I nt ernet Engi neering Task Force (I ETF) E. Beili

Request for Comments: 6765 Actelis Networks
Cat egory: Standards Track M Morgenstern
| SSN: 2070-1721 ECl Tel ecom

February 2013

xDSL Multi-Pair Bonding (G Bond) MB
Abstr act

Thi s docunent defines a Managenent |nfornation Base (M B) nodul e for
use with network managenent protocols in TCP/|P-based internets.

Thi s docunent defines an extension to the Interfaces Goup MB with a
set of conmon objects for managing nulti-pair bonded Digital

Subscri ber Line (xDSL) interfaces, as defined in ITUT
Recommendations G 998.1, G 998.2, and G 998.3. The textual
conventions defining the bonding schenes are contained in a separate
M B nodul e mai ntai ned by Internet Assigned Nunbers Authority (1ANA).
The M B nodul es specific to each bonding technol ogy are defined in
X981-M B, (0982-M B, and ®983-M B, respectively.

Status of This Meno
This is an Internet Standards Track docunent.

This docunment is a product of the Internet Engi neering Task Force
(ITETF). It represents the consensus of the I ETF comunity. |t has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it nmay be obtai ned at
http://ww.rfc-editor.org/info/rfc6765.
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1

I ntroduction

xDSL Multi-pair bonding allows a service provider to provide high-
bandwi dth services to business and residential custoners over
multiple xDSL lines, with greater speed and resiliency than service
over a single xDSL line, bridging the gap between xDSL and fi ber-
based transport.

Currently, there are three xDSL Miulti-pair bonding schenes, also
known under the collective nane "G Bond":

0 ATM Based Milti-pair bonding, as specified in | TU T Reconmendati on
G 998.1 [G 998. 1], which defines a nethod for the bonding (or
aggregating) of multiple xDSL |ines (or individual bearer channels
in nultiple xDSL lines) into a single bidirectional |ogical |ink
carrying an ATM stream This specification can be viewed as an
evol ution of the |egacy Inverse Miltiplexing for ATM (1 MA)
technol ogy [ AF- PHY-0086], applied to xDSL with variable rates on
each |ine/bearer channel.

0 FEthernet-Based Milti-pair bonding, as specified in ITUT
Recommendation G 998.2 [G 998. 2], which defines a nethod for the
bondi ng (or aggregating) of nultiple xDSL |ines (or individual
bearer channels in nultiple xDSL lines) into a single
bidirectional logical link carrying an Ethernet stream This
specification can be viewed as | EEE 802. 3- 2005 [802. 3] C ause 61,
Physi cal Medium Entity (PVME) Aggregation, generalized to work over
any xDSL technol ogy (2Base-TL and 10Pass-TS interfaces defined by
| EEE use G SHDSL (Single-pair H gh-speed DSL) and VDSL (Very high
speed DSL) technol ogy, respectively).

o Milti-pair bonding using Tine-Division Inverse Miltiplexing
(TDIM, specified in | TUT Reconmendati on G 998.3 [ G 998. 3], which
defines a nmethod for the bonding (or aggregating) of nultiple xDSL
lines into a single bidirectional logical Iink carrying a m x of
various traffic streans (e.g., Ethernet, ATM TDM.

Architecturally, all three bonding schemes define a new "bonded"
Transport Protocol Specific - Transni ssion Convergence (TPS-TC)
sub-l ayer, stacked above nultiple ATM TC, Ethernet/Packet Transfer
Mode- TC (PTM TC), or Synchronous Transfer Mde-TC (STM TC) (cl ear
channel ) sub-layers for the ATM Ethernet, or TDI M bondi ng,
respectively. Each underlying TPS-TC sub-layer represents a
protocol -specific interface to an xDSL |ine or an individual bearer
channel of an xDSL Iine. Bonding of nultiple bearer channels in the
same xDSL line is not allowed.
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Al'l schenes all ow bonding of up to 32 individual |ine/channel
sub-layers with variable rates, providing conmmon functionality for
the configuration, initialization, operation, and nonitoring of the
bonded | i nk.

Thi s docunent defines a M B nodule common to all 3 schenes.

Addi tional nanaged objects specific to each bondi ng technol ogy are
defined in the P981-M B [ RFC6768], (©982-M B [ RFC6767], and
(983-M B [ RFC6766] nodul es

The textual conventions listing the bonding schenmes are defined in a
separate, | ANA-maintained M B nodule, the first version of which is
provided in this docunment. This arrangenment would allow for future
bondi ng schenes to be easily supported, w thout the need to update

t he common GBOND- M B nodul e.

2. The Internet-Standard Managenent Framewor k

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

Managed obj ects are accessed via a virtual information store, terned
t he Managenent Infornmation Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNVP).
hjects in the MB are defined using the mechani sns defined in the
Structure of Managenent Information (SM). This docunent specifies a
M B nodul e that is conpliant to the SMv2, which is described in STD
58, RFC 2578 [ RFC2578], STD 58, RFC 2579 [ RFC2579] and STD 58, RFC
2580 [ RFC2580] .

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

3. The Broadband Forum Managenent Franmework for xDSL Bondi ng
Thi s docunent nakes use of the Broadband Forum technical report
"Managenent Framework for xDSL Bondi ng" [TR-159], defining a

managenent nodel and a hierarchy of nanagenment objects for the bonded
xDSL interfaces.
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4. Relationship to OGher MB Mdul es

This section outlines the relationship of the MB nodul es defined in
this docunment with other M B nodul es described in the rel evant RFCs.
Specifically, the followng MB nodul es are di scussed: the Interfaces
Goup MB (IF-MB), Inverse Stack Table M B (I F-1 NVERTED- STACK- M B),
and Interface Stack Capability MB (I F- CAP-STACK-M B); G Bond schene-
speci fic nodul es G Bond/ ATM ((©981-M B), G Bond/Et hernet ((32982-M B),
and G Bond/ TDI M ((39983-M B); and DSL-specific M B nodul es ADSL

(ADSL- LI NE- EXT-M B), ADSL2 (ADSL2-LINE-M B), SHDSL

(HDSL2- SHDSL- LI NE-M B), VDSL (VDSL-LINE-M B), and VDSL2

(VDSL2- LI NE-M B) .

4.1. Relationship to Interfaces G oup MB Mdul e

A bonded xDSL port is a stacked (a.k.a. aggregated or bonded)
interface and as such is managed using generic interface nmanagenent
objects defined in the |F-M B [ RFC2863].

The stack managenment, 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 -- the iflnvStackTable, as
defined in the | F-| NVERTED- STACK- M B [ RFC2864] .

The i fCapStackTable and its inverse -- the iflnvCapStackTabl e, as
defined in the | F-CAP- STACK- M B [ RFC5066] -- extend the stack
managenent with an ability to describe possible connections or cross-
connect capability, when a flexible cross-connect matrix is present
between the interface |ayers.

4.1.1. Layering Model

A G Bond interface can aggregate up to 32 channel sub-layers, with
each channel representing an xDSL |line or an xDSL bearer channel.
For the purpose of brevity we will refer to the bonded interface as
the Generic Bonding Sub-layer (GBS) and to the channel sub-layer as
t he Bondi ng Channel Entity (BCE).

A generic G Bond device can have a nunber of GBS ports, each
connected to a particul ar upper |layer (e.g., a Media Access Control
(MAC) interface for the G 998.2 schene), while sinultaneously cross-
connected to a nunber of underlying BCEs, with a singl e-GBS-per-BCE
rel ati onshi p.

A GBS port is represented in the Interfaces table (ifTable) as a

separate interface with an ifType reflecting a particular bonding
schene, e.g., g9981(263), g9982(264), or g9983(265).
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Each BCE in the aggregated GBS port is represented in the ifTable as
a separate interface with an ifType relevant to a particul ar xDSL
technol ogy, e.g., shdsl (169) or vdsl (97). The ifType values are
defined in [I ANA f Type-M B].

The following figure shows the layering di agram and correspondi ng use
of the ifTable for the bonded xDSL interfaces:

| GBS | ~21ifEntry

| (TPS-TO) | v i f Type: g9981(263), ¢g9982(264),
R LR T R R + - g9983(265), etc.

| TPS-TC\ | | |~
oo - \ | | | | NifEntry (N=1..32)

| PM5-TC )BCE 1 | | BCE N| ) i f Type: adsl (94), shdsl (169),
R / | | | vdsl (97), vdsl 2(251),
| PND / | | | v etc.
e e e e e e e e e e e == B ’ -

BCE - Bondi ng Channel Entity

GBS - Ceneric Bonding Sub-Iayer

PMD - Physi cal Medi um Dependent

TPS-TC - Transport Protocol Specific - Transm ssion Convergence
PMS- TC - Physical Media Specific - Transn ssion Convergence

Figure 1: Use of ifTable for Bonded xDSL I nterfaces

The ifStackTable is indexed by the iflndex values of the aggregated
G Bond port (GBS) and the BCEs connected to it. The ifStackTable
al l ows a network nanagenent application to determ ne which BCEs are
connected to a particular GBS and change connections (if supported by
the application). The iflnvStackTable, being an inverted version of
the ifStackTabl e, provides an efficient neans for a network
managenent application to read a subset of the ifStackTabl e and

t hereby determ ne which GBS runs on top of a particular BCE

The i f CapStackTabl e, defined in the | F-CAP- STACK-M B nodul e,
specifies for each higher-layer interface (e.g., GBS port) a list of
| ower-layer interfaces (e.g., BCEs), which can possibly be cross-
connected to that higher-layer interface, determ ned by the cross-
connect capability of the device. This table, nodeled after the

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

i mpl ementations (e.g., if xDSL lines are |located on a pluggable
nodul e and the nodule is pulled out). Note that BCE availability per
GBS, described by the ifCapStackTabl e, can be constrai ned by other
paraneters -- for example, by the aggregation capacity of a GBS or by
the BCE in question being already connected to another GBS. So, in
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order to ensure that a particular BCE can be connected to the GBS,
all respective paraneters (e.g., ifCapStackTable, ifStackTable, and
gBondPort CapCapacity) SHALL be inspected.

The i flnvCapSt ackTabl e, al so defined in the |F-CAP- STACK-M B nodul e,
descri bes which higher-layer interfaces (e.g., GBS ports) can

possi bly be connected to a particular |lower-layer interface (e.qg.
BCE), providing inverted mappi ng of the ifCapStackTable. Wile it
contains no additional information beyond that already contained in
the ifCapStackTabl e, the iflnvCapStackTable has the iflndex values in
its INDEX clause in the reverse order, i.e., the |ower-I|ayer
interface first, and the higher-layer interface second, providing
efficient nmeans for a network nanagenment application to read a subset
of the ifCapStackTabl e and thereby determ ne which interfaces can be
connected to run on top of a particular interface.

4.1.2. xDSL Bondi ng

The G 998. x Bonding all ows a nunber of BCEs to be aggregated onto a
single logical GBS port by splitting the incoming traffic into
multiple streams, transnitting each stream over a specific BCE, and
conmbi ning the streans at the renote GBS port, preserving the origina
traffic order.

The Ethernet franes MAY be fragnmented before the transni ssion and
reassenbled at the renote end to nininize transportation delay. The
G 998.2 (G Bond/Ethernet) ports with rmultiple BCEs MIUST performthe
fragmentation and reassenbly of the Ethernet frames. However, for
single-BCE G 998.2 ports this function MAY be omtted (a.k.a. bonding
bypass), to mininize fragnentation overhead and additional processing
delay as well as to be able to interoperate with non-G 998 DSL

equi prent .

The agent is REQU RED to indicate all supported bondi ng schemes (for
exanpl e, ATM Ethernet, and TDIM, including OPTI ONAL support for the
bondi ng bypass in G 998. 2 single-BCE ports

The GBOND-M B nodul e all ows a networ k managenment application to query
Bondi ng capability and enable/disable it if supported. Note that
enabl i ng Bonding (by setting the value of the
gBondPor t Conf Adm nSchene and gBondPort Conf Peer Adm nSchenme obj ects to
any supported bondi ng schene other than 'none’) effectively turns on
the fragnentation and reassenbly function, even on a single-BCE port.
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4.1.3. Discovery Qperation

The G Bond ports may optionally support a di scovery operation whereby
BCEs, during initialization, exchange information about their
respecti ve aggregation groups (GBS), via the [G 994. 1] handshake

(G hs) protocol. This infornmation can then be used to detect copper
m sconnections or for an automatic assignnent of the local BCEs into
aggregation groups instead of a fixed preconfiguration.

The M B nodul e defined in this docunent allows a network managenent
application to control the G Bond di scovery mechani smand query its
results.

Two tables are used by the G Bond di scovery nechani sm the

i fStackTabl e and the ifCapStackTable. The follow ng pseudocode gives
an exanple of the discovery and automati ¢ BCE assignment for a
generic multi-GBS G Bond device, located at the Central Ofice (CO,
using objects defined in this MB nodule as well as the

| F- CAP- STACK-M B and | F-M B nodul es [ Note that automatic BCE
assignnent is only shown here for the purposes of the exanple. Fixed
BCE pre-assignnment, manual assignment, or auto-assignhnment using an
alternative internal algorithmmay be chosen by a particul ar

i npl enent ation]:

/1 Go over all @GBS ports in the CO device
FOREACH gbs[i] I N CO device
{ /1 Performdiscovery and auto-assi gnment on GBS ports
/1 with roomfor nore channels.
IF ( gbs[i].NumBCEs < gbs[i].BondCapacity )
{ // Assign a unique 6-octet |ocal discovery code to the GBS,
/1l e.g., MAC address of the associated port or sone other
/1 unique nunber specifically allocated for this purpose.
dc = gbs[i].Di scoveryCode = MAC[i];
/1l Go over all disconnected channels, which can
/1 potentially be connected to the GBS
FOREACH bce[j] INifCapStackTabl e[ghs[i]] AND
NOT INifStackTable[gbs[i]] // not connected
{ /]l Try to grab the Renote Termi nal device (RT) by witing the
/1 value of the |local 6-byte discovery code to the renote
/'l discovery code register (via a handshake mechanisnj.
/1 This operation is an atomc Set-if-Clear action; i.e., it
/1 woul d succeed only if the renote discovery regi ster was
/1 zero. Read the renote discovery code register via a Get
/'l operation to see if the RT, attached via the BCE,
/'l is indeed narked as being the CO device peer.
bce[j]. Renot eDi scoveryCode = dc; /1 Set-if-d ear
r = bce[j]. Renotebi scoveryCode; Il Get
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IF ( r == dc AND gbs[i].NunBCEs < gbs[i].BondCapacity )
{ /'l RT connected via BCE[j] is/was a peer
/1 for GBS[i], and there is roomfor another BCE in the
/1 GBS[i] aggregation group (max. Bonding capacity is
/1 not reached yet).
/1 Connect this BCE to the GBS (via the ifStackTable; the
/1 iflnvStackTable, which is the inverse of the ifStackTable,
/1 is updated automatically; i.e., gbs[i] is auto-added
/Il to iflnvStackTabl e[bce[j]]).
ADD bce[j] TO ifStackTabl e[ gbs[i]];
gbs[i].NunBCEs = gbs[i].NunBCEs + 1;
/1 Discover all other disconnected BCEs
/1 attached to the sane RT and connect themto
/'l the GBS, provided there is enough roomfor nore BCEs.
FOREACH bce[ k] INifCapStackTabl e[gbs[i]] and
NOT I N ifStackTabl e[ gbs[i]]
{ // CGet the renote discovery code fromthe BCE to see if
/1 it belongs to a connected RT "grabbed" by
/1 the CO _device.
r = bce[ k] . Renot eDi scover yCode;
IF ( r == dc AND ghs[i].NunBCEs < gbs[i].BondCapacity )
{ /1 Physically connect the BCE to the GBS.
/1l (gbs[i] is auto-added TO iflnvStackTabl e[bce[k]]).
ADD bce[k] TO ifStackTabl e[ gbs[i]];
gbs[i].NunBCEs = gbs[i].NunBCEs + 1;

}

/1l At this point we have discovered all |ocal BCEs that
/1 are physically connected to the sanme RT and
/1l connected themto GBS[i]. Go to the next GBS

BREAK;
}
}
}
An SNVWP agent for a G Bond device builds the ifCapStackTable and its
inverse -- the iflnvCapStackTable -- on device initialization,

according to the cross-connect capabilities of the device.

