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Ethernet in the First MIle Copper (EFMCu) Interfaces MB
Status of This Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Abstract

Thi s docunent defines Managenent |nformation Base (M B) nodul es for
use with network managenent protocols in TCP/IP-based internets.

Thi s docunent describes extensions to the Ethernet-like Interfaces
M B and Medium Attachnent Unit (MAU) M B nodules with a set of

obj ects for nmanaging Ethernet in the First MIle Copper (EFMCu)

i nterfaces 10PASS-TS and 2BASE-TL, defined in | EEE Std 802. 3ah- 2004
(note: IEEE Std 802.3ah-2004 has been integrated into | EEE Std 802. 3-
2005). In addition, a set of objects is defined, describing cross-
connect capability of a managed device with nmulti-Ilayer (stacked)

i nterfaces, extending the stack managenent objects in the Interfaces
G oup MB and the Inverted Stack Table M B nodul es.
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1.

| nt roducti on

New Et hernet-1like interfaces have been defined in the Institute of
El ectrical and El ectronics Engineers (I EEE) Standard 802. 3ah- 2004
[802.3ah], a.k.a. Ethernet in the First Mle (EFM, which is now a
part of the base | EEE Standard 802.3-2005 [802.3]. In particular,
2BASE- TL and 10PASS- TS physical interfaces (PHYs), defined over

voi ce-grade copper pairs, have been specified for the | ong and short
reach, respectively. These interfaces, collectively called EFM
Copper (EFMCu), are based on Single-pair Hi gh-speed Digital

Subscri ber Line (SHDSL) [G 991.2] and Very Hi gh speed Digital
Subscri ber Line (VDSL) [G 993.1] technol ogy, supporting optional
Physi cal Medium Entity (PME) aggregation (a.k.a. nulti-pair bonding)
with variable rates.

2BASE- TL PHY is capable of providing at |east 2 Mips over a 2700 m
| ong single copper pair with a nean Bit Error Rate (BER) of 107-7
(using 5 dB target noise nargin).

10PASS-TS PHY is capable of providing at | east 10 Mps over a 750 m
| ong single copper pair with a nean BER of 10”-7 (using 6 dB target
noi se margin).

This neno defines a Managenent |nformation Base (MB) nodule for use
wi th network nmanagenent protocols in the Internet comunity to manage
EFMCu interfaces. |In addition, a MB nodule is defined describing
the cross-connect capability of a stacked interface.

Not e that managed objects for Operation, Administration and

Mai nt enance (OAM and Ethernet over Passive Optical Networks (EPON)
cl auses of | EEE 802.3ah are defined in EFM COWON-M B [ RFC4878] and
EFM EPON- M B [ RFC4837], respectively.

The | nternet-Standard Managenent Framework

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 MB
nodul es that are 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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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. Relation to Gher M B Mdul es

This section outlines the relationship of the MB nodul es defined in
this document with other M B nodul es described in the rel evant RFCs.
Specifically, the Interfaces Goup MB (I F-MB), Ethernet-Like

(Et herLi ke-M B), MAU (MAU-M B), SHDSL (HDSL2- SHDSL-LINE-M B), and
VDSL (VDSL- LI NE- EXT- MCM M B) nodul es are di scussed.

3.1. Relation to Interfaces G oup M B Mdul e

2BASE- TL and 10PASS-TS PHYs specified in the EFM CU-M B nodul e are
stacked (a.k.a. aggregated or bonded) Ethernet interfaces and as such
are managed using generic interface managenent objects defined in the
| F-M B [ RFC2863] .

The stack managenent (i.e., actual connection of the sub-layers to
the top-layer interface) is done via the ifStackTable, as defined in
the IF-M B [ RFC2863], and its inverse iflnvStackTable, as defined in
t he | F-1 NVERTED- STACK- M B [ RFC2864] .

The new tables ifCapStackTable and its inverse iflnvCapStackTabl e
defined in the | F- CAP- STACK- M B nodul e bel ow, extend the stack
managenent with an ability to describe possible connections or cross-
connect capability, when a flexible cross-connect nmatrix is present
between the interface | ayers.

3.1.1. Layering Mdel

An EFMCu interface can aggregate up to 32 Physical MediumEntity
(PME) sub-1layer devices (nobdens), using the so-called PME Aggregation
Function (PAF).

A generic EFMCu devi ce can have a nunber of Physical Codi ng Subl ayer
(PCS) ports, each connected to a Media Access Controller (MAC) via a
Medi um | ndependent Interface (M1) at the upper layer, and cross-
connected to a number of underlying PVMEs, with a single PCS per PVE
relationship. See clause 61.1 of [802.3ah] for nore details.

Each PME in the aggregated EFMCu port is represented in the Interface
table (ifTable) as a separate interface with ifType of shdsl (169) for
2BASE- TL or vdsl (97) for 10PASS-TS. The ifType values are defined in
[ 1 ANAI f Type- M B] .
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i f Speed for each PME SHALL return the actual data bitrate of the
active PVE (e.g., for 2BaseTL PMEs it is a multiple of 64 Kbps). A
zero val ue SHALL be returned when the PVME is Initializing or Down.

The ifSpeed of the PCS is the sumof the current operating data rates
of all PMES in the aggregation group, w thout the 64/65-octet
encapsul ati on overhead and PAF over head, but accounting for the
Inter-Frane Gaps (I FGs).

When using the stated definition of ifSpeed for the PCS, there would
be no frame loss in the followi ng configuration (the test-sets are
configured to generate 100% of back-to-back traffic, i.e., mnina

|FG at 10 or 100 Mops, with nmin and nax frame sizes; the EFM
interfaces are aggregated, to achi eve the shown speed):

i f Speed= 100 Mops 100 Mops 100 Mops

Figure 1: Exanple configuration with no franme | oss
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The following figure shows the | EEE 802. 3 | ayering di agram and
correspondi ng use of ifTable and ifMauTabl e:

| LLC | ~
R + | 1 ifEntry
| MAC | i f Type: ethernet Csmacd(6)
R + ) i f MauEntry
| Reconsiliation | ] i f MauType: dot 3MauType2BaseTL or
Y LR TR + dot 3MauTypelOPassTS
| PCS | v
Fomm e e o oo TR + -
| TC\ | |~
oo | |
| PMA )PME 1 | | PMEN| ) NifEntry (N=1..32)
oo / | | | ] i f Type: shdsl (169) or vdsl (97)
| PMD | | v
e e e e e e e - == N, ! -
LLC - Logical Link Control PMA - Physical Medium Attachnent
MAC - Media Access Control PMD - Physi cal Medi um Dependent
PCS - Physical Coding Sub-layer PME - Physical MediumEntity
TC - Transm ssion Convergence

Figure 2: Use of ifTable and ifMauTable for EFMCu ports

The ifStackTabl e is indexed by the iflndex values of the aggregated
EFMCu port (PCS) and the PMEs connected to it. ifStackTable allows a
Net wor kK Managenent application to determnmi ne which PMES are connected
to a particular PCS and change connections (if supported by the
application). The iflnvStackTable, being an inverted version of the
i fStackTabl e, provides an efficient means for a Network Managenent
application to read a subset of the ifStackTable and thereby
determ ne which PCS runs on top of a particular PME

A new table ifCapStackTabl e, defined in the |IF-CAP- STACK-M B nodul e,
specifies for each higher-layer interface (e.g., PCS port) a list of
| ower-layer interfaces (e.g., PMES), which can possibly be cross-
connected to that higher-layer interface, determ ned by the cross-
connect capability of the device. This table, nopdeled after

i fStackTable, is read-only, reflecting current cross-connect
capability of stacked interface, which can be dynanic in sone

i npl enentations (e.g., if PMES are | ocated on a pluggabl e nodul e and
the nmodule is pulled out). Note that PVE availability per PCS
described by ifCapStackTabl e, can be constrai ned by other paraneters,
for exanple, by aggregation capacity of a PCS or by the PME in
question being already connected to another PCS. So, in order to
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ensure that a particular PME can be connected to the PCS, al
respective paranmeters (e.g., ifCapStackTable, ifStackTable, and
ef mMCuPAFCapacity) SHALL be inspected.

The iflnvCapStackTabl e, also defined in the |IF-CAP- STACK-M B nodul e,
descri bes which higher-layer interfaces (e.g., PCS ports) can

possi bly be connected to a particular |ower-layer interface (e.g.,
PME), providing an inverted mapping of the ifCapStackTable. While it
contains no additional information beyond that already contained in
the ifCapStackTable, the iflnvCapStackTabl e has the iflndex values in
its INDEX clause in the reverse order, i.e., the lower-I|ayer
interface first, and the higher-layer interface second, providing an
efficient neans for a Network Managenment application to read a subset
of the ifCapStackTabl e and thereby determni ne which interfaces can be
connected to run on top of a particular interface.

3.1.2. PME Aggregation Function (PAF)

The PME Aggregation Function (PAF) allows a nunber of PMEs to be
aggregated onto a PCS port, by fragnenting the Ethernet franes,
transnitting the fragnments over multiple PMES, and assenbling the
original frames at the renote port. PAF is OPTIONAL, neaning that a
device with a single PVE MAY perform fragnmentati on and re-assenbly if
this function is supported by the device. Note however that the
agent is REQU RED to report on the PAF capability for all EFMCu ports
(2BASE- TL and 10PASS-TS).

The EFM CU-M B nodul e al |l ows a Networ k Management application to
query the PAF capability and enable/disable it if supported. Note
that enabling PAF effectively turns on fragnentation and re-assenbly,
even on a single-PVE port.

3.1.3. Discovery Operation

The EFMCu ports may optionally support discovery operation, whereby
PMEsS, during initialization, exchange information about their
respective aggregation groups (PCS). This information can then be
used to detect copper msconnections or for an automatic assi gnnent
of the local PMEs into aggregation groups instead of a fixed pre-
configuration

The M B nodul es defined in this docunent allow a Network Management
application to control the EFM Di scovery mechani sm and query its
results. Note that the Discovery nechanismcan work only if PAF is
supported and enabl ed.
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Two tables are used by the EFM Di scovery nechani sm ifStackTabl e and
i f CapSt ackTabl e. The foll owi ng pseudo-code gives an exanple of the
Di scovery and automatic PME assignnent for a generic PAF-enabl ed
mul ti-PCS EFMCu device, located at Central Ofice (CO, using objects
defined in these MB nodules and in the IF-MB (Note that automatic
PME assignment is only shown here for the purposes of the exanple.

Fi xed PME pre-assignnment, manual assignnment, or auto-assignnent using
an alternative internal algorithmmy be chosen by a particul ar

i npl enent ati on):

/1l Go over all PCS ports in the CO device
FOREACH pcs[i] I N CO _device
{ /'l Performdiscovery and auto-assi gnment only on PAF enabl ed ports
/1 with roomfor nore PMEs
I F ( pcs[i].PAFSupported AND pcs[i].NunmPMEs & t; pcs[i].PAFCapacity )
{ /'l Assign a unique 6-octet |ocal discovery code to the PCS
/1l e.g., MAC address
dc = pcs[i].Di scoveryCode = MAC[ i ];
/'l Go over all disconnected PMES, which can
/1 potentially be connected to the PCS
FOREACH pne[j] INifCapStackTabl e[pcs[i]] AND
NOT IN ifStackTabl e[pcs[i]] // not connected
{ /! Try to grab the renote RT_device, by witing the val ue
/'l of the local 6-octet discovery code to the renote
/'l discovery code register (via handshake mechani sm.
/1l This operation is atonic Set-if-Clear action, i.e., it
/1 woul d succeed only if the renpte discovery register was
/'l zero. Read the renpte discovery code register via Get
/'l operation to see if the RT _device, attached via the PME
/'l is indeed marked as being the CO _device peer.
pre[j]. Renot eDi scoveryCode = dc; /Il Set-if-d ear
r = pre[j]. Renot eDi scover yCode; Il Cet
IF ( r == dc AND pcs[i].NunPMES & t; pcs[i].PAFCapacity)
{ /1 Renote RT_device connected via PME[j] is/was a peer
/1 for PCS[i] and there is roomfor another PME in the
/1 PCS[i] aggregation group (max. PAF capacity is not
/'l reached yet).
/1 Connect this PME to the PCS (via ifStackTabl e,
/1 iflnvStackTabl e being inverse of ifStackTable is
/'l updated automatically, i.e., pcs[i] is auto-added
/1 to iflnvStackTabl e[pre[j]])
ADD pre[j] TO ifStackTabl e[ pcs[i]];
pcs[i].NunmPMES = pcs[i]. NunPMES + 1;
/1 Discover all other disconnected PMEs,
/1l attached to the sanme RT_device and connect themto
/1l the PCS provided there is enough room for nore PMEs.
FOREACH pne[ k] I N ifCapStackTabl e[ pcs[i]] AND
NOT IN ifStackTabl e[ pcs[i]]
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{ /1l Get Renote Discovery Code fromthe PME to see if

/1 it belongs to a connected RT_device "grabbed" by

/1 the CO_device.

r = pre[ k] . Renot eDi scover yCode;

IF ( r == dc AND pcs[i].NunPMES & t; pcs[i].PAFCapacity)

{ /1 Physically connect the PME to the PCS
/'l (pcs[i] is auto-added TO iflnvStackTabl e[ pne[k]])
ADD pre[ k] TO ifStackTabl e[ pcs[i]];
pcs[i].NumPMES = pcs[i].NunPMES + 1,

}

/1 At this point we have discovered all |ocal PMEs which
/'l are physically connected to the sane renote RT_device
/1 and connected themto PCS[i]. Go to the next PCS
BREAK;

An SNMP Agent for an EFMCu device builds the ifCapStackTable and its
i nverse iflnvCapStackTabl e according to the informati on contained in
the Clause 45 PME Avail abl e_regi ster (see [802.3ah] 61.1.5.3 and

45. 2. 3. 20) .

Adding a PVE to the ifStackTable row for a specific PCS invol ves
actual connection of the PME to the PCS, which can be done by

nmodi fyi ng Clause 45 PME_Aggregate regi ster (see [802.3ah] 61.1.5.3
and 45.2.3.21).

Note that the PCS port does not have to be operationally 'down’ for
t he connection to succeed. |In fact, a dynanm c PME addition (and
renoval ) MAY be inplenented with an available PME being initialized
first (by setting its ifAdmnStatus to 'up’) and then added to an
operationally "up’ PCS port, by nodifying a respective ifStackTabl e
(and respective iflnvStackTable) entry.

It is RECOWENDED that a renoval of the last operationally "up’ PME
froman operationally "up’ PCS would be rejected by the
i npl enentation, as this action would conpletely drop the |ink.

3.1.4. EFMCu Ports Initialization

EFMCu ports being built on top of xDSL technol ogy require a | engthy
initialization or "training process, before any data can pass.
During this initialization, both ends of a |link (peers) work
cooperatively to achieve the required data rate on a particul ar
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copper pair. Sonetines, when the copper line is too long or the
noi se on the line is too high, that 'training process may fail to
achieve a specific target rate with required characteristics.

The i fAdm nStatus object fromthe IF-MB controls the desired state
of a PCSwith all the PMES connected to it or of an individual PME
port. Setting this object to "up’ instructs a particular PCS or PME
to start the initialization process, which nay take tens of seconds
for EFMCu ports, especially if PAF is involved. The ifOperStatus

obj ect shows the operational state of an interface (extended by the
i f MauMedi aAvai | abl e object from MAU-M B for PCS and

ef mMCuPmeQper St atus defined in the EFM CU-M B nodul e for PME

i nterfaces).

A di sconnected PME may be initialized by changing the ifAdni nState
from’'dow' to 'up’. Changing the ifAdninState to 'up’ on the PCS
initializes all PMEsS connected to that particular PCS. Note that in
case of PAF sone interfaces may fail to initialize while others
succeed. The PCS is considered operationally 'up’ if at |east one
PME aggregated by its PAF is operationally "up’. Wen all PMEs
connected to the PCS are 'down’, the PCS SHALL be consi dered
operationally 'l owerLayerDown’. The PCS SHALL be consi dered
operationally '"notPresent’ if it is not connected to any PVME. The
PCS/ PME interface SHALL remain operationally *down during
initialization.

The ef mCuPneQper Status defined in the EFM CU-M B nodul e expands PME s
i fQper Status val ue of "down’ to ’'downReady’, 'downNotReady’, and
"init’ values, indicating various EFMCu PME-specific states.

3.1.5. Usage of ifTable

Both PME and PCS interfaces of the EFMCu PHY are nanaged using

i nterface-specific managenent objects defined in the EFM CU-MB
nodul e and generic interface objects fromthe ifTable of IF-MB, with
all managenent table entries referenced by the interface index

i f1ndex.

The followi ng table sunmari zes EFMCu-specific interpretations for

some of the ifTable objects specified in the mandatory
i f General I nf ormati onG oup:
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3.

2.

| Interface index. Note that each PME and each PCS |
| in the EFMCu PHY MUST have a uni que index, as |
| there are some PCS- and PME-specific attributes |
| accessible only on the PCS or PME | evel. |

| ethernetCsmacd(6) for PCS, shdsl (169) for |
| 2BASE-TL PME, vdsl (97) for 10PASS-TS PME. |
i f Speed | Operating data rate for the PME. For the PCS, it |
| is the sumof the current operating data rates of |
| all PMEs in the aggregation group, w thout the |
| 64/65-octet encapsul ati on overhead and PAF |
| overhead, but accounting for the Inter-Frame Gaps |
I I

(1 FGs) .

| ifAdm nStatus | Setting this object to 'up’ instructs a |
| | particular PCS (with all PMES connected to it) or |
| | PVE to start initialization process. |

| ifOperStatus | ef mCuPnmeQper Status suppl enents the 'down’ val ue |
| | of ifQOperStatus for PMEs. |

Table 1: EFMCu interpretation of IF-MB objects
Rel ation to SHDSL M B Modul e

G SHDSL. bi s nodens, simlar to PMES conprising a 2BASE-TL port, are
described in the HDSL2- SHDSL- LI NE-M B nodul e [ RFC4319]. Note that
not all attributes of G SHDSL nodens reflected in the HDSL2- SHDSL-
LI NE-M B nodul e have adequat e nmanagenent objects (C ause 30
attributes and C ause 45 registers) in the EFM st andard.

