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Abstract

This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it describes objects used for nanagi ng DS1, J1, E1,
DS2, and E2 interfaces. This docunent is a conpanion to the
docunent s that define managed objects for the DSO, DS3/E3, and
Synchronous Optical Network/ Synchronous Digital Hierarchy (SONET/ SDH)
Interface Types.

Thi s docunent obsol etes RFC 3895.
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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. Conventions Used in This Docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

3. Overview

These objects are used when the particular nedia being used to
realize an interface is a DS1/J1/E1/DS2/E2 interface. At present,
this applies to the follow ng value of the ifType variable in the
I nt ernet - standard M B:

dsl (18)

The definitions contained herein are based on the AT&T T-1 Superframe
(a.k.a. D4) [ANSI-T1.107] and Extended Superframe (ESF) fornmats

[ AT&T- UM 305], [AT&T-TR-54016], the latter of which conforns to ANSI

specifications [ANSI-T1.403], and the CCI TT Reconmendati ons

[COATT-G 703], [ITUT-G 704], referred to as E1 for the rest of this

meno. J1 refers to the definition presented in [JT-Gr04], [JT-Gr06],
and [JT-1431].

The various DS1, J1, and El1 line disciplines are simlar enough that
separate M Bs are unwarranted, although there are sone differences.
For exanple, Loss of Frame is defined nore rigorously in the ESF
specification than in the D4 specification, or Yellow Alarm
generation and detection are a bit different between Tl and J1 but in
both exanples, there is definition in both related Iines. Therefore,
interface types el(19) and g703at 2nb(67) have been obsol eted and
there is also no need for special type for J1.

Where it is necessary to distinguish between the flavors of E1 with
and wi thout Cyclic Redundancy Check (CRC), E1-CRC denotes the "with
CRC' form (G 704 Table 5B) and El1- noCRC denotes the "w t hout CRC
form (G 704 Tabl e 5A).
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3.1. Use of ifTable for DSl Layer

Only the ifGenerallnformati onG oup needs to be supported.

i f Tabl e Obj ect Use for DS1 Layer
"~ ifindex  Interface index.
i f Descr See interfaces M B [ RFC2863] .
i f Type ds1(18)
i f Speed Speed of line rate

DS1 - 1544000
J1 - 1544000
El - 2048000
DS2 - 6312000
E2 - 8448000

i f PhysAddress The value of the Crcuit ldentifier.
If no Gircuit ldentifier has been assigned,
this object should have an octet string
with zero | ength.

i f Adni nSt at us See interfaces M B [ RFC2863] .
i f Qper St at us See interfaces M B [ RFC2863] .
i f Last Change See interfaces M B [ RFC2863] .
i f Nane See interfaces M B [ RFC2863] .

i fLi nkUpDownTr apEnabl e Set to enabled(1).

i f H ghSpeed Speed of line in nega-bits per second
(2, 6, or 8).

i f ConnectorPresent Set to true(l) normally, except for

cases such as DS1/E1 over AAL1l/ ATM where
fal se(2) is appropriate.
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3.2. Usage Cuidelines

3.2.1. Usage of ifStackTable for Routers and DSUs
The object dsxl1llflndex has been deprecated. This object previously
allowed a very special proxy situation to exist for routers and
Channel Service Units (CSUs). This section now describes how to use
the ifStackTable to represent this relationship.

The par agraphs discussing dsx1lflndex and dsx1Li nel ndex have been
preserved in Appendix A for informational purposes.

The ifStackTable is used in the proxy case to represent the

associ ati on between pairs of interfaces, i.e., this Tl is attached to
that T1. This use is consistent with the use of the ifStackTable to
show t he associ ati on between various sub-layers of an interface. In

both cases, entire PDUs are exchanged between the interface pairs --
in the case of a Tl, entire Tl frames are exchanged; in the case of
PPP and Hi gh-Level Data Link Control (HDLC), entire HDLC franes are
exchanged. This usage is not nmeant to suggest the use of the
ifStackTable to represent Tine Division Miltiplexing (TDVW
connections in general.

External and Internal interface scenario: the SNVMP agent resides on a

host external fromthe device supporting DSl interfaces (e.g., a
router). The agent represents both the host and the DSl devi ce.
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Exanpl e:

A shelf full of CSUs connected to a router. An SNWMP agent residing
on the router proxies for itself and the CSU. The router has also an
Et hernet interface:

Ho-mm- +
I I I

o aERCEERER PR PP |

| E | | 1.544 MBPS | Li ne#A | DS1 Link
| t | R |-------mmm-- L I S >
lh | | | | |

| e | O | 1.544 WMBPS | Li ne#B | DS1 Link
| r | [------mmmmm - L T S >

[ n | U | | CSU Shel f |

| e | | 1.544 WMBPS | Li ne#C | DS1 Link
| t | T |---------eee-- L I S >

| | | | | | |

| ----- | E | 1.544 MBPS | Li ne#D | DS1 Link
| | I TR R >

I | R | I I

I I I

| +----- +

The assignnent of the index values could, for exanple, be as follows:

-
>
o
D
x

Descri ption

Et her net

Li ne#A Rout er

Li ne#B Rout er

Li ne#C Rout er

Li ne#D Rout er

Li ne#A CSU Rout er
Li ne#B CSU Rout er
Li ne#C CSU Rout er
Li ne#D CSU Rout er
10 Li ne#A CSU Net wor k
11 Li ne#B CSU Net wor k
12 Li ne#C CSU Net wor k
13 Li ne#D CSU Net wor k

O©CO~NOUIA_WNPE

The ifStackTable is then used to show the rel ati onshi ps between the
various DS1 interfaces.