Adding a BCE to the ifStackTable row for a specific GBS invol ves
actual connection of the BCE to the GBS.
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Note that a GBS port does not have to be operationally 'down’ for the
connection to succeed. |In fact, a dynanmic BCE addition (and renoval)
MAY be inplenmented with an avail able BCE being initialized first (by

setting its ifAdm nStatus to "up’) and then added to an operationally
up’ GBS port, by nmodifying a respective ifStackTable (and respective
i flnvStackTabl e) entry.

It is RECOWENDED that renoval of the last operationally 'up’ BCE
froman operationally "up’ GBS, i.e., nodification of a respective
entry in the ifStackTabl e, and a corresponding entry in the

i flnvStackTabl e, would be rejected by the inplementation (in the case
of SNMP, with the error inconsistentValue), as this action would
conpletely drop the I|ink.

In addition to the standard handshake-based di scovery descri bed
above, [G 998.2] defines an optional frane-based discovery and pair
managenent. These frame-based nethods are discussed in [ RFC6767] .

4.1.4. Initialization of G Bond Ports

G Bond ports 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 a required data rate on a particul ar copper
pair. Sonetinmes, when the copper line is too |long or the noise on
the line is too high, that '"training’ process nay fail to achieve a
specific target rate with required characteristics

The i f Adm nStatus object fromthe IF-MB controls the desired state
of a GBS with all the BCEs connected to it or of an individual BCE
port. Setting this object to 'up’ instructs a particular GBS or a
BCE to start the initialization process, which may take tens of
seconds for G Bond ports. The ifQperStatus object fromthe IF-MB
shows the operational state of an interface for the GBS, extended by
t he gBondPort Stat Fl t St at us obj ect defined in this docunment, and a
correspondi ng *Status object froma relevant xDSL line MB for BCE

i nterfaces.

A di sconnected BCE nay be initialized by changing the ifAdni nStatus
from’ down’ to 'up’'. Changing the ifAdmi nStatus to "up’ on the GBS
initializes all BCEs connected to that particular GBS. Note that in
the case of bonding, sone interfaces may fail to initialize while
others succeed. The GBS is considered operationally "up’ if at |east
one bonded BCE is operationally "up’. Wen all BCEs connected to the
GBS are 'down’, the GBS SHALL be considered operationally

"l ower Layer Down’. The GBS SHALL be considered operationally
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"notPresent’ if it is not connected to any BCE. The GBS/ BCE
interface SHALL renain operationally 'down’ during initialization,
indicated by the "init’ value of the gBondPortStatFltStatus object.

4.1.5. Usage of the ifTable
Both BCE and GBS interfaces are managed using interface-specific
managenent objects defined in the GBOND-M B nodul e and generic

interface objects fromthe ifTable of the IF-MB, with all nanagenent
table entries referenced by the interface index iflndex.
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The followi ng tabl e sunmari zes G Bond-specific interpretations for
sonme of the ifTable objects specified by the mandatory
i f General | nf ormati onG oup:

| I'nterface index. Note that each BCE and each GBS |
| in the G Bond PHY MUST have a uni que index, as |
| there are some GBS- and BCE-specific attributes |
| accessible only on the GBS or BCE |evel.

| 99981(263), g9982(264), or g9983(265) for the

| ATM Ethernet, or TDIM GBS, respectively;

| shdsl (169) for the G SHDSL BCE, vdsl (97) for the
| VDSL BCE, etc.

| Operating data rate for the BCE. For the GBS, it
| is the sumof the current operating data rates of
| all BCEs in the aggregation group, w thout the

| encapsul ati on overhead and G Bond over head, but

| accounting for Inter-Frane Gaps (I FG. \Wen a

| GBS or a BCE is operating in an asynmetri cal

| fashion (the upstreamdata rate differs fromthe
| downstream one), the |owest of the values is

| shown.

| ifAdmi nStatus | Setting this object to 'up’ instructs a
| | particular GBS (with all BCEs connected to it) or
| | a BCE to start the initialization process.

| Arelevant *Status object froma particular line
| MB supplenents the value of ifOperStatus for

| BCEs. gBondPortStatFltStatus suppl enments the

| value of ifQOperStatus for a GBS. Note that both
| relevant objects shall be inspected to determ ne
| the real operational status of a BCE/ GBS port,

| e.g., a GBS port nmay be operationally "up’ wth
| gBondPortStatFltStatus indicating | owRate(4)

| fault condition, or 'down’ wth no gBond faults.

Table 1: G Bond Interpretation of IF-MB bjects
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4.2. Relationship to G Bond ATM ETH, and TDIM M B Modul es

The M B nodul e defined in this docunent is conmon to all G 998
bondi ng schenes. It MJST be used in conjunction with a bonding
schene-speci fic M B nodul e:

0 (P981-MB [RFC6768] for a G 998.1 bonded interface.

0 (0982-M B [RFC6767] for a G 998.2 bonded interface.

0 (P983-M B [RFC6766] for a G 998.3 bonded interface.

4.3. Relationship to xDSL M B Mdul es

Each xDSL technology is described in a relevant xDSL |ine M B nodul e:
e.g., the HDSL2- SHDSL-LINE-M B [ RFC4319] for G SHDSL,

ADSL- LI NE- EXT-M B [ RFC3440] for ADSL, ADSL2-LINE-M B [ RFC4706] for
ADSL2, VDSL-LINE-MB [RFC3728] for VDSL, or VDSL2-LINE-M B [ RFC5650]
for VDSL2.

These M B nodul es are used to manage individual xDSL |ines/channels
(BCEs) .

4.4, Addition of New Bondi ng Schenes

5.

5.

In case a new bonding schenme is introduced in a revision of G 998,

| ANA can update the | ANA-mai ntai ned M B nodul e, adding the
correspondi ng new val ue to the | ANAgBondSchenme and

| ANAgBondScheneLi st textual conventions, as well as listing the new
schene-specific MB nodule’s nanme (e.g., (P98x-M B).

Any schene-specific aspect of an existing GBOND-M B obj ect SHALL be
described in the correspondi ng ®98x-M B nodul e, to prevent an
unnecessary reissue of the GBOND-M B nodul e. For exanple, an exact
definition of an Errored Second (ES) or a Severely Errored Second
(SES) can be bondi ng-schene specific; see the definitions for the
gBondPor t PnCur ES and gBondPor t PnCur SES obj ect s.

M B Structure
1. Overview

The mai n managenent objects defined in the GBOND-M B nodul e are split
into 2 groups, structured as recomended by RFC 4181 [ RFC4181]:

0 g¢gBondPort - containing objects for configuration, capabilities,
status, historical Performance Mnitoring, and notifications,
common to all G Bond ports (GBS).
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5.2.

5.3.

Bei

0 gBondBce - containing a single conmmon object for configuration of
the renote di scovery code per BCE. Note that the rest of the
obj ects for BCE configuration, capabilities, status, and
notifications are located in relevant xDSL |ine M B nodul es as
well as in the bondi ng scheme-specific M B nodul es.

Per f ormance Monitoring

The OPTI ONAL Perfornance Monitoring counters, thresholds, and history
buckets (interval -counters) defined in [TR-159] are inpl enented using
the textual conventions defined in the HC PerfH st-TCM B [ RFC3705] .
The HC-PerfHi st-TC-M B defines 64-bit versions of the textua
conventions found in the PerfHist-TC-M B [ RFC3593].

The agent SHOULD align the begi nning of each interval to a fifteen-
m nute boundary of a wall clock. Likew se, the beginning of each
one-day interval SHOULD be aligned with the start of a day.

The rationale behind this is to sinplify collection and anal ysis of
Performance Mnitoring (PM fromnultiple agents by a network
managenment system (NVS) -- each PMinterval can be "tine-stanped"
usi ng the gBond*Il nterval | ndex object, fromthe fact that the 1-day
interval starts at 00:00 and the 15-minute intervals are aligned with
each 1/4 hour and the network-wi de "wall clock", typically
distributed via NTP or the Sinple Network Tinme Protocol (SNTP)

[ RFC5905]. If the agent does not have access to the wall clock, a
| ocal clock can be used. |In this case, as well as when coping with
multiple time zones, the NM5S would have to correlate the difference
between the agent’s |ocal clock (available, for exanple, via the

hr Syst enDat e obj ect fromthe HOST- RESOURCES-M B [ RFC2790]) and the
wal I cl ock.

Counters are not reset when a GBS is re-initialized, but rather only
when the agent is reset or re-initialized.

Note that the accunul ation of certain perfornmance events for a
nmonitored entity is inhibited (counting stops) during periods of
service unavailability on that nonitored entity. The DESCRI PTI ON
cl ause of Performance Mnitoring counters in this MB nodul e
specifies which of the counters are inhibited during periods of
service unavailability.

Mappi ng of Broadband Forum TR-159 Managed Objects
This section contains the mappi ng between rel evant nmanaged objects

(attributes) defined in [TR 159] and managed objects defined in this
docunent and in associated MB nodules, i.e., the IF-MB [ RFC2863].
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| oBondi ngG oup - Basic Package | |
| (Mandatory) | |

o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aGouplD | iflndex (IF M B) |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupBondSchenesSupported | gBondPort CapSchenesSupport ed |
Fom e e e e e m o e +
| aG oupPeer BondSchenmesSupported | gBondPort CapPeer SchenesSupport ed |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupAdmi nBondSchene | gBondPort Conf Admi nSchene |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupPeer Adni nBondScherne | gBondPort Conf Peer Adm nScherne |
Fom e e e e e m o e +
| aG oupOper BondSchene | gBondPort St at Oper Schene |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPeer Oper BondSchene | gBondPort St at Peer Qper Schene |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupEnd | gBondPort St at Si de |
Fom e e e e e m o e +
| aG oupQOper State | ifOperStatus (I F M B) |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aGroupAdmi nState | ifAdm nStatus (I F-M B) |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupStat us | gBondPort StatFltStatus |
Fom e e e e e m o e +
| aG oupCapacity | gBondPort CapCapacity |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPeer Capacity | gBondPort CapPeer Capacity |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupNuntChannel s | gBondPort St at NumBCEs |
Fom e e e e e m o e +
| aG oupNane | ifName (I F-M B) |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupDi scoveryCode | gBondPort Conf Di scover yCode |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupUpRate | gBondPort St at UpDat aRat e |
Fom e e e e e m o e +
| aG oupDownRat e | gBondPort St at DnDat aRat e |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aGoupTarget UpRat e | gBondPort Conf Tar get UpDat aRat e |
o m e e e e e e e e me oo oo e e e e e e e e e aaa +
| aG oupTar get DownRat e | gBondPort Conf Tar get DnDat aRat e |
Fom e e e e e m o e +
| aG oupThreshLowUpRat e | gBondPort Conf Thr eshLowUpRat e |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
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o e e o e e oo +
| aG oupThr eshLowDownRat e | gBondPort Conf Thr eshLowDnRat e |
g o e e e +
| aG oupLowRat eCr ossi ngEnabl e | gBondPort Conf LowRat eCr ossi ngEnabl e |
o e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e +
| nG oupLowlUpRat eCr ossi ng | gBondLowUpRat eCr ossi ng |
o e e o e e e e +
| nG oupLowbDownRat eCr 0ssi ng | gBondLowDnRat eCr 0ssi ng |
o e e e o e e e +
| aG oupLi nkUpDownEnabl e | ifLinkUpDownTrapEnable (I F- M B) |
o e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e +
| nG oupLi nkUp | TinkUp (I FM B) |
o e e o e e e +
| nG oupLi nkDown | 1inkDown (I F-M B) |
g e e e +
| oBondi ngG oup - PM Package | |
| (Optional) | |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPerfES | gBondPort PmCur ES |
o e o e e e +
| aG oupPerf SES | gBondPort PmCur SES |
Fom e e e e e m o e +
| aG oupPerf UAS | gBondPor t PmCur UAS |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aGroupPerfl5M nValidlntervals | gBondPortPnCurl5M nValidlntervals |
o e o e e e +
| aG oupPerf15M nlnvalidlnterval s| gBondPortPnCur 15M nl nval i dl nt erval s|
Fom e e e e e m o e +
| aG oupPerfCurr1l5M nTi neEl apsed | gBondPort PnCur 15M nTi neEl apsed |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPerfCurrl5M nES | gBondPort PmCur 15M nES |
o e o e e e +
| aG oupPerf Curr1l5M nSES | gBondPort PnCur 15M nSES |
Fom e e e e e m o e +
| aG oupPerf Curr15M nUAS | gBondPort PmCur 15M nUAS |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPerf TcaEnabl e | gBondPort Conf PnifcaEnabl e |
o e o e e e +
| aG oupPerf Thr eshol d15M nES | gBondPort PnifcaPr of i | eThr esh15M nES |
Fom e e e e e m o e +
| aG oupPerf Thr eshol d15M nSES | gBondPort PnifcaPr of i | eThr esh15M nSES|
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
| aG oupPerf Thr eshol d15M nUAS | gBondPort PmTcaPr of i | eThr esh15M nUAS|
o e o e e e +
| nG oupPerfTcal5M nES | gBondPniTfcal5M nESCr ossi ng |
Fom e e e e e m o e +
| nG oupPerfTcal5M nSES | gBondPniTcal5M nSESCr ossi ng |
o e e e e e e e e e e e e oo o e e e e e e e e e e e e e e oo +
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| nGroupper f TealsM nUAS | gBondPrcalsM nUASG ossing ]
| aGroupPer f 10ayVal i dinterval s | gBondPor t Pnour 1Dayval i diniervals |
| aGr oupPer f 1Dayl nval i di nferval s | gBondPor t PmOur 1Dayl nval i di nterval s |
| G oupPer f Gur 1 L0ayTi meEl apsed | gBondPor t Pricur 10ayTi el apsed ]
| acoupperfourribayes | gBondPor t Prcur 1Dayl nterval ES )
| aGroupperfourribayses | gBondPor t Pcur 1Dayl nterval SES |
| acroupperfourr ibayUAs | gBondPor t PrCur 1Dayi nierval UAS |
| aGroupPer { Thr eshol d1DayES | gBondPor t PrfcaPr of i1 eThr eshiDayES |
| aGr oupPer f Thr eshol d1DaySES | gBondPor t PrifcaPr of i1 eThr esh1DaySES |
| 2Gr oupPer { Thr eshol d1DayUAS | gBondPor t Prifcar of i | eThr eshibayUAS |
| naroupper f TealbayEs | gBondPrcalbayESGossing )
| nGroupperfTcalbaysEs | gBondPrcalbaySESG ossing \
| nGroupPerfTealDayUrs | gBondPrTcalbayUASG ossing \
| aGr oupPer f 16M ni nt er val Namber | gBondPor t PriSM ni nterval Index )
| aGroupPer f 16M ninterval Valid | gBondPort PiSM nintervalvalid \
| 2GroupPer 1M ninterval ES | gBondPortPmlsM nintervalES ]
| aGroupPer f 16M ninterval SES | gBondPort PmiSM ninterval SES )
| aGroupPer f 16M ninterval UAS | gBondPort PmiSM ninterval UAS \
| G oupPer{ 1Day nt erval Nurber | gBondPort PriDay nterval Index ]
| aGroupper f 10ayi nterval Valid | gBondPortPmiDayiniervalvalid )
| aGr oupPer f 1Dayl nt er val Moni Secs | gBondPor t PmlDayl ni erval oni Time |
| aGroupPer f 1Dayi nterval ES | gBondPor i PriDayintervalE8 ]
| aGroupper f 10ayi nierval SES | gBondPortPmiDayinierval SES )
e e +
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| oLine - Basic Package
| (Mandatory)