Because of these differences and for the purposes of sinplicity,

uni fication of attributes common to both 2BASE-TL and 10PASS- TS PMEs,
and name consi stency (e.g., prefixing the 2BASE-TL PME rel ated
objects with ’ef nCuPnme2B instead of 'hdsl2shdsl’), it was deci ded
not to reference HDSL2- SHDSL- LI NE- M B obj ects, but define all the

rel evant objects in the EFM CU-M B nodul e.

However, if sone functionality not available in the EFM CU-M B nodul e
is required and supported by the PME, e.g., performance nonitoring,
rel evant HDSL2- SHDSL- LI NE-M B groups MAY be included and applied for
PMEs of 2BASE- TL subtype.
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3.3. Relation to VDSL M B Modul e

VDSL nodens, simlar to the PME(s) conprising a 10PASS-TS port, are
described in the VDSL-LINE-EXT-MCM M B nodul e [ RFC4070]. Note that
not all attributes of VDSL nodens reflected in the VDSL-LI NE- EXT- MCM
M B nodul e have adequat e managenent objects (C ause 30 attributes and
Cl ause 45 registers) in the EFM standard.

Because of these differences and for the purposes of sinplicity,

uni fication of attributes comon to both 2BASE-TL and 10PASS- TS PMEs,
and name consistency, it was decided not to reference VDSL- LI NE-EXT-
MCM M B obj ects, but define all the rel evant objects in the EFM CU-
M B nodul e.

However, if some functionality not available in the EFM CU- M B nodul e
is required and supported by the PME, relevant VDSL-LI NE- EXT- MCM M B
groups MAY be included and applied for PMEs of 10PASS-TS subt ype.

3.4. Relation to Ethernet-Li ke and MAU M B Mdul es

The inplenentation of the EtherLike-MB [RFC3635] and MAU-M B
[ RFC4836] nodul es is REQUI RED for EFMCu interfaces.

Two new val ues of ifMauType (OBJECT-I|DENTI TIES of dot 3MauType) and
corresponding bit definitions of ifMuwuTypeListBits

(1 ANAi f MauTypeLi stBits) have been defined in the | ANA- VAU-M B nodul e
[ RFC4836] for EFMCu MAUs:

0 dot 3MauType2BaseTL and b2BaseTL - for 2BASE- TL MAU

0 dot 3MauTypelOPassTS and bl0PassTS - for 10PASS-TS MAU

Addi tionally, the | ANA-MAU-M B nodul e defines two new val ues of

i f MauMedi aAvai |l abl e, specifically for EFMCu ports: avail abl eReduced
and ready (in textual convention | ANAI f MauMedi aAvail able). Due to
the PME aggregation, the EFMCu interpretation of sone possible

i f MauMedi aAvai | abl e val ues differs fromother MAUs as foll ows:

0 unknown - the EFMCu interface (PCS with connected PMES) is
Initializing

0O ready - the interface is Down, at |east one PVE in the aggregation
group (all PMEs connected to the PCS) is ready for handshake

o available - the interface is Up, all PMEs in the aggregation group
are up
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4.

4.

4.

2.

0 notAvailable - the interface is Down, all PMEsS in the aggregation
group are Down, no handshake tones are detected by any PME

0 avail abl eReduced - the interface is Up, a link fault is detected
at the receive direction by one or nore PMEsS in the aggregation
group, but at |east one PME is Up

o pmdLinkFault - a link fault is detected at the receive direction
by all PMEs in the aggregation group

As an EtherlLike interface, every EFMCu port (an ifEntry representing
a consolidation of LLC, MAC, and PCS (sub)layers) SHALL return an

i fType of ethernetCsnmacd(6). Wile nost of the MAU characteristics
are not applicable to the EFMCu ports (no auto-negotiation, false
carriers, or jabber), they SHALL return an appropriate ifMuType
(dot 3MauType2BaseTL or dot 3mauTypelOPassTS) in order to direct the
managenent software to ook in the EFM CU-M B nodul e for the desired
informati on. For exanple, the information on the particular EFMCu
flavor that an EFMCu port is running is available from

ef mMCuQper SubType, defined in the EFM CU-M B nodul e.

Since EFMCu PMEs are not Etherlike interfaces, they cannot be
instantiated as MAU i nterface objects.

MB Structure

1. EFM Copper M B Overview

The mai n managenent objects defined in the EFM CU-M B nodul e are
split into 2 groups:

o efnCuPort - containing objects for configuration, capabilities,
status, and notifications, common to all EFMCu PHYs.

o efnCuPme - containing objects for configuration, capabilities,
status, and notifications of EFMCu PMEs.

The ef mCuPne group in turn contains ef nCuPnme2B and ef nCuPnelOP
groups, which define PVE profiles specific to 2BASE-TL and 10PASS- TS
PMEs, respectively, as well as PME-specific status information.
Interface Stack Capability M B Overview

The | F- CAP- STACK-M B nodul e contains 2 tables:

o ifCapStackTable - containing objects that define possible

rel ati onshi ps anong the sub-layers of an interface with flexible
cross-connect (cross-connect capability).
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o iflnvCapStackTable - an inverse of the ifCapstackTabl e.
4.3. PME Profiles

Since a nanaged node can have a | arge nunber of EFMCu PHYS,
provi si oning every paraneter on every EFMCu PHY may becone
burdensone. Moreover, nost PMEs are provisioned identically with the
same set of paraneters. To sinplify the provisioning process, the
EFM CU-M B nodul e makes use of configuration profiles, simlar to the
HDSL2- SHDSL- LI NE- M B and VDSL- LI NE- EXT-MCM M B nodul es. A profile is
a set of paraneters, used either for configuration or representation
of a PME. The sane profile can be shared by nmultiple PME ports using
t he same configuration

The PMVE profiles are defined in the ef mMCuPme2BProfil eTabl e and

ef mMCuPnelOPProfi | eTabl e for 2BASE-TL and 10PASS- TS PMES

respectively. There are 12 predefined standard profiles for 2BASE-TL
and 22 standard profiles for 10PASS-TS, defined in 802.3ah and

dedi cated for rapid provisioning of EFMCu PHYs in nbst scenarios. In
addi tion, the EFM CU-M B defines two additional predefined profiles
for "best-effort" provisioning of 2BASE-TL PMEsS. An ability to
define new configuration profiles is also provided to allow for EFMCu
depl oynment tailored to specific copper environnents and spectra

regul ations.

A specific configuration or adm nistrative profile is assigned to a
specific PME via the ef mCuPmeAdmi nProfile object. |If

ef mCuPnmeAdni nProfile is zero, then the ef nCuAdmi nProfile object of
the PCS port connected to the PME determi nes the configuration
profile (or a list of possible profiles) for that PME. This
mechani sm al | ows specifying a common profile for all PMEsS connected
to the PCS port, with an ability to change individual PME profiles by
setting ef nCuPneAdni nProfile object, which overwites the profile set
by ef mCuAdmi nProfile.

A current operating PME profile is pointed to by the

ef nCuPmeQper Profile object. Note that this profile entry can be
created automatically to reflect achieved parameters in adaptive (not
fixed) initialization

4. 4. Mapping of | EEE 802. 3ah Managed bjects
This section contains the napping between rel evant managed obj ects
(attributes) defined in [802.3ah] d ause 30, and managed objects

defined in this docunent and in associated MB npdules, i.e., the | F-
M B [ RFC2863] .

Beil i St andar ds Track [ Page 14]



RFC 5066

EFMCu Interfaces MB Novenber

Note that the majority of the objects defined in the EFM CU- M B
nodul e do not have direct counterparts in Clause 30 and instead refer
to Clause 45 registers.

Bei | i

OMAU - Basi ¢ Package
(Mandat ory)

oPAF - Basi c Package
(Mandat ory)

oPAF - PME Aggregation Package
(Optional)

oPME - 10P/ 2B Package
(Mandat ory)

St andards Track
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S S +
| aPMEAdm nSt ate | ifAdminState (I F-M B) |
S S +
| aPMESt at us | ef nCuPnesSt at us |
| aPMESNRMgn | ef mMCuPmeSnr Mgn |
S S +
| aTCCodi ngVi ol ati ons | ef mMCuPmeTCCodi ngErrors |
S S +
| aTCCRCErrors | ef nCuPnmeTCCr cErrors |

Tabl e 2: Mappi ng of

| ef mMCuAdm nProfile, |
| ef mCuPmeAdnmi nProfile |

| EEE 802. 3 Managed Objects

5. Interface Stack Capability MB Definitions

| F- CAP- STACK-M B DEFI NI TIONS ::

Bei | i

| MPORTS

= BEG N

MODULE- | DENTI TY, OBJECT-TYPE, mi b-2

FROM SNMPv2- SM
Tr ut hVal ue
FROM SNWPv2-TC

-- [ RFC2578]

- [ RFC2579]

MODULE- COVPLI ANCE, OBJECT- GROUP

FROM SNMPv2- CONF

-~ [ RFC2580]

i fStackGroup2, ifStackHi gherlLayer, ifStackLowerLayer

FROM I F-M B
i flnvStackG oup

-~ [ RFC2863]

FROM | F- | NVERTED- STACK-M B -- [ RFC2864]

i f CapSt ackM B MODULE- | DENTI TY
LAST- UPDATED "200711070000Z" -- November 07, 2007

ORGANI ZATI ON "I ETF Et her net

CONTACT- | NFO
"WG charter:

Interfaces and Hub M B Wrki ng G oup”

http://ww.ietf.org/htm.charters/OLD hubm b-charter. htm

Mai i ng Lists:
Ceneral Di scussi on:

hubm b@etf.org
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To Subscribe: hubm b-request@etf.org
In Body: subscribe your_enmil _address

Chair: Bert Wjnen
Postal : Al catel -Lucent

Schagen 33
3461 G Linschoten
Net her | ands
Phone: +31-348-407-775
EMai | : bw jnen@l catel -1 ucent.com

Edi tor: Edward Beili
Postal : Actelis Networks Inc.
25 Bazel St., P.OB. 10173
Pet ach- Ti kva 10173
| srael
Phone: +972-3-924-3491
EMai | : edward. beili @ctelis.conf

DESCRI PTI ON

"The objects in this MB nodule are used to describe
cross-connect capabilities of stacked (layered) interfaces,
conmpl ementing ifStackTable and iflnvStackTabl e defined in

| F-M B and | F-1 NVERTED- STACK- M B, respectively.

Copyright (C The IETF Trust (2007). This version
of this MB nodule is part of RFC 5066; see the RFC
itself for full legal notices."

REVI SI ON "200711070000Z" -- Novenber 07, 2007
DESCRI PTION "I nitial version, published as RFC 5066."

={ mb-2 166 }

Sections of the nodule
Structured as recomended by [ RFC4181], see

-- Appendi x D. Suggested O D Layout

i f CapSt ackQbj ect s OBJECT | DENTI FI ER ::

i f CapSt ackConf or mance OBJECT | DENTI FI ER : :

{ ifCapStackM B 1

Groups in the nodul e

i f CapSt ackTabl e group

2007

}

{ ifCapStackM B 2 }
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i fCapSt ackTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | f CapSt ackEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table, nodeled after ifStackTable fromI|F-M B,

contains information on the possible ’on-top-of’

rel ati onshi ps between the multiple sub-layers of network
interfaces (as opposed to actual relationships described in
ifStackTable). |In particular, it contains informtion on
whi ch sub-layers MAY possibly run "on top of’ which other
sub-layers, as deternined by cross-connect capability of the
devi ce, where each sub-layer corresponds to a conceptual row
in the ifTable. For exanple, when the sub-layer with iflndex
val ue x can be connected to run on top of the sub-layer with
iflndex value y, then this table contains:

i f CapSt ackSt at us. x. y=true

The if CapStackStatus. x.y row does not exist if it is
i mpossi bl e to connect between the sub-layers x and vy.

Note that for nost stacked interfaces (e.g., 2BASE-TL)
there’s always at | east one higher-level interface (e.g., PCS
port) for each Iower-level interface (e.g., PME) and at

| east one |lower-level interface for each higher-|evel
interface, that is, there is at least a single rowwth a
"true’ status for any such existing value of x or vy.

This table is read-only as it describes device capabilities."
REFERENCE

"IF-M B, ifStackTabl e"
o= { ifCapStackjects 1}

i f CapSt ackEntry OBJECT- TYPE

SYNTAX | f CapSt ackEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"Information on a particular relationship between two
sub-1layers, specifying that one sub-layer MAY possibly run
on 'top’ of the other sub-layer. Each sub-layer corresponds
to a conceptual rowin the ifTable (interface index for
| ower and hi gher |ayer, respectively)."

| NDEX {
i f St ackHi gher Layer,
i f StackLower Layer

}
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.= { ifCapStackTable 1 }

| f CapSt ackEntry ::= SEQUENCE {
i f CapSt ackSt at us Tr ut hVal ue
}

i fCapSt ackStatus OBJECT- TYPE
SYNTAX Tr ut hVal ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The status of the ’cross-connect capability relationship
bet ween two sub-layers. The foll ow ng values can be returned:
true(l) - indicates that the sub-layer interface,
identified by the ifStackLowerLayer MAY
be connected to run 'below the sub-Iayer
interface, identified by the
i f StackHi gher Layer index.
fal se(2) - the sub-layer interfaces cannot be
connected tenporarily due to
unavai lability of the interface(s), e.g.,
one of the interfaces is |ocated on an
absent pluggabl e nodul e.

Note that |ower-layer interface availability per higher-Ilayer

i ndicated by the value of "true’, can be constrai ned by

ot her paraneters, for exanple, by the aggregation capacity of
a higher-layer interface or by the lower-layer interface in
guestion being al ready connected to another higher-I|ayer
interface. In order to ensure that a particular sub-layer can
be connected to anot her sub-layer, all respective objects
(e.g., ifCapStackTable, ifStackTable, and ef nCuPAFCapacity for
EFMCu interfaces) SHALL be inspected.

This object is read-only, unlike ifStackStatus, as it
descri bes a cross-connect capability."”
o= { ifCapStackEntry 1 }

i fIl nvCapSt ackTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | flnvCapStackEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"A table containing informati on on the possible rel ati onshi ps
between the nmultiple sub-layers of network interfaces. This
tabl e, nodeled after iflnvStackTable from

| F- 1 NVERTED- STACK-M B, is an inverse of the ifCapStackTabl e
defined in this M B nodul e.

Beil i St andar ds Track [ Page 19]



RFC 5066 EFMCu Interfaces MB Novenmber 2007

In particular, this table contains information on which

sub-l ayers MAY run ’underneath’ which other sub-layers, where
each sub-layer corresponds to a conceptual row in the ifTable.
For exanpl e, when the sub-layer with iflndex val ue x MAY be
connected to run underneath the sub-layer with iflndex val ue
y, then this table contains:

i fInvCapSt ackSt at us. x. y=true

This tabl e contains exactly the same nunber of rows as the
i fCapSt ackTabl e, but the rows appear in a different order

This table is read-only as it describes a cross-connect
capability."
REFERENCE
"1 F- 1 NVERTED- STACK-M B, iflnvStackTabl e"
o= { ifCapStacknjects 2 }

i flnvCapSt ackEntry OBJECT- TYPE

SYNTAX I f1 nvCapSt ackEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"Information on a particular relationship between two sub-
| ayers, specifying that one sub-layer MAY run underneath the
ot her sub-layer. Each sub-layer corresponds to a conceptua
rowin the ifTable."

I NDEX { ifStackLowerlLayer, ifStackH gherLayer }

o= { iflnvCapStackTable 1 }

| flnvCapStackEntry ::= SEQUENCE {
i flnvCapSt ackSt at us Tr ut hVal ue
}
i flnvCapSt ackStatus OBJECT- TYPE
SYNTAX Tr ut hVal ue
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The status of the possible 'cross-connect capability’
relationship between two sub-| ayers.

An instance of this object exists for each instance of the

i f CapSt ackSt at us object, and vice versa. For exanmple, if the
variabl e ifCapStackStatus. H. L exists, then the variable

i flnvCapStackStatus.L.H nust al so exist, and vice versa. In
addition, the two variabl es al ways have the sane val ue.
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The iflnvCapStackStatus object is read-only,

a cross-connect capability.”
REFERENCE

"ifCapSt ackSt at us”
o= { iflnvCapStackEntry 1 }

- Conformance Statenents

i f CapSt ackG oups
{ ifCapStackConformance 1 }

i f CapSt ackConpl i ances OBJECT | DENTI FI ER : :

{ ifCapStackConformance 2 }
-- Units of Conformance

i f CapSt ackG oup OBJECT- GROUP
OBJECTS {
i f CapSt ackSt at us,
i fI nvCapSt ackSt at us

}
STATUS current
DESCRI PTI ON

EFMCu Interfaces MB

OBJECT | DENTI FI ER ::

as

Novenber 2007

it describes

"A collection of objects providing information on the
cross-connect capability of nulti-Iayer

i nterfaces."
.= { ifCapStackGoups 1 }

- Conmpliance Statenents

i f CapSt ackConpl i ance MODULE- COVPLI ANCE

STATUS current
DESCRI PTI ON

"The conpliance statenment for SNMP entiti es,

(stacked) network

whi ch provide

i nformati on on the cross-connect capability of nulti-Iayer
(stacked) network interfaces, with flexible cross-connect

bet ween the sub-1layers.”

MODULE ~-- this nodul e
MANDATORY- GROUPS {
i f CapSt ackG oup
}

OBJECT i f CapSt ackSt at us
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SYNTAX TruthValue { true(l) }

DESCRI PTI ON
"Support for the false(2) value is OPTIONAL for
i mpl ement ati ons supporting pluggable interfaces.

OBJECT i flnvCapSt ackSt at us
SYNTAX TruthValue { true(l) }
DESCRI PTI ON

"Support for the false(2) value is OPTIONAL for
i mpl ement ati ons supporting pluggable interfaces.