Ni ckl ass, Ed. St andar ds Track [ Page 6]



RFC 4805 DS1/J1/ E1/ DS2/ E2 M B March 2007

i fStackTable Entries
Hi gher Layer Lower Layer

2
8

9

10
11
12
13

O©CO~NOUITR_WN

If the CSU shelf is managed by itself by a | ocal SNWP agent, the
situation would be identical, except the Ethernet and the four router
interfaces are deleted. |Interfaces would also be nunbered from1 to
8.

-
>
o
D
x

Descri ption

Li ne#A CSU Rout er
Li ne#B CSU Rout er
Li ne#C CSU Rout er
Li ne#D CSU Rout er
Li ne#A CSU Net wor k
Li ne#B CSU Net wor k
Li ne#C CSU Net wor k
Li ne#D CSU Net wor k

O~NO U WNPE

i fStackTable Entries

Hi gher Layer Lower Layer

ArWNPE
0N O O

3.2.2. Usage of ifStackTable for DS1/J1/El on DS2/E2

An exanple is given of how DS1/J1/El interfaces are stacked on DS2/E2
interfaces. It is not necessary nor is it always desirable to
represent DS2 interfaces. |If this is required, the follow ng
stacking should be used. Al ifTypes are dsl. The DS2 is determ ned
by exanining ifSpeed or dsxlLi neType.
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i flndex Description
1 DS1 #1
2 DS1 #2
3 DS1 #3
4 DS1 #4
5 DS2

i fStackTable Entries

Hi gher Layer Lower Layer

=
o1 010101

2
3
4
3.2.3. Usage of Channelization for DS3, DS1, DSO

An exanple is given here to explain the channelization objects in the
DS3, DS1, and DSO M Bs to help the inplenenter use the objects
correctly. Treatment of E3 and E1 would be simlar, with the nunber
of DSOs being different depending on the fram ng of the EL.

Assurme that a DS3 (with iflndex 1) is channelized into DS1s (w thout
DS2s). The obj ect dsx3Channelization is set to enabl edDsl. There
will be 28 DS1s in the ifTable. Assune the entries in the ifTable
for the DSls are created in channel order and the iflndex values are
2 through 29. In the DS1 MB, there will be an entry in the
dsx1ChanMappi ngTabl e for each DS1. The entries will be as foll ows:

dsx1ChanMappi ngTabl e Entries

i flndex dsx1Dsl1Channel Nunber dsx1ChanMappedlI f | ndex
1 1 2
1 2 3

1 28 29

In addition, the DS1ls are channelized into DSOs. The object
dsxl1lChannelization is set to enabl edDSO for each DS1. Wen this
object is set to this value, 24 DSOs are created by the agent. There
will be 24 DSOs in the ifTable for each DS1. If the
dsxl1lChannelization is set to disabled, the 24 DSOs are destroyed.

Assunme the entries in the ifTable are created in channel order and
the iflndex values for the DSOs in the first DS1 are 30 through 53.
In the DSO M B, there will be an entry in the dsxOChanMappi ngTabl e
for each DSO. The entries will be as foll ows:
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dsx0ChanMappi ngTabl e Entries

i f1ndex dsx0Ds0Channel Nunber dsx0ChanMappedl f | ndex

2 1 30
2 2 31
é ..... ot 53

3.2.4. Usage of Channelization for DS3, DS2, DSl

An exanple is given here to explain the channelization objects in the
DS3 and DS1 MBs to help the inplenenter use the objects correctly.

Assure that a DS3 (with iflndex 1) is channelized into DS2s. The
obj ect dsx3Channelization [ RFC3896] is set to enabl edDs2. There will
be 7 DS2s (ifType of DS1) in the ifTable. Assunme the entries in the
ifTable for the DS2s are created in channel order and the iflndex

values are 2 through 8. In the DS1 MB, there will be an entry in
t he dsx1ChanMappi ngTabl e for each DS2. The entries will be as
foll ows:

dsx1ChanMappi ngTabl e Entries

i flndex dsx1Dsl1Channel Nunber dsx1ChanMappedl f | ndex
2

1 1
1 2 3
i ..... . o

In addition, the DS2s are channelized into DSls. The object
dsx1Channelization is set to enabl edDS1 for each DS2. There will be
4 DS1s in the ifTable for each DS2. Assune the entries in the
ifTable are created in channel order and the iflndex values for the
DS1s in the first DS2 are 9 through 12, then 13 through 16 for the
second DS2, and so on. In the DS1 MB, there will be an entry in the
dsx1ChanMappi ngTabl e for each DS1. The entries will be as follows:

dsx1ChanMappi ngTabl e Entries

f 1 ndex dsx1Ds1Channel Nunber dsx1ChanMappedl f | ndex
9
10
11
12
13
14

NFR,R_RWNER

[

2
2
2
2
3
3
8

N

36
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3.2.5. Usage of Loopbacks
This section discusses the behavior of objects related to | oopbacks.

The object dsxlLoopbackConfig represents the desired state of
| oopbacks on this interface. Using this object, a manager can
request

Li neLoopback

Payl oadLoopback (if ESF frarm ng)
| nwar dLoopback

Dual Loopback (Line + Inward)
NoLoopback

The renote end can al so request | oopbacks either through the Facility
Data Link (FDL) channel if ESF or inband if D4. The | oopbacks that
can be requested this way are

Li neLoopback
Payl oadLoopback (if ESF frarm ng)
NoLoopback

To nodel the current state of | oopbacks on a DS1 interface, the

obj ect dsxlLoopbackStatus defines which | oopback is currently applied
to an interface. This object, which is a bitmap, will have bits
turned on that reflect the currently active | oopbacks on the
interface as well as the source of those | oopbacks.

The following restrictions/rules apply to | oopbacks:
The far end cannot undo | oopbacks set by a nanager
A manager can undo | oopbacks set by the far end.

Both a |ine | oopback and an inward | oopback can be set at the sane
time. Only these two | oopbacks can co-exist and either one may be
set by the manager or the far end. A LineLoopback request fromthe
far end is incremental to an existing Inward | oopback established by
a manager. Wen a NoLoopback is received fromthe far end in this
case, the |InwardLoopback remains in place.