| oChannel -
| (Mandatory)

Basi ¢ Package

G Bond M B

*dsl *CurrStatus (*DSL-LI NE-M B),
xdsl 2ChSt at us* St at us
(VDSL2- LI NE- M B)

Tabl e 2: Mappi ng of TR-159 Managed Objects
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6. xDSL Multi-Pair Bonding MB Definitions

The GBOND- M B nodul e | MPORTS obj ects from SNWPv2- SM [ RFC2578],
SNWPv2- TC [ RFC2579], SNWVPv2- CONF [ RFC2580], SNMP- FRAVEWORK- M B
[ RFC3411], IF-M B [ RFC2863], and HC Perf Hi st-TC-M B [ RFC3705] .
The nodul e has been structured as recommended by [ RFC4181].

GBOND-M B DEFINITIONS ::= BEG N

| MPORTS
MODULE- | DENTI TY,
OBJECT- TYPE,
NOTI FI CATI ON- TYPE,
n b-2,
Unsi gned32,
Gauge32
FROM SNVPv2- SM -- RFC 2578
TEXTUAL- CONVENTI ON,
Tr ut hval ue,
RowSt at us,
PhysAddr ess
FROM SNWPv2- TC -- RFC 2579
MODUL E- COVPLI ANCE,
OBJECT- GROUP,
NOTI FI CATI ON- GROUP

FROM SNIVPv2- CONF -- RFC 2580
SnnpAdni nString

FROM SNVP- FRAVEWORK- M B -- RFC 3411
i flndex

FROM | F-M B -- RFC 2863
HCPer f Cur r ent Count ,

HCPer f | nt er val Count ,
HCPer f | nt er val Thr eshol d,
HCPer f Val i dl nt er val s,
HCPer f I nval i dl nterval s,
HCPer f Ti neEl apsed,
HCPer f Tot al Count
FROM HC-PerfH st-TC-MB -- RFC 3705
| ANAgBondSchene,
| ANAgBondScheneLi st
FROM | ANA- GBOND- TC-M B
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gBondM B MODULE- | DENTI TY
LAST- UPDATED "201302200000Z" -- 20 February 2013
ORGANI ZATION "I ETF ADSL M B Worki ng G oup”
CONTACT- | NFO
"W5 charter:
http://datatracker.ietf.org/ wy/adsl mb/charter/

Mai ling Lists:
General Discussion: adslnib@etf.org
To Subscribe: adslm b-request@etf.org
In Body: subscribe your_enail _address

Chair: Menachem Dodge
Postal : ECI Tel ecom Ltd.
30 Hasivim St.
Pet ach-Ti kva 4951169
| srael
Phone: +972-3-926-8421
EMai | : nmenachendodgel@nai |l . com

Editor: Edward Beili
Postal: Actelis Networks, Inc.
25 Bazel St., P.O B. 10173
Pet ach-Ti kva 49103
| srael
Phone: +972-3-924-3491
EMai | : edward. beili @ctelis.com

Editor: Mdti Mrgenstern
Postal : ECI Tel ecom
30 Hasivim St.
Pet ach-Ti kva 4951169
| srael
Phone: +972-3-926-6258
EMai | : noti.norgenstern@citele.cont

DESCRI PTI ON
"The objects in this MB nodule are used to nanage the
mul ti-pair bonded xDSL interfaces, as defined in ITUT
Recommendati ons G 998.1, G 998.2, and G 998. 3.

This M B nodul e MUST be used in conjunction with a bondi ng

schene-specific MB nodule, that is, (0981-MB, (0982-M B,
or (¥983-M B.
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The follow ng references are used throughout this M B nodul e:

[G998.1] refers to:
| TU-T Recommendation G 998.1: ' ATM based multi-pair bonding’ ,
January 2005.

[G998.2] refers to:
| TUT Recommendation G 998.2: ’'Ethernet-based nulti-pair
bondi ng’, January 2005.

[G998.3] refers to:
| TUUT Recommendation G 998.3: 'Milti-pair bondi ng using
time-division inverse nultiplexing', January 2005.

[ TR-159] refers to:
Br oadband Forum Techni cal Report: ' Managenent Framework for
xDSL Bondi ng’, Decenber 2008.

Nam ng Conventi ons:
BCE - Bonding Channel Entity
BTU - Bonding Terminating Unit
BTU-C - Bonding Term nating Unit, CO side
BTU-R - Bonding Term nating Unit, Renote Term nal (CPE) side

(60) - Central Ofice

CPE - Custoner Prenises Equi pnent
GBS - Generic Bonding Sub-layer
PM - Performance Mnitoring

SNR - Signal to Noise Ratio

TCA - Threshold Crossing Alert

Copyright (c) 2013 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or wthout

nmodi fication, is permtted pursuant to, and subject to the license

terns contained in, the Sinplified BSD License set forth in Section
4.c of the IETF Trust’'s Legal Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info)."

REVI SI ON "201302200000Z" ~-- 20 February 2013
DESCRI PTION "Initial version, published as RFC 6765."

:={ mb-2 211}

-- Sections of the nodule
-- Structured as recommended by RFC 4181, Appendix D
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gBondhj ect s OBJECT IDENTIFIER ::= { gBondMB 1 }

gBondConf or mance OBJECT | DENTI FI ER : :

{ gBondM B 2 }
-- Goups in the nodul e

gBondPor t OBJECT IDENTIFIER ::= { gBondbjects 1 }

gBondBce OBJECT I DENTIFIER ::= { gBondbjects 2 }

-- Textual Conventions

GBondPnilDayl nt er val Threshol d :: = TEXTUAL- CONVENTI ON

DI SPLAY- HI NT "d"

STATUS current

DESCRI PTI ON
"This textual convention defines a range of values that may be
set in a fault threshold alarmcontrol for a 1-day Perfornance
Monitoring interval
As the nunber of seconds in a 1l-day interval numbers at nost
86400, objects of this type may have a range of 0...86400,
where the value of 0 disables the alarm™”

SYNTAX Unsi gned32 (0..86400)

-- Port Notifications group
gBondPort Noti fi cati ons OBJECT | DENTIFIER ::= { gBondPort O }

gBondLowUpRat eCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t St at UpDat aRat e,
gBondPor t Conf Thr eshLowUpRat e

}

STATUS current

DESCRI PTI ON
"This notification indicates that the G Bond port’s upstream
data rate has reached/ dropped bel ow or exceeded the | ow
upstreamrate threshold, specified by
gBondPor t Conf Thr eshLowUpRat e.

This notification MAY be sent for the -O subtype ports

while the port is "up’, on the crossing event in both
directions: fromnormal (rate is above the threshold) to | ow
(rate equals the threshold or is belowit) and fromlowto
normal. This notification is not applicable to the -R

subt ypes.
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It is RECOWENDED that a snall debouncing period of 2.5 sec,
bet ween the detection of the condition and notification,

be i nplemented to prevent sinultaneous LinkUp/Li nkDown and
gBondLowUpRat eCr ossi ng notifications from being sent.

The adaptive nature of the G Bond technol ogy allows the port
to adapt itself to the changes in the copper environnent;

e.g., an inpulse noise, alien crosstalk, or a
mcro-interruption nmay tenporarily drop one or nore BCEs in

t he aggregati on group, causing a rate degradation of the
aggregated G Bond |ink. The dropped BCEs would then try to
re-initialize, possibly at a |lower rate than before, adjusting
the rate to provide the required target SNR margin.

Ceneration of this notification is controlled by the
gBondPor t Conf LowRat eCr ossi ngEnabl e obj ect .

This object maps to the TR-159 notification
nG oupLowlUpRat eCr ossi ng. "

REFERENCE
"[ TR-159], Section 5.5.1.24"

::={ gBondPortNotifications 1 }

gBondLowDnRat eCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t St at DnDat aRat e,
gBondPor t Conf Thr eshLowDnRat e

}

STATUS current

DESCRI PTI ON
"This notification indicates that the G Bond port’s downstream
data rate has reached/ dropped bel ow or exceeded the | ow
downstreamrate threshold, specified by
gBondPor t Conf Thr eshLowDnRat e.

This notification MAY be sent for the -O subtype ports

while the port is "up’, on the crossing event in both
directions: fromnormal (rate is above the threshold) to | ow
(rate equals the threshold or is belowit) and fromlowto
normal. This notification is not applicable to the -R

subt ypes.

It is RECOMWENDED that a snall debouncing period of 2.5 sec,
between the detection of the condition and notification,

be i nplemented to prevent sinultaneous LinkUp/Li nkDown and
gBondLowDnRat eCr ossi ng notifications from being sent.
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The adaptive nature of the G Bond technol ogy allows the port
to adapt itself to the changes in the copper environnent;
e.g., an inpulse noise, alien crosstalk, or a
mcro-interruption nmay tenporarily drop one or nore BCEs in
t he aggregati on group, causing a rate degradation of the
aggregated G Bond |ink. The dropped BCEs would then try to
re-initialize, possibly at a |lower rate than before,
adjusting the rate to provide the required target SNR nargin.

Ceneration of this notification is controlled by the
gBondPor t Conf LowRat eCr ossi ngEnabl e obj ect .

This object maps to the TR- 159 notification
nG oupLowbDownRat eCr 0ossi ng. "

REFERENCE
"[ TR-159], Section 5.5.1.25"

::={ gBondPortNotifications 2}

gBondPnTcal5M nESCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PCur 15M nES,
gBondPor t PnilfcaPr of i | eThr esh15M nES

}

STATUS current

DESCRI PTI ON
"This notification indicates that the Errored Seconds threshold,
speci fi ed by gBondPort PnilfcaProfil eThreshl5M nES, has been
reached or exceeded for the GBS port.

Ceneration of this notification is controlled by the
gBondPor t Conf PniTcaEnabl e and
gBondPor t PnTcaPr of i | eThr esh15M nES obj ect s.

This object maps to the TR-159 notification
nG oupPer f Tcal5M nES. "

REFERENCE
"[ TR-159], Section 5.5.1.42"

::= { gBondPortNotifications 3}

gBondPnmTcal5M nSESCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PnCur 15M nSES,
gBondPor t PniTcaPr of i | eThr esh15M nSES

}
STATUS current
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DESCRI PTI ON
"This notification indicates that the Severely Errored Seconds
t hreshol d, specified by gBondPortPnilcaProfil eThreshl5M nSES
has been reached or exceeded for the GBS port.

CGeneration of this notification is controlled by the
gBondPor t Conf PniTcaEnabl e and
gBondPor t PniTcaPr of i | eThr esh15M nSES obj ect s.

This object maps to the TR- 159 notification
nG oupPer f Tcal5M nSES. "

REFERENCE
"[ TR-159], Section 5.5.1.43"

::={ gBondPortNotifications 4}

gBondPnTcal5M nUASCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PnCur 15M nUAS
gBondPor t PniTcaPr of i | eThr esh15M nUAS

}

STATUS current

DESCRI PTI ON
"This notification indicates that the Unavail abl e Seconds
t hreshol d, specified by gBondPort PmTcaProfil eThreshl1l5M nUAS
has been reached or exceeded for the GBS port.

Ceneration of this notification is controlled by the
gBondPor t Conf PniTcaEnabl e and
gBondPor t PnifcaPr of i | eThr esh15M nUAS obj ect s.

Thi s object maps to the TR-159 notification
nG oupPer f Tcal5M nUAS. "

REFERENCE
"[ TR-159], Section 5.5.1.44"

::= { gBondPortNotifications 5}

gBondPnTTcalDayESCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PnCur 1DayES,
gBondPor t PnifcaPr of i | eThr esh1DayES

}

STATUS current

DESCRI PTI ON
"This notification indicates that the Errored Seconds threshold,
speci fi ed by gBondPort PnilcaProfil eThreshlDayES, has been
reached or exceeded for the GBS port.
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Ceneration of this notification is controlled by the
gBondPor t Conf PniTcaEnabl e and
gBondPor t PniTcaPr of i | eThr esh1DayES obj ect s.