MODULE IF-MB
MANDATORY- GROUPS {
i fStackG oup2
}

MODULE | F-1 NVERTED- STACK- M B
MANDATORY- GROUPS {
i flnvStackG oup
}

o= { ifCapStackConpliances 1 }
END
6. EFM Copper M B Definitions
EFM CU-M B DEFINITIONS ::= BEGA N
| MPORTS

MODULE- | DENTI TY, OBJECT- TYPE, NOTI FI CATI ON- TYPE, | nteger 32,
Unsi gned32, Counter32, mib-2

FROM SNWPv2- SM -- [ RFC2578]

TEXTUAL- CONVENTI ON, Trut hVal ue, RowSt atus, PhysAddress
FROM SNWPv2- TC -- [ RFC2579]

MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNMVPv 2- CONF -- [ RFC2580]

SnnpAdmi nStri ng

FROM SNWVP- FRAVEWORK- M B -- [ RFC3411]
i flndex, ifSpeed

FROM | F-M B -- [ RFC2863]

ef nCuM B MODULE- | DENTI TY
LAST- UPDATED "200711140000Z" -- Novenber 14, 2007

2007

ORGANI ZATI ON "I ETF Ethernet Interfaces and Hub M B Wrking G oup"

CONTACT- | NFO
"WG charter:

http://ww.ietf.org/htm.charters/OLD hubm b-charter. htm
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Mai |ing Lists:
General Discussion: hubm b@etf.org
To Subscribe: hubm b-request @etf.org
In Body: subscribe your_enail _address

Chair: Bert Wjnen
Postal : Al catel -Lucent

Schagen 33
3461 G Linschoten
Net her | ands
Phone: +31-348-407-775
EMai | : bw jnen@l catel -1 ucent.com

Edi tor: Edward Beili

Postal : Actelis Networks Inc.
25 Bazel St., P.OB. 10173
Pet ach- Ti kva 10173

| srael
Phone: +972-3-924-3491
Enmi | : edward. beili @ctelis.conf
DESCRI PTI ON

Bei | i

"The objects in this MB nodul e are used to nmanage

the Ethernet in the First Mle (EFM Copper (EFMCu) Interfaces
2BASE- TL and 10PASS-TS, defined in I EEE Std. 802. 3ah-2004,
which is now a part of IEEE Std. 802. 3-2005.

The followi ng references are used throughout this M B nodul e:

[ 802. 3ah] refers to:
| EEE Std 802. 3ah-2004: 'IEEE Standard for |Infornmation
technol ogy - Tel ecomuni cati ons and i nfornmati on exchange
bet ween systens - Local and netropolitan area networks -
Specific requirenents -
Part 3: Carrier Sense Miultiple Access with Collision
Detection (CSMA/ CD) Access Method and Physical Layer
Speci fications -
Amendnent: Medi a Access Control Paraneters, Physica
Layers and Managenent Paraneters for Subscriber Access
Net wor ks’ , 07 Septenber 2004.

O particular interest are C ause 61, ’'Physical Coding

Subl ayer (PCS) and conmon specifications, type 10PASS-TS and
type 2BASE-TL’', C ause 30, 'Managenent’, C ause 45,

" Managenent Data Input/Qutput (MDIO Interface’, Annex 62A,
"PMD profiles for 10PASS-TS and Annex 63A, 'PMVD profiles for
2BASE- TL’
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[G991.2] refers to:
| TUT Recommendation G 991.2: 'Single-pair Hi gh-speed Digital
Subscri ber Line (SHDSL) transceivers’', Decenber 2003.

[ ANFP] refers to:
NI CC Docunent ND1602: 2005/ 08: ' Specification of the Access
Net wor k Frequency Plan (ANFP) applicable to transni ssion
systens used on the BT Access Network,’ August 2005.

The followi ng normative docunents are quoted by the DESCRI PTI ON
clauses in this M B nodul e:

[G993.1] refers to:
| TUT Recormmendation G 993.1: 'Very Hi gh speed Digital
Subscri ber Line transceivers’, June 2004.

[ T1.424] refers to:
ANSI T1.424-2004: ’'Interface Between Networks and Customner
Installation Very-high-bit-rate Digital Subscriber Lines
(VDSL) Metallic Interface (DMI Based)’, June 2004.

[TS 101 270-1] refers to:
ETSI TS 101 270-1: ’Transmi ssion and Multiplexing (TM;
Access transmi ssion systens on netallic access cabl es;
Very high speed Digital Subscriber Line (VDSL); Part 1:
Functional requirenments’, QOctober 2005.

Nani ng Conventi ons:

Atn - Attenuation

CO - Central Ofice

CPE - Custoner Prenises Equi pnent
EFM - Ethernet in the First Mle

EFMCu - EFM Copper
MDI O - Managenent Data | nput/ Qut put

Myn - Margin

PAF - PME Aggregation Function
PBO - Power Back-Of

PCS - Physical Coding Subl ayer
PMD - Physical Medi um Dependent
PME - Physical MediumEntity
PSD - Power Spectral Density
SNR - Signal to Noise Ratio

TCPAM - Trellis Coded Pul se Anplitude Modul ation
Copyright (C The IETF Trust (2007). This version

of this MB nodule is part of RFC 5066; see the RFC
itself for full legal notices."
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REVI SI ON "200711140000Z" -- Novenber 14, 2007
DESCRI PTION "I nitial version, published as RFC 5066."
o= { mb-2 167 }

-- Sections of the nodul e

ef nCubj ect s OBJECT IDENTIFIER ::= { efnCuMB 1 }

ef nCuConf or mance OBJECT IDENTIFIER ::= { efnCuMB 2 }

-- Goups in the nodul e

ef nCuPor t OBJECT IDENTIFIER ::= { efmCuCbjects 1}

ef nCuPrre OBJECT IDENTIFIER ::= { efmCuCbjects 2 }

-- Textual Conventions

Ef mProfil el ndex ::= TEXTUAL- CONVENTI ON
DI SPLAY-H NT "d"
STATUS current
DESCRI PTI ON

"A uni que value, greater than zero, for each PME configuration
profile in the managed EFMCu port. It is RECOMMENDED t hat

val ues are assigned contiguously starting from1l. The val ue
for each profile MJST remain constant at |east from one
re-initialization of the entity’ s network nmanagenent system
to the next re-initialization."

SYNTAX Unsi gned32 (1..255)
Ef rProfil el ndexOr Zero :: = TEXTUAL- CONVENTI ON
DI SPLAY-HI NT "d"
STATUS current
DESCRI PTI ON

"This textual convention is an extension of the
Ef nProfil el ndex convention. The latter defines a greater than
zero value used to identify a PVE profile in the managed EFMCu
port. This extension permits the additional value of zero.
The value of zero is object-specific and MJUST therefore be
defined as part of the description of any object that uses
thi s syntax.
Exampl es of the usage of zero value mght include situations
where the current operational profile is unknown."

SYNTAX Unsi gned32 (0..255)

Ef nProfil el ndexLi st ::= TEXTUAL- CONVENTI ON
DI SPLAY-HI NT "1d:"
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Bei | i

STATUS current

DESCRI PTI ON
"This textual convention represents a list of up to 6
Ef nProfil el ndex val ues, any of which can be chosen for
configuration of a PVE in a managed EFMCu port.
The Ef mProfil el ndex textual convention defines a greater than
zero value used to identify a PVE profile.
The value of this object is a concatenation of zero or
nore (up to 6) octets, where each octet contains an 8-bit
Ef mProfil el ndex val ue.
A zero-length octet string is object-specific and MJST
therefore be defined as part of the description of any object
that uses this syntax. Exanples of the usage of a zero-length
val ue mght include situations where an object using this
textual convention is irrelevant for a specific EFMCu port

type. "
SYNTAX OCTET STRING (Sl ZE(O..6))
Ef mTr ut hval ueOr Unknown :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This textual convention is an extension of the TruthVal ue
convention. The latter defines a boolean value with possible
val ues of true(l) and false(2). This extension pernmits the
addi ti onal val ue of unknown(0), which can be returned as the
result of a GET operation when an exact true or fal se val ue
of the object cannot be deternined.”

SYNTAX | NTEGER { unknown(O0), true(l), false(2) }

-- Port Notifications G oup

ef nCuPort Notifications OBJECT | DENTIFIER ::= { efnCuPort O }
ef mCuLowRat eCr ossi hg NOTI FI CATI ON- TYPE
OBJECTS {
i f Speed,
ef mMouThr eshLowRat e
}
STATUS current
DESCRI PTI ON

"This notification indicates that the EFMCu port’s data rate
has reached/ dropped bel ow or exceeded the |ow rate threshold,
specified by ef mCuThreshLowRat e.

This notification MAY be sent for the -O subtype ports
(2BaseTL- O 10PassTS-O) while the port is Up, on the crossing
event in both directions: fromnormal (rate is above the
threshold) to low (rate equals the threshold or belowit) and
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fromlowto nornmal. This notification is not applicable to
the -R subtypes.

It is RECOWENDED that a snall debouncing period of 2.5 sec,
bet ween the detection of the condition and the notification,
is inplenented to prevent simultaneous LinkUp/Li nkDown and
ef mMCuLowRat eCr ossi ng notifications to be sent.

The adaptive nature of the EFMCu technol ogy all ows the port to
adapt itself to the changes in the copper environnent, e.g.,
an inmpul se noise, alien crosstalk, or a nmicro-interruption nay
tenporarily drop one or nore PVMES in the aggregation group
causing a rate degradation of the aggregated EFMCu |i nk.

The dropped PMEs would then try to re-initialize, possibly at
a lower rate than before, adjusting the rate to provide
required target SNR margin.

Generation of this notification is controlled by the
ef mMCuLowRat eCr ossi ngEnabl e obj ect. "
2= { efnmCuPortNotifications 1 }
-- PCS Port group

ef nCuPor t Conf Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPort Conf Entry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e for Configuration of EFMCu 2BASE- TL/ 10PASS- TS ( PCS)
Ports. Entries in this table MJUST be nmaintained in a
persi stent manner."

o= { efnmCuPort 1}

ef nCuPor t Conf Entry OBJECT- TYPE

SYNTAX Ef mCuPor t Conf Entry
MAX- ACCESS not -accessi bl e
STATUS current

DESCRI PTI ON

"An entry in the EFMCu Port Configuration table.
Each entry represents an EFMCu port indexed by the iflndex.
Note that an EFMCu PCS port runs on top of a single
or multiple PME port(s), which are al so i ndexed by iflndex."
INDEX { iflndex }
::={ efnCuPortConfTable 1}

Ef mCuPort ConfEntry ::=

SEQUENCE {
ef nCuPAFAdn nSt at e | NTEGER,
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ef nCuPAFDi scover yCode PhysAddr ess,
ef mMCuAdm nProfile Ef nProf i | el ndexLi st,
ef mCuTar get Dat aRat e Unsi gned32,
ef nCuTar get Snr Mgn Unsi gned32,
ef nCuAdapt i veSpectra Trut hVal ue,
ef MouThr eshLowRat e Unsi gned32,
ef mCuLowRat eCr ossi ngEnabl e Tr ut hval ue
}
ef MCUPAFAdm nState OBJECT- TYPE
SYNTAX | NTEGER {
enabl ed(1),
di sabl ed( 2)
}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

Bei | i

"Adm nistrative (desired) state of the PAF of the EFMCu port
(PCS).

When ' di sabled’, PME aggregation will not be perforned by the
PCS. No nore than a single PME can be assigned to this PCS in
this case.

When ' enabled’, PAF will be performed by the PCS when the |ink
is Up, even on a single attached PME, if PAF is supported.

PCS ports incapable of supporting PAF SHALL return a val ue of
"disabled’. Attenpts to 'enable’ such ports SHALL be
rej ect ed.

A PAF "enabled port with nultiple PMEs assigned cannot be
"disabled’. Attenpts to 'disable’ such port SHALL be
rejected, until at nost one PVE is |eft assigned.

Changi ng PAFAdnmi nState is a traffic-disruptive operation and
as such SHALL be done when the link is Dowmn. Attenpts to
change this object SHALL be rejected if the link is Up or
Initializing.

This object maps to the C ause 30 attri bute aPAFAdm nSt at e.

If a Clause 45 MDIO Interface to the PCS is present, then this
obj ect maps to the PAF enable bit in the 10P/ 2B PCS control
regi ster.

Thi s object MJST be namintained in a persistent manner."

REFERENCE

"[802.3ah] 61.2.2, 45.2.3.18.3"

= { efmCuPortConfEntry 1 }
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Bei | i

ef MCUPAFDi scover yCode OBJECT- TYPE

SYNTAX PhysAddress (Sl ZE(O| 6))
MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"PAF Di scovery Code of the EFMCu port (PCS).

A uni que 6-octet code used by the Discovery function,

when PAF is support ed.

PCS ports incapable of supporting PAF SHALL return a
zero-length octet string on an attenpt to read this object.
An attenpt to wite to this object SHALL be rejected for such
ports.

Thi s object MJST be instantiated for the -O subtype PCS before
witing operations on the ef mMCuPAFRenot eDi scoveryCode

(Set _if _Cear and Clear_if_Sane) are performed by PMEs

associ ated with the PCS.

The initial value of this object for -R subtype ports after
reset is all zeroes. For -R subtype ports, the value of this
obj ect cannot be changed directly. This value nmay be changed
as a result of witing operation on the

ef MCuPAFRenot eDi scover yCode object of rempte PME of -O

subt ype, connected to one of the |ocal PMEs associated with
the PCS.

Di scovery MJUST be perfornmed when the link is Down.

Attenpts to change this object MJST be rejected (in case of
SNVP with the error inconsistentValue), if the link is Up or
Initializing.

The PAF Di scovery Code maps to the |ocal Discovery code
variable in PAF (note that it does not have a corresponding
Cl ause 45 register)."

REFERENCE
"[802.3ah] 61.2.2.8.3, 61.2.2.8.4, 45.2.6.6.1, 45.2.6.8,
61A. 2"

2= { efnmCuPortConfEntry 2 }

ef nCuAdm nProfile OBJECT-TYPE

SYNTAX Ef nProfil el ndexLi st
MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"Desired configuration profile(s), common for all PMES in the
EFMCu port. This object is a list of pointers to entries in
ei t her ef mCuPrme2BProfil eTabl e or

ef mMCuPnelOPProf i | eTabl e, dependi ng on the current

operating SubType of the EFMCu port as indicated by

ef mCuPort Si de.
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The value of this object is a list of up to 6 indices of
profiles. If this list consists of a single profile index,
then all PMEs assigned to this EFMCu port SHALL be configured
according to the profile referenced by that index, unless it
is overwitten by a correspondi ng non-zero

ef mMCuPneAdni nProfil e i nstance, which takes precedence over
ef mMCuAdmi nProfil e.

A list consisting of nore than one index allows each PME

in the port to be configured according to any profile
specified in the list.

By default, this object has a value of 0x01, referencing the
1st entry in ef nmCuPne2BProfil eTabl e or

ef mMCuPnelO0PPr of i | eTabl e.

This object is witable and readable for the -O subtype
(2BaseTL-O or 10PassTS-O EFMCu ports. It is irrelevant for
the -R subtype (2BaseTL-R or 10PassTS-R) ports -- a
zero-length octet string SHALL be returned on an attenpt to
read this object and an attenpt to change this object MJST be
rejected in this case.

Note that the current operational profile value is available
via the ef mCuPmeQper Profile object.

Any nodification of this object MJST be performed when the
link is Down. Attenpts to change this object MJST be
rejected, if the link is Up or Initializing.

Attenpts to set this object to a list with a nenber val ue that
is not the value of the index for an active entry in the
corresponding profile table MJST be rejected.

This object maps to the Clause 30 attribute aProfil eSel ect.

Thi s object MJST be naintained in a persistent manner."

REFERENCE

“[802. 3ah] 30.11.2.1.6"

DEFVAL { '01'H }
= { efmCuPort ConfEntry 3 }

ef mCuTar get Dat aRate  OBJECT- TYPE

Bei | i

SYNTAX Unsi gned32( 1..100000| 999999)
UNI TS "Kbps"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"Desired EFMCu port 'net’ (as seen across M) Data Rate in
Kbps, to be achieved during initialization, under spectral
restrictions placed on each PME via ef nCuAdni nProfile or
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ef mMCuPneAdni nProfile, with the desired SNR margi n specified by
ef nCuTar get Snr Myn.

In case of PAF, this object represents a sum of individual PME
data rates, nodified to compensate for fragnmentati on and

64/ 65- oct et encapsul ati on overhead (e.g., target data rate of
10 Mops SHALL allow | ossless transm ssion of a full-duplex

10 Mops Ethernet franme streamw th mnimal inter-frame gap).

The value is limted above by 100 Mips as this is the nmax
burst rate across M| for EFMCu ports.

The val ue between 1 and 100000 indicates that the total data
rate (ifSpeed) of the EFMCu port after initialization SHALL be
equal to the target data rate or less, if the target data rate
cannot be achi eved under spectral restrictions specified by

ef mMouAdm nProfi | e/ ef nCuPmeAdmi nProfile and with the desired
SNR margin. |In case the copper environment allows a higher
total data rate to be achieved than that specified by the
target, the excess capability SHALL be either converted to
additional SNR margin or reclained by mninzing transm t

power as controlled by efnCuAdaptiveSpectr a.

The val ue of 999999 neans that the target data rate is not
fi xed and SHALL be set to the naxi num attai nable rate during
initialization (Best Effort), under specified spectral
restrictions and with the desired SNR margin.

This object is read-wite for the -O subtype EFMCu ports
(2BaseTL- O 10PassTS- O and not avail able for the -R subtypes.

Changi ng of the Target Data Rate MJUST be performed when the
link is Down. Attenpts to change this object MJST be rejected
(in case of SNVP with the error inconsistentValue), if the
link is Up or Initializing.

Note that the current Data Rate of the EFMCu port is
represented by the ifSpeed object of IF-MB.

