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OAM In 802 Architecture

* From IEEE 802-2014

IEEE 802
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Figure 1—Current family of IEEE 802 standards and recommended practices
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OAM in 802 Architecture (cont.)

 From IEEE 802-2014 (cont.)

7.3 Special-purpose IEEE 802 network management standards

Special-purpose protocols relating to the management functionality of IEEE 802 stations can be developed
when the use of a general-purpose management protocol 15 mappropriate. Examples of special-purpose
management protocols that can be found in the family of IEEE 802 standards include the Connectivity Fault
Management Protocol specified i IEEE Std 802.1Q; the Operations, Administration. and Maintenance
(OAM) Protocol specified in IEEE Std 802.3; and the Link Layer Discovery Protocol (LLDP) in IEEE
Std 802.1AB™,

Annex B
(informative)
RMs for IEEE 802 standards The PM for [EEE Std 802 3 is illustrated in Figure B2
OAM  operations, administration and MSAP MAC service access point
B.1 IEEE 802.3 RMs maintenance sublayer OSAP  OAM service access point
ES reconciliation sublayer MCSAPMAC control service access point
IEEE Std 802.3 offers multiple options, each of which has a different M. LSAP  link service access point PSAP  PHY service access point
The basic EM for IEEE 202 3 stations without optional sublayers is illustrated in Figure B.1. N t LEAP
ES reconcihiation sublayer MSAP MAC service access point i — TIMSAP L OSAP
LSAP link service access point PSAP PHY service accesspoint (| | | ... Mac c,:in\lr’f — MCSAR
. T o o[ Masp S et
ata lir - [optional)
ctwork . Lsap )
- e . u - . |EEE B02.3 MAC Control (optional) Time sync PSAP
MAC Client, _ - - MSAP Scope = FoAR (optional)
S ‘ I R R AR MSAP™  MAC o :_(:‘;_
T MAC -~ PSAP RS
B o — s ™
" - — = R T S
B B B S— Figure B.2—The RM for [EEE 802.3 point to-point Stations
Figure B.1—Basic RM for IEEE 802.3 stations
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OAM in 802 Architecture (cont.)

 From IEEE 802-2014 (cont.)

- The FM for IEEE 802.3 EPON optical network wut (ONU) is illustrated in Figure B.4.
Sid 802-2014 IEEE STAMDARD FOR LOCAL AND METROPOLITAN AREA NETWORKS OAM  operations, mistration and MSAP MAC service access point
) ) o ) o maimntenance sublayer OSAP  OAM service access point
'I'he_RM for IEEE 8023 Ethemet passive optical networks (EPON) optical line terminal (OLT) is illustrated BES reconciliation sublayer MCSAPMAC control service access point
inFigure B3. LSAP link service access point PSAP PHY service access point
OAM  operations, administration and MSAP MAC service access point
maintenance sublayer OSAP  OAM service access point Loan
ES reconciliation sublayer MCSAP MAC confrol service access point o MNetwok | 7
LSAP  link service access point PSAP  PHY service access point MAHierrt |_MsaP . 0saP
LsAp S T MCSAP
CAM tmnﬁmﬁi/
Network Diata link T — e
EEE 5023 Muitipoint MAC Control___ MSAP I
| Psap {optional)
Data link i e e e [t
Physical PHY
Fiysical i Figure B.4—The RM for IEEE 802.3 point-to-multipoint ONU
' """ "Figure B.3IEEE 802.3 RM for point.to-multipoint OLT

IEEE
CVERVIEW AND ARCHITECTURE Sid 802-2014

IEEE 5td 802.3 was amended in 2004 to introduce the concept of subscriber access network.>* The purpose
of Ethernet in the first mile (EFM), as well as its distinchion from traditional Ethemet networks, 15 that it
specifies functionality requred for the subscnber access network, 1e., public network access. Network
design considerations for public access that may differ fm]:d traditional Ethemmet LANs mclude the OAM
function and the regulatory requirements.
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802.1 OAM: 802.1AB LLDP

IEEE Standard for
Local and metropolitan area networks—

Station and Media Access Control
Connectiviﬂy Discovery

1. Overview

The Link Layer Discovery Protocol (LLDP) specified in this standard allows stations attached to an
IEEE 802% LAN to advertise. to other stations attached to the same IEEE 802 LAN. the major capabilities
provided by the system incorporating that station, the management address or addresses of the entity or
entities that provide management of those capabilities, and the identification of the station’s point of
attachment to the IEEE 802 LAN required by those management entity or entities.

The mformation distributed wia this protocol 15 stored by its recipients in a standard Management
Information Base (MIB), making 1t possible for the information to be accessed by a Network Management
System (NMS) using a management protocol such as the Simple Network Management Protocol (SNMP).
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802.1AB LLDP - 802.1 OAM support (cont.)

1.1 Scope

The scope of this standard 15 to define a protecol and management elements, swtable for advertising
information to stations attached to the same IEEE 802 LAN, for the purpose of populating physical topology
and device discovery management information databases. The protocol facilitates the idenmbification of
stations connected by IEEE 202 LANsMANs, their pomts of mferconmection, and access points for
management protocols.

This standard defines a protocol that

a) Advertises connectivity and management information about the local station to adjacent stations on
the same IEEE 802 LAN.

b)  Eeceives network management information from adjacent stations on the same IEEE 802 LAN.

¢}  Operates with all TEEE 802 access protocols and network media.

d) Establishes a network management information schema and object defintions that are suitable for
storing connection information about adjacent stations.

&)  Provides compatibility with the IETF PTOPO MIB (IETF EFC 2922 [B9]).!

1.2 Purpose

An IETF MIB (IETF EFC 2922 [B9]) and a number of vendor specific MIBs have been created to descnibe
a network’s physical topelogy and associated systems within that topology.

This standard specifies the necessary protocol and management elements to

a) Facilitate multi-vendor inter-operability and the use of standard management tools to discover and
make available physical topology information for network management.

b) Make it possible for network management to discover certain confizuration inconsistencies or
malfimetions that can result in impaired commumnication at higher layers.

c) Provide information to assist network management in making resowrce changes and'or re-
configurations that comect configuration inconsistencies of malfinctions identified in b) above.
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802.1AB LLDP - 802.1 OAM support (cont.)

6. Principles of operation
LIDP is a link layer protocol that allows an IEEE 202 TAN station to advertise the capabilities and current
status of the system associated with an MSAP The MSAP provides the MAC service to an IL1.C Enfity, and
that LT.C Entity provides an LSAP to an LIDP agent that fransmits and receives information to and from the
LIDP agents