3.3. njectives of This MB Mdul e

There are nunerous things that could be included in a MB for DS1
signals: the managenment of nultiplexers, CSUs, Data Service Units
(DSUs), and the like. The intent of this docunent is to facilitate
the common nmanagenent of all devices with DS1, J1, E1l, DS2, or E2
interfaces. As such, a design decision was nade up front to very
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closely align the MB with the set of objects that can generally be
read fromthese types of devices that are currently depl oyed.

J2 interfaces are not supported by this MB.
3.4. DS1 Term nol ogy

The terninol ogy used in this docunent to describe error conditions on
a DS1 interface as nonitored by a DS1 device are based on the | atest
ANSI T1.231 standard [ANSI-T1.231]. |If the definition in this
docunment does not natch the definition in the ANSI T1.231 docunent,
the inplenenter should follow the definition described in this
docunent .

3.4.1. Error Events

Bi pol ar Violation (BPV) Error Event
A BPV error event for an AM -coded (AM stands for Alternate Mark
I nversion) signal is the occurrence of a pulse of the sane
polarity as the previous pul se (see T1.231, Section 4.2.1.1.1). A
BPV error event for a B8ZS- or HDB3-coded signal is the occurrence
of a pulse of the sane polarity as the previous pul se without
being a part of the zero substitution code.

Excessi ve Zeroes (EXZ) Error Event
An Excessive Zeroes error event for an AM-coded signal is the
occurrence of nore than fifteen contiguous zeroes (see T1.231
Section 4.2.1.1.2). For a B8ZS-coded signal, the defect occurs
when nore than seven contiguous zeroes are detected.

Li ne Coding Violation (LCV) Error Event
A Line Coding Violation (LCV) is the occurrence of either a
Bi pol ar Violation (BPV) or Excessive Zeroes (EXZ) error event.
(Al so known as CV-L; see T1.231, Section 4.6.1.1.)

Path Coding Violation (PCV) Error Event
A Path Coding Violation error event is a franme synchronization bit
error in the D4 and E1-noCRC formats, or a CRC or frame synch. bit
error in the ESF and E1-CRC formats. (Al so known as CV-P; see
T1.231, Section 4.6.2.1.)

Controlled Slip (CS) Error Event
A Controlled Slip is the replication or deletion of the payl oad
bits of a DS1 frane (see T1.231, Section 4.2.1.2.3). A Controlled
Slip may be perfornmed when there is a difference between the
timng of a synchronous receiving termnal and the received
signal. A Controlled Slip does not cause an Qut of Frane defect.
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3.4.2. Performance Defects

Qut of Franme (OCF) Defect
An OOF defect is the occurrence of a particular density of Fram ng
Error events (see T1.231, Section 4.2.2.2.1).

For DS1 links, an Qut of Frane defect is declared when the
receiver detects two or nore franming errors within a 3-nsec period
for ESF signals and 0.75 nmsec for D4 signals, or two or nore
errors out of five or fewer consecutive framng bits.

For E1 Iinks, an Qut of Franme defect is declared when three
consecutive frame alignnent signals have been received with an
error (see G 706, Section 4.1 [CCITT-G 706]).

For DS2 links, an Qut of Frane defect is declared when seven or
nore consecutive errored framng patterns (four nmultifrane) are
received. The OCOF is cleared when three or nore consecutive
correct framing patterns are received.

Once an Qut O Frane Defect is declared, the franer starts
searching for a correct framng pattern. The Qut of Frane defect
ends when the signal is in-frane.

In-frane occurs when there are fewer than two frane bit errors
within a 3-nmsec period for ESF signals and 0.75 nmsec for D4
si gnal s.

For E1 links, in-frame occurs when a) in frame N the frame
alignnent signal is correct and b) in frame N+1 the frame
alignnent signal is absent (i.e., bit 2 in TSO is a one) and c) in
frame N+2 the frane alignment signal is present and correct (see
G 704, Section 4.1).

Al arm I ndication Signal (Al'S) Defect
For D4 and ESF |links, the "all ones’ condition is detected at a
DS1 line interface upon observing an unframed signal with a one’s
density of at |east 99.9% present for a tine equal to or greater
than T, where 3 ms <= T <= 75 ns. The AIS is term nated upon
observing a signal not neeting the one’'s density or the unframed
signal criteria for a period equal to or greater than T (see
G 775, Section 5.4).

For E1 links, the "all-ones’ condition is detected at the |ine

interface as a string of 512 bits containing fewer than three zero
bits (see O 162 [ITU-T-0O 162], Section 3.3.2).
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For DS2 links, the DS2 AI'S shall be sent fromthe NIl to the user
to indicate a | oss of the 6,312-kbps franme capability on the
network side. The DS2 AIS is defined as a bit array of 6,312 kbps
in which all binary bits are set to '1'.

The DS2 AlI'S detection and renoval shall be inplenented according
to ITUT Draft Recomrendation G 775 [ITU T-G 775] Section 5.5:

- a DS2 AI'S defect is detected when the incomng signal has two
or less zeroes in a sequence of 3156 bits (0.5 ns).

- a DS2 AI'S defect is cleared when the inconing signhal has three
or nore zeroes in a sequence of 3156 bits (0.5 ms).

3.4. 3. Per f or rance Par anet ers

Al'l performance paraneters are accunulated in 15-m nute intervals,
and up to 96 intervals (24 hours’ worth) are kept by an agent. Fewer
than 96 intervals of data will be available if the agent has been
restarted within the last 24 hours. In addition, there is a rolling
24-hour total of each performance paraneter. Performance paraneters
continue to be collected when the interface is down.

There is no requirenment for an agent to ensure a fixed relationship
between the start of a 15-minute interval and any wall clock;
however, some agents nay align the 15-nminute intervals with quarter
hour s.