Thi s object MJST be namintained in a persistent manner."

c:={ efnmCuPortConfEntry 4 }

ef mCuTar get SnrMgn  OBJECT- TYPE

Bei | i

SYNTAX Unsi gned32( 0. . 21)
UNI TS "dB"

MAX- ACCESS read-wite
STATUS current

DESCRI PTI ON

"Desired EFMCu port SNR margin to be achieved on all PMEs

St andards Track [ Page 31]



RFC 5066

EFMCu Interfaces MB Novenber 2007

assigned to the port, during initialization. (The SNR nmargin
is the difference between the desired SNR and the actual SNR).

Not e that 802. 3ah recommends using a default target SNR margin
of 5 dB for 2BASE-TL ports and 6 dB for 10PASS-TS ports in
order to achieve a nean Bit Error Rate (BER) of 107-7 at the
PMA service interface.

This object is read-wite for the -O subtype EFMCu ports
(2BaseTL- O 10PassTS-O) and not available for the -R subtypes.

Changi ng of the target SNR margin MUST be perforned when the
link is Down. Attenpts to change this object MJST be rejected
(in case of SNVP with the error inconsistentValue), if the
link is Up or Initializing.

Note that the current SNR margin of the PMEsS conprising the
EFMCu port is represented by ef mCuPmeSnr Mgn.

Thi s object MJST be nmintained in a persistent manner."

REFERENCE

"[802.3ah] 61.1.2"

::={ efmCuPortConfEntry 5 }

ef mMCuAdapti veSpectra OBJECT- TYPE

Bei | i

SYNTAX Tr ut hVal ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"Indi cates how to utilize excess capacity when the copper
environment allows a higher total data rate to be achi eved
than that specified by the ef mCuTarget Dat aRat e.

A value of true(l) indicates that the excess capability SHALL
be reclainmed by mnimzing transmt power, e.g., using higher
constel l ati ons and Power Back-Of, in order to reduce
interference to other copper pairs in the binder and the
adverse inpact to |ink/system performance.

A value of false(2) indicates that the excess capability SHALL
be converted to additional SNR margin and spread evenly across
all active PMEs assigned to the (PCS) port, to increase link

r obust ness.

This object is read-wite for the -O subtype EFMCu ports
(2BaseTL- O 10PassTS- O and not avail able for the -R subtypes.

Changi ng of this object MJUST be perfornmed when the link is
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Down. Attenpts to change this object MJST be rejected (in
case of SNW with the error inconsistentValue), if the link
is Up or Initializing.

Thi s object MJST be naintained in a persistent manner."
::={ efmCuPortConfEntry 6 }

ef nCuThreshLowRate OBJECT- TYPE

SYNTAX Unsi gned32( 1..100000)

UNI TS " Kbps"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This object configures the EFMCu port |lowrate crossing alarm
threshold. When the current value of ifSpeed for this port
reaches/ drops bel ow or exceeds this threshold, an
ef nCuLowRat eCrossi ng notification MAY be generated if enabled
by ef mCuLowRat eCr ossi ngEnabl e.

This object is read-wite for the -O subtype EFMCu ports
(2BaseTL- O 10PassTS-O) and not available for the -R subtypes.

Thi s object MJST be nmintained in a persistent manner."
2= { efnmCuPortConfEntry 7 }

ef mMCuLowRat eCr ossi nhgEnabl e OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"I ndi cat es whet her ef nmCuLowRat eCrossing notifications should
be generated for this interface.

A val ue of true(l) indicates that efmCulLowRateCrossing
notification is enabled. A value of false(2) indicates that
the notification is disabled.

This object is read-wite for the -O subtype EFMCu ports
(2BaseTL- O 10PassTS- O and not avail able for the -R subtypes.

Thi s object MJST be namintained in a persistent manner."
::={ efmCuPortConfEntry 8 }

ef mCuPort Capabi l i tyTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPort CapabilityEntry
MAX- ACCESS not - accessi bl e
STATUS current
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DESCRI PTI ON
"Tabl e for Capabilities of EFMCu 2BASE- TL/ 10PASS- TS ( PCS)
Ports. Entries in this table MJUST be maintained in a
persi stent manner"

o= { efnmCuPort 2}

ef nCuPor t Capabi l i tyEntry OBJECT- TYPE
SYNTAX Ef mCuPor t Capabi l i tyEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the EFMCu Port Capability table.
Each entry represents an EFMCu port indexed by the iflndex.
Note that an EFMCu PCS port runs on top of a single
or multiple PME port(s), which are al so i ndexed by iflndex."
INDEX { iflndex }
::={ efnmCuPortCapabilityTable 1 }

Ef mCuPor t Capabi lityEntry ::=
SEQUENCE {

ef mMCuPAFSupport ed Trut hval ue,
ef mCuPeer PAFSupport ed Ef mr ut hval ueOr Unknown,
ef nCuPAFCapaci ty Unsi gned32,
ef mCuPeer PAFCapaci ty Unsi gned32

}

ef MCuPAFSupported OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"PME Aggregation Function (PAF) capability of the EFMCu port
(PCS).

This object has a value of true(1l) when the PCS can perform
PME aggregation on the avail abl e PMEs.
Ports incapabl e of PAF SHALL return a value of false(2).

This object maps to the C ause 30 attribute aPAFSupport ed.

If a Clause 45 MDIO Interface to the PCS is present,
then this object maps to the PAF available bit in the
10P/ 2B capability register."

REFERENCE
"[802.3ah] 61.2.2, 30.11.1.1.4, 45.2.3.17. 1"

c:={ efnmCuPortCapabilityEntry 1 }

ef mCuPeer PAFSupported OBJECT- TYPE
SYNTAX Ef mlr ut hval ueOr Unknown
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MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"PME Aggregation Function (PAF) capability of the EFMCu port
(PCS) link partner.
This object has a value of true(l) when the renpte PCS can
perform PME aggregation on its avail abl e PMEs.
Ports whose peers are incapable of PAF SHALL return a val ue
of false(2).
Ports whose peers cannot be reached because of the |ink
state SHALL return a val ue of unknown(O0).

This object maps to the C ause 30 attribute
aRenot ePAFSupport ed.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the Renpte PAF supported bit in the
10P/ 2B capability register."

REFERENCE
"[802.3ah] 61.2.2, 30.11.1.1.9, 45.2.3.17.2"

::={ efnmCuPortCapabilityEntry 2 }

ef MCuPAFCapacity OBJECT- TYPE

SYNTAX Unsi gned32 (1..32)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunber of PMEs that can be aggregated by the |ocal PAF.
The nunber of PMEs currently assigned to a particul ar
EFMCu port (ef mMCuNunPMES) is never greater than
ef MCuPAFCapaci ty.

This object maps to the Cause 30 attribute
alLocal PAFCapacity."

REFERENCE
"[802.3ah] 61.2.2, 30.11.1.1.6"

::={ efnmCuPortCapabilityEntry 3 }

ef mCuPeer PAFCapacity OBJECT- TYPE

SYNTAX Unsi gned32 (0] 1..32)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nunber of PMEsS that can be aggregated by the PAF of the peer
PHY (PCS port).
A value of 0 is returned when peer PAF capacity i s unknown
(peer cannot be reached).
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Bei | i

This object maps to the Cause 30 attribute
aRenot ePAFCapacity. "

REFERENCE
"[802.3ah] 61.2.2, 30.11.1.1.10"

::={ efnmCuPortCapabilityEntry 4 }

ef nCuPor t St at usTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPort StatusEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table provides overall status information of EFMCu
2BASE- TL/ 10PASS- TS ports, conplenmenting the generic status
information fromthe ifTable of |F-M B and i f MauTabl e of
MAU-M B. Additional status information about connected PMEs
is available fromthe ef mCuPnmeSt at usTabl e.

This table contains |ive data fromthe equi pnent. As such,
it is NOT persistent.”
.= { efmCuPort 3 }

ef mCuPort St at usentry OBJECT- TYPE
SYNTAX Ef mCuPor t St at uséntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the EFMCu Port Status table.
Each entry represents an EFMCu port indexed by the iflndex.
Note that an EFMCu PCS port runs on top of a single
or multiple PME port(s), which are al so i ndexed by iflndex."
INDEX { iflndex }
.= { efmCuPortStatusTable 1 }

Ef mCuPort St at usentry :: =

SEQUENCE {
ef nCuFl t St at us BI TS,
ef nmCuPort Si de | NTEGER,
ef nCuNunPMES Unsi gned32,
ef MCuPAFI nErrors Count er 32,
ef MCuPAFI nSral | Fragnent s Count er 32,
ef MCuPAFI nLar geFr agnent s Count er 32,
ef MCuPAFI nBadFr agnent s Count er 32,
ef MCuPAFI nLost Fragnent s Count er 32,
ef nCuPAFI nLost Starts Count er 32,
ef MCuPAFI nLost Ends Count er 32,
ef MCuPAFI nOver f | ows Count er 32

}
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ef nCuFl t St at us OBJECT- TYPE
SYNTAX BI TS {
noPeer (0),
peer Power Loss( 1),
pmeSubTypeM smat ch(2),
| owRat e( 3)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"EFMCu (PCS) port Fault Status. This is a bitnmap of possible
conditions. The various bit positions are:
noPeer - the peer PHY cannot be reached (e.g.,
no PMEs attached, all PMEs are Down,
etc.). Mire info is available in
ef nCuPneFI t St at us.
peer Power Loss - the peer PHY has indicated inpending
unit failure due to | oss of |ocal
power (' Dying Gasp’).
pmeSubTypeM smatch - local PMEsS in the aggregati on group
are not of the sane subtype, e.g.,
some PMEs in the | ocal device are -O
whil e others are -R subtype.
| owRat e - i fSpeed of the port reached or dropped
bel ow ef nCuThr eshLowRat e.

This object is intended to supplenent the ifQperStatus object
in |IF-MB and i f MauMedi aAvail able in MAU-M B.

Additional information is available via the ef nCuPneFlt Status
obj ect for each PVME in the aggregation group (single PME if
PAF is disabled)."
REFERENCE
"IF-M B, ifQOperStatus; MAU-M B, ifMauMedi aAvail abl e;
ef nCuPreF| t St at us”
.= { efmCuPortStatuskEntry 1 }

ef nCuPort Si de OBJECT- TYPE
SYNTAX | NTEGER {
subscriber (1),
office(2),
unknown( 3)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"EFM port node of operation (subtype).
The val ue of ’'subscriber’ indicates that the port is
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designated as '-R subtype (all PMEs assigned to this port are
of subtype '-R).

The value of the "office’ indicates that the port is
designated as '-0 subtype (all PMEs assigned to this port are
of subtype '-0).

The val ue of 'unknown’ indicates that the port has no assigned
PMEs yet or that the assigned PMEs are not of the same side
(subTypePMEM smat ch) .

This object partially maps to the Clause 30 attribute
aPhyEnd. "
REFERENCE
"[802.3ah] 61.1, 30.11.1.1.2"
c:={ efnmCuPortStatusEntry 2 }

mMCuNunPMES OBJECT- TYPE
SYNTAX Unsi gned32 (0..32)
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"The nunmber of PMEs that is currently aggregated by the | ocal
PAF (assigned to the EFMCu port using the ifStackTabl e).
Thi s nunber is never greater than ef mMCuPAFCapacity.

This object SHALL be automatically incremented or decrenented
when a PME is added or deleted to/fromthe EFMCu port using
the ifStackTable.”

REFERENCE
"[802.3ah] 61.2.2, 30.11.1.1.6"

.= { efmCuPortStatuskEntry 3 }

MCuPAFI nErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The nunber of fragnents that have been received across the
gamma interface with RxErr asserted and di scarded.
This read-only counter is inactive (not increnented) when the
PAF i s unsupported or disabled. Upon disabling the PAF, the
counter retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF RX error register.

D scontinuities in the value of this counter can occur at

re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTinmne,
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defined in IF-MB."
REFERENCE

"[802. 3ah] 45. 2. 3. 21"
.= { efmCuPortStatuskEntry 4 }

ef MCuPAFI nSral | Fragnent s OBJECT- TYPE

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

"The nunmber of fragnents smaller than m nFragnentSize

(64 bytes) that have been received across the gama interface
and di scar ded.

This read-only counter is inactive when the PAF is
unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF small fragments register.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTi e,
defined in IF-MB."

REFERENCE
"[802. 3ah] 45. 2. 3. 22"

.= { efmCuPortStatuskEntry 5 }

ef nCuPAFI nLar geFr agnent s OBJECT- TYPE

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

"The nunber of fragments | arger than maxFragnentSi ze

(512 bytes) that have been received across the ganmma interface
and di scarded.

This read-only counter is inactive when the PAF is

unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF | arge fragnments register

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTi e,
defined in IF-MB."

REFERENCE
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"[802. 3ah] 45. 2. 3. 23"
.= { efmCuPortStatuskEntry 6 }

ef MCuPAFI nBadFr agnent s OBJECT- TYPE

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

"The nunber of fragnents that do not fit into the sequence
expected by the frame assenbly function and that have been
recei ved across the gamma interface and di scarded (the

frame buffer is flushed to the next valid frane start).

This read-only counter is inactive when the PAF is
unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF bad fragnments register

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTine,
defined in IF-MB."

REFERENCE
"[802. 3ah] 45. 2. 3. 25"

.= { efmCuPortStatuskEntry 7 }

ef MCuPAFI nLost Fragnent s OBJECT- TYPE

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

"The nunber of gaps in the sequence of fragments that have
been received across the gamma interface (the frane buffer is
flushed to the next valid frame start, when fragment/fragnments
expected by the frame assenbly function is/are not received).
This read-only counter is inactive when the PAF is

unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF | ost fragnent register.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTi e,
defined in IF-MB."

REFERENCE
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"[802. 3ah] 45. 2. 3. 26"
.= { efmCuPortStatuskEntry 8 }

ef nCuPAFI nLost Starts OBJECT- TYPE

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

"The nunmber of missing Start Of Packet indicators expected by
the franme assenbly function.

This read-only counter is inactive when the PAF is
unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF | ost start of fragnent
regi ster.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTine,
defined in IF-MB."

REFERENCE
"[802. 3ah] 45.2.3.27"

.= { efmCuPortStatuskEntry 9 }

ef nCuPAFI nLost Ends OBJECT- TYPE

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

"The nunmber of m ssing EndOf Packet indicators expected by the
frame assenbly function.

This read-only counter is inactive when the PAF is
unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF | ost start of fragnent
regi ster.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTine,
defined in IF-MB."

REFERENCE
"[802. 3ah] 45. 2. 3. 28"

.= { efmCuPortStatusEntry 10 }
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Bei | i

ef nCuPAFI nOver fl ows OBJECT- TYPE

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

"The nunber of fragnents, received across the gamm interface
and di scarded, which would have caused the frane assenbly
buffer to overfl ow

This read-only counter is inactive when the PAF is
unsupported or disabled. Upon disabling the PAF, the counter
retains its previous val ue.

If a Clause 45 MDIO Interface to the PCS is present, then
this object maps to the 10P/ 2B PAF overfl ow register.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTinmne,
defined in IF-MB."

REFERENCE
"[802. 3ah] 45. 2. 3. 24"

.= { efmCuPortStatuskEntry 11 }

-- PME Notifications Goup
ef mCuPnmeNot i ficati ons OBJECT IDENTIFIER ::= { efnCuPne 0 }

ef nCuPreLi neAt nCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
ef mCuPreLi neAt n,
ef mMCuPnmeThr eshLi neAt n

}

STATUS current

DESCRI PTI ON
"This notification indicates that the | oop attenuation
threshold (as per the ef nCuPneThreshLi neAtn
val ue) has been reached/ exceeded for the 2BASE- TL/ 10PASS- TS
PVME. This notification MAY be sent on the crossing event in
both directions: fromnornal to exceeded and from exceeded
to normal

It is RECOWENDED that a snall debouncing period of 2.5 sec,
bet ween the detection of the condition and the notification,
is inplenented to prevent intermttent notifications from
bei ng sent.

Generation of this notification is controlled by the
ef nCuPneLi neAt nCr ossi ngEnabl e obj ect. ™"
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::= { efmCuPneNotifications 1 }

ef nCuPmeSnr MgnCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
ef mCuPnmeSnr Myn,
ef nCuPmeThr eshSnr Mgn

}

STATUS current

DESCRI PTI ON
"This notification indicates that the SNR margin threshol d
(as per the efnCuPmeThreshSnr Mgn val ue) has been
reached/ exceeded for the 2BASE- TL/ 10PASS- TS PME
This notification MAY be sent on the crossing event in
both directions: fromnornal to exceeded and from exceeded
to normal

It is RECOWENDED that a snall debouncing period of 2.5 sec,
bet ween the detection of the condition and the notification,
is inplenented to prevent intermttent notifications from
bei ng sent.

Generation of this notification is controlled by the
ef mCuPnmeSnr MgnCr ossi ngEnabl e obj ect . "
::={ efmCuPreNotifications 2 }

ef nCuPneDevi ceFaul t NOTI FI CATI ON- TYPE
OBJECTS {
ef nCuPreFl t St at us

}

STATUS current

DESCRI PTI ON
"This notification indicates that a fault in the PME has been
detected by a vendor-specific diagnostic or a self-test.

Generation of this notification is controlled by the
ef nCuPmeDevi ceFaul t Enabl e obj ect."
::= { efnmCuPneNotifications 3}

ef mCuPnmeConfi gl nit Fai | ure NOTI FI CATI ON- TYPE
OBJECTS {
ef nCuPneFl t St at us,
ef mMCuAdm nProfil e,
ef nCuPneAdm nProfil e

}

STATUS current

DESCRI PTI ON
"This notification indicates that PME initialization has
failed, due to inability of the PME link to achieve the
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requested configuration profile.

Generation of this notification is controlled by the
ef mCuPneConfi gl ni t Fai | Enabl e obj ect."”
::= { efnmCuPneNotifications 4 }

ef nCuPnePr ot ocol I nit Fai | ure NOTI FI CATI ON- TYPE
OBJECTS {
ef nCuPneFl t St at us,
ef mCuPneQper SubType

}

STATUS current

DESCRI PTI ON
"This notification indicates that the peer PME was using
an inconpatible protocol during initialization.