This object maps to the TR-159 notification
nG oupPer f TcalbDayES. "

REFERENCE
"[ TR-159], Section 5.5.1.54"

::= { gBondPortNotifications 6}

gBondPnmTcalDaySESCr ossi ng NOTI FlI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PnCur 1Day SES,
gBondPor t PniTcaPr of i | eThr esh1Day SES

}

STATUS current

DESCRI PTI ON
"This notification indicates that the Severely Errored Seconds
t hreshol d, specified by gBondPort PnircaPr of i | eThr eshl1Day SES,
has been reached or exceeded for the GBS port.

Ceneration of this notification is controlled by the
gBondPor t Conf PnTcaEnabl e and
gBondPor t PnifcaPr of i | eThr esh1DaySES obj ect s.

Thi s object maps to the TR-159 notification
nG oupPer f TcalDaySES. "

REFERENCE
"[ TR-159], Section 5.5.1.55"

::={ gBondPortNotifications 7}

gBondPnTcalDayUASCr ossi ng NOTI FI CATI ON- TYPE
OBJECTS {
-- iflndex is not needed here, since we are under specific GBS
gBondPor t PnCur 1Day UAS
gBondPor t PnircaPr of i | eThr esh1DayUAS

}

STATUS current

DESCRI PTI ON
"This notification indicates that the Unavail abl e Seconds
t hreshol d, specified by gBondPort PmTcaProfil eThr eshlDayUAS
has been reached or exceeded for the GBS port.

Ceneration of this notification is controlled by the

gBondPor t Conf PniTcaEnabl e and
gBondPor t PnifcaPr of i | eThr esh1DayUAS obj ect s.
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This object maps to the TR- 159 notification
nG oupPer f TcalDayUAS. "

REFERENCE
"[ TR-159], Section 5.5.1.56"

::={ gBondPortNotifications 8}

-- G Bond Port (GBS) group

gBondPor t Conf Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"Tabl e for configuration of G Bond GBS ports. Entries in this
tabl e MUST be maintained in a persistent nanner."
::={ gBondPort 1 }

gBondPor t Conf Entry OBJECT- TYPE
SYNTAX GBondPort Conf Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the G Bond Port Configuration table.
Each entry represents a G Bond port indexed by the iflndex.
Note that a G Bond GBS port runs on top of a single
or multiple BCE port(s), which are also indexed by the iflndex."
INDEX { iflndex }
:: = { gBondPort Conf Table 1 }

GBondPort ConfEntry ::=

SEQUENCE {
gBondPor t Conf Adni nSchene | ANAgBondSchene,
gBondPor t Conf Peer Adni nSchene | ANAgBondSchene,
gBondPor t Conf Di scover yCode PhysAddr ess,
gBondPor t Conf Tar get UpDat aRat e Unsi gned32,
gBondPor t Conf Tar get DnDat aRat e Unsi gned32,
gBondPor t Conf Thr eshLowUpRat e Unsi gned32,
gBondPor t Conf Thr eshLowDnRat e Unsi gned32,
gBondPor t Conf LowRat eCr ossi ngEnabl e Trut hval ue,
gBondPor t Conf PniTcaConf Profil e SnnpAdmi nStri ng,
gBondPor t Conf PnTcaEnabl e Tr ut hVval ue

}

gBondPor t Conf Adm nSchene OBJECT- TYPE

SYNTAX | ANAgBondSchene

MAX- ACCESS read-wite

STATUS current
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DESCRI PTI ON
"A desired bonding schene for a G Bond GBS port.
The followi ng values instruct the port to use the correspondi ng
bondi ng schene if supported:

none( 0) - instructs the port not to use bonding
(only on a single-BCE G 998.2 GBS)
g9981(1) - instructs the port to use G 998.1 bondi ng
09982(2) - instructs the port to use G 998. 2 bondi ng
g9983( 3) - instructs the port to use G 998.3 bondi ng

Changi ng of the gBondPort Conf Adm nSchene obj ect MJST be
perfornmed when the link is admnistratively 'down’, as indicated
by the ifAdni nStatus object in the |F-MB.

Attenpts to change this object MJST be rejected (in the case of
SNWP, with the error inconsistentValue), if the link is "up’ or
initializing. Attenpts to change this object to an unsupported
bondi ng schene (see gBondPort CapSchenesSupported) SHALL be
rejected (in the case of SNMP, with the error wongVal ue).
Setting this object to the value of 'none’ nust be rejected for
GBS ports with multiple BCEs (with the error inconsistentVal ue).

This object maps to the TR- 159 attri bute aG oupAdnmi nBondSchene. "
REFERENCE

"[ TR-159], Section 5.5.1.6; RFC 2863, IF-MB, ifAdni nStatus”
::={ gBondPortConfEntry 1 }

gBondPor t Conf Peer Adm nSchenme OBJECT- TYPE

SYNTAX | ANAgBondSchene

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"A desired bonding scheme for a peer (link partner) G Bond
port (GBS).

The follow ng values instruct the peer port to use the
correspondi ng bondi ng schene if supported:

none( 0) - instructs the port not to use bonding
(only on a single-BCE G 998.2 GBS)
09981(1) - instructs the port to use G 998.1 bondi ng
09982(2) - instructs the port to use G 998. 2 bondi ng
g9983( 3) - instructs the port to use G 998. 3 bondi ng

Changi ng of this object MJST be perforned when the link is

adm nistratively "down’, as indicated by the ifAdni nStatus
object in the IF-MB.

Attenpts to change this object MJST be rejected (in the case of
SNMP, with the error inconsistentValue), if the link is "up’ or
initializing. Attenpts to change this object to an unsupported
bondi ng schene (see gBondPort CapPeer SchenesSupported) SHALL be
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rejected (in the case of SNMP, with the error wongVal ue).
Setting this object to the value of 'none’ nust be rejected for
GBS ports with nmultiple BCEs (with the error inconsistentVal ue).

This object maps to the TR- 159 attribute

aG oupPeer Adni nBondSchene. "
REFERENCE

"[ TR-159], Section 5.5.1.7; RFC 2863, |IF-MB, ifAdnm nStatus"
::={ gBondPortConfEntry 2 }

gBondPor t Conf Di scover yCode OBJECT- TYPE

SYNTAX PhysAddress (SIZE (6))

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"A discovery code of the G Bond port (GBS).
A uni que 6-octet-long code used by the Discovery function.
This object MIUST be instantiated for the -O subtype GBS before
write operations on the gBondBceConf Renot eDi scover yCode
(Set_if Clear and Cear _if_Sanme) are performed by BCEs
associ ated with the GBS.
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 may be changed
as a result of a wite operation on the
gBondBceConf Renot eDi scoveryCode object of a renote BCE of -O
subt ype, connected to one of the |ocal BCEs associated with
t he GBS

Di scovery MJUST be perfornmed when the link is adm nistratively
"down’, as indicated by the ifAdnm nStatus object in the |F-MB.
Attenpts to change this object MJST be rejected (in the case of
SNWP, with the error inconsistentValue), if the link is "up’ or
initializing.

This object maps to the TR-159 attribute
aG oupDi scover yCode. "
REFERENCE
"[ TR-159], Section 5.5.1.20; [802.3], Sections 61.2.2.8.3,
61.2.2.8.4, 45.2.6.6.1, 45.2.6.8, 61A 2;
RFC 2863, IF-M B, ifAdninStatus”
::= { gBondPortConfEntry 3 }

gBondPor t Conf Tar get UpDat aRate OBJECT- TYPE

SYNTAX Unsi gned32 (0] 1..10000000)
UNI TS " Kbps"

MAX- ACCESS read-wite

STATUS current
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DESCRI PTI ON
"A desired G Bond port data rate in the upstreamdirection
in Kbps, to be achieved during initialization, under
restrictions placed upon the nmenber BCEs by their respective
configuration settings.
This object represents a sum of individual BCE upstream data
rates, nodified to conpensate for fragnentation and
encapsul ati on overhead (e.g., for an Ethernet service, the
target data rate of 10 Mops SHALL all ow | ossl ess transm ssion
of full-duplex 10-Moips Ethernet frane streamw th mini nal
inter-frame gap).
Note that the target upstreamdata rate nmay not be achieved
during initialization (e.g., due to unavailability of required
BCEs) or the initial bandwi dth could deteriorate, so that the
actual upstream data rate (gBondPort Stat UpDat aRate) could be | ess
t han gBondPort Conf Tar get UpDat aRat e.

The value is limted above by 10 Gops, to acconmpdate very
hi gh speed bonded xDSL interfaces (e.g., 32 x 100 Mops).

The val ue between 1 and 10000000 i ndi cates that the total
upstream data rate of the G Bond port after initialization
SHALL be equal to the target data rate or less, if the target
upstream data rate cannot be achi eved under the restrictions
configured for BCEs. In cases where the copper environnent
all ows a higher upstreamdata rate to be achi eved than that
specified by this object, the excess capability SHALL be
either converted to an additional SNR nmargin or reclained by
mnimzing transmt power.

The value of 0 neans that the target data rate is not

fixed and SHALL be set to the nmaxi mum attai nabl e rate during
initialization (best effort), under specified spectra
restrictions and with a desired SNR nargi n per BCE

This object is read-wite for the -O subtype G Bond ports

It isirrelevant for the -R subtypes -- attenpts to read or
change this object for such ports MJST be rejected (in the case
of SNMP, with the error inconsistentVal ue).

Changi ng of the target upstream data rate MJST be perforned
when the link is adm nistratively 'down’, as indicated by the

i f Adm nStatus object in the |F-MB.

Attenpts to change this object MJST be rejected (in the case of
SNWP, with the error inconsistentValue), if the link is "up’ or
initializing.

This object maps to the TR-159 attribute aG oupTarget UpRate."
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REFERENCE
"[ TR-159], Section 5.5.1.17; RFC 2863, IF-MB, ifAdni nStatus”
::={ gBondPortConfEntry 4 }

gBondPor t Conf Tar get DnDat aRate OBJECT- TYPE

SYNTAX Unsi gned32 (0| 1..10000000)
UNI TS " Kbps"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"A desired G Bond port data rate in the downstream direction
in Kbps, to be achieved during initialization, under
restrictions placed upon the nmenber BCEs by their respective
configuration settings.

Thi s object represents a sum of individual BCE downstream data
rates, nodified to conpensate for fragmentation and
encapsul ati on overhead (e.g., for an Ethernet service, the
target data rate of 10 Mops SHALL all ow | ossl ess transm ssion
of full-duplex 10-Mops Ethernet frane streamw th mininal
inter-frame gap).

Note that the target downstream data rate nay not be achi eved
during initialization (e.g., due to unavailability of required
BCEs) or the initial bandw dth could deteriorate, so that the
actual downstream data rate (gBondPort Stat DnDat aRate) coul d be
| ess t han gBondPort Conf Tar get DnDat aRat e.

The value is linmted above by 10 Gops, to accommodate very
hi gh speed bonded xDSL interfaces (e.g., 32 x 100 Mops).

The val ue between 1 and 10000000 indicates that the total
downstream data rate of the G Bond port after initialization
SHALL be equal to the target data rate or less, if the target
downstream data rate cannot be achi eved under the restrictions
configured for BCEs. In cases where the copper environnment

all ows a higher downstream data rate to be achi eved than that
specified by this object, the excess capability SHALL be
either converted to an additional SNR nmargin or reclai ned by
mninzing transnmit power.

The value of 0 neans that the target data rate is not

fixed and SHALL be set to the maxi mum attai nable rate during
initialization (best effort), under specified spectra
restrictions and with a desired SNR nargi n per BCE

This object is read-wite for the -O subtype G Bond ports

It isirrelevant for the -R subtypes -- attenpts to read or
change this object for such ports MIST be rejected (in the case
of SNMP, with the error inconsistentVal ue).
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Changi ng of the target downstream data rate MJST be perforned
when the Iink is adm nistratively 'down’, as indicated by the

i f Adm nStatus object in the | F-MB.

Attenpts to change this object MIST be rejected (in the case of
SNWP, with the error inconsistentValue), if the link is "up’ or
initializing.

This object maps to the TR- 159 attri bute aG oupTarget DownRate. "
REFERENCE

"[ TR-159], Section 5.5.1.18; RFC 2863, IF-MB, ifAdnm nStatus"”
::={ gBondPort ConfEntry 5 }

gBondPor t Conf Thr eshLowUpRat e OBJECT- TYPE

SYNTAX Unsi gned32 (1..210000000)

UNI TS " Kbps"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This object configures the G Bond port |ow upstreamrate
crossing alarmthreshold. When the current val ue of
gBondPort St at UpDat aRate for this port reaches/drops bel ow or
exceeds this threshold, a gBondLowUpRat eCrossing notification
MAY be generated if enabled by
gBondPor t Conf LowRat eCr ossi ngEnabl e.

This object is read-wite for the -O subtype G Bond ports.

It isirrelevant for the -R subtypes -- attenpts to read or
change this object for such ports MJIST be rejected (in the case
of SNMP, with the error inconsistentVal ue).

This object maps to the TR- 159 attribute
aG oupt hreshLowUpRat e. "

REFERENCE
"[ TR-159], Section 5.5.1.21"

::={ gBondPort ConfEntry 6 }

gBondPor t Conf Thr eshLowbnRat e OBJECT- TYPE

SYNTAX Unsi gned32 (1..210000000)

UNI TS " Kbps"

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"This object configures the G Bond port | ow downstreamrate
crossing alarmthreshold. When the current val ue of
gBondPort St at DnDat aRate for this port reaches/drops bel ow or
exceeds this threshold, a gBondLowDnRat eCrossing notification
MAY be generated if enabled by
gBondPor t Conf LowRat eCr ossi ngEnabl e.
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This object is read-wite for the -O subtype G Bond ports.

It isirrelevant for the -R subtypes -- attenpts to read or
change this object for such ports MJST be rejected (in the case
of SNMP, with the error inconsistentVal ue).

This object maps to the TR-159 attribute
aG oupThr eshLowDownRat e. "

REFERENCE
"[ TR-159], Section 5.5.1.22"

::={ gBondPort ConfEntry 7 }

gBondPor t Conf LowRat eCr ossi ngEnabl e OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"I ndi cat es whet her gBondLowlUpRat eCr ossi ng and
gBondLowDnRat eCr ossi ng notifications shoul d be generated
for this interface.

A value of true(l1) indicates that the notifications are
enabl ed. A value of false(2) indicates that the notifications
are di sabl ed.

This object is read-wite for the -O subtype G Bond ports.