Performance paraneters are of types Perf Current Count,

Perflnterval Count, and PerfTotal Count. These textual conventions are
all Gauge32, and they are used because it is possible for these
objects to decrease. bjects may decrease when Unavail abl e Seconds
occur across a 15-ninute interval boundary. See Unavail able Second
di scussion later in this section.

Line Errored Second (LES)
A Line Errored Second is a second in which one or nore Line Coding
Violation error events were detected. (Al so known as ES-L; see
T1.231, Section 4.6.1.2.)

Controlled Slip Second (CSS)
A Controlled Slip Second is a one-second interval containing one
or nore controlled slips (see T1.231, Section 4.6.2.9). This is
not increnmented during an Unavail abl e Second.
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Errored Second (ES)
For ESF and E1-CRC links, an Errored Second is a second with one
or nore Path Coding Violations OR one or nore Qut of Frane defects
OR one or nore Controlled Slip events OR a detected Al S defect.
(See T1.231, Section 4.6.2.2 and G 826 [ITU- T-G 826], Section
B.1).

For D4 and E1-noCRC |inks, the presence of Bipolar Violations al so
triggers an Errored Second.

This is not incremented during an Unavail abl e Second.

Bursty Errored Second (BES)
A Bursty Errored Second (al so known as Errored Second type B in
T1.231, Section 4.6.2.4) is a second with fewer than 320 and nore
than 1 Path Coding Violation error events, no Severely Errored
Frame defects, and no detected incoming AS defects. Controlled
Slips are not included in this parameter.

This is not incremented during an Unavail able Second. It applies
to ESF signals only.

Severely Errored Second (SES)
A Severely Errored Second for ESF signals is a second with 320 or
nore Path Coding Violation error events OR one or nore Qut of
Frame defects OR a detected AIS defect (see T1.231, Section
4.6.2.5).

For E1-CRC signals, a Severely Errored Second is a second with 832
or nore Path Coding Violation error events OR one or nore Qut of
Franme defects.

For E1-noCRC signals, a Severely Errored Second is 2048 LCVs or
nor e.

For D4 signals, a Severely Errored Second is a count of one-second
intervals with Fram ng Error events, or an OOF defect, or 1544
LCVs or nore.
Controlled Slips are not included in this paraneter.
This is not incremented during an Unavail abl e Second.

Severely Errored Fram ng Second (SEFS)
An Severely Errored Framing Second is a second with one or nore

Qut of Franme defects OR a detected AIS defect. (Al so known as
SAS-P (SEF/ AI' S second); see T1.231, Section 4.6.2.6.)
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Degraded M nut es
A Degraded Mnute is one in which the estimated error rate exceeds
1E-6 but does not exceed 1E-3 (see G 821 [CCITT-G 821]).

Degraded M nutes are deternined by collecting all of the Available
Seconds, renoving any Severely Errored Seconds, grouping the
result in 60-second |ong groups, and counting a 60-second | ong
group (a.k.a. mnute) as degraded if the curulative errors during
the seconds present in the group exceed 1E-6. Avail abl e seconds
are nmerely those seconds that are not Unavail abl e as descri bed

bel ow.

Unavai | abl e Second ( UAS)
Unavai | abl e Seconds (UASs) are cal cul ated by counting the nunber
of seconds that the interface is unavailable. The DS1 interface
is said to be unavailable fromthe onset of 10 contiguous SESs, or
the onset of the condition leading to a failure (see Failure
States). If the condition leading to the failure was inmediately
preceded by one or nore contiguous SESs, then the DS1 interface
unavai lability starts fromthe onset of these SESs. Once
unavail able, and if no failure is present, the DSl interface
becones avail able at the onset of 10 contiguous seconds with no
SESs. Once unavailable, and if a failure is present, the DS1
i nterface becones available at the onset of 10 contiguous seconds
with no SESs, if the failure clearing tinme is |less than or equal
to 10 seconds. |If the failure clearing tinme is nmore than 10
seconds, the DS1 interface becones avail able at the onset of 10
conti guous seconds with no SESs, or the onset period |eading to
the successful clearing condition, whichever occurs later. Wth
respect to the DS1 error counts, all counters are increnented
while the DS1 interface is deened available. Wile the interface
i s deened unavail able, the only count that is increnented is UASs.

Note that this definition inplies that the agent cannot determ ne
until after a 10-second interval has passed whether a given one-
second interval belongs to available or unavailable tine. |If the
agent chooses to update the various performance statistics in real
time, then it nmust be prepared to retroactively reduce the ES,
BES, SES, and SEFS counts by 10 and increase the UAS count by 10
when it determines that available tinme has been entered. It nust
al so be prepared to adjust the PCV count and the DM count as
necessary since these paranmeters are not accumnul ated during
unavailable time. It nmust be sinilarly prepared to retroactively
decrease the UAS count by 10 and increase the ES, BES, and DM
counts as necessary upon entering available tine. A special case
exi sts when the 10-second period | eading to avail abl e or
unavail abl e tine crosses a 900-second statistics w ndow boundary,
as the foregoing description inplies that the ES, BES, SES, SEFS
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DM and UAS counts the PREVIOUS interval nust be adjusted. In
this case, successive GETs of the affected dsxllnterval SESs and
dsx1ll nterval UASs objects will return differing values if the first
GET occurs during the first few seconds of the w ndow.

The agent may instead choose to delay updates to the various
statistics by 10 seconds in order to avoid retroactive adjustnents
to the counters. A way to do this is sketched in Appendix B

In any case, a |linkDown trap shall be sent only after the agent has
determ ned for certain that the unavail able state has been entered,
but the tinme on the trap will be that of the first UAS (i.e., 10
seconds earlier). A linkUp trap shall be handled simlarly.