Generation of this notification is controlled by the
ef mCuPnePr ot ocol I ni t Fai | Enabl e obj ect. "
::= { efnmCuPneNotifications 5 }
-- The PME group

ef nCuPneConf Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPmeConf Entry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Tabl e for Configuration of commobn aspects for EFMCu

2BASE- TL/ 10PASS- TS PME ports (nodens). Configuration of
aspects specific to 2BASE-TL or 10PASS-TS PME types is
represented in ef nCuPme2BConf Tabl e and ef nmCuPmel0PConf Tabl e,
respectively.

Entries in this table MJST be naintained in a persistent
manner . "
o= { efnCuPne 1 }

ef nCuPmeConf Entry OBJECT- TYPE

SYNTAX Ef mCuPneConf Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in the EFMCu PME Configuration table.
Each entry represents conmon aspects of an EFMCu PME port
i ndexed by the iflndex. Note that an EFMCu PME port can be
stacked bel ow a single PCS port, also indexed by iflndex,

possi bly together with other PME ports if PAF is enabled.”
INDEX { iflndex }
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::= { efnmCuPneConfTable 1 }

Ef mCuPneConf Entry :: =
SEQUENCE {
ef mMCuPnmeAdni nSubType
ef mCuPnmeAdni nProfil e

ef mMCuPAFRenot eDi scover yCode

ef mMCuPneThr eshLi neAt n
ef nCuPmeThr eshSnr Mgn

ef mCuPneLi neAt nCr ossi ngEnabl e  Tr ut hVval ue,
ef nCuPmeSnr MgnCr ossi ngEnabl e Trut hVal ue,
ef nCuPneDevi ceFaul t Enabl e
ef nCuPmeConf i gl ni t Fai | Enabl e Trut hVal ue,
ef mCuPnePr ot ocol I ni t Fai | Enabl e Trut hVval ue

| NTEGER,

Ef nProf i | el ndexOr Zer o,
PhysAddr ess,

I nt eger 32,

I nt eger 32,

Tr ut hVal ue,

}
ef mMCuPneAdni nSubType OBJECT- TYPE
SYNTAX | NTEGER {

eee2BaseTL((1),
eee2BaseTLR(2),
eeelOPassTS(Q( 3),
eeelOPassTSR(4),
eee2BaseTLor 10PassTSR( 5),
eee2BaseTLor 10PassTSQ( 6) ,
eeelOPassTSor 2BaseTL(Q( 7)

}
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Adm ni strative (desired) subtype of the PME
Possi bl e val ues are:

eee2BaseTLO -
eee2BaseTLR -
eeelOPassTSO -
eeelOPassTSR -
eee2BaseTLor 10PassTSR

eee2BaseTLor 10PassTSO

eeelOPassTSor 2BaseTLO -

St andards Track

PVME SHALL operate as 2BaseTL-O
PME SHALL operate as 2BaseTL-R
PME SHALL operate as 10PassTS-O
PME SHALL operate as 10PassTS-R
PME SHALL operate as 2BaseTL-R or
10PassTS-R. The actual value wll
be set by the -O Ilink partner
during initialization (handshake).
PVME SHALL operate as 2BaseTL-O
(preferred) or 10PassTS-O. The
actual value will be set during
initialization depending on the -R
link partner capability (i.e., if
-R is incapable of the preferred
2BaseTL node, 10PassTS will be
used).

PME SHALL operate as 10PassTS-O
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(preferred) or 2BaseTL-O  The
actual value will be set during
initialization depending on the -R
link partner capability (i.e., if
-R is incapable of the preferred
10PassTS node, 2BaseTL will be
used).

Changi ng ef mCuPrmeAdni nSubType is a traffic-disruptive
operation and as such SHALL be done when the link is Down.
Attenpts to change this object SHALL be rejected if the Iink
is Up or Initializing.

Attenpts to change this object to an unsupported subtype
(see ef mMCuPmeSubTypesSupported) SHALL be rejected.

The current operational subtype is indicated by the
ef mMCuPnmeQper SubType vari abl e.

If a Clause 45 MDIO Interface to the PMAW PMD is present, then
thi s object comnbi nes val ues of the Port subtype select bits
and the PMA/ PMD type selection bits in the 10P/ 2B PMA/ PND
control register."

REFERENCE
"[802.3ah] 61.1, 45.2.1.11.4, 45.2.1.11. 7"

c:={ efnmCuPneConfEntry 1 }

ef nCuPnmeAdm nProfile OBJECT-TYPE

SYNTAX Ef nProfil el ndexOr Zer o
MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"Desired PME configuration profile. This object is a pointer
to an entry in either the ef nCuPne2BProfil eTable or the

ef nCuPmel0PProf i | eTabl e, depending on the current operating
SubType of the PME. The value of this object is the index of
the referenced profile.

The value of zero (default) indicates that the PME is
configured via the ef mCuAdm nProfil e object for the PCS port
to which this PVE is assigned. That is, the profile
referenced by ef mCuPneAdm nProfile takes precedence

over the profile(s) referenced by ef mCuAdm nProfil e.

This object is witable and readable for the CO subtype PMEs
(2BaseTL-O or 10PassTS-O). It is irrelevant for the CPE
subtype (2BaseTL-R or 10PassTS-R) -- a zero value SHALL be
returned on an attenpt to read this object and any attenpt
to change this object MJST be rejected in this case.
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via ef mCuPmeQper Profil e object.
Any nodification of this object MJST be performed when the
link is Down. Attenpts to change this object MJST be
rejected, if the link is Up or Initializing.
Attenpts to set this object to a value that is not the val ue
of the index for an active entry in the corresponding profile
tabl e MJST be rejected.

This object maps to the Clause 30 attribute aProfil eSel ect.

Thi s object MJST be namintained in a persistent manner."

REFERENCE

"[802. 3ah] 30.11.2.1.6"

DEFVAL { O }
= { efmCuPneConfEntry 2 }

ef mMCuPAFRenot eDi scover yCode OBJECT- TYPE

Bei | i

SYNTAX PhysAddress (Sl ZE(O| 6))
MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"PAF Renmote Di scovery Code of the PME port at the CO

The 6-octet Discovery Code of the peer PCS connected via

the PME.

Reading this object results in a Discovery Get operation.
Setting this object to all zeroes results in a Discovery
Clear_if_Same operation (the value of ef nCuPAFD scoveryCode
at the peer PCS SHALL be the sane as ef mCuPAFDi scoveryCode of
the local PCS associated with the PME for the operation to
succeed).

Witing a non-zero value to this object results in a

Di scovery Set _if_Clear operation.

A zero-length octet string SHALL be returned on an attenpt to
read this object when PAF aggregation is not enabl ed.

This object is irrelevant in CPE port (-R) subtypes: in this
case, a zero-length octet string SHALL be returned on an
attenpt to read this object; witing to this object SHALL
be rejected.

Di scovery MJUST be perfornmed when the link is Down.

Attenpts to change this object MJST be rejected (in case of
SNVP with the error inconsistentValue), if the link is Up or
Initializing.
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If a Clause 45 MDIO Interface to the PMW PMD is present, then
this object is a function of 10P/ 2B aggregati on di scovery
control register, Discovery operation result bits in 10P/ 2B
aggregation and di scovery status register and
10P/ 2B aggregati on di scovery code register."

REFERENCE
"[802.3ah] 61.2.2.8.4, 45.2.6.6-45.2.6.8"

.= { efmCuPrmeConfEntry 3 }

ef nCuPneThr eshLi neAtn OBJECT- TYPE

SYNTAX Integer32(-127..128)

UNI TS "dB"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"Desired Line Attenuation threshold for the 2B/ 10P PME.
This object configures the Iine attenuation alarmthreshol d.
When the current value of Line Attenuation reaches or
exceeds this threshold, an ef mCuPneLi neAt nCrossi ng
notification MAY be generated, if enabled by
ef nCuPreLi neAt nCr ossi ngEnabl e.

This object is witable for the CO subtype PMES (-O.
It is read-only for the CPE subtype (-R).

Changi ng of the Line Attenuation threshold MJST be perforned
when the link is Down. Attenpts to change this object MJST be
rejected (in case of SNVP with the error inconsistentVal ue),

if the link is Up or Initializing.

If a Clause 45 MDIO Interface to the PVE is present, then this
obj ect maps to the | oop attenuation threshold bits in
the 2B PMD line quality thresholds register."
REFERENCE
"[802.3ah] 45.2.1.36"
c:= { efnmCuPneConfEntry 4 }

ef nCuPmeThr eshSnr Mgn  OBJECT- TYPE

SYNTAX I nt eger 32(-127..128)

UNI TS "dB"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"Desired SNR margin threshold for the 2B/ 10P PME.
Thi s object configures the SNR margin al arm threshol d.
When the current value of SNR nargin reaches or exceeds this
threshol d, an ef mCuPnmeSnr MgnCr ossi ng notificati on MAY be
generated, if enabled by efnmCuPneSnr MgnCr ossi ngEnabl e.
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This object is witable for the CO subtype PMEs
(2BaseTL- O 10PassTS-0O). It is read-only for the CPE subtype
(2BaseTL- R/ 10PassTS-R) .

Changi ng of the SNR margin threshold MJUST be perforned when
the link is Dowmn. Attenpts to change this object MJST be
rejected (in case of SNVP with the error inconsistentVal ue),
if the link is Up or Initializing.

If a Clause 45 MDIO Interface to the PVE is present, then this
object maps to the SNR margin threshold bits in the 2B PMVMD
line quality thresholds register."

REFERENCE
"[802.3ah] 45.2.1.36"

.= { efmCuPrmeConfEntry 5 }

ef nCuPreLi neAt nCr ossi ngEnabl e  OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"I ndi cat es whet her ef mCuPneLi neAt nCrossi ng notifications
shoul d be generated for this interface.

A val ue of true(l) indicates that efnCuPreLineAtnCrossing
notification is enabled. A value of false(2) indicates that
the notification is disabled."

.= { efmCuPrmeConfEntry 6 }

ef mCuPnmeSnr MgnCr ossi ngEnabl e  OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"I ndi cat es whet her ef mCuPneSnr MgnCr ossi ng notificati ons
shoul d be generated for this interface.

A value of true(l) indicates that efnCuPmeSnrMgnCrossi ng
notification is enabled. A value of false(2) indicates that
the notification is disabled.”

c:={ efnmCuPneConfEntry 7 }

ef nCuPneDevi ceFaul t Enabl e OBJECT- TYPE

SYNTAX Tr ut hVal ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"1 ndi cat es whet her ef nCuPneDevi ceFault notifications
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shoul d be generated for this interface.

A val ue of true(1l)
notification is enabled. A value of false(2)
the notification is disabled.”

.= { efmCuPrmeConfEntry 8 }

ef nCuPmeConf i gl ni t Fai | Enabl e
SYNTAX Tr ut hVal ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

OBJECT- TYPE

Novenber

2007

i ndi cates that efnmCuPneDevi ceFaul t
i ndi cates that

"I ndi cat es whet her ef mCuPneConfiglnitFailure notifications

shoul d be generated for this interface.

A val ue of true(1l)
notification is enabled. A value of false(2)
the notification is disabled.”

.= { efmCuPreConfEntry 9 }

ef MCuPrePr ot ocol | ni t Fai | Enabl e
SYNTAX Tr ut hVal ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

OBJECT- TYPE

i ndi cates that ef mCuPneConfiglnitFailure
i ndi cates that

"I ndi cat es whet her ef nmCuPneProtocol InitFailure notifications

shoul d be generated for this interface.

A val ue of true(l)
notification is enabled. A value of false(2)
the notification is disabled.”

::={ efmCuPrreConfEntry 10 }

ef mMCuPneCapabi | i t yTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPreCapabilityEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Table for the configuration of conmon aspects for
2BASE- TL/ 10PASS- TS PME ports (nodens).
aspects specific to 2BASE-TL or
represented in the ef nCuPme2BConf Tabl e and t he
ef nCuPme10PConf Tabl e, respectively.

i ndi cates that ef nCuPneProtocollnitFailure
i ndi cates that

EFMCu

The configuration of
10PASS- TS PME types is

Entries in this table MJST be naintained in a persistent

manner . "
o= { efnmCuPne 2 }

St andards Track
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ef nCuPrmeCapabi I i tyEntry OBJECT- TYPE

SYNTAX Ef mCuPneCapabi l i tyEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in the EFMCu PME Capability table.
Each entry represents conmon aspects of an EFMCu PME port
i ndexed by the iflndex. Note that an EFMCu PME port can be
stacked bel ow a single PCS port, also indexed by iflndex,
possi bly together with other PME ports if PAF is enabled.”

INDEX { iflndex }

o= { efmCuPreCapabilityTable 1 }

Ef mCuPneCapabi lityEntry :: =
SEQUENCE {
ef mMCuPnmeSubTypesSupport ed BI TS
}

ef mMCuPnmeSubTypesSupported OBJECT- TYPE
SYNTAX BI TS {
i eee2BaseTLO0),
i eee2BaseTLR(1),
i eeelOPassTSQ(2),
i eeel0PassTSR(3)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"PME supported subtypes. This is a bitmp of possible
subtypes. The various bit positions are:

i eee2BaseTLO - PME is capable of operating as 2BaseTL-O
i eee2BaseTLR - PME is capable of operating as 2BaseTL-R
i eeel0PassTSO - PME is capabl e of operating as 10PassTS-O
i eeelOPassTSR - PME is capabl e of operating as 10PassTS-R

The desired node of operation is deternined by
ef mMCuPneAdni nSubType, whil e ef mCuPmeQper SubType refl ects the
current operating node.

If a Clause 45 MDIO Interface to the PCS is present, then this
obj ect conbi nes the 10PASS- TS capabl e and 2BASE- TL capabl e
bits in the 10P/ 2B PMA/ PMD speed ability register and the
CO supported and CPE supported bits in the 10P/ 2B PMA/ PND
status register."

REFERENCE
"[802.3ah] 61.1, 45.2.1.4.1, 45.2.1.4.2, 45.2.1.12. 2,
45.2.1.12. 3"

c:={ efnmCuPneCapabilityEntry 1 }
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ef MCuPnmeSt at usTabl e OBJECT- TYPE
SYNTAX
MAX- ACCESS
STATUS
DESCRI PTI ON

not - accessi bl e
current

EFMCu Interfaces MB

Novenber 2007

SEQUENCE OF Ef nCuPreSt at uskEntry

"This tabl e provides common status information of EFMCu

2BASE- TL/ 10PASS- TS PME ports.

Status information specific

to 10PASS-TS PME is represented in ef mCuPnelOPSt at usTabl e.

This table contains |ive data fromthe equi pnent.

it is NOT persistent.”
o= { efnCuPne 3 }

ef mMCuPneSt at useEntry OBJECT- TYPE
SYNTAX
MAX- ACCESS
STATUS
DESCRI PTI ON

not - accessi bl e
current

Ef nCuPneSt at uséntry

As such,

"An entry in the EFMCu PME Status table.
Each entry represents conmon aspects of an EFMCu PME port

i ndexed by the iflndex.

INDEX { iflndex }
o= { efmCuPrmeStatusTable 1 }

Ef mMCuPneSt at usentry :: =
SEQUENCE {
ef mCuPneQper St at us
ef nCuPmeFl t St at us
ef nCuPmeQper SubType
ef mCuPneQper Profil e
ef nCuPmeSnr Mgn
ef nCuPrmePeer Snr Mgn
ef nCuPreLi neAt n
ef nCuPnmePeer Li neAt n
ef nCuPnmeEqui val ent Lengt h
ef nCuPmeTCCodi ngErrors
ef nCuPmeTCCr cErrors

}

ef mMCuPmeQper St at us  OBJECT- TYPE
SYNTAX | NTEGER {
up(1),
downNot Ready( 2),
downReady( 3) ,
init(4)

Bei | i

St andards Track

Note that an EFMCu PME port can be
stacked bel ow a single PCS port,
possi bly together with other

al so i ndexed by ifl ndex,

PME ports if PAF is enabled.™

| NTEGER,

BI TS,

| NTEGER,

Ef nProfi | el ndexOr Zer o,
I nt eger 32,

I nt eger 32,

I nt eger 32,

I nt eger 32,
Unsi gned32,
Count er 32,
Count er 32
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MAX- ACCESS read-only

STATUS current
DESCRI PTI ON
"Current PME link Operational Status. Possible values are:
up(1) - The link is Up and ready to pass

64/ 65-oct et encoded frames or fragnents.

downNot Ready(2) - The link is Down and the PVME does not
det ect Handshake tones fromits peer.
This value may indicate a possible
problemw th the peer PME

downReady( 3) - The link is Down and the PME detects
Handshake tones fromits peer.
init(4) - The link is Initializing, as a result of

i f Adnmi nStatus being set to 'up’ for a
particular PVME or a PCS to which the PME
i S connect ed.

This object is intended to suppl enent the Down(2) state of
i f Oper St at us.

This object partially maps to the Clause 30 attribute
aPMESt at us.

If a Clause 45 MDIO Interface to the PVE is present, then this
object partially maps to PMAV PMD |ink status bits in 10P/ 2B
PMA/ PMD st atus register.”

REFERENCE
"[802.3ah] 30.11.2.1.3, 45.2.1.12.4"

o= { efmCuPrmeStatusEntry 1 }

ef nCuPmeFl t St at us OBJECT- TYPE
SYNTAX BI TS {

| ossOF Frami ng(0),
snrMgnDef ect (1),
I i neAt nDef ect (2),
devi ceFaul t (3),
configlnitFailure(4),
protocol I ni t Fail ure(5)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Current/Last PME link Fault Status. This is a bitmap of
possi bl e conditions. The various bit positions are:

| ossOf Frami ng - Loss of Framing for 10P or

Loss of Sync word for 2B PMD or
Loss of 64/65-octet fram ng.
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snr MynDef ect - SNR margi n dropped bel ow t he
t hreshol d.

I i neAt nDef ect - Line Attenuation exceeds the
t hreshol d.

devi ceFaul t - Indicates a vendor-dependent

di agnostic or self-test fault
has been detected.
configlnitFailure - Configuration initialization failure,
due to inability of the PME link to
support the configuration profile,
requested during initialization.
protocol InitFailure - Protocol initialization failure, due
to an inconpatible protocol used by
the peer PME during init (that could
happen if a peer PVMD is a regul ar
G SDHSL/ VDSL nodem i nstead of a
2BASE- TL/ 10PASS- TS PME) .