It isirrelevant for the -R subtypes -- attenpts to read or
change this object for such ports MJST be rejected (in the case
of SNMP, with the error inconsistentVal ue).

This object maps to the TR-159 attribute
aG oupLowRat eCr ossi ngEnabl e. "

REFERENCE
"[ TR-159], Section 5.5.1.23"

::={ gBondPort ConfEntry 8 }

gBondPor t Conf PmTcaConf Profil e OBJECT- TYPE

SYNTAX SnnpAdmi nString (SIZE (1..32))

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"The value of this object is the index of the rowin the GBS
Port Al arm Configuration Profile table for Performance Mnitoring
Threshold Crossing Alerts -- the gBondPort Al ar nConf Profil eTabl e,
whi ch applies to this GBS port."

DEFVAL { "DEFVAL" }

::={ gBondPort ConfEntry 9 }
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gBondPor t Conf PniTcaEnabl e OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"I ndi cat es whet her the gBondPerf Tca*Crossing set of
notifications should be generated for this interface.

A value of true(1l) indicates that the notifications are
enabl ed. A value of false(2) indicates that the notifications
are di sabl ed.

This object maps to the TR- 159 attribute aG oupPerf TcaEnable."
REFERENCE

"[ TR-159], Section 5.5.1.38"
::={ gBondPort Conf Entry 10 }

gBondPor t CapTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort CapEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"Table for capabilities of G Bond ports. Entries in this table
MUST be naintained in a persistent manner."
::={ gBondPort 2 }

gBondPor t CapEntry OBJECT- TYPE
SYNTAX GBondPor t CapEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the G Bond Port Capability table.
Each entry represents a G Bond port indexed by the iflndex.
Note that a G Bond GBS port runs on top of a single
or multiple BCE port(s), which are also indexed by the iflndex."
I NDEX { iflndex }
::={ gBondPort CapTable 1 }

GBondPort CapEntry ::=

SEQUENCE {
gBondPor t CapSchenesSupport ed | ANAgBondSchenelLi st
gBondPor t CapPeer SchenesSupport ed | ANAgBondSchenelLi st
gBondPor t CapCapaci ty Unsi gned32,
gBondPor t CapPeer Capaci ty Unsi gned32

}
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gBondPor t CapSchenesSupport ed OBJECT- TYPE

SYNTAX | ANAgBondScheneLi st

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Bondi ng capability of the G Bond port (GBS). This is a
read-only bitmap of the possible bonding schenes supported by
the GBS. The various bit positions are:

none( 0) - @GBS is capabl e of bondi ng bypass on a
singl e-BCE G 998.2 GBS

g9981(1) - GBS is capable of G 998.1 bonding

g9982(2) - GBS is capable of G 998.2 bondi ng

g9983(3) - GBS is capable of G 998.3 bondi ng

Note that for ports supporting nultiple bonding schenes, the
actual adm nistrative schene is set via gBondPort Conf Admi nSchene
object. The current operating bonding schene is reflected in

t he gBondPort St at Oper Schene obj ect.

This object maps to the TR-159 attribute
aG oupBondSchenesSupported. "

REFERENCE
"[ TR-159], Section 5.5.1.2"

;.= { gBondPort CapEntry 1 }

gBondPor t CapPeer SchenesSupported OBJECT- TYPE
SYNTAX | ANAgBondSchenelLi st
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Bondi ng capability of the peer G Bond port (GBS). This is a
read-only bitmap of the possible bonding schenes supported by
the link partner GBS. The various bit positions are:
none( 0) - peer GBS does not support bonding, or
the peer unit could not be reached, or
peer GBS is capabl e of bondi ng bypass on a
singl e-BCE G 998.2 GBS

09981(1) - peer GBS is capable of G 998.1 bonding
09982(2) - peer GBS is capable of G 998.2 bonding
g9983( 3) - peer GBS is capable of G 998.3 bonding

Note that for ports supporting nmultiple bonding schenes, the
actual administrative schene is set via the

gBondPor t Conf Peer Adni nSchene object. The current operating
bondi ng schene is reflected in the gBondPort St at Peer Oper Schene
obj ect.
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This object maps to the TR- 159 attribute
aG oupPeer BondSchenmesSupported. "
REFERENCE
"[ TR-159], Section 5.5.1.3"
::={ gBondPort CapEntry 2 }

gBondPort CapCapacity OBJECT- TYPE

SYNTAX Unsi gned32 (1..32)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nurmber of BCEs that can be aggregated by the |ocal GBS
The nunber of BCEs currently assigned to a particular G Bond
port (gBondPort Stat NumBCEsS) is never greater than
gBondPor t CapCapaci ty.

This object maps to the TR- 159 attri bute aG oupCapacity."”
REFERENCE

"[ TR-159], Section 5.5.1.12"
.= { gBondPort CapEntry 3 }

gBondPor t CapPeer Capacity OBJECT- TYPE

SYNTAX Unsi gned32 (0] 1..32)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nurmber of BCEs that can be aggregated by the peer GBS port.
A value of 0 is returned when peer Bonding capacity is unknown
(peer cannot be reached).

This object maps to the TR- 159 attri bute aG oupPeerCapacity."
REFERENCE

"[ TR-159], Section 5.5.1.13"
::={ gBondPort CapEntry 4 }

gBondPor t St at Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort StatEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table provides overall status information of G Bond
ports, conplenenting the generic status information fromthe
ifTable of the IFFMB. Additional status information about
connected BCEs is available fromthe relevant |ine M Bs.

This table contains |live data fromthe equi pnment. As such,
it is NOT persistent.”
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::={ gBondPort 3}

gBondPort St at Entry OBJECT- TYPE
SYNTAX GBondPort St at Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the G Bond Port Status table.
Each entry represents a G Bond port indexed by the iflndex.
Note that a G Bond GBS port runs on top of a single
or multiple BCE port(s), which are also indexed by the iflndex."
I NDEX { iflndex }
::={ gBondPortStatTable 1 }

GBondPort StatEntry :: =

SEQUENCE {
gBondPor t St at Oper Schene | ANAgBondSchene,
gBondPor t St at Peer Oper Schene | ANAgBondSchene,
gBondPor t St at UpDat aRat e Gauge32,
gBondPor t St at DnDat aRat e Gauge32,
gBondPort St at Fl t St at us BI TS,
gBondPort St at Si de | NTEGER,
gBondPor t St at NunmBCEs Unsi gned32

}

gBondPort St at Oper Schenre  OBJECT- TYPE

SYNTAX | ANAgBondSchene

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"Current operating bonding scheme of a G Bond port.
The possi bl e val ues are:

none( 0) - bondi ng bypass on a single-BCE G 998.2 GBS
g9981(1) - G 998.1 bondi ng
09982( 2) - G 998. 2 bondi ng
g9983(3) - G 998. 3 bondi ng

This object maps to the TR-159 attribute
aG oupOper BondSchene. "

REFERENCE
"[ TR-159], Section 5.5.1.4"

::={ gBondPortStatEntry 1 }

gBondPor t St at Peer Oper Schene  OBJECT- TYPE

SYNTAX | ANAgBondSchene
MAX- ACCESS read-only
STATUS current

Beili & Morgenstern St andards Track [ Page 37]



RFC 6765 G Bond M B February 2013

DESCRI PTI ON
"Current operating bonding scheme of a G Bond port |ink partner.
The possi bl e val ues are:

unknown( 0) - peer cannot be reached due to the Iink state or
bondi ng bypass on a single-BCE G 998.2 GBS

g9981(1) - G 998.1 bonding

09982(2) - G 998. 2 bondi ng

g9983(3) - G 998. 3 bonding

This object maps to the TR- 159 attribute
aG oupPeer Oper BondSchene. "

REFERENCE
"[ TR-159], Section 5.5.1.5"

::={ gBondPortStatEntry 2 }

gBondPort St at UpDat aRate  OBJECT- TYPE

SYNTAX Gauge32

UNI TS "bps”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A current G Bond port operational data rate in the upstream
direction, in bps.
This object represents an estimation of the sum of individual
BCE upstream data rates, nodified to conpensate for
fragmentati on and encapsul ati on overhead (e.g., for an
Et hernet service, the target data rate of 10 Mops SHALL all ow
| ossl ess transm ssion of full-duplex 10-Mps Ethernet frane
streamwi th mninmal inter-franme gap).

Note that for symmetrical interfaces, gBondPort Stat UpDat aRate ==
gBondPor t St at DnDat aRat e == i f Speed.

This object maps to the TR 159 attribute aG oupUpRate."
REFERENCE

"[ TR-159], Section 5.5.1.15"
::={ gBondPortStatEntry 3 }

gBondPort St at DnDat aRate  OBJECT- TYPE

SYNTAX Gauge32

UNI TS "bps”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A current G Bond port operational data rate in the downstream
direction, in bps.
This object represents an estimation of the sum of individual
BCE downstream data rates, nodified to conpensate for
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fragmentation and encapsul ati on overhead (e.g., for an

Et hernet service, the target data rate of 10 Mops SHALL all ow
| ossl ess transmi ssion of full-duplex 10-Mps Ethernet frane
streamwi th nminimal inter-frame gap).

Note that for symmetrical interfaces, gBondPort Stat UpDat aRate ==
gBondPort St at DnDat aRat e == i f Speed.

This object maps to the TR- 159 attri bute aG oupDownRat e. "
REFERENCE

"[ TR-159], Section 5.5.1.16"
::={ gBondPortStatEntry 4 }

gBondPort Stat Fl t Status OBJECT- TYPE
SYNTAX BI TS {
noPeer (0),
peer Power Loss(1),
peer BondScheneM smat ch( 2),
bceSubTypeM smat ch(3),
| owRat e(4),
init(5),
ready( 6)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"G Bond (GBS) port fault status. This is a bitmap of possible
conditions. The various bit positions are:
noPeer - Peer @GBS cannot be reached (e.g.,
no BCEs attached, all BCEs are
"down’, etc.).
peer Power Loss - Peer GBS has indicated inpending unit
failure due to |l oss of |ocal power
(' Dying Gasp’).
Operating bondi ng schene of a peer
GBS is different fromthe |ocal one.
bceSubTypeM snat ch - Local BCEs in the aggregation group
are not of the same sub-type, e.g.,
some BCEs in the local device are -O
whil e others are -R subtype.
| owRat e - gBondUpRat e/ gBondDnRat e of the port
has reached or dropped bel ow
gBondPor t Conf Thr eshLowUpRat e/
gBondPor t Conf Thr eshLowDnRat e.

peer BondScheneM snat ch
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init - The link is initializing, as a result
of ifAdm nStatus being set to 'up’
for a particular BCE or a GBS
to which the BCE i s connected.

r eady - At least one BCE in the aggregation
group i s detecting handshake tones.

This object is intended to supplenment the ifQperStatus object
inthe | F-MB.

This object maps to the TR- 159 attribute aG oupStatus.”
REFERENCE

"[ TR-159], Section 5.5.1.9; RFC 2863, IF-MB, ifQperStatus”
::={ gBondPortStatEntry 5 }

gBondPort St at Si de  OBJECT- TYPE

SYNTAX | NTEGER {
subscri ber (1),
of fice(2),

unknown( 3)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"G Bond port node of operation (subtype).
The val ue of ’'subscriber’ indicates that the port is
designated as '-R subtype (all BCEs assigned to this port are of
subtype '-R).
The value of 'office’ indicates that the port is designated
as '-0O subtype (all BCEs assigned to this port are of
subtype '-0).
The val ue of 'unknown’ indicates that the port has no assigned
BCEs yet or that the assigned BCEs are not of the sane side
(subTypeBCEM smat ch) .

This object maps to the TR-159 attribute aG oupEnd. "
REFERENCE

"[ TR-159], Section 5.5.1.11"
::={ gBondPortStatEntry 6 }

gBondPort St at NunBCEs OBJECT- TYPE

SYNTAX Unsi gned32 (0..32)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Nurmber of BCEs that are currently aggregated by the | ocal GBS
(assigned to the G Bond port using the ifStackTable).
This nunber is never greater than gBondPort CapCapacity.
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This object SHALL be automatically increnented or decrenented
when a BCE is added or deleted to/fromthe G Bond port using
the ifStackTabl e.

This object maps to the TR- 159 attri bute aG oupNunChannels. "
REFERENCE

"[ TR-159], Section 5.5.1.14"
::={ gBondPortStatEntry 7 }

-- Perfornmance Monitoring group
gBondPort PM  OBJECT | DENTIFIER ::= { gBondPort 4 }

gBondPor t PnCur Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort PnCur Ent ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This table contains current Perfornmance Mnitoring (PM
information for a GBS port. This table contains live data from
the equi pnrent and as such is NOT persistent.”

::={ gBondPortPM 1 }

gBondPor t PnCur Entry OBJECT- TYPE
SYNTAX GBondPor t PnCur Ent ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in the G Bond Port PMtable.
Each entry represents a G Bond port indexed by the iflndex.
Note that a G Bond GBS port runs on top of a single
or multiple BCE port(s), which are also indexed by the iflndex."
I NDEX { iflndex }
::={ gBondPortPnCurTable 1 }

GBondPort PnCurEntry :: =

SEQUENCE {
gBondPor t PnCur ES HCPer f Tot al Count ,
gBondPor t PnCur SES HCPer f Tot al Count ,
gBondPor t PnCur UAS HCPer f Tot al Count ,
gBondPor t PnCur 15M nVal i dl nterval s HCPer f Val i dl nt erval s,
gBondPor t PnCur 15M nl nval i dl nterval s HCPer f I nval i dl nterval s,
gBondPor t PnCur 15M nTi neEl apsed HCPer f Ti neEl apsed,
gBondPor t PnCur 15M nES HCPer f Cur r ent Count ,
gBondPor t PmCur 15M nSES HCPer f Cur r ent Count ,
gBondPor t PCur 15M nUAS HCPer f Cur r ent Count ,
gBondPor t PnCur 1DayVal i dl nt erval s Unsi gned32,
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gBondPor t PnCur 1Dayl nval i dl nterval s Unsi gned32,
gBondPor t PnCur 1DayTi neEl apsed HCPer f Ti neEl apsed,
gBondPor t PnCur 1DayES HCPer f Cur r ent Count ,
gBondPor t PnCur 1Day SES HCPer f Cur r ent Count ,
gBondPor t PnCur 1Day UAS HCPer f Cur r ent Count

}

gBondPor t PnCur ES OBJECT- TYPE

SYNTAX HCPer f Tot al Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Errored Seconds (ES) on the GBS since the BTU was
| ast restarted.