According to ANSI T1.231, unavailable time begins at the onset of 10
conti guous severely errored seconds -- that is, unavailable tine
starts with the first of the 10 contiguous SESs. Also, while an
interface is deened unavailable all counters for that interface are

frozen except for the UAS count. It follows that an inplenmentation
that strictly conplies with this standard nust not increnent any
counters other than the UAS count -- even tenporarily -- as a result

of anything that happens during those 10 seconds. Since changes in
the signal state lag the data to which they apply by 10 seconds, an
ANSI - conpl i ant i npl ementati on nust pass the one-second statistics
through a 10-second delay |line prior to updating any counters. That
can be done by perfornming the followi ng steps at the end of each
one-second interval

i) Read near/far end CV counter and alarm status flags fromthe
har dwar e

ii) Accumnulate the CV counts for the preceding second and conpare
themto the ES and SES threshold for the layer in question
Update the signal state and shift the one-second CV counts and
ES/ SES flags into the 10-elenment delay Iine. Note that far-end
one-second statistics are to be flagged as "absent"” during any
second in which there is an incom ng defect at the layer in
guestion or at any | ower |ayer.

iii) Update the current interval statistics using the signal state
fromthe previous update cycle and the one-second CV counts and
ES/ SES fl ags shifted out of the 10-el enent delay line.

This approach is further described in Appendi x B.
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3.4.4. Failure States

The following failure states are received, or detected failures, that
are reported in the dsxlLineStatus object. Wien a DS1 interface
woul d, if ever, produce the conditions leading to the failure state
is described in the appropriate specification.

Far End Alarm Failure
The Far End Alarmfailure is al so known as "Yellow Alarnt in the
DS1 and J1 cases, "Distant Alarni in the El case, and "Renote
Alarnml in the DS2 case.

For D4 links, the Far End Alarmfailure is declared when bit 6 of

all channels has been zero for at least 335 ns and is cl eared when
bit 6 of at | east one channel is non-zero for a period T, where T
is usually I ess than one second and always | ess than five seconds.
The Far End Alarmfailure is not declared for D4 |links when a Loss
of Signal is detected. In J1 the 12th F-bit is set to 1.

For ESF links, the Far End Alarmfailure is declared if the Yell ow
Al arm signal pattern occurs in at |east seven out of ten
contiguous 16-bit pattern intervals and is cleared if the Yell ow
Al arm si gnal pattern does not occur in ten contiguous 16-bit

signal pattern intervals. For DSl the patterns is FFOO and for J1l
the pattern is FFFF.

For E1 links, the Far End Alarmfailure is declared when bit 3 of
time-slot zero is received set to one on two consecutive
occasions. The Far End Alarmfailure is cleared when bit 3 of
time-slot zero is received set to zero.

For DS2 links, if a loss of frame alignnment (LOF or LOS) and/or
DS2 AlS condition is detected, the RAl signal shall be generated
and transmitted to the renote side.

The Renote Alarm I ndication (RAI) signal is defined on mbits as a
repetition of the 16-bit sequence consisting of eight binary ’1s’
and eight binary "0s’ in mbits(1111111100000000). When the RA
signal is not sent (in normal operation), the HDLC flag pattern
(01111110) in the mbit is sent.

The RAI failure is detected when 16 or nore consecutive RAl-
patterns (1111111100000000) are received. The RAIl failure is
cl eared when 4 or nore consecutive incorrect-RAl-patterns are
recei ved.
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Alarm Indication Signal (AIS) Failure
The Alarm Indication Signal failure is declared when an Al S def ect
is detected at the input and the Al S defect still exists after the
Loss of Franme failure (which is caused by the unframed nature of
the "all-ones’ signal) is declared. The AIS failure is cleared
when the Loss of Frame failure is cleared. (See T1.231, Section
4.3.1.2.2).

An AIS defect at a 6312-kbit/s (G 704) interface is detected when
the incomng signal has two or |ess zeroes in a sequence of 3156
bits (0.5ns).

The AI'S signal defect is cleared when the inconing signal has
three {3} or nore zeroes in a sequence of 3156 bits (0.5ns).

Loss O Franme (LOF) Failure
For DS1 links, the Loss of Frane failure is declared when an OOF
or LGOS defect has persisted for T seconds, where 2 <= T <= 10.
The Loss of Franme failure is cleared when there have been no OCF
or LOS defects during a period T where 0 <= T <= 20. Many systens
will perform"hit integration” within the period T before
declaring or clearing the failure; e.g., see TR 62411
[ AT&T- TR-62411] .

For E1 links, the Loss of Frane failure is declared when an OOF
defect is detected.

Loss O Signal (LOS) Failure
For DS1, the Loss of Signal failure is declared upon observing
175 +/- 75 contiguous pul se positions with no pul ses of either
positive or negative polarity. The LOS failure is cleared upon
observing an average pul se density of at |east 12.5% over a period
of 175 +/- 75 contiguous pul se positions starting with the receipt
of a pul se.

For E1 links, the Loss of Signal failure is declared when greater
than 10 consecutive zeroes are detected (see O 162, Section
3.4.4).

A LGOS defect at 6312kbit/s interfaces is detected when the

i nconm ng signal has "no transitions", i.e., when the signal |eve
is less than or equal to a signal |evel of 35dB bel ow nom nal, for
N consecutive pulse intervals, where 10 <= N <= 255,

The LOS defect is cleared when the incom ng signal has
"transitions”, i.e., when the signal level is greater than or
equal to a signal |evel of 9dB bel ow nomi nal, for N consecutive
pul se intervals, where 10 <= N <= 255,
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A signal with "transitions" corresponds to a G 703-conpli ant
si gnal .

Loopback Pseudo-Failure
The Loopback Pseudo-Failure is declared when the near-end
equi pnment has placed a | oopback (of any kind) on the DS1. This
all ows a managenent entity to determ ne from one object whether
the DS1 can be considered to be in service or not (fromthe point
of view of the near-end equi pnent).