This object is intended to supplenent ifQperStatus in IF-MB

Thi s object holds information about the last fault.

ef mMCuPneFl t Status is cleared by the device restart.

In addition, |ossOFrami ng, configlnitFailure, and

protocol InitFailure are cleared by PME init;

deviceFault is cleared by successful diagnostics/test;
snrMgnDef ect and |ineAtnDefect are cleared by SNR nargin

and Line attenuation, respectively, returning to normand by
PME init.

This object partially maps to the Clause 30 attribute
aPMESt at us.

If a Clause 45 MDIO Interface to the PVE is present, then this
obj ect consolidates information fromvarious PMY PNVD
registers, nanmely: Fault bit in PMAN PMD status 1 register
10P/ 2B PMW PND |ink | oss register
10P outgoing indicator bits status register,
10P incom ng indicator bits status register,
2B state defects register.”

REFERENCE
"[802.3ah] 30.11.2.1.3, 45.2.1.2.1, 45.2.1. 38,
45.2.1.39, 45.2.1.54"

o= { efmCuPrmeStatusEntry 2 }

ef mMCuPmeQper SubType OBJECT- TYPE
SYNTAX | NTEGER {
i eee2BaseTL(( 1),
i eee2BaseTLR(2),
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i eeelOPassTSQ(3),
i eeelOPassTSR(4)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Current operational subtype of the PME
Possi bl e val ues are:

i eee2BaseTLO - PME operates as 2BaseTL-O
i eee2BaseTLR - PME operates as 2BaseTL-R
i eeel0PassTSO - PME operates as 10PassTS-O
i eeelOPassTSR - PME operates as 10PassTS-R

The desired operational subtype of the PME can be configured
via the ef mCuPmeAdni nSubType vari abl e.

If a Clause 45 MDIO Interface to the PMAW PMD is present, then
thi s object conbi nes val ues of the Port subtype sel ect
bits, the PMA/ PMD type selection bits in the 10P/ 2B
PMA/ PMD control register, and the PMA PMD link status bits in
the 10P/ 2B PMA/ PMD status register.™

REFERENCE
"[802.3ah] 61.1, 45.2.1.11.4, 45.2.1.11.7, 45.2.1.12. 4"

o= { efmCuPreStatusEntry 3 }

ef nCuPmeQper Profile OBJECT- TYPE

SYNTAX Ef nProfil el ndexOr Zero

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"PME current operating profile. This object is a pointer to
an entry in either the ef nCuPnme2BProfil eTable or the
ef nCuPmel0PProf i | eTabl e, depending on the current operating
SubType of the PME as indicated by efnCuPmeQper SubType.
Note that a profile entry to which ef mMCuPnmeQperProfile is
poi nting can be created automatically to reflect achieved
paraneters in adaptive (not fixed) initialization,
i.e., values of efmCuPrmeQperProfile and ef nCuAdni nProfile or
ef nCuPmeAdmi nProfile may differ.
The value of zero indicates that the PME is Down or
Initializing.

This object partially maps to the aCperatingProfile attribute
in Clause 30."

REFERENCE
"[802.3ah] 30.11.2.1.7"

o= { efnmCuPneStatusEntry 4 }
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ef mCuPnmeSnr Mgn OBJECT- TYPE

SYNTAX I nt eger 32(-127..128| 65535)

UNI TS "dB"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current Signal to Noise Ratio (SNR) margin with respect
to the received signal as perceived by the [ ocal PM
The val ue of 65535 is returned when the PVME i s Down or
Initializing.

This object maps to the aPMESNRWgn attribute in C ause 30.

If a Clause 45 MDIO Interface is present, then this
object maps to the 10P/ 2B RX SNR margin register."
REFERENCE
"[802.3ah] 30.11.2.1.4, 45.2.1.16"
o= { efmCuPrmeStatusEntry 5 }

ef nCuPrmePeer Snr Mgn OBJECT- TYPE

SYNTAX I nt eger 32(-127..128| 65535)

UNI TS "dB"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current SNR margin in dB with respect to the received
signal, as perceived by the renote (link partner) PME
The val ue of 65535 is returned when the PME is Down or
Initializing.

This object is irrelevant for the -R PME subtypes. The val ue
of 65535 SHALL be returned in this case.

If a Clause 45 MDIO Interface is present, then this
object maps to the 10P/ 2B link partner RX SNR margin
regi ster."

REFERENCE
"[802.3ah] 45.2.1.17"

o= { efmCuPreStatusEntry 6}

ef nCuPneLi neAt n OBJECT- TYPE

SYNTAX I nt eger 32(-127..128| 65535)

UNI TS "dB"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current Line Attenuation in dB as perceived by the |ocal
PIVE.
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The val ue of 65535 is returned when the PME is Down or
Initializing.

If a Clause 45 MDIO Interface is present, then this
object maps to the Line Attenuation register."

REFERENCE

"[802. 3ah] 45.2.1.18"

= { ef mCuPneStatusEntry 7 }

ef nCuPnePeer Li neAt n OBJECT- TYPE

SYNTAX I nt eger 32(-127..128| 65535)
UNI TS "dB"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The current Line Attenuation in dB as perceived by the renote
(l'ink partner) PME

The val ue of 65535 is returned when the PVME i s Down or
Initializing.

This object is irrelevant for the -R PME subtypes. The val ue
of 65535 SHALL be returned in this case.

If a Clause 45 MDIO Interface is present, then this
obj ect maps to the 20P/ 2B link partner Line Attenuation
regi ster."

REFERENCE

"[802. 3ah] 45.2.1.19"

= { ef mCuPneSt at uséntry 8 }

ef nCuPnmeEqui val ent Length  OBJECT- TYPE

Bei | i

SYNTAX Unsi gned32(0..8192| 65535)
UNI TS "

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"An estimate of the equivalent |oop’ s physical length in
neters, as perceived by the PME after the link is established.
An equivalent loop is a hypothetical 26AWs (0.4nm) |loop with a
perfect square root attenuation characteristic, w thout any
bri dged taps.

The val ue of 65535 is returned if the link is Down or
Initializing or the PVE is unable to estimate the equival ent

| engt h.

For a 10BASE-TL PME, if a Clause 45 MDIO Interface to the PME

is present, then this object maps to the 10P El ectrical Length
regi ster."
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REFERENCE
"[802. 3ah] 45.2.1.21"
o= { efmCuPrmeStatusEntry 9 }

ef MouPnmeTCCodi ngErrors OBJECT- TYPE

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

"The nunber of 64/65-octet encapsulation errors. This counter
is increnented for each 64/65-octet encapsul ation error
detected by the 64/65-octet receive function.

Thi s object maps to aTCCodi ngViol ations attribute in
Cl ause 30.

If a Clause 45 MDIO Interface to the PVE TC is present, then
this object maps to the TC coding violations register
(see 45.2.6.12).

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTi e,
defined in IF-MB."

REFERENCE
"[802.3ah] 61.3.3.1, 30.11.2.1.5, 45.2.6.12"

.= { efmCuPreStatusEntry 10 }

ef nCuPnmeTCCr cErrors OBJECT- TYPE

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

"The nunmber of TC-CRC errors. This counter is increnented for
each TC-CRC error detected by the 64/65-octet receive function
(see 61.3.3.3 and Figure 61-19).

This object maps to aTCCRCErrors attribute in
Cl ause 30.

If a Clause 45 MDIO Interface to the PVE TC is present, then
this object maps to the TC CRC error register
(see 45.2.6.11).

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTi e,
defined in IF-MB."
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REFERENCE
"[802.3ah] 61.3.3.3, 30.11.2.1.10, 45.2.6.11"
o= { efmCuPreStatusEntry 11 }

-- 2BASE-TL specific PVME group

ef mCuPne2B OBJECT IDENTIFIER ::={ efnmCuPre 5 }
ef mMCuPnme2BPr of i | eTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Ef nCuPre2BProfil eEntry
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"This tabl e supports definitions of adm nistrative and
operating profiles for 2BASE- TL PMEs.

The first 14 entries in this table SHALL al ways be defined as
foll ows (see 802.3ah Annex 63A):

Profile M nRate MaxRate Power Regi on Constellation Comrent
i ndex (Kbps) (Kbps) (dBm

1 5696 5696 13.5 1 32- TCPAM def aul t

2 3072 3072 13.5 1 32- TCPAM

3 2048 2048 13.5 1 16- TCPAM

4 1024 1024 13.5 1 16- TCPAM

5 704 704 13.5 1 16- TCPAM

6 512 512 13.5 1 16- TCPAM

7 5696 5696 14.5 2 32- TCPAM

8 3072 3072 14.5 2 32- TCPAM

9 2048 2048 14. 5 2 16- TCPAM

10 1024 1024 13.5 2 16- TCPAM

11 704 704 13.5 2 16- TCPAM

12 512 512 13.5 2 16- TCPAM

13 192 5696 0 1 0 best effort

14 192 5696 0 2 0 best effort
------- S

These default entries SHALL be created during agent
initialization and MJUST NOT be del et ed.

Entries following the first 14 can be dynamically created and
del eted to provide custom adm nistrative (configuration)
profiles and autonatic operating profiles.

This tabl e MUST be maintained in a persistent manner."
REFERENCE

"[802. 3ah] Annex 63A, 30.11.2.1.6"
o= { efnCuPne2B 2 }
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ef nCuPme2BPr of i | eEntry OBJECT- TYPE

SYNTAX Ef mCuPne2BProfil eEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Each entry corresponds to a single 2BASE-TL PME profile.
Each profile contains a set of paraneters, used either for
configuration or representation of a 2BASE-TL PME.

In case a particular profile is referenced via the

ef nCuPmeAdmi nProfile object (or ef nCuAdm nProfile if

ef mMCuPneAdni nProfile is zero), it represents the desired
paraneters for the 2BaseTL-O PME initialization.

If a profile is referenced via an ef nCuPmeQperProfil e object,
it represents the current operating paraneters of an
operational PME.

Profil es may be created/del eted using the row creation/
del eti on mechani smvi a ef nCuPne2BProfil eRowStatus. If an
active entry is referenced, the entry MJST remain 'active’
until all references are renoved.

Default entries MJST NOT be renoved."

| NDEX { ef mCuPrme2BProfil el ndex }

= { ef mCuPne2BProfil eTable 1 }

Ef mCuPne2BProfil eEntry :: =

SEQUENCE {
ef mMCuPme2BPr of i | el ndex Ef nProfi | el ndex,
ef nCuPme2BPr of i | eDescr SnnpAdmi nStri ng,
ef mCuPne2BRegi on | NTECER,
ef mMCuPne2BsMbde Ef nProfi |l el ndexOr Zer o,
ef nCuPme2BM nDat aRat e Unsi gned32,
ef nCuPme2BMaxDat aRat e Unsi gned32,
ef nMCuPnme2BPower Unsi gned32,
ef mMCuPnme2BConst el | ati on | NTEGER,
ef nCuPme2BPr of i | eRowsSt at us Rowst at us

}

ef mMCuPnme2BPr of i | el ndex OBJECT- TYPE

SYNTAX Ef nProfil el ndex

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"2BASE- TL PVE profil e index.

This object is the unique index associated with this profile.
Entries in this table are referenced via ef mCuAdm nProfile or
ef nCuPmeAdmi nProfil e objects.™

= { efmCuPme2BProfileEntry 1 }
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ef nCuPrme2BPr of i | eDescr OBJECT- TYPE

SYNTAX SnnpAdmi nString

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"A textual string containing information about a 2BASE- TL PME
profile. The string may include information about the data
rate and spectral limtations of this particular profile.”

= { efnmCuPne2BProfileEntry 2 }

ef mMCuPnme2BRegi on OBJECT- TYPE
SYNTAX | NTECGER {
regionl(1),
regi on2(2)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Regi onal settings for a 2BASE-TL PME, as specified in the
rel evant Regi onal Annex of [G 991.2].
Regi onal settings specify the Power Spectral Density (PSD)
mask and the Power Back-Of (PBO) val ues, and pl ace
linmtations on the nax all owed data rate, power, and
constellation.

Possi bl e values for this object are:
regi onl - Annexes A and F (e.g., North Anmerica)
regi on2 - Annexes B and G (e.g., Europe)

Annex A/ B specify regional settings for data rates 192-2304
Kbps usi ng 16- TCPAM encodi ng.

Annex F/ G specify regional settings for rates 2320-3840 Kbps
usi ng 16- TCPAM encodi ng and 768-5696 Kbps using 32- TCPAM
encodi ng.

If a Clause 45 MDIO Interface to the PVE is present, then this
object partially maps to the Region bits in the 2B general
paranmeter register."

REFERENCE
"[802.3ah] 45.2.1.42; [G 991.2] Annexes A B, F and G

o= { efmCuPre2BProfil eEntry 3 }

ef nCuPne2BsMode OBJECT- TYPE

SYNTAX Ef nProfil el ndexOr Zer o
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"Desired custom Spectral Mde for a 2BASE-TL PME. This object
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is a pointer to an entry in ef mMCuPme2BsMbdeTabl e and a bl ock
of entries in ef mMCuPne2BRat eReachTabl e, whi ch together define
(country-specific) reach-dependent rate limtations in
addition to those defined by efnCuPme2BRegi on.

The value of this object is the index of the referenced
spectral node.

The val ue of zero (default) indicates that no specific
spectral node is applicable.

Attenpts to set this object to a value that is not the val ue
of the index for an active entry in the correspondi ng spectral
node table MJST be rejected.”

REFERENCE

"ef nCuPne2BsModeTabl e, ef nCuPne2BRat eReachTabl e"

DEFVAL { 0 }
= { efmCuPme2BProfil eEntry 4 }

ef nCuPne2BM nDat aRate OBJECT- TYPE

Bei | i

SYNTAX Unsi gned32(192..5696)
UNI TS "Kbps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"M ninum Data Rate for the 2BASE- TL PME.
Thi s object can take values of (n x 64)Kbps,
where n=3..60 for 16- TCPAM and n=12..89 for 32- TCPAM encodi ng.

The data rate of the 2BASE-TL PME is considered 'fixed when
the value of this object equals that of efmCuPrme2BMaxDat aRat e.
I f ef mMCuPne2BM nDat aRate is | ess than ef mCuPne2BMaxDat aRate in
the administrative profile, the data rate is consi dered
"adaptive', and SHALL be set to the maxi num attai nable rate
not exceedi ng ef nCuPne2BMaxDat aRat e, under the spectral
linmtations placed by the ef mMCuPne2BRegi on and

ef nCuPnme2BsMode.

Note that the current operational data rate of the PME is
represented by the ifSpeed object of IF-MB.

If a Clause 45 MDIO Interface to the PVE is present, then this
object maps to the Mn Data Ratel bits in the 2B PVD
parameters register.

Thi s object MJST be namintained in a persistent manner."

REFERENCE

"[802. 3ah] 45.2. 1. 43"

= { efmCuPnme2BProfil eEntry 5 }
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ef nCuPne2BMaxDat aRate OBJECT- TYPE

SYNTAX Unsi gned32(192..5696)
UNI TS " Kbps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Maxi mum Data Rate for the 2BASE- TL PME.
Thi s obj ect can take values of (n x 64)Kbps,
where n=3..60 for 16- TCPAM and n=12..89 for 32- TCPAM encodi ng.

The data rate of the 2BASE-TL PME is considered 'fixed when
the value of this object equals that of efmCuPrme2BM nDat aRat e.
I f ef mMCuPne2BM nDat aRate is | ess than ef mCuPne2BMaxDat aRate in
the adm nistrative profile, the data rate is considered
"adaptive', and SHALL be set to the maxi num attai nable rate
not exceedi ng ef nCuPne2BMaxDat aRat e, under the spectral
linmtations placed by the ef mMCuPne2BRegi on and

ef nCuPnme2BsMode.

Note that the current operational data rate of the PME is
represented by the ifSpeed object of IF-MB.

If a Clause 45 MDIO Interface to the PVE is present, then this
object maps to the Max Data Ratel bits in the 2B PVD
parameters register.

Thi s object MJST be nmintained in a persistent manner."
REFERENCE

"[802. 3ah] 45.2.1.43"
o= { efmCuPre2BProfil eEntry 6 }

ef nCuPne2BPower OBJECT- TYPE

SYNTAX Unsi gned32( 0] 10. . 42)

UNI TS "0.5 dBnt

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Signal Transmit Power. Miltiple of 0.5 dBm
The value of 0 in the adm nistrative profile neans that the
signal transmt power is not fixed and SHALL be set to
maxi m ze the attainable rate, under the spectral linitations
pl aced by the ef mMCuPme2BRegi on and ef mCuPrme2BsMbde.

If a Clause 45 MDIO Interface to the PVE is present, then this
obj ect maps to the Powerl bits in the 2B PVD paraneters
regi ster."
REFERENCE
"[802.3ah] 45.2.1.43"
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o= { efmCuPre2BProfil eEntry 7 }

ef mMCuPne2BConst el | ati on  OBJECT- TYPE
SYNTAX | NTEGER {
adaptive(0),
tcpaml6(1),
t cpanB2( 2)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"TCPAM Constel |l ati on of the 2BASE- TL PME.
The possi bl e val ues are:

adapti ve(0) - either 16- or 32- TCPAM
tcpaml6( 1) - 16- TCPAM
t cpanB2( 2) - 32- TCPAM

The val ue of adaptive(0) in the administrative profile means
that the constellation is not fixed and SHALL be set to

maxi m ze the attainable rate, under the spectral linitations
pl aced by the ef mMCuPme2BRegi on and ef mCuPrme2BsMbde.

If a Clause 45 MDIO Interface to the PVE is present, then this
obj ect maps to the Constellationl bits in the 2B general
parameter register."
REFERENCE
"[802. 3ah] 45.2.1.43"
o= { efnmCuPne2BProfileEntry 8 }

ef mMouPne2BPr of i | eRowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object controls the creation, nodification, or deletion
of the associated entry in the ef mCuPne2BProfil eTabl e per the
semantics of RowSt at us.