An Errored Second for a G 998.x interface is defined as a count
of 1-second intervals during which one or nore GBS errors are
declared. The errors are specific for each bonding schene, e.g.,
- lost cells for the ATM bondi ng
- lost or discarded (due to an error or a buffer overflow)
fragments for the Ethernet bonding
- CRC-4, CRCG-6, or CRC-8 errors for the TDI M bondi ng
This object is inhibited during Unavail abl e Seconds (UAS).

This object maps to the TR 159 attribute aG oupPerfES. "
REFERENCE

"[ TR-159], Section 5.5.1.29"
::={ gBondPortPnCurEntry 1 }

gBondPor t PCur SES OBJECT- TYPE

SYNTAX HCPer f Tot al Count
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A count of Severely Errored Seconds (SES) on the GBS
since the BTU was | ast restarted.

A Severely Errored Second for a G 998.x interface is defined as
a count of 1-second intervals during which GBS errors cause at
least 1% traffic |oss of the nominal bonded link rate or at
least 12 ms for the TDMtraffic. The exact definition is
specific for each bonding schene, e.g.,
- 234 lost cells for the ATM bondi ng with 10- Mops nomi nal |ink
rate
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- 60 lost/discarded fragments for the Ethernet bonding with
10- Mops nominal link rate and fixed 192-byte-1ong fragnent
si ze

- 6 or nore CRC-4 errors, one or nore CRC-6 errors, or one or
nmore CRC-8 errors for the TDM bondi ng

This object is inhibited during Unavail abl e Seconds (UAS).

This object maps to the TR- 159 attri bute aG oupPerf SES. "
REFERENCE

"[ TR-159], Section 5.5.1.30"
::={ gBondPortPnCurEntry 2 }

gBondPor t PCur UAS OBJECT- TYPE

SYNTAX HCPer f Tot al Count
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A count of Unavail able Seconds (UAS) on the GBS since the BTU
was | ast restarted.

An Unavail abl e Second for a G 998.x interface is defined as a
count of 1-second intervals during which the bonded link is
unavail able. The G 998.x |ink becones unavail able at the onset
of 10 contiguous SESs. The 10 SESs are included in the

unavail able tine. Once unavailable, the G 998.x |ine becones
avail abl e at the onset of 10 conti guous seconds with no SESs.
The 10 seconds with no SESs are excluded fromthe unavail abl e
time.

This object maps to the TR- 159 attri bute aG oupPerf UAS. "
REFERENCE

"[ TR-159], Section 5.5.1.31"
::={ gBondPortPnCurEntry 3 }

gBondPor t PnCur 15M nVal i dl nterval s OBJECT- TYPE

SYNTAX HCPer f Val i dl nt erval s
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A nunmber of 15-minute intervals for which data was coll ected.
The value of this object will be 96 or the nmaxi mum nunber of
15-minute history intervals collected by the inplenentation,
unl ess the neasurenent was (re)started recently, in which case
the value will be the nunber of conplete 15-nminute intervals
for which there are at | east sone data.
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In certain cases, it is possible that sonme intervals are
unavailable. In this case, this object reports the nmaxi num
i nterval nunber for which data is avail able.

This object maps to the TR- 159 attribute
aG oupPerf15M nVal i dl nterval s. "
REFERENCE
"[ TR-159], Section 5.5.1.32"
::= { gBondPortPnCurEntry 4 }

gBondPor t PCur 15M nl nval i dl nterval s OBJECT- TYPE

SYNTAX HCPerfl nval i dl nterval s
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A nunmber of 15-minute intervals for which data was not al ways
avail able. The value will typically be zero, except in cases
where the data for some intervals are not avail able.

This object maps to the TR-159 attribute
aG oupPerf 15M nl nval idl nterval s."
REFERENCE
"[ TR-159], Section 5.5.1.33"
::={ gBondPortPnCurEntry 5 }

gBondPor t PnCur 15M nTi neEl apsed OBJECT- TYPE

SYNTAX HCPer f Ti meEl apsed
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A count of seconds that have el apsed since the beginning of the
current 15-m nute performance interval.

This object maps to the TR- 159 attribute
aG oupPer f Curr 15M nTi neEl apsed. "
REFERENCE
"[ TR-159], Section 5.5.1.34"
::= { gBondPortPnCurEntry 6 }

gBondPor t PCur 15M nES OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A count of Errored Seconds (ES) on the GBS in the current
15-m nute performance interval.
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This object maps to the TR- 159 attri bute aG oupPerf Currl5M nES. "
REFERENCE

"[ TR-159], Section 5.5.1.35"
::={ gBondPortPnCurEntry 7 }

gBondPor t PnCur 15M nSES OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Severely Errored Seconds (SES) on the GBS in the
current 15-m nute performance interval.

This object maps to the TR 159 attribute aG oupPerf Currl5M nSES. "
REFERENCE

"[ TR-159], Section 5.5.1.36"
::={ gBondPortPnCurEntry 8 }

gBondPor t PCur 15M nUAS OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Unavail able Seconds (UAS) on the GBS in the current
15-mi nute performance interval.

This object maps to the TR- 159 attri bute aG oupPerf Currl5M nUAS. "
REFERENCE

"[ TR-159], Section 5.5.1.37"
.= { gBondPortPnCurEntry 9 }

gBondPor t PnCur 1DayVal i dl nterval s OBJECT- TYPE

SYNTAX Unsi gned32 (0..7)

UNI TS "days"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A nunmber of 1-day intervals for which data was coll ected.
The value of this object will be 7 or the maxi mum nunber of
1-day history intervals collected by the inplenentation, unless
the nmeasurenent was (re)started recently, in which case the
value will be the nunmber of conplete 1-day intervals for which
there are at | east sone data.
In certain cases, it is possible that some intervals are
unavailable. In this case, this object reports the maxi mum
interval nunmber for which data is avail able.
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This object maps to the TR- 159 attribute
aG oupPerf 1DayVal idl nterval s."

REFERENCE
"[ TR-159], Section 5.5.1.45"

::={ gBondPortPnCurEntry 10 }

gBondPor t PnCur 1Dayl nval i dl ntervals OBJECT- TYPE

SYNTAX Unsi gned32 (0..7)

UNI TS "days"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A nunber of 1-day intervals for which data was not al ways
avai l able. The value will typically be zero, except in cases
where the data for sone intervals are not avail abl e.

This object maps to the TR- 159 attribute
aG oupPer f 1Dayl nval i dl nterval s. "
REFERENCE
"[ TR-159], Section 5.5.1.46"
::={ gBondPortPnCurEntry 11 }

gBondPor t PnCur 1DayTi meEl apsed OBJECT- TYPE

SYNTAX HCPer f Ti neEl apsed

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of seconds that have el apsed since the beginning of
the current 1-day performance interval.

This object maps to the TR-159 attribute
aG oupPer f Curr 1DayTi neEl apsed. "
REFERENCE
"[ TR-159], Section 5.5.1.47"
::= { gBondPortPnCurEntry 12 }

gBondPor t PnCur 1DayES OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Errored Seconds (ES) on the GBS in the current 1-day
performance interval.

This object maps to the TR- 159 attri bute aG oupPerf CurrlDayES. "
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REFERENCE
"[ TR-159], Section 5.5.1.48"
::= { gBondPortPnCurEntry 13 }

gBondPor t PnCur 1DaySES OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Severely Errored Seconds (SES) on the GBS in the
current 1-day perfornmance interval.

This object maps to the TR- 159 attri bute aG oupPerf CurrlDaySES. "
REFERENCE

"[ TR-159], Section 5.5.1.49"
::={ gBondPortPnCurEntry 14 }

gBondPor t PnCur 1DayUAS OBJECT- TYPE

SYNTAX HCPer f Cur r ent Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Unavail able Seconds (UAS) on the GBS in the current
1-day performance interval.

This object maps to the TR- 159 attri bute aG oupPerf CurrlDayUAS. "
REFERENCE
"[ TR-159], Section 5.5.1.50"
::={ gBondPortPnCurEntry 15 }
-- PMhistory: 15-min buckets

gBondPor t PmL5M nTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort Pnil5M nEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table contains historical 15-m nute buckets of Perfornmance

Monitoring information for a GBS port (a row for each 15-m nute

interval, up to 96 intervals).

Entries in this table MJST be nmintained in a persistent nanner."
::={ gBondPortPM 2 }

gBondPor t PmL5M nEnt ry OBJECT- TYPE

SYNTAX GBondPor t PmL5M nEnt ry
MAX- ACCESS not -accessi bl e
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STATUS
DESCRI PTI ON

current

"An entry in the G Bond Port historical

February 2013

15-m nute PMt abl e.

Each entry represents Performance Mnitoring data for a GBS port,

i ndexed by the iflndex,
i nterval,
I NDEX { iflndex,
.. = { gBondPort Pni5M nTable 1 }

GBondPor t PmML5M nEntry :: =
SEQUENCE {

gBondPor t PmL5M nl nt er val | ndex
gBondPor t PmL5M nl nt er val Moni Ti ne
gBondPor t PniL5M nl nt er val ES
gBondPor t Pnil5M nl nt er val SES
gBondPor t PmL5M nl nt er val UAS
gBondPor t PmL5M nl nt erval Val i d

collected during a particular 15-mnute
i ndexed by the gBondPort Pnmil5M nl nt erval | ndex. "
gBondPor t PmL5M nl nt er val | ndex }

Unsi gned32,

HCPer f Ti neEl apsed,
HCPer f | nt er val Count ,
HCPer f | nt er val Count ,
HCPer f | nt er val Count ,
Tr ut hval ue

}

gBondPor t PniL5M nl nt er val | ndex

SYNTAX

MAX- ACCESS

STATUS

DESCRI PTI ON
"Performance data interval nunber. 1 is the nost
previous interval; interval 96 is 24 hours ago.
Intervals 2..96 are OPTI ONAL.

OBJECT- TYPE
Unsi gned32 (1..96)

not - accessi bl e

current

recent

This object maps to the TR- 159 attribute
aG oupPer f 15M nl nt er val Nunber . "
REFERENCE
"[ TR-159], Section 5.5.1.57"
::= { gBondPortPnl5M nEntry 1 }

gBondPor t PmL5M nl nt er val Moni Ti ne OBJECT- TYPE

SYNTAX HCPer f Ti neEl apsed
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"A count of seconds over which the performance data was actually
nmonitored. This value will be the sanme as the interval duration
(900 seconds), except in a situation where perfornance data
coul d not be collected for any reason."

::= { gBondPortPnl5M nEntry 2 }
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gBondPor t PmL5M nl nterval ES OBJECT- TYPE

SYNTAX HCPer f | nt er val Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Errored Seconds (ES) on the GBS in the 15-ninute
performance history interval.

This object maps to the TR- 159 attribute
aG oupPer f 15M nl nt erval ES. "

REFERENCE
"[ TR-159], Section 5.5.1.59"

.= { gBondPortPnl5M nEntry 3 }

gBondPor t PmL5M nl nt erval SES OBJECT- TYPE

SYNTAX HCPer f | nt er val Count

UNI TS "seconds"”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Severely Errored Seconds (SES) on the GBS in the
15-m nute performance history interval.

This object maps to the TR- 159 attribute
aG oupPer f 15M nl nt er val SES. "

REFERENCE
"[ TR-159], Section 5.5.1.60"

::={ gBondPort Pnil5M nEntry 4 }

gBondPor t PmL5M nl nt erval UAS OBJECT- TYPE

SYNTAX HCPer f | nt er val Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Unavail able Seconds (UAS) on the GBS in the current
15-mi nute performance interval.

This object maps to the TR 159 attribute
aG oupPer f 15M nl nt er val UAS. "

REFERENCE
"[ TR-159], Section 5.5.1.61"

.= { gBondPortPnl5M nEntry 5 }

gBondPor t PmL5M nl nterval Valid OBJECT- TYPE

SYNTAX Tr ut hVal ue
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"A read-only object indicating whether or not this history
bucket contains valid data. A valid bucket is reported as
true(1l) and an invalid bucket as false(2).
If this history bucket is invalid, the BTU-C MJUST NOT produce
notifications based upon the value of the counters in this

bucket .
Note that an inplenentation may decide not to store invalid
hi story buckets in its database. |In such a case, this object

is not required, as only valid history buckets are avail able
while invalid history buckets are sinply not in the database.

This object maps to the TR-159 attribute
aG oupPerf15M ninterval Valid."

REFERENCE
"[ TR-159], Section 5.5.1.58"

::= { gBondPortPnil5M nEntry 6 }

-- PMhistory: 1-day buckets

gBondPor t PmLDayTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort PnilDayEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table contains historical 1-day buckets of Performance

Monitoring information for a GBS port (a row for each 1-day

interval, up to 7 intervals).

Entries in this table MJUST be nmintained in a persistent nmanner."
::={ gBondPortPM 3 }

gBondPor t PnilDayEntry OBJECT- TYPE

SYNTAX GBondPor t PmLDayEnt ry
MAX- ACCESS not -accessi bl e
STATUS current

DESCRI PTI ON

"An entry in the G Bond Port historical 1-day PMtable.
Each entry represents Performance Mnitoring data for a GBS port,
i ndexed by the iflndex, collected during a particular 1-day
interval, indexed by the gBondPort PmilDayl nt erval | ndex. "

I NDEX { iflndex, gBondPortPnilDayl nterval | ndex }

::= { gBondPortPnilDayTable 1 }

GBondPor t PnilDayEntry :: =

SEQUENCE {
gBondPor t PmLDayl nt er val | ndex Unsi gned32,
gBondPor t PmLDayl nt er val Moni Ti e HCPer f Ti neEl apsed,
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gBondPor t PmLDayl nt er val ES HCPer f | nt er val Count
gBondPor t PnilDayl nt er val SES HCPer f | nt er val Count
gBondPor t PnilDayl nt er val UAS HCPer f | nt er val Count,
gBondPor t PmLDayl nt er val Val i d Tr ut hval ue

}

gBondPor t PmLDayl nt erval | ndex OBJECT- TYPE

SYNTAX Unsi gned32 (1..7)

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Performance data interval nunmber. 1 is the nost recent
previous interval; interval 7 is 7 days ago.

Intervals 2..7 are OPTI ONAL.

This object maps to the TR- 159 attribute
aG oupPer f 1Dayl nt er val Nunmber . "

REFERENCE
"[ TR-159], Section 5.5.1.62"

.= { gBondPortPnilDayEntry 1 }

gBondPor t PmLDayl nt er val Moni Ti me OBJECT- TYPE

SYNTAX HCPer f Ti meEl apsed

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of seconds over which the performance data was actually
monitored. This value will be the same as the interval duration
(86400 seconds), except in a situation where performance data
could not be collected for any reason.