TS16 Alarm Indication Signal Failure
For E1 Iinks, the TS16 Alarm I ndication Signal failure is declared
when tine-slot 16 is received as all ones for all frames of two
consecutive multiframes (see G 732, Section 4.2.6). This
condition is never declared for DS1.

Loss of MiultiFrame Failure
The Loss of MultiFrame failure is declared when two consecutive
multiframe alignment signals (bits 4 through 7 of TS16 of frame 0)
have been received with an error. The Loss of Multifrane failure
is cleared when the first correct nultiframe alignment signal is
received. The Loss of Multifranme failure can only be declared for
E1l links operating with G 732 [CCITT-G 732] fram ng (sonetines
cal l ed "Channel Associated Signalling"” node).

Far End Loss of Multifranme Failure
The Far End Loss of Multifranme failure is declared when bit 2 of
TS16 of frame O is received set to one on two consecutive
occasions. The Far End Loss of Miultiframe failure is cleared when
bit 2 of TS16 of frane O is received set to zero. The Far End
Loss of Multiframe failure can only be declared for E1l |inks
operating in "Channel Associated Signalling" node (see G 732).

DS2 Payl oad Al'S Failure
The DS2 Payload AlS failure is declared when the incoming signal
of the 6,312-kbps frame payload (tine-slots 1 through 96) has two
or |l ess zeroes in a sequence of 3072 bits (0.5nms). The DS2
Payl oad AIS is cleared when the incom ng signal of the 6,312-kbps
frame payl oad has three or nore zeroes in a sequence of 3072 bits
(0.5 ms).

DS2 Performance Threshol d Failure
DS2 Performance Threshold failure nonitors equi pment performance
and is based on the CRC (Cyclic Redundancy Check) procedure
defined in G 704.

The DS2 Performance Threshold failure is declared when the bit
error ratio exceeds 10"-4 (Perfornmance Threshol d), and the DS2
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3.4.5.

4.

Perf ormance Threshold failure is cleared when the bit error ratio
decreases to | ess than 107-6."

O her Terns

Crcuit ldentifier

This is a character string specified by the circuit vendor and is
useful when conmunicating with the vendor during the

troubl eshooting process (see M 1400 [I TU T-M 1400] for additional
i nformation).

Pr oxy

In this docunment, the word proxy is neant to indicate an
application that receives SNV nessages and replies to them on
behal f of the devices that inplenent the actual DS1/ELl interfaces.
The proxy may have already collected the informati on about the
DS1/J1/E1l interfaces into its |ocal database and may not
necessarily forward the requests to the actual DS1/J1/El

interface. It is expected in such an application that there are
periods of tinme where the proxy is not comunicating with the
DS1/J1/E1 interfaces. In these instances, the proxy will not

necessarily have up-to-date configuration information and will
nost |ikely have nissed the collection of sone statistics data.
M ssed statistics data collection will result ininvalid data in
the interval table.

hj ect Definitions
DS1-M B DEFINITIONS ::= BEG N

| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE,
NOTI FI CATI ON- TYPE, transm ssion

FROM SNWPv2- SM -- [ RFC2578]
Di splayString, TinmeStanmp, TruthVal ue
FROM SNWPv2- TC -- [ RFC2579]

MODULE- COVPLI ANCE, OBJECT- GROUP,
NOTI FI CATI ON- GROUP

FROM SNMPv 2- CONF -- [ RFC2580]
I nterfacel ndex, iflndex
FROM IF-M B -- [ RFC2863]

Per f Curr ent Count, Perfl nterval Count,
Per f Tot al Count
FROM Per f Hi st - TCG- M B; -- [ RFC3593]

ds1l MODULE- | DENTITY

LAST- UPDATED " 200703050000Z"
ORGANI ZATI ON "I ETF AToM M B Wr ki ng Group”
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CONTACT- | NFO
"WG charter:
http://ww. ietf.org/htm.charters/atonm b-charter. htn

Mai | ing Lists:
Ceneral Discussion: atomm b@ esearch. tel cordi a.com
To Subscribe: atomi b-request @esearch. tel cordi a.com

Editor: Oly Nicklass

Postal : RAD Data Conmuni cati ons, Ltd.
Ziv Tower, 24 Roul Wl enberg
Tel Aviv, |srael, 69719

Tel : +9723 765 9969
E-mail: orly_n@ ad. cont

DESCRI PTI ON
"The M B nodul e to describe DS1, J1, El1l, DS2, and
E2 interfaces objects.

Copyright (c) The I ETF Trust (2007). This
version of this MB nodule is part of RFC 4805;
see the RFC itself for full legal notices.”
REVI SI ON "2007030500002"
DESCRI PTI ON
"The followi ng changes were nade:

(1) Values were added to dsxlLi neType to
support J1 types.

(2) The object dsxl1Li nel npedance was added.

(3) All DMrel ated objects were deprecated
follow ng their renoval from | TU performance
st andar ds.

The RFC 4805 version of this MB nodule.”
REVI SI ON "2004090900002"
DESCRI PTI ON
"The RFC 3895 version of this M B nodul e.
The key changes made to this M B nodul e
since its publication in RFC 2495 are as foll ows:
(1) The dsx1Fraclflndex SYNTAX matches the description
range.
(2) A value was added to dsx1Transm t C ockSour ce.
(3) Values were added to dsxlLi neType.
(4) Two objects were added, dsxl1Li neMode and
dsx1Li neBuil dQut, to better express transceiver
node and LineBuil dQut for TI1.
(5) Reference was added to Circuit Identifier object.
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(6) Align the DESCRIPTION cl auses of few statistic
objects with the near-end definition, with the far-end
definition, and with RFC 3593.

(7) Changes in Conpliance Statenments to include new
obj ect s.

(8) A typographical error in dsx2E2 was fixed; the new nane
is dsx1lE2."