If an "active’ entry is referenced via ef mMCuAdm nProfile or
ef mCuPneAdni nProfil e instance(s), the entry MJST renain
"active’.

An "active’ entry SHALL NOT be nodified. 1In order to nodify
an existing entry, it MJST be taken out of service (by setting
this object to "notlnService' ), nodified, and set 'active’
again."

o= { efmCuPre2BProfil eEntry 9 }
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ef nCuPne2BsModeTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPne2BsModeEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table, together with ef nCu2BReachRat eTabl e, supports
definition of adm nistrative custom spectral nodes for

2BASE- TL PMEs, describing spectral limtations in addition to
those specified by ef mCuPme2BRegi on.

In some countries, spectral regulations (e.g., UK ANFP) limt
the Iength of the |oops for certain data rates. This table
all ows these country-specific limtations to be specified.

Entries in this table referenced by the ef mMCuPme2Bshbde
MJUST NOT be deleted until all the active references are
renoved.

This tabl e MUST be maintained in a persistent manner."
REFERENCE

"ef mMCu2BReachRat eTabl e"
o= { efnCuPne2B 3}

ef nCuPme2BsMbdeEnt ry OBJECT- TYPE

SYNTAX Ef mCuPne2BsModeEnt ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Each entry specifies a spectral node description and its
i ndex, which is used to reference corresponding entries in the
ef nCu2BReachRat eTabl e.

Entries nmay be created/del eted using the row creation/
del eti on mechani smvi a ef nCuPnme2BsMbdeRowsSt at us. "

| NDEX { ef mCuPrme2BsModel ndex }

i = { efmCuPrme2BsMbdeTable 1 }

Ef mCuPne2BsModeEntry :: =
SEQUENCE {
ef nCuPne2BsMbdel ndex Ef mPr of i | el ndex,
ef nCuPme2BsMbdeDescr SnnpAdmi nStri ng,
ef nCuPne2BsMbdeRowsSt at us Rowst at us

}

ef nMCuPme2BsModel ndex OBJECT- TYPE
SYNTAX Ef nProfil el ndex
MAX- ACCESS not -accessi bl e
STATUS current
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DESCRI PTI ON
"2BASE- TL PME Spectral Mode index.
This object is the unique index associated with this spectral
node.

Entries in this table are referenced via the ef nCuPne2BsMode
obj ect."

c:= { efnmCuPne2BsMbdeEntry 1 }

ef nCuPne2BsModeDescr OBJECT- TYPE

SYNTAX SnnpAdmi nString
MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"A textual string containing information about a 2BASE-TL PME

spectral node. The string may include information about

correspondi ng (country-specific) spectral regul ations

and rate/reach limtations of this particular spectral node."
c:= { efnmCuPne2BsMbdeEntry 2 }

ef nCuPne2BsMbdeRowSt at us OBJECT- TYPE

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

"This object controls creation, nodification, or deletion of
the associated entry in ef nCuPne2BsModeTabl e per the semantics
of RowSt at us.

If an "active’ entry is referenced via ef nCuPme2BsMde
i nstance(s), the entry MJST remain ’active’.

An "active’ entry SHALL NOT be nodified. 1In order to nodify
an existing entry, it MJST be taken out of service (by setting
this object to "notlnService' ), nodified, and set 'active’
again."

i = { efmCuPrme2BsMbodeEntry 3 }

ef nCuPne2BReachRat eTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ef nCuPne2BReachRat eEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This tabl e supports the definition of adm nistrative custom
spectral nodes for 2BASE-TL PMEs, providing spectral
limtations in addition to those specified by

ef nCuPme2BRegi on.
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The spectral regulations in sone countries (e.g., UK ANFP)
l[imt the length of the | oops for certain data rates.

This table allows these country-specific limtations to be
speci fied.

Below i s an exanple of this table for [ ANFP]:

Equi val ent MaxRate MaxRate
Lengt h PAML6 PAMB2

(m (Kbps) (Kbps)
__________ S
975 2304 5696
1125 2304 5504
1275 2304 5120
1350 2304 4864
1425 2304 4544
1500 2304 4288
1575 2304 3968
1650 2304 3776
1725 2304 3520
1800 2304 3264
1875 2304 3072
1950 2048 2688
2100 1792 2368
2250 1536 0
2400 1408 0
2550 1280 0
2775 1152 0
2925 1152 0
3150 1088 0
3375 1024 0
__________ S

Entries in this table referenced by an ef nCuPne2BsMde
i nstance MJUST NOT be del et ed.

This tabl e MUST be maintai ned in a persistent manner."
REFERENCE

"[ ANFP] "
o= { efnCuPne2B 4 }

ef nCuPme2BReachRat eEntry OBJECT- TYPE
SYNTAX Ef mMCuPne2BReachRat eEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Each entry specifies maxi mum 2BASE-TL PME data rates
allowed for a certain equivalent |oop | ength, when using
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16- TCPAM or 32- TCPAM encodi ng.

When a 2BASE-TL PME is initialized, its data rate MJST NOT
exceed one of the following linitations:
- the value of efnCuPrme2BVaxDat aRat e
- maxi rum data rate all owed by ef nCuPme2BRegi on and
ef mCuPnme2BPower
- maximum data rate for a given encoding specified in the
ef mMCuPnme2BsModeEntry, corresponding to the equival ent | oop
| ength, estimated by the PME

It is RECOWENDED t hat the ef mCuPme2BEqui val ent Lengt h val ues
are assigned in increasing order, starting fromthe m ni num
val ue.

Entries may be created/del eted using the row creation/
del eti on mechani smvi a ef nCuPne2ReachRat eRowsSt at us. "

| NDEX { ef mCuPrme2BsModel ndex, ef nCuPme2BReachRat el ndex }

= { ef nCuPne2BReachRateTable 1 }

Ef mCuPne2BReachRat eEntry :: =

SEQUENCE {
ef MCuPme2BReachRat el ndex Ef nProfi | el ndex,
ef nCuPnme2BEqui val ent Lengt h Unsi gned32,
ef nCuPme2BMaxDat aRat ePanil6 Unsi gned32,
ef nCuPme2BMaxDat aRat ePanB2 Unsi gned32,
ef nCuPne2BReachRat eRowSt at us RowSt at us

}

ef nCuPnme2BReachRat el ndex OBJECT- TYPE

SYNTAX Ef nProfil el ndex

MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"2BASE- TL custom spectral npde Reach-Rate table index.
This object is the unique index associated with each entry."
= { ef mCuPnme2BReachRateEntry 1 }

ef nCuPme2BEqui val ent Length OBJECT- TYPE

SYNTAX Unsi gned32(0..8192)
UNI TS "

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"Maxi mum al | owed equi val ent | oop’s physical length in neters
for the specified data rates.

An equivalent loop is a hypothetical 26AWs (0.4nm) |loop with a
perfect square root attenuation characteristic, w thout any
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bri dged taps."
::= { efnmCuPne2BReachRateEntry 2 }

ef nCuPne2BMaxDat aRat ePanmll6 OBJECT- TYPE
SYNTAX Unsi gned32( 0] 192. . 5696)
UNI TS " Kbps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

Novenber 2007

"Maxi mum data rate for a 2BASE-TL PME at the specified

equi val ent loop's | ength using TG PAML6 encodi ng.

The val ue of zero neans that TC PAML6 encodi ng shoul d not be

used at this distance."
i = { efnmCuPrme2BReachRateEntry 3 }

ef nCuPne2BMaxDat aRat ePanB2 OBJECT- TYPE
SYNTAX Unsi gned32( 0] 192. . 5696)
UNI TS " Kbps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Maxi mum data rate for a 2BASE-TL PME at the specified

equi val ent loop's | ength using TG PAM32 encodi ng.

The val ue of zero neans that TC PAMB2 encodi ng shoul d not be

used at this distance."
::= { efnCuPne2BReachRateEntry 4 }

ef MCuPme2BReachRat eRowSt at us OBJECT- TYPE
SYNTAX Rowst at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object controls the creation, nodification,

or del etion

of the associated entry in the ef mCuPne2BReachRat eTabl e per

the semantics of RowSt at us.

If an "active’ entry is referenced via ef nCuPme2BsMde

i nstance(s), the entry MJST remain ’active’.

An *active’ entry SHALL NOT be nodifi ed.

In order to nodify

an existing entry, it MJST be taken out of service (by setting

this object to "notlnService ), nodified,

again."
::={ efnmCuPrme2BReachRateEntry 5 }

-- 10PASS- TS specific PME group

Bei l i St andards Track
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ef nCuPnel10PPr of i | eTabl e OBJECT- TYPE
SEQUENCE OF Ef nCuPrelOPProfil eEntry

Bei | i

nCuPnel1l0P

SYNTAX
MAX- ACCESS
STATUS

EFMCu Interfaces MB

OBJECT I DENTIFIER ::= { efnCuPme 6 }

not - accessi bl e

current

DESCRI PTI ON
"This tabl e supports definitions of configuration profiles for

10PASS-T

S PMEs.

Novenber

2007

The first 22 entries in this table SHALL al ways be defined as

foll ows (see 802.3ah Annex 62B. 3,

Profil e Bandpl an UPBO BandNot ch DRate URate Comment
PSDMVask# p#

| ndex

These default entries SHALL be created during agent

p#

2,6,10,11

, 9,11
, 9,11
, 10, 11
9,11
, 10, 11
, 10, 11
, 10, 11
, 9,11
, 9,11

GUoooulo oo

OMNDNNNNNNNNOOOOOOOOOOO

p#
20
20
20

100
70
50
30
30
25
15
10

5

100
70
50
30
30
25

table 62B-1):

p#

20 default profile

20
20
100
50
10
30
5
25
15
10
5
100
50
10
30
5
25
15
10

initialization and MJUST NOT be del et ed.

Entries following the first 22 can be dynamically created and
del eted to provide custom adm nistrative (configuration)
profiles and autonatic operating profiles.

This tabl e MUST be maintai ned in a persistent manner."

REFERENCE

St andards Track
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"[802.3ah] Annex 62B.3, 30.11.2.1.6"
= { ef nCuPnel0P 1 }

ef nCuPmel10PProfil eEntry OBJECT- TYPE

SYNTAX Ef mCuPnel10PProfil eEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"Each entry corresponds to a single 10PASS-TS PME profile.

Each profile contains a set of paraneters, used either for
configuration or representation of a 10PASS-TS PME.

In case a particular profile is referenced via the

ef nCuPmeAdmi nProfile object (or ef nCuAdm nProfile if

ef mMCuPneAdni nProfile is zero), it represents the desired
paraneters for the 10PassTS-O PME initialization.

If a profile is referenced via an ef nCuPmeQperProfil e object,
it represents the current operating paraneters of the PME.

Profiles nmay be created/del eted using the row creation/

del eti on mechani smvi a ef nMCuPnelOPProfil eRowStatus. |f an
"active entry is referenced, the entry MJST remain 'active’
until all references are renoved.

Default entries MJST NOT be renoved."

| NDEX { ef mCuPnmelOPProfil el ndex }

= { ef mCuPnelOPProfil eTable 1 }

Ef mMCuPnel0PProfil eEntry :: =

SEQUENCE {
ef mMCuPme10PPr of i | el ndex Ef nProfil el ndex,
ef nCuPnme10PPr of i | eDescr SnnpAdmi nStri ng,

}

ef mMCuPnel0PBandpl anPSDivskProfile | NTEGER,
ef MCuPnme10PUPBORef er enceProfil e | NTEGER,
ef mMCuPnmel10PBandNot chProfi | es BI TS,

ef mMCuPnel0PPayl| oadDRat eProfil e | NTEGER,
ef mMCuPnel0PPayl| oadURat eProfil e | NTEGER,
ef MCuPnme10PPr of i | eRowSt at us RowsSt at us

ef MCuPnme10PPr of i | el ndex OBJECT- TYPE
SYNTAX Ef nProfil el ndex
MAX- ACCESS not -accessi bl e
STATUS current
DESCRI PTI ON

"10PASS- TS PME profil e index.

This object is the unique index associated with this profile.
Entries in this table are referenced via ef nCuAdmi nProfile or
ef mCuPnmeAdni nProfile. "
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c:={ efnmCuPnelOPProfileEntry 1}

ef nCuPme10PPr of i | eDescr OBJECT- TYPE

SYNTAX SnnpAdmi nString

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"A textual string containing information about a 10PASS-TS PME
profile. The string may include information about data rate
and spectral limtations of this particular profile.”

c:={ efmCuPnelOPProfileEntry 2 }

ef mMCuPnel0PBandpl anPSDiVskProfile OBJECT- TYPE
SYNTAX | NTEGER {

profilel(l),
profile2(2),
profile3(3),
profile4(4),
profil e5(5),
profil e6(6),
profile7(7),
profil e8(8),
profile9(9),

profil el0(10),
profilell(11),
profilel2(12),
profil el3(13),
profil eld(14),
profil el5(15),
profil el6(16),
profilel7(17),
profil el8(18),
profil el9(19),
profil e20(20),
profile21(21),
profil e22(22),
profil e23(23),
profil e24(24),
profil e25(25),
profil e26(26),
profil e27(27),
profil e28(28),
profil e29(29),
profil e30(30)

}
MAX- ACCESS read-create

STATUS current
DESCRI PTI ON
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"The 10PASS-TS PME Bandpl an and PSD Mask Profile, as specified
in 802.3ah Annex 62A, table 62A-1. Possible values are:

Profil e Name PSD Mask Bands G 993.1

profilel(l) T1.424 FTTCab. ML
profile2(2) T1.424 FTTEX. ML

profil e3(3) T1.424 FTTCab. M2
profile4(4) T1.424 FTTEX. M2

profil e5(5) T1.424 FTTCab. ML

profil e6(6) T1.424 FTTEX. ML
profile7(7) T1.424 FTTCab. M2

profil e8(8) T1.424 FTTEX. M2

profil e9(9) T1.424 FTTCab. ML
profilelO(10) T1.424 FTTEx. ML
profilell(11) T1.424 FTTCab. M
profilel2(12) T1.424 FTTEx. M
profilel3(13) TS 101 270-1 Pcab. ML. A
profilel4(14) TS 101 270-1 Pcab. ML. B
profilel5(15) TS 101 270-1 Pex.P1. ML
profilel6(16) TS 101 270-1 Pex.P2. ML
profilel7(17) TS 101 270-1 Pcab. M
profilel8(18) TS 101 270-1 Pex.P1. M
profilel9(19) TS 101 270-1 Pex.P2. M
profile20(20) TS 101 270-1 Pcab. ML. A
profile21(21) TS 101 270-1 Pcab. ML. B
profile22(22) TS 101 270-1 Pex.P1. ML
profile23(23) TS 101 270-1 Pex.P2. ML
profile24(24) TS 101 270-1 Pcab. M
profile25(25) TS 101 270-1 Pex.P1. M
profile26(26) TS 101 270-1 Pex.P2. M

<
c
<
C

XXXXCCLCLCCCCX XX XXXXCeecuuuoxxxx
QLLLUOLULULULULLOLULULUOUOULUUULUUUUU
ccccccccccccccccccccccccccccc
QLLLUOULULULULOLULULUOUOULUUULUUUUU
CCCCXXXXXXXCCCCCCCXXXXCcCCCcCccc

profile27(27) G993.1 F.1.2.1 Annex F
profile28(28) G993.1 F.1.2.2 Annex F
profile29(29) G993.1 F.1.2.3 Annex F
profile30(30) T1.424 FTTCab. ML (ext.) D Annex A
-------------- T ey

REFERENCE
"[802. 3ah] Annex 62A"
o= { efmCuPrmelOPProfil eEntry 3 }

ef nCuPnmel10PUPBORef er enceProfil e OBJECT- TYPE
SYNTAX | NTEGER {

profile0(0),
profilel(l),
profile2(2),
profile3(3),
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profile4(4),

profil e5(5),

profil e6(6),

profile7(7),

profil e8(8),

profil e9(9)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

Novenber 2007

"The 10PASS-TS PME Upstream Power Back-Of (UPBO Reference

PSD Profile, as specified in 802.3 Annex 62A,

Possi bl e val ues are:

____________ o o o o e e f e e e e e m e e e e e mmm——o -

Profile Name  Reference PSD

____________ o o o o e e f e e e e e m e e e e e mmm——o -

profile0(0) no profile

profilel(l) T1.424 Noi se ML

profile2(2) T1.424 Noi se M2

profile3(3) T1.424 Noi se ML
\Y/2

A
A
F
profiled4(4) T1.424 Noi se F
profile5(5) TS 101 270-1 Noise A&B
profile6(6) TS 101 270-1 Noise C
profile7(7) TS 101 270-1 Noise D
profile8(8) TS 101 270-1 Noise E
profile9(9) TS 101 270-1 Noise F

REFERENCE
"[802. 3ah] Annex 62A.3.5"
c:={ efnCuPnmelOPProfil eEntry 4 }

ef nCuPnel0PBandNot chProfil es OBJECT- TYPE
SYNTAX BITS {

profile0(0),
profilel(l),
profile2(2),
profile3(3),
profile4(4),
profil e5(5),
profil e6(6),
profile7(7),
profil e8(8),
profile9(9),

profil el0(10),
profilell(11)

}
MAX- ACCESS read-create

Bei l i St andards Track
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STATUS current

DESCRI PTI ON
"The 10PASS-TS PME Egress Control Band Notch Profile bitmap,
as specified in 802.3 Annex 62A, table 62A-4. Possible val ues

are:
-------------- T
Profil e Nane G 991.3 T1.424 TS 101 270-1 StartF EndF
tabl e table table (MHz) (MH2)
-------------- T
profil e0(0) no profile
profilel(l) F-5 #01 - - 1.810 1.825
profile2(2) 6- 2 15-1 17 1.810 2.000
profil e3(3) F-5 #02 - - 1.907 1.912
profile4(4) F-5 #03 - - 3.500 3.575
profil e5(5) 6- 2 - 17 3.500 3.800
profil e6(6) - 15-1 - 3.500 4.000
profile7(7) F-5 #04 - - 3.747 3.754
profil e8(8) F-5 #05 - - 3.791 3.805
profil e9(9) 6- 2 - 17 7.000 7.100
profilel0(10) F-5 #06 15-1 - 7.000 7.300
profilell(11) 6-2 15-1 1 10. 100 10. 150
-------------- T

Any conbi nation of profiles can be specified by ORI ng
i ndi vidual profiles, for exanple, a value of 0x2230 sel ects
profiles 2, 6, 10, and 11."
REFERENCE
"[802. 3ah] Annex 62A.3.5"
c:={ efmCuPnelOPProfileEntry 5 }

ef mMCuPnel0PPayl oadDRat eProfile OBJECT- TYPE
SYNTAX | NTEGER {

profil e5(5),

profil el0(10),
profil el5(15),
profil e20(20),
profil e25(25),
profil e30(30),
profil e50(50),
profile70(70),
profilel00(100),
profil el40(140),
profile200(200)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The 10PASS-TS PME Downstream Payl oad Rate Profile, as
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specified in 802.3 Annex 62A. Possible val ues are:

profil e5(5) - 2.5 Mops
profil elO(10) - 5 Mops
profil el5(15) - 7.5 Mops
profil e20(20) - 10 Mops
profil e25(25) - 12.5 Mps
profil e30(30) - 15 Mops
profil e50(50) - 25 Mops
profil e70(70) - 35 Mops
profilel00(100) - 50 Mops
profil el40(140) - 70 Mops
profile200(200) - 100 Mops

Each val ue represents a target for the PME s Downstream
Payl oad Bitrate as seen at the MI. |If the payload rate of
the sel ected profile cannot be achi eved based on the | oop
envi ronnment, bandpl an, and PSD mask, the PME initialization
SHALL fail."