This object maps to the TR-159 attribute
aG oupPer f 1Dayl nt er val Mbni Secs. "
REFERENCE
"[ TR-159], Section 5.5.1.64"
.= { gBondPort PnilDayEntry 2 }

gBondPor t PnilDayl nt erval ES OBJECT- TYPE

Bei | i

SYNTAX HCPer f | nt er val Count

UNI TS "seconds”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Errored Seconds (ES) on the GBS in the 1-day
performance history interval.
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This object maps to the TR- 159 attribute
aG oupPer f 1Dayl nt erval ES. "

REFERENCE
"[ TR-159], Section 5.5.1.65"

::= { gBondPort PnmlDayEntry 3 }

gBondPor t PmLDayl nt erval SES OBJECT- TYPE

SYNTAX HCPer f | nt er val Count

UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Severely Errored Seconds (SES) on the GBS in the
1-day performance history interval.

This object maps to the TR- 159 attribute
aG oupPer f 1Dayl nt er val SES. "

REFERENCE
"[ TR-159], Section 5.5.1.66"

.= { gBondPortPnilDayEntry 4 }

gBondPor t PmLDayl nt er val UAS OBJECT- TYPE

SYNTAX HCPer f | nt er val Count

UNI TS "seconds"”

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of Unavail able Seconds (UAS) on the GBS in the current
1-day performance interval.

This object maps to the TR- 159 attribute
aG oupPer f 1Dayl nt er val UAS. "

REFERENCE
"[ TR-159], Section 5.5.1.67"

::= { gBondPort PnilDayEntry 5 }

gBondPor t PmiDayl nterval Valid OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A read-only object indicating whether or not this history
bucket contains valid data. A valid bucket is reported as
true(l) and an invalid bucket as false(2).
If this history bucket is invalid, the BTU- C MUST NOT produce
notifications based upon the value of the counters in this
bucket .
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Note that an inplenentation may decide not to store invalid

hi story buckets in its database. In such a case, this object
is not required, as only valid history buckets are avail able
while invalid history buckets are sinply not in the database.

This object maps to the TR-159 attribute
aG oupPerf 1Dayl nterval Val i d. "

REFERENCE
"[ TR-159], Section 5.5.1.63"

::= { gBondPort PnilDayEntry 6 }

-- Performance Monitoring TCA Configuration profile

gBondPor t PmifcaPr of i | eTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF GBondPort PnTcaProfil eEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table supports definitions of Performance Mnitoring (PM

Threshol d Crossing Alert (TCA) configuration profiles for GBS

ports.

Entries in this table MIST be naintained in a persistent nanner."
::={ gBondPortPM 4 }

gBondPor t PniTcaProf i | eEntry OBJECT- TYPE

SYNTAX GBondPor t PnTcaProfil eEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in the GBS PM TCA Configuration table.
Each entry corresponds to a single TCA configuration profile.
Each profile contains a set of paraneters for setting alarm
threshol ds for various performance attributes nmonitored at GBS
ports. Profiles may be created/del eted using the row
creation/del etion nechanismvia
gBondPor t PnifcaProf i | eRowSt atus. |If an active entry is
referenced via gBondPort Conf PnifcaConf Profile, the entry MJST
remain active until all references are renoved.
A default profile with an index of 'DEFVAL' will always exist,
and its paraneters will be set to vendor-specific val ues
unl ess otherw se specified in this docunent."

| NDEX { gBondPort PnifcaProfil eName }

;.= { gBondPortPnTcaProfil eTable 1 }
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GBondPor t PnifcaProfi |l eEntry ::
SEQUENCE {

gBondPor t PnTcaPr of i | eNane
gBondPor t PnifcaPr of i | eThr esh15M nES
gBondPor t PnifcaPr of i | eThr esh15M nSES
gBondPor t PnircaPr of i | eThr esh15M nUAS
gBondPor t PnircaPr of i | eThr esh1DayES
gBondPor t PniTcaPr of i | eThr esh1Day SES
gBondPor t PniTcaPr of i | eThr esh1DayUAS

February 2013

SnnpAdmi nStri ng,

HCPer f | nt er val Thr eshol d,
HCPer f | nt er val Thr eshol d,
HCPer f | nt er val Thr eshol d,
GBondPnilDayl nt er val Thr eshol d,
GBondPnilDayl nt er val Thr eshol d,
GBondPniLlDayl nt er val Thr eshol d,

Bei | i

gBondPor t PnilcaPr of i | eRowsSt at us RowSt at us
}
gBondPor t PnifcaPr of i | eName OBJECT- TYPE
SYNTAX SnnpAdni nString (SIZE (1..32))
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This object is a unique index (nane) associated with this

GBS PM TCA profile."
;.= { gBondPortPnTcaProfil eEntry 1}

gBondPor t PnifcaPr of i | eThr esh15M nES OBJECT- TYPE
SYNTAX HCPer f I nt er val Threshol d
UNI TS "seconds"”
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"A desired threshold for the nunmber of Errored Seconds (ES)

wi thin any given 15-m nute performance data collection interval.

If the nunber of ESs in a particular 15-mnute collection
interval reaches or exceeds this value, a

gBondPnTcal5M nESCr ossing notification MAY be generated if
enabl ed by gBondPort Conf PnifcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables
t he gBondPmTcal5M nESCr ossi ng notification.

This object maps to the TR-159 attribute
aG oupPer f Thr eshol d15M nES. "

REFERENCE
"[ TR-159], Section 5.5.1.39"

::= { gBondPortPnilcaProfileEntry 2 }

gBondPor t PnifcaPr of i | eThresh15M nSES OBJECT- TYPE

SYNTAX HCPer f | nt er val Threshol d
UNI TS "seconds"

MAX- ACCESS read-create

STATUS current
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DESCRI PTI ON

"A desired threshold for the nunber of Severely Errored Seconds
(SES) within any given 15-mi nute performance data collection

i nterval .

If the nunber of SESs in a particular 15-mnute collection

i nterval reaches or exceeds this value, a

gBondPnTcal5M nSESCr ossi ng notification MAY be generated if
enabl ed by gBondPort Conf PnifcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables

t he gBondPnifcal5M nSESCr ossi ng noti fication.

This object maps to the TR- 159 attribute
aG oupPer f Thr eshol d15M nSES. "

REFERENCE

"[ TR-159], Section 5.5.1.40"

::={ gBondPortPnilfcaProfil eEntry 3 }

gBondPor t PnircaPr of i | eThresh15M nUAS OBJECT- TYPE

SYNTAX HCPer f | nt er val Threshol d
UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"A desired threshold for the nunber of Unavail abl e Seconds (UAS)
within any given 15-nminute performance data collection interval.
If the nunber of UASs in a particular 15-mnute collection

i nterval reaches or exceeds this value, a

gBondPnTcal5M nUASCr ossi ng notificati on MAY be generated if
enabl ed by gBondPort Conf PnifcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables

t he gBondPnifcal5M nUASCr ossi ng noti fi cati on.

This object maps to the TR- 159 attribute
aG oupPer f Thr eshol d15M nUAS. "

REFERENCE

"[ TR-159], Section 5.5.1.41"
:= { gBondPortPniTcaProfileEntry 4 }

gBondPor t PnifcaPr of i | eThresh1DayES OBJECT- TYPE

Bei | i

SYNTAX GBondPnilDayl nt er val Threshol d
UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"A desired threshold for the nunmber of Errored Seconds (ES)
within any given 1-day perfornance data collection interval.
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If the nunber of ESs in a particular 1-day collection interval
reaches or exceeds this value, a gBondPniTcalDayESCrossing
notification MAY be generated if enabl ed by

gBondPor t Conf PmTcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables
t he gBondPmTcalDayESCrossi ng notification.

This object maps to the TR-159 attribute
aG oupPer f Thr eshol d1DayES. "

REFERENCE
"[ TR-159], Section 5.5.1.51"

::={ gBondPortPniTcaProfil eEntry 5 }

gBondPor t PniTcaPr of i | eThresh1DaySES OBJECT- TYPE

SYNTAX GBondPnilDayl nt er val Thr eshol d
UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"A desired threshold for the nunmber of Severely Errored Seconds
(SES) within any given 1-day performance data collection

i nterval .

If the nunber of SESs in a particular 1-day collection interval
reaches or exceeds this value, a gBondPniTcalDaySESCrossi ng
notification MAY be generated if enabl ed by

gBondPor t Conf PniTcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables

t he gBondPmiTcalDaySESCr ossi ng notification.

This object maps to the TR-159 attribute
aG oupPer f Thr eshol d1DaySES. "

REFERENCE
"[TR-159], Section 5.5.1.52"

;.= { gBondPortPnilcaProfil eEntry 6 }

gBondPor t PniTcaPr of i | eThr esh1DayUAS OBJECT- TYPE

Bei | i

SYNTAX GBondPnilDayl nt er val Thr eshol d
UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"A desired threshold for the nunber of Unavail abl e Seconds (UAS)
wi thin any given 1-day performance data collection interval.

If the nunber of UASs in a particular 1-day collection interval
reaches or exceeds this value, a gBondPniTcalDayUASCrossi ng
notification MAY be generated if enabl ed by
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gBondPor t Conf PmTcaEnabl e.

At nost one notification can be sent per interval.

Setting this attribute to zero (default) effectively disables
t he gBondPnifcalDayUASCr ossi ng notification.

This object maps to the TR-159 attribute
aG oupPer f Thr eshol d1DayUAS. "

REFERENCE
"[ TR-159], Section 5.5.1.53"

::={ gBondPortPnilfcaProfil eEntry 7 }

gBondPor t PnifcaPr of i | eRowSt at us  OBJECT- TYPE

SYNTAX RowsSt 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 gBondPortPnifcaProfil eTabl e
per the senantics of RowStatus.

If an "active' entry is referenced via
gBondPor t Conf PnTcaConf Profil e i nstance(s), the entry MJST
remain ’active’.

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

::={ gBondPortPnilfcaProfil eEntry 8 }

-- The BCE group

gBondBceConf Tabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"Tabl e for configuration of G Bond common aspects for the
Bondi ng Channel Entity (BCE) ports (nodens/channels).

Entries in this table MJST be nmintained in a persistent
manner . "
::={ gBondBce 1 }

gBondBceConf Entry OBJECT- TYPE

Bei | i

SYNTAX GBondBceConf Entry
MAX- ACCESS not -accessi bl e
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STATUS current
DESCRI PTI ON
"An entry in the G Bond BCE Configuration table
Each entry represents common aspects of a G Bond BCE port
i ndexed by the iflndex. Note that a G Bond BCE port can be
stacked bel ow a single GBS port, also indexed by the iflndex,
possi bly together with other BCE ports if bonding is enabled."
INDEX { iflndex }
.= { gBondBceConfTable 1 }

GBondBceConf Entry :: =

SEQUENCE {
gBondBceConf Renot eDi scover yCode PhysAddr ess
}
gBondBceConf Renot eDi scover yCode OBJECT- TYPE
SYNTAX PhysAddress (Sl ZE (0| 6))
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"A renote discovery code of the BCE port at the CO

A 6-octet-1ong discovery code of the peer GBS connected via

t he BCE.

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 gBondPort Conf D scoveryCode
at the peer GBS SHALL be the same as gBondPort Conf Di scover yCode
of the local GBS associated with the BCE for the operation to
succeed).

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

Di scovery Set if O ear operation

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

This object is irrelevant in BCE-R port subtypes (CPE side):
in this case, a zero-length octet string SHALL be returned on
an attenpt to read this object. An attenpt to change this
obj ect MUST be rejected (in the case of SNMP, with the error

i nconsi st ent Val ue) .

Di scovery MIUST be performed when the Iink is ' down’.

Attenpts to change this object MJST be rejected (in the case of
SNWP, with the error inconsistentValue), If the link is "up’ or
initializing.

This object maps to the TR 159 attribute
aLi neRenot eDi scover yCode. "
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REFERENCE
"[ TR-159], Section 5.5.6.7"
.= { gBondBceConfEntry 1 }

-- Conformance Statenents

gBondG oups OBJECT | DENTI FI ER ::= { gBondConfornmance 1 }

gBondConpl i ances OBJECT | DENTI FI ER : :

{ gBondConf ormance 2 }
-- (Object Goups

gBondBasi cG oup OBJECT- GROUP
OBJECTS {

gBondPor t St at Oper Schene,
gBondPor t St at UpDat aRat €,
gBondPor t St at DnDat aRat €,
gBondPor t Conf Tar get UpDat aRat e,
gBondPor t Conf Tar get DnDat aRat e,
gBondPor t CapSchemesSupport ed,
gBondPor t CapCapaci ty,
gBondPor t St at NunBCEs,
gBondPort St at Si de,
gBondPort St at Fl t St at us

}

STATUS current

DESCRI PTI ON
"A collection of objects representing nmanagenent i nfornation
common to all types of G Bond ports."

::={ gBondGoups 1}

gBondDi scover yG oup OBJECT- GROUP
OBJECTS {
gBondPor t St at Peer Oper Schene,
gBondPor t CapPeer SchenesSupport ed,
gBondPor t CapPeer Capaci ty,
gBondPor t Conf Di scover yCode,
gBondBceConf Renot eDi scover yCode

}

STATUS current

DESCRI PTI ON
"A collection of objects supporting OPTI ONAL G Bond di scovery
in GBond ports."

::={ gBondGoups 2}
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gBondMul ti ScheneG oup OBJECT- GROUP
OBJECTS {
gBondPor t Conf Adni nSchene,
gBondPor t Conf Peer Admi nSchene

}

STATUS current

DESCRI PTI ON
"A collection of objects providing OPTI ONAL nmanagenent
i nformati on for G Bond ports supporting rmultiple bonding
schenes. "

::={ gBondG oups 3}

gBondTcaConf Gr oup OBJECT- GROUP
OBJECTS {
gBondPor t Conf Thr eshLowUpRat e,
gBondPor t Conf Thr eshLowDnRat e,
gBondPor t Conf LowRat eCr ossi ngEnabl e

}

STATUS current

DESCRI PTI ON
"A collection of objects required for configuration of alarm
t hreshol ds and notifications in G Bond ports."

