI PTI ON

"A collection of apsConfigTabl e objects providing configuration

i nfornmati on applicable to all l|inear APS groups."

= { apsGoups 1}

apsConfi gWr OBJECT- GROUP

OBJECTS
{
Kuhfeld, et al. St andards Track
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apsConfi gWai t ToRest ore

}
STATUS current
DESCRI PTI ON
"The apsConfigTabl e object that provides information which is
applicable to groups supporting a configurable WIR period."
.= { apsGroups 2}

-- If set operations are not supported neither of the follow ng two
-- groups are inplenented. If sets are supported only one of these
-- groups is inplenmented for a linear APS group instance.

apsCommandOnePl usOne OBJECT- GROUP
OBJECTS

{
apsCommandSwi t ch

}

STATUS current

DESCRI PTI ON
"The apsComandTabl e object which is applicable to groups
i mpl ementing the Iinear APS 1+1 architecture. Al so, set
operations nmust be supported.”

.= { apsGoups 3}

apsCommandOneToN OBJECT- GROUP
OBJECTS
{
apsComrandSwi t ch,
apsCommandCont r ol

}

STATUS current

DESCRI PTI ON
"A collection of apsComandTabl e obj ects which are applicable to
groups inmplenenting the linear APS 1:n architecture. Al so, set
operations nmust be supported.”

.= { apsGroups 4 }

apsSt at usCener al OBJECT- GROUP

OBJECTS

{
apsSt at usK1K2Rev,
apsSt at uskK1K2Tr ans,
apsStatusCurrent,
apsSt at usMbdeM snat ches,
apsSt at usChannel M smat ches,
apsSt at usPSBFs,
apsSt at usFEPLFs,
apsSt at usSwi t chedChannel
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apsSt at usDi sconti nuityTi ne

}
STATUS current

DESCRI PTI ON
"A collection of apsStatusTabl e objects providing status
informati on applicable to all |inear APS groups."

.= { apsGroups 5}

apsChanGener al OBJECT- GROUP

OBJECTS

{
apsChanConfi gl f I ndex,
apsChanConfi gRowst at us,
apsChanConfi gSt or ageType,
apsChanSt at usCurrent,
apsChanSt at usSi gnal Degr ades,
apsChanSt at usSi gnal Fai | ures,
apsChanSt at usSwi t chovers,
apsChanSt at usLast Swi t chover,
apsChanSt at usSwi t chover Seconds,
apsChanSt at usDi sconti nuityTi me

STATUS current

DESCRI PTI ON
"A collection of channel objects providing informtion
applicable to all Iinear APS channels."

.= { apsGroups 6 }

apsChanOneToN OBJECT- GROUP
OBJECTS

{
apsChanConfigPriority

}
STATUS current
DESCRI PTI ON
"The apsChanConfi gTabl e obj ect that provides information which
is only applicable to groups inplenenting the linear APS 1:n
architecture."
.= { apsGoups 7 }

apsTot al sG oup OBJECT- GROUP
OBJECTS

{
apsConfi gG oups,
apsChanLTEs

}
STATUS current
DESCRI PTI ON
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"A collection of objects providing optional counts of configured
APS groups and SONET LTE interfaces."
.= { apsGroups 8}

apsMapG oup OBJECT- GROUP

OBJECTS

{
apsMapG oupNane,
apsMapChanNunber

}

STATUS current

DESCRI PTI ON
"A collection of apsMapTabl e objects providing a nappi ng
fromsonet(39) Interfacelndex to group name and channel
nunber for assigned APS channels and a |ist of unassigned
sonet (39) interfaces."

.= { apsGoups 9 }

apsEvent G oup NOTI FI CATI ON- GROUP

NOTI FI CATI ONS { apsEvent Swi t chover, apsEvent ModeM snat ch,
apsEvent Channel M smat ch, apsEvent PSBF,
apsEvent FEPLF }

STATUS current

DESCRI PTI ON

"A collection of SONET |inear APS notifications."
.= { apsGroups 10 }

END
5. Intellectual Property

The | ETF takes no position regarding the validity or scope of any
intellectual property or other rights that might be clainmed to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; neither does it represent that it
has made any effort to identify any such rights. Information on the
| ETF's procedures with respect to rights in standards-track and
standards-rel ated docunentati on can be found in [BCP11]. Copies of
clains of rights nade avail able for publication and any assurances of
licenses to be nade avail able, or the result of an attenpt made to
obtain a general license or perm ssion for the use of such
proprietary rights by inplenmentors or users of this specification can
be obtained fromthe | ETF Secretari at.
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The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary

ri ghts which may cover technol ogy that nmay be required to practice
this standard. Please address the information to the | ETF Executive
Director.
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9. Security Considerations

There are a nunber of nanagenment objects defined in this MB that
have a MAX- ACCESS cl ause of read-wite and/or read-create. Such
objects may be considered sensitive or vulnerable in some network
environnents. The support for SET operations in a non-secure

envi ronnent wi thout proper protection can have a negative effect on
network operations. In particular, the APS comand objects
apsCommandSwi t ch and apsCommandControl and the APS configuration
obj ect s apsConfi gRowSt at us, apsConfi gMbde, apsConfi gRevert,
apsConfi gDi rection, apsConfigExtraTraffic, apsConfigSdBer Threshol d,
apsConfi gSf Ber Thr eshol d, apsConfi g\Wai t ToRest or e,
apsConfi gSt orageType, apsChanConfi gRowSt at us, apsChanConfi gl f I ndex,
apsChanConfigPriority, apsChanConfi gStorageType and
apsNoti fi cati onEnabl e have the potential of disrupting APS operations
if set operations are perforned with malicious intent.

SNWVP versions prior to SNMPv3 did not include adequate security.
Even if the network itself is secure (for exanple by using |IPSec),
there is no control as to who on the secure network is allowed to
access and CET/ SET (read/ change/create/delete) the objects in this
M B nodul e.

It is recormended that inplementers consider the security features as
provi ded by the SNWPv3 franework (see [ RFC3410], section 8),

i ncluding full support for the SNWMPv3 cryptographic nechani sns (for
aut henti cation and privacy).

Further, deploynent of SNWMP versions prior to SNMPv3 is not
recommended. Instead, it is recommended to deploy SNMPv3 and to
enabl e cryptographic security. It is then a customer/operator
responsibility to ensure that access to an instance of this MB
nodul e is properly configured for only those principals (users) that
have legitimate rights to GET or SET object instances.
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11. Full Copyright Statenent
Copyright (C The Internet Society (2003). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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