REFERENCE
"[802. 3ah] Annex 62A.3.6"

o= { efmCuPrmelOPProfil eEntry 6 }

ef mMCuPnel0PPayl oadURat eProfile OBJECT- TYPE
SYNTAX | NTEGER {

profil e5(5),

profil el0(10),
profil el5(15),
profil e20(20),
profil e25(25),
profil e30(30),
profil e50(50),
profile70(70),
profilel00(100)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The 10PASS-TS PME Upstream Payl oad Rate Profile, as specified
in 802.3 Annex 62A. Possible val ues are:

profil e5(5) - 2.5 Mops
profil elO(10) - 5 Mops
profil el5(15) - 7.5 Mops
profil e20(20) - 10 Mops
profil e25(25) - 12.5 Mops
profil e30(30) - 15 Mops
profil e50(50) - 25 Mops
profil e70(70) - 35 Mops

profilel00(100) 50 Mops
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Bei | i

Each val ue represents a target for the PME s Upstream Payl oad

Bitrate as seen at the MI. If the payload rate of the
selected profile cannot be achi eved based on the | oop
envi ronnment, bandplan, and PSD mask, the PME initialization
SHALL fail."

REFERENCE
"[802. 3ah] Annex 62A.3.6"

c:={ efmCuPnelOPProfileEntry 7 }

ef nCuPme10PPr of i | eRowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object controls creation, nodification, or deletion of
the associated entry in ef nCuPnmelOPProfil eTabl e per the
semantics of RowStat us.

If an active entry is referenced via ef mMCuAdm nProfile or
ef nCuPmeAdmi nProfile, the entry MIUST remain "active' until
all references are renoved.

An *active’ entry SHALL NOT be nodified. 1In order to nodify

an existing entry, it MJST be taken out of service (by setting

this object to 'notlnService' ), nodified, and set 'active’
again."
.= { efmCuPrmelOPProfil eEntry 8 }

ef nCuPnel0PSt at usTabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"This table provides status information of EFMCu 10PASS-TS
PMEs (nodens).

This table contains |ive data fromthe equi pnent. As such,
it is NOT persistent.”
o= { efnCuPnel0OP 2 }

ef MCuPnel0PSt at usentry OBJECT- TYPE
SYNTAX Ef mMCuPnel10PSt at uséntry
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the EFMCu 10PASS-TS PME Status table."
INDEX { iflndex }
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c:={ ef mCuPnmel0PSt atusTable 1 }

Ef nCuPmel0PSt at usentry :: =
SEQUENCE {
ef nCuPnel10PFECCor r ect edBl ocks Count er 32,
ef nCuPnme10PFECUncor r ect edBl ocks Count er 32

}

ef MCuPnmel10PFECCor r ect edBl ocks OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The nunber of received and corrected Forward Error Correction
(FEC) codewords in this 10PASS-TS PME

Thi s object maps to the aPMEFECCorrect edBl ocks attribute in
Cl ause 30.

If a Clause 45 MDIO Interface to the PMAV/ PMD i s present,
then this object maps to the 10P FEC correctable errors
regi ster.

Di scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
as indicated by the value of ifCounterD scontinuityTinmne,
defined in IF-MB."

REFERENCE
"[802.3ah] 45.2.1.22, 30.11.2.1.8"

o= { ef mCuPnmelOPSt atuskEntry 1 }

ef nCuPnmel10PFECUncor r ect edBl ocks OBJECT- TYPE

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

"The nunber of received uncorrectable FEC codewords in this
10PASS- TS PME

Thi s object maps to the aPMEFECUncorrectabl eBl ocks attribute
in C ause 30.

If a Clause 45 MDIO Interface to the PMAV/ PMD i s present,
then this object maps to the 10P FEC uncorrectable errors
regi ster.

D scontinuities in the value of this counter can occur at
re-initialization of the nanagenent system and at other tines
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as indicated by the value of ifCounterD scontinuityTine,
defined in IF-MB."

REFERENCE
"[802.3ah] 45.2.1.23, 30.11.2.1.9"

c:={ ef mCuPnmel0OPSt at usentry 2 }

-- Conformance Statenents

ef nCuG oups OBJECT I DENTIFIER ::= { efmCuConfornmance 1 }

ef nCuConpl i ances OBJECT | DENTI FI ER :: = { efnCuConformance 2 }

-- (bj ect Goups

ef mCuBasi cG oup OBJECT- GROUP
OBJECTS {
ef mMCuPAFSupport ed,
ef mMCuAdmi nProfil e,
ef mCuTar get Dat aRat e,
ef mCuTar get Snr Myn,
ef mMCuAdapt i veSpectr a,
ef mCuPort Si de,
ef mCuFl t St at us

}

STATUS current

DESCRI PTI ON
"A collection of objects representing nmanagenent i nformation
common for all types of EFMCu ports.”

:={ efmCuGoups 1 }

ef MCUPAFG oup OBJECT- GROUP
OBJECTS {
ef mCuPeer PAFSupport ed,
ef MCuPAFCapaci ty,
ef mCuPeer PAFCapaci ty,
ef MCuPAFAdNi nSt at e,
ef MCuPAFDi scover yCode,
ef mMCuPAFRenot eDi scover yCode,
ef mMouNumPMVEs

STATUS current
DESCRI PTI ON

"A collection of objects supporting OPTI ONAL PME

Aggregation Function (PAF) and PAF discovery in EFMCu ports."
= { efmMCuG oups 2 }
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ef MCuPAFEr r or sGroup OBJECT- GROUP
OBJECTS {
ef MCuPAFI nError s,
ef MCuPAFI nSrmal | Fr agnent s,
ef nCuPAFI nLar geFr agnent s,
ef mMCuPAFI nBadFr agnent s,
ef MCuPAFI nLost Fragnent s,
ef nCuPAFI nLost Starts,
ef nCuPAFI nLost Ends,
ef MCuPAFI nOver f | ows

}

STATUS current

DESCRI PTI ON
"A collection of objects supporting OPTIONAL error counters
of PAF on EFMCu ports."

o= { efmCuG oups 3 }

ef mMCuPnmeG oup OBJECT- GROUP
OBJECTS {
ef mMCuPrmeAdm nProfil e,
ef mCuPnmeQper St at us,
ef mCuPneFl t St at us,
ef mMCuPnmeSubTypesSupport ed,
ef nCuPmeAdmi nSubType,
ef mCuPneQper SubType,
ef mMCuPAFRenot eDi scover yCode,
ef mCuPnmeQper Profil e,
ef mCuPnmeSnr Myn,
ef nCuPrmePeer Snr Myn,
ef mCuPreLi neAt n,
ef nCuPnePeer Li neAt n,
ef mMCuPneEqui val ent Lengt h,
ef mMouPnmeTCCodi ngError s,
ef MCuPneTCCr cErrors,
ef mMCuPmeThr eshLi neAt n,
ef nCuPmeThr eshSnr Mgn

}

STATUS current

DESCRI PTI ON
"A collection of objects providing infornmation about
a 2BASE- TL/ 10PASS- TS PME. "

o= { efmCuG oups 4 }

ef mCuAl ar mConf Gr oup OBJECT- GROUP
OBJECTS {
ef mMCuThr eshLowRat e,
ef mCuLowRat eCr ossi ngEnabl e,
ef mMCuPmeThr eshLi neAt n,
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ef mCuPneLi neAt nCr ossi ngEnabl e,
ef mCuPnmeThr eshSnr Myn,

ef nCuPmeSnr MgnCr ossi ngEnabl e,
ef mCuPneDevi ceFaul t Enabl e,

ef nCuPmeConf i gl ni t Fai | Enabl e,
ef mCuPnePr ot ocol I ni t Fai | Enabl e

}
STATUS current
DESCRI PTI ON

"A collection of objects supporting configuration of alarm
threshol ds and notifications in EFMCu ports."

= { efmuG oups 5 }

ef MCuNot i fi cati onGroup NOTI FI CATI ON- GROUP

NOTI FI CATI ONS {

ef mCuLowRat eCr ossi ng,

ef mCuPneLi neAt nCr ossi ng,

ef mCuPnmeSnr MgnCr ossi ng,

ef mCuPneDevi ceFaul t,

ef nCuPmeConfi gl nitFailure,
ef mCuPnePr ot ocol I nitFailure

}
STATUS current
DESCRI PTI ON

"This group supports notifications of significant conditions
associ ated with EFMCu ports."

= { efmuG oups 6 }

ef mMCuPne2BPr of i | eGroup OBJECT- GROUP

Bei | i

OBJECTS {

ef mMCuPnme2BPr of i | eDescr,

ef mCuPne2BRegi on,

ef nCuPne2BsMbde,

ef nCuPne2BM nDat aRat e,

ef nCuPne2BMaxDat aRat e,

ef mMCuPnme2BPower ,

ef mMCuPme2BConst el | ati on,

ef nCuPne2BPr of i | eRowsSt at us,
ef nCuPnme2BsMbdeDescr,

ef nCuPnme2BsMbdeRowsSt at us,
ef nCuPnme2BEqui val ent Lengt h,
ef nCuPne2BMaxDat aRat ePamil6,
ef nCuPne2BMaxDat aRat ePanB2,
ef nCuPne2BReachRat eRowSt at us

STATUS current
DESCRI PTI ON

"A collection of objects that constitute a configuration
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profile for configuration of 2BASE-TL ports."
= { efmMCuG oups 7}

ef mMouPnel0PProf i | eGr oup OBJECT- GROUP
OBJECTS {

ef mMCuPme10PPr of i | eDescr,
ef mCuPnel0PBandpl anPSDiVskPr of i | e,
ef MCuPme10PUPBORef er enceProfi | e,
ef nCuPnel10PBandNot chProfil es,
ef mMCuPnel0PPayl oadDRat ePr of i | e,
ef mMCuPnel0PPayl oadURat ePr of i | e,
ef nCuPnme10PPr of i | eRowSt at us

}

STATUS current

DESCRI PTI ON
"A collection of objects that constitute a configuration
profile for configuration of 10PASS-TS ports."

= { efmMCuG oups 8 }

ef MCuPnel0PSt at usGroup OBJECT- GROUP
OBJECTS {
ef nCuPnel10PFECCor r ect edBl ocks,
ef nCuPnme10PFECUncor r ect edBl ocks

STATUS current

DESCRI PTI ON
"A collection of objects providing status information
specific to 10PASS-TS PMEs. "

o= { efmCuG oups 9 }

-- Conpliance Statenents

ef mCuConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenment for 2BASE- TL/ 10PASS-TS i nterf aces.
Compliance with the foll owing external conpliance statenents

i s REQUI RED:

M B Modul e Conpl i ance St at enent
IF-M B i f Conpliance3

Et her Li ke-M B dot 3Conpl i ance2
MAU- M B mauModl f Conpl 3

Compliance with the foll owing external conpliance statenents
is OPTIONAL for inplenentations supporting PVME Aggregation
Function (PAF) with flexible cross-connect between the PCS
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and PME ports:
M B Modul e Conpl i ance St at enent
| F- | NVERTED- STACK-M B i f I nvConpl i ance
| F- CAP- STACK- M B i f CapSt ackConpl i ance"
MODULE -- this nodul e

MANDATORY- GROUPS {
ef mCuBasi cGr oup,
ef mMouPmeG oup,
ef mCuAl ar mConf Gr oup,
ef MCuNot i fi cati onG oup

}

GROUP ef nCuPnme2BPr of i | eGr oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting 2BASE- TL PHY."

GROUP ef mMCuPnmel0PProf i | eGr oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting 10PASS-TS PHY. "

GROUP ef MCuPAFG oup
DESCRI PTI ON
"Support for this group is only required for
i mpl ement ati ons supporting PME Aggregation Function (PAF)."

GROUP ef nCuPAFEr r or sG oup

DESCRI PTI ON
"Support for this group is OPTIONAL for inplenmentations
supporting PME Aggregation Function (PAF)."

GROUP ef MCuPnel0PSt at usGr oup

DESCRI PTI ON
"Support for this group is OPTIONAL for inplenmentations
supporting 10PASS-TS PHY."

OBJECT ef mMCuPnmeSubTypesSupport ed
SYNTAX BI TS {

i eee2BaseTL((0),

i eee2BaseTLR(1),

i eeelOPassTSQ(2),

i eeel0PassTSR(3)

}
DESCRI PTI ON
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"Support for all subtypes is not required. However, at
| east one value SHALL be supported.™

OBJECT ef mMCuPnmeAdni nSubType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required (needed only for PMES
supporting nore than a single subtype, e.g.,

i eee2BaseTLO and i eee2BaseTLR or ieeelOPassTSO and
i eeelOPassTSR) . "

OBJECT ef nCuTar get Snr Mgn

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is OPTIONAL. For PHYs without wite access,
the target SNR nmargin SHALL be fixed at 5dB for 2BASE-TL
and 6dB for 10PASS-TS."

OBJECT ef mMCuAdapt i veSpectra
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is OPTIONAL. For PHYs without wite access,
the default value SHOULD be fal se."

::={ efmCuConpliances 1 }
END

Security Considerations

There is a nunber of managed objects defined in the EFM CU-M B nodul e
that have a MAX- ACCESS cl ause of read-wite or read-create. Most
objects are witeable only when the link is Down. Witing to these
obj ects can have potentially disruptive effects on network operati on,
for exanpl e:

0 Changi ng of ef mCuPmeAdni nSubType may | ead to a potential | ocking
of the link, as peer PMEs of the sane subtype cannot exchange
handshake nessages.

0 Changi ng of ef mMCuPAFAdni nState to enabled may lead to a potenti al
| ocking of the link, if the peer PHY does not support PAF.

o Changi ng of ef mMCuPAFDi scoveryCode, before the discovery operation,
may |ead to a wongful discovery, for exanple, when two -O ports
are connected to the sanme multi-PME -R port and both -O ports have
the sanme Discovery register val ue.

Beil i St andar ds Track [ Page 84]



RFC 5066 EFMCu Interfaces MB Novenmber 2007

o Changing PCS or PME configuration paraneters (e.g., profile of a
PCS or PME via ef nCuAdmi nProfile or ef mCuPmeAdni nProfile) nay | ead
to anything fromlink quality and rate degradation to a conplete
link initialization failure, as ability of an EFMCu port to
support a particular configurati on depends on the copper
envi r onnent .

o Activation of a PVME can cause a severe degradation of service for
anot her EFMCu PHY, whose PME(s) may be affected by the cross-talk
fromthe newy activated PME

o Renoval of a PME from an operationally *up’ EFMCu port,
aggregating several PMEs, may cause port’s rate degradati on.

The user of the EFM CU-M B nodul e nust therefore be aware that
support for SET operations in a non-secure environnent w thout proper
protection can have a negative effect on network operations.

The readabl e objects in the EFMCU M B nodule (i.e., those with MAX-
ACCESS ot her than not-accessi ble) may be considered sensitive in some
envi ronnents since, collectively, they provide information about the
performance of network interfaces and can reveal sone aspects of
their configuration. |In particular, since EFMCu can be carried over
Unshi el ded Twi sted Pair (UTP) voice-grade copper in a bundle with

ot her pairs belonging to another operator/custoner, it is
theoretically possible to eavesdrop to an EFMCu transm ssion sinply
by "listening" to a cross-talk fromthe EFMCu pairs, especially if
the parameters of the EFMCu link in question are known.

In such environnents, it is inmportant to control also GET and NOTI FY
access to these objects and possibly even to encrypt their val ues
when sending them over the network via SNVP.

SNWP versions prior to SNMPv3 did not include adequate security.

Even if the network itself is secure (for exanple by using |IPsec),
even then, there is no control as to who on the secure network is

al l owed to access and GET/ SET (read/change/create/del ete) the objects
in these M B nodul es.

It is RECOMENDED that inplenmenters consider the security features as
provi ded by the SNWMPv3 framework (see [ RFC3410], section 8),

i ncluding full support for the SNWMPv3 cryptographi c mechani snms (for
aut henti cati on and privacy).

Further, deploynent of SNWP versions prior to SNVPv3 is NOT
RECOVMENDED. Instead, it is RECOMVENDED to depl oy SNMPv3 and to
enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNMP entity giving access to an
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i nstance of these MB nodules is properly configured to give access
to the objects only to those principals (users) that have legitimte
rights to indeed GET or SET (change/create/delete) them

8. | ANA Consi derati ons

oject identifiers for the ef mMCuM B MODULE- | DENTI TY and i f CapSt ackM B
MODULE- | DENTI TY have been all ocated by 1ANA in the MB-2 sub-tree.
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