::={ gBondG oups 4 }

gBondTcaNoti fi cati onG oup NOTI FI CATI ON- GROUP
NOTI FI CATI ONS {
gBondLowUpRat eCr ossi ng,
gBondLowDnRat eCr ossi ng

}
STATUS current
DESCRI PTI ON
"This group supports notifications of significant conditions
(non-PM threshol d crossing alerts) associated with G Bond ports."
::={ gBondGoups 5}

gBondPnCur Group OBJECT- GROUP
OBJECTS {

gBondPor t PntCur ES,
gBondPor t PnCur SES,
gBondPor t PnCur UAS,
gBondPor t PCur 15M nVal i dl nt erval s,
gBondPor t PnCur 15M nl nval i dl nt erval s,
gBondPor t PnCur 15M nTi neEl apsed,
gBondPor t PnCur 15M nES,
gBondPor t PnCur 15M nSES,
gBondPor t PCur 15M nUAS,
gBondPor t PnCur 1DayVal i dl nt er val s,
gBondPor t PnCur 1Dayl nval i dl nt erval s,
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gBondPor t PnCur 1DayTi neEl apsed,
gBondPor t PnCur 1DayES,
gBondPor t PnCur 1Day SES,
gBondPor t PnCur 1Day UAS

}

STATUS current

DESCRI PTI ON
"A collection of objects supporting OPTI ONAL current Perfornance
Monitoring information for G Bond ports."

::={ gBondG oups 6 }

gBondPnll5M nGr oup OBJECT- GROUP
OBJECTS {
gBondPor t Pnil5M nl nt er val Moni Ti ne,
gBondPor t PniL5M nl nt er val ES,
gBondPor t PmL5M nl nt er val SES,
gBondPor t PmL5M nl nt er val UAS,
gBondPor t Pml5M nl nt erval Val i d

}

STATUS current

DESCRI PTI ON
"A collection of objects supporting OPTI ONAL hi stori cal
Per formance Monitoring information for G Bond ports, during
previous 15-minute intervals.”

::={ gBondG oups 7 }

gBondPnilDay G oup OBJECT- GROUP
OBJECTS {
gBondPor t PmLDayl nt er val Moni Ti e,
gBondPor t PmLDayl nt er val ES,
gBondPor t PmLDayl nt er val SES,
gBondPor t PnilDayl nt er val UAS,
gBondPor t PnilDayl nt erval Val i d

}

STATUS current

DESCRI PTI ON
"A collection of objects supporting OPTI ONAL historical
Performance Mnitoring information for G Bond ports, during
previous 1-day intervals."

::={ gBondG oups 8 }

gBondPnmTcaConf G oup OBJECT- GROUP
OBJECTS {
gBondPor t Conf PnTcaConf Profi | e,
gBondPor t Conf PniTcaEnabl e,
gBondPor t PnifcaPr of i | eThr esh15M nES,
gBondPor t PnifcaPr of i | eThr esh15M nSES,
gBondPor t PnircaPr of i | eThr esh15M nUAS,
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gBondPor t PnircaPr of i | eThr eshl1DayES,
gBondPor t PnTcaPr of i | eThr esh1DaySES,
gBondPor t PnTcaPr of i | eThr esh1DayUAS,
gBondPor t PnilcaPr of i | eRowsSt at us

}

STATUS current

DESCRI PTI ON
"A collection of objects required for configuration of
Performance Mnitoring Threshold Crossing Alert notifications
in G Bond ports."

::={ gBondG oups 9 }

gBondPnTcaNot i fi cati onG oup NOTI FI CATI ON- GROUP
NOTI FI CATI ONS {

gBondPnmTcal5M nESCr ossi ng,

gBondPnTcal5M nSESCr ossi ng,

gBondPnTcal5M nUASCr ossi ng,
gBondPnmTcalbDayESCr ossi ng,
gBondPnTcalbDaySESCr ossi ng,
gBondPnTcalbDayUASCr ossi ng

}
STATUS current
DESCRI PTI ON
"This group supports notifications of Performance Monitoring
Threshold Crossing Alerts associated with G Bond ports."
::={ gBondGoups 10 }

-- Compliance Statenents

gBondConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenment for G Bond interfaces.
Compliance with the foll owi ng external conpliance statenents

i s REQUI RED:
M B Modul e Conpl i ance St at enent
IF-M B i f Conpliance3

Compliance with the foll owi ng external conpliance statenents
is OPTIONAL for inplenmentations supporting bonding with
flexible cross-connect between the GBS and BCE ports:

M B Modul e Conpl i ance St at ement

| F- 1 NVERTED- STACK-M B i f I nvConpl i ance
| F- CAP- STACK-M B i f CapSt ackConpl i ance"
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MODULE -- this nodul e
MANDATORY- GROUPS {
gBondBasi cG oup,
gBondTcaConf Gr oup,
gBondTcaNoti fi cati onG oup

}

GROUP gBondDi scover yG oup

DESCRI PTI ON
"Support for this group is only required for inplenmentations
supporting the G Bond Di scovery function."

GROUP gBondMul ti ScheneG oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting multiple bonding schenes."

GROUP gBondPnCur Gr oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting Perfornance Monitoring."

GROUP gBondPnil5M nG oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting 15-m nute historical Perfornance Monitoring."

GROUP gBondPnilDay G oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting 1-day historical Perfornmance Mnitoring."

GROUP gBondPnTcaConf G oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting Performance Monitoring Threshold Crossing Alert
notifications."

GROUP gBondPnmTcaNot i fi cati onG oup

DESCRI PTI ON
"Support for this group is only required for inplenentations
supporting Performance Monitoring Threshold Crossing Alert
notifications."

OBJECT gBondPor t CapSchenmesSupport ed

SYNTAX | ANAgBondScheneLi st

DESCRI PTI ON

"Support for all bonding schenme types is not required.
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However, at |east one value SHALL be supported."

OBJECT gBondPor t CapPeer SchenesSupport ed
SYNTAX | ANAgBondScheneLi st
DESCRI PTI ON

"Support for all bonding schenme types is not required.
However, at |east one value SHALL be supported.”

::= { gBondConpliances 1}
END
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7. | ANA- Mhi ntai ned G Bond TC Definitions

The | ANA- GBOND- TC-M B nodul e | MPORTS obj ects from SNWPv2- SM
[ RFC2578] and SNWPv2- TC [ RFC2579] .

| ANA- GBOND-TCG-M B DEFINITIONS ::= BEG N
| MPORTS
MODULE- | DENTI TY,
m b- 2

FROM SNWPv2- SM
TEXTUAL- CONVENTI ON
FROM SNWPv2-TC

i ana@ondTcM B MODULE- | DENTI TY

LAST- UPDATED "201302200000Z" -- 20 February 2013
ORGANI ZATI ON "1 ANA"
CONTACT- | NFO " I nternet Assigned Nunmbers Authority

Post al : | CANN
12025 Waterfront Drive, Suite 300
Los Angel es, CA 90094- 2536

Tel : +1-310-301-5800
EMai | : iana@ ana. org"

DESCRI PTI ON
"This M B nodul e defines | ANAgBondSchene and | ANAgBondSchenelLi st
TEXTUAL- CONVENTI ONs, speci fyi ng enunerated val ues of the
gBondPor t Conf Adm nSchene, gBondPort Conf Peer Adm nSchene,
gBondPor t St at Oper Schene, gBondPort St at Peer Oper Schene,
gBondPor t CapSchenesSupport ed, and gBondPort CapPeer SchenesSupport ed
objects, respectively, as defined in the GBOND-M B.

It is intended that each new bondi ng schene defined by the

| TU-T 4/ SGL5 wor ki ng group and approved for publication in a
revision of the ITUT G 998 specification will be added to this
M B nodul e, provided that it is suitable for being managed by the
base objects in the GBONDM B. An Expert Review, as defined in
RFC 5226, is REQUI RED for such additions.

The follow ng references are used throughout this M B nodul e:
[G998.1] refers to:

| TU-T Recommendation G 998.1: ' ATM based multi-pair bonding’ ,
January 2005.
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[G998.2] refers to:
| TUT Recommendation G 998.2: ’'Ethernet-based nulti-pair
bondi ng’, January 2005.

[G998.3] refers to:
| TUUT Recommendation G 998.3: 'Milti-pair bondi ng using
time-division inverse nultiplexing', January 2005.

Nam ng Conventi ons:
BCE - Bonding Channel Entity
GBS - Ceneric Bonding Sub-Ilayer

These references should be updated as appropriate when a new
bondi ng schene is added to this M B nodul e.

Copyright (c) 2013 I ETF Trust and the persons identified as
aut hors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or wthout
nmodi fication, is permtted pursuant to, and subject to the license
terns contained in, the Sinplified BSD License set forth in
Section 4.c of the I ETF Trust’s Legal Provisions Relating to | ETF
Docunents (http://trustee.ietf.org/license-info)."

REVI SI ON "201302200000Z" -- 20 February 2013
DESCRI PTION "I nitial version, published as RFC 6765."

:={ mb-2 215}
-- Textual Conventions

| ANAgBondScheneLi st ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"This textual convention defines a bitmap of possible ITUT
G 998 (G Bond) bondi ng schenes. Currently, the follow ng val ues
are defined for the correspondi ng bondi ng schenes:
09981(1) - G 998.1 (G Bond/ ATM see the (0981- M B)
09982(2) - G 998.2 (G Bond/ Ethernet; see the (0982-M B)
g9983(3) - G 998.3 (G Bond/ TDIM see the (©983-M B)
An additional value of none(0) can be returned as a result
of a GET operation when a val ue of the object cannot be
determined (for exanple, a peer GBS cannot be reached), the port
does not support any kind of bonding, or when a single-BCE
G 998.2 GBS supports bonding (frame fragnentation/reassenbly)
bypass. "
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SYNTAX BI TS {
none(0),
g9981(1),
g9982(2),
g9983( 3)

}

| ANAgBondSchene :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"This textual convention defines ITUT G 998 bondi ng scheme
val ues. Possible val ues are:

none( 0) - no bonding (e.g., on a single-BCE G 998.2 GBS)
or unknown
g9981(1) - G 998.1 (G Bond/ ATM
09982( 2) - G 998.2 (G Bond/ Ethernet)
g9983( 3) - G998.3 (G Bond/TDIM "
SYNTAX | NTEGER {
none(0),
g9981(1),
g9982(2),
g9983(3)

END
8. Security Considerations

There are a nunber of managenent objects defined in this MB nodul e
with a MAX- ACCESS cl ause of read-wite and/or read-create. Such
obj ects nmay be considered sensitive or vulnerable in sone network
environnents. The support for SET operations in a non-secure

envi ronnment w t hout proper protection can have a negative effect on
networ k operations. These are the tables and objects and their
sensitivity/vulnerability:

0 Changi ng of the gBondPort Conf Adni nSchene object nay lead to a
potential |ocking of the link, if the peer device does not support
t he desired bondi ng schene.

o Changi ng of the gBondPort ConfDi scoveryCode object, before the
di scovery operation, nmay lead to a wongful discovery -- for
exanpl e, when two CO ports are connected to the same nulti-channe
RT port, while both CO ports have the sanme di scovery register
val ue.
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0 Changing of the target upstreani downstreamdata rate via
gBondPor t Conf Tar get UpDat aRat e/ gBondPor t Conf Tar get DnDat aRat e nay
lead to anything fromdegradation of link quality and data rate to
a conplete link initialization failure, as the ability of a G Bond
port to support a particular configuration depends on the copper
envi ronnent .

o Activation of a specific linel/channel may cause a severe
degradation of service for another G Bond port, whose channel ()
may be affected by the cross-talk fromthe newy activated
channel

o Renoval of a channel froman operationally 'up’ G Bond port,
aggregating several channels, nmay cause degradation of the port’'s
data rate.

Some of the readable objects in this MB nodule (i.e., those with
MAX- ACCESS ot her than not-accessible) nmay be considered sensitive or
vul nerabl e in sone network environnents since, collectively, they
provide information about the performance of network interfaces and
can reveal sonme aspects of their configuration

In particular, since a bonded xDSL port can be conprised of nultiple

Unshi el ded Twi sted Pair (UTP) voice-grade copper, located in the sane
bundl e with other pairs belonging to another operator/custoner, it is
theoretically possible to eavesdrop on a G Bond transm ssion, sinply

by "listening" to cross-talk fromthe bonded pairs, especially if the
operating paraneters of the G Bond link in question are known.

It is thus inportant to control even GET and/or NOTIFY access to

t hese objects and possibly to even encrypt the values of these

obj ects when sending them over the network via SNWP. These are the
tabl es and objects and their sensitivity/vulnerability:

0 gBondPortStat Table - objects in this table provide status
information for the G Bond port, which nmay aid in identification
of the pairs belonging to the bonded port and eavesdropping on the
traffic over that port.

SNMP versions prior to SNVWPv3 did not include adequate security.
Even if the network itself is secure (for exanple by using IPsec),
there is no control as to who on the secure network is allowed to
access and GET/ SET (read/change/create/del ete) the objects in this
M B nodul e.

| mpl enent ati ons SHOULD provi de the security features described by the

SNWPv3 framework (see [ RFC3410]), and inpl enentations claimng
conpliance to the SNWPv3 standard MJUST include full support for
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10.

aut hentication and privacy via the User-based Security Mdel (USM
[ RFC3414] with the AES ci pher algorithm[RFC3826]. |Inplenmentations
MAY al so provide support for the Transport Security Mdel (TSM

[ RFC5591] in conbination with a secure transport such as SSH

[ RFC5592] or TLS/ DTLS [ RFC6353].

Furt her, deploynment of SNMP versions prior to SNMPv3 is NOT
RECOMVENDED. Instead, it is RECOWENDED to depl oy SNWPv3 and to
enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNMP entity giving access to an
instance of this MB nodule is properly configured to give access to
the objects only to those principals (users) that have legitimate
rights to indeed GET or SET (change/create/ del ete) them

| ANA Consi der ati ons

Three new val ues of | ANA f Type -- g9981(263), g9982(264), and
g9983(265) -- have been allocated by | ANA <http://ww. iana.org/> in
the | ANAI f Type-M B nodul e [ 1 ANAI f Type-M B].

An object identifier for gBondM B MODULE-I| DENTI TY has been all ocated
by 1ANA in the MB-2 transni ssion sub-tree (211).

Thi s docunent defines the first version of the | ANA-nai ntai ned | ANA-
GBOND- TC-M B nodule. It is intended that each new G 998 bondi ng
scheme defined by the ITUT 4/ SGL5 worki ng group and approved for
publication in a revision of ITUT G998.x will be added to the | ANA-
mai nt ai ned M B nodul e, provided that it is suitable for bei ng nanaged
by the base objects in the GCBOND-MB nodul e. An object identifier
for i ana@ondTcM B MODULE- | DENTI TY has been all ocated by I ANA in the
M B-2 transni ssion sub-tree (215).

For each new bondi ng schene added, a short description of the bonding
prot ocol and, wherever possible, a reference to a publicly available
speci fication SHOULD be specified. An Expert Review, as defined in
[ RFC5226], is REQUI RED for each nodification.
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