REVI SI ON "1998080118302"
DESCRI PTI ON
"The RFC 2495 version of this M B nodul e.
The key changes made to this M B nodul e
since its publication in RFC 1406 are as follows:

(1) The Fractional table has been deprecated.

(2) This docunment uses SMv2.

(3) Usage is given for ifTable and if XTabl e.

(4) Exanple usage of ifStackTable is included.

(5) dsxllflndex has been deprecated.

(6) Support for DS2 and E2 has been added.

(7) Additional lineTypes for DS2, E2, and unframed E1
wer e added.

(8) The definition of valid intervals has been clarified
for the case where the agent proxied for other
devices. In particular, the treatnment of m ssing
intervals has been clarified.

(9) An inward | oopback has been added.

(10) Additional lineStatus bits have been added for Near
End in Unavailable Signal State, Carrier Equi pnment
Qut of Service, DS2 Payl oad Al'S, and DS2 Performance
Threshol d.

(11) Aread-wite line Length object has been added.

(12) Signal node of other has been added.

(13) Added a lineStatus |ast change, trap and enabler.

(14) The el(19) ifType has been obsoleted, so this MB
does not list it as a supported ifType.

(15) Textual Conventions for statistics objects have
been used.

(16) A new object, dsxlLoopbackStatus, has been
introduced to reflect the | oopbacks established
on a DS1 interface and the source to the requests.
dsx1lLoopbackConfig continues to be the desired
| oopback state whil e dsxlLoopbackStatus reflects
t he actual state.

(17) A dual | oopback has been added to allow the setting
of an inward | oopback and a |ine | oopback at the
sane tine.

(18) An object indicating which channel to use within a
parent object (i.e., DS3) has been added.
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(19) An object has been added to indicate whether or
not this DS1/El is channelized.
(20) Line coding type of B6ZS has been added for DS2."

REVI SI ON "199301252028Z"
DESCRI PTI ON

"Initial version, published as RFC 1406."
o= { transmission 18 }

-- note that this subsunmes cept(19) and g703at 2nmb(67)
-- there is no separate CEPT or G/03AT2MB M B
-- The DS1 Near End G oup

-- The DS1 Near End G oup consists of five tables:
-- DS1 Configuration

- - DS1 Current

- - DS1 I nterval

-- DS1 Tot al

-- DS1 Channel Tabl e

-- The DS1 Configuration Table

dsx1Confi gTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Dsx1ConfigEntry
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON
"The DS1 Configuration table."
c:={ ds1 6}

dsx1Confi gEntry OBJECT- TYPE
SYNTAX Dsx1ConfigEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the DS1 Configuration table."
I NDEX  { dsx1Li nel ndex }
::= { dsxlConfigTable 1}

Dsx1Confi gEntry ::=

SEQUENCE {
dsx1Li nel ndex | nterfacel ndex,
dsx1l f | ndex | nterfacel ndex,
dsx1Ti nmeEl apsed | NTEGER,
dsxlVal i dl nterval s | NTECER,
dsx1Li neType | NTEGER
dsx1Li neCodi ng | NTEGER
dsx1SendCode | NTEGER,
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dsx1Circuitldentifier Di spl ayStri ng,
dsxlLoopbackConfi g | NTEGER
dsx1Li neSt at us | NTEGER
dsx1Si gnal Mode | NTEGER
dsx1Transni t C ockSour ce | NTEGER
dsx1Fdl | NTECER,
dsxll nvalidlnterval s | NTEGER
dsx1Li neLength | NTEGER
dsx1Li neSt at usLast Change Ti meSt anp,
dsx1Li neSt at usChangeTr apEnabl e | NTEGER
dsxlLoopbacksSt at us | NTEGER
dsx1Ds1Channel Number | NTEGER
dsx1Channel i zati on | NTEGER,
dsx1Li neMbde | NTEGER
dsx1Li neBui | dQut | NTEGER
dsx1Li nel npedance | NTEGER

}

dsx1Li nel ndex OBJECT- TYPE

SYNTAX I nterfacel ndex

MAX- ACCESS read-only -- read-only since originally an
-- SM vl index

STATUS current

DESCRI PTI ON

"Thi s object should be made equal

to iflndex. The

next paragraph describes its previous usage.
Maki ng the object equal to iflndex all ows proper
use of the ifStackTabl e and dsO/dsObundl e M Bs.

Previously, this object was the identifier of a DS1
interface on a managed device. |If there is an
ifEntry that is directly associated with this and
only this DS1 interface, it should have the sanme
val ue as iflndex. Oherw se, nunber the
dsx1Li nel ndices with a unique identifier
follow ng the rules of choosing a nunber that is
greater than ifNunmber and nunbering the inside
interfaces (e.g., equipnent side) with even
nunbers and outside interfaces (e.g., network
side) with odd nunbers.”

::={ dsxl1lConfigEntry 1 }

dsx1l f1 ndex OBJECT- TYPE
SYNTAX I nterfacel ndex
MAX- ACCESS read-only
STATUS deprecated
DESCRI PTI ON
"This value for this object

is equal to the value
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of iflndex fromthe Interfaces table (RFC 2863)."
::={ dsxl1lConfigEntry 2 }

dsx1Ti meEl apsed OBJECT- TYPE

SYNTAX | NTEGER (0. .899)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of seconds that have el apsed since the
begi nni ng of the near-end current error-
nmeasurenent period. |If, for sone reason, such as
an adjustnent in the system s tinme-of-day clock,
the current interval exceeds the maxi num val ue,
the agent will return the naxi num val ue."

::={ dsxl1ConfigEntry 3}

dsx1Val i dl nterval s OBJECT- TYPE

SYNTAX | NTEGER (0. . 96)
MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"The nunber of previous near-end intervals for

whi ch data was collected. The value will be 96
unl ess the interface was brought online within the
| ast 24 hours, in which case the value will be the
nunber of conplete 15-minute near-end intervals
since the interface has been online. |In the case
where the agent is a proxy, it is possible that
sone intervals are unavailable. |In this case,

this interval is the maxi mum i nterval nunber for
whi ch data is avail able.™
::={ dsxl1lConfigEntry 4 }

dsx1Li neType OBJECT- TYPE

SYNTAX | NTEGER {
ot her (1),
dsx1ESFK( 2),
dsx1D4(3),
dsx1E1(4),
dsx1E1CRC(5),
dsx1E1MF(6),
dsx1E1CRCMF(7),
dsx1Unf ramed(8),
dsx1E1Unf ranmed(9),
dsx1DS2mML2( 10),
dsx1E2(11),
dsx1E1Q60(12),

dsx1E1QBOCRC( 13),

2007
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dsx1J1ESF(14),
dsx1J1Unf r aned( 16)

MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

DS1/J1/ E1/ DS2/ E2 M B

March 2007

"This variable indicates the variety of DSl
Line inplementing this circuit. The type of
circuit affects the nunber of bits per second
that the circuit can reasonably carry,
as the interpretation of the usage and error

as wel |

statistics.

TI TLE:
dsx1ESF

dsx1D4
dsx1E1l
dsx1El- CRC
dsxE1l- MF

dsx1E1l- CRC- MF

dsx1Unf r aned
dsx1E1Unf r amed
dsx1DS2ML2
dsx1E2
dsx1E1QB0

dsx1E1QBOCRC

dsx1J1ESF

dsx1J1Unf r amed
For clarification,

is as |isted bel ow
dsx1ElUnfranmed - E1,

dsx1E1l or dsx1E1CRC -
no signalling = 31 x 64k =
dsx1E1MF or dsx1E1CRCMWF -

signalling = 30 x 64k

REFERENCE
"Aneri can Nati onal

di gi t al

ANS| T1.107- 1988.

I TUT G 703: Physical/Electrica

N ckl ass, Ed.

The val ues,

no framng = 32 x 64k =

St andards Track

in sequence, descri be:

SPECI FI CATI ON

Ext ended Super Frane DS1
(T1.107)

AT&T D4 format DS1 (T1.107)

| TUT G 704, (Table 5A)

| TUT G 704, (Table 5B)

G 704 (Table 5A) with TS16
nmul tifram ng enabl ed

G 704 (Table 5B) with TS16
nmul tifram ng enabl ed

DS1 with No Fram ng

El with No Frami ng (G 703)

DS2 frame format (T1.107)

E2 frane format (G 704)

TS16 bits 5,7,8 set to 101,

[in all other cases it is set

to 111.] (G 704, table 14)

E1QB0 with CRC

J1 according to (JT-Gr04,
JT- G706, and JT-1431)

J1 with No Frami ng

the capacity for each E1 type

2048k
El, with fram ng,

1984k

El, with fram ng,

= 1920k"

St andard for
t el econmuni cati ons -
hi erarchy - formats specification,

Characteristics
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of Hierarchical Digital Interfaces, Novenber
2001.

| TUT G 704: Synchronous frame structures used at
1544, 6312, 2048, 8488 and 44 736 kbit/s
H erarchical Levels, July 1995.

JT-Gr04: Synchronous frane structures used at
Primary and Secondary Hierarchical Levels, 2002.

JT-Gr06. Franme Alignment and Cyclic Redundancy
Check (CRC) Procedures.

JT-1431. ISDN Primary Rate User-Network Interface,
Layer 1 Specifications, 2002 "

::= { dsxl1lConfigEntry 5}

dsx1Li neCodi ng OBJECT- TYPE
SYNTAX | NTEGER {

dsx1JBZS(1),
dsx1B8ZS(2),
dsx1HDB3( 3),
dsx1ZBTSI (4),
dsx1AM (5),

ot her (6),
dsx1B6ZS(7)

}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This variabl e describes the variety of Zero Code
Suppression used on this interface, which in turn
affects a nunber of its characteristics.

dsx1JBZS refers the Jamred Bit Zero Suppression
in which the AT&T specification of at |east one
pul se every 8-bit period is literally inplenented
by forcing a pulse in bit 8 of each channel

Thus, only 7 bits per channel, or 1.344 Mops,

are avail able for data.

dsx1B8ZS refers to the use of a specified pattern
of normal bits and bipolar violations that are
used to replace a sequence of 8 zero bits.

ANSI Cl ear Channels nmay use dsx1ZBTSI, or Zero
Byte Time Sl ot Interchange.

El links, with or without CRC, use dsx1HDB3 or
dsx1AM .

dsx1AM refers to a node wherein no Zero Code
Suppression is present and the |ine encodi ng does
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not solve the problemdirectly. 1In this
application, the higher |ayer nust provide data
that neets or exceeds the pul se density

requi rements, such as inverting HDLC dat a.

dsx1B6ZS refers to the user of a specified pattern
of normal bits and bipolar violations that are
used to replace a sequence of 6 zero bits. Used
for DS2.
For nore information about |ine coding see
[ ANSI - T1. 102] "

::={ dsxl1ConfigEntry 6 }

dsx1SendCode OBJECT- TYPE
SYNTAX | NTEGER {

dsx1SendNoCode( 1),
dsx1SendLi neCode( 2),
dsx1SendPayl oadCode( 3),
dsx1SendReset Code(4),
dsx1SendQRS(5) ,
dsx1Send511Pattern(6),
dsx1Send3i n24Pattern(7),
dsx1SendQ her Test Pat t er n( 8)

}

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This variable indicates what type of code is
bei ng sent across the DS1 interface by the device.
Setting this variable causes the interface to send
the code requested. The values nean the foll ow ng:

dsx1SendNoCode
sendi ng | ooped or nornal data

dsx1SendLi neCode
sendi ng a request for a line | oopback

dsx1SendPayl oadCode
sending a request for a payl oad | oopback

dsx1SendReset Code
sendi ng a | oopback term nation request

dsx1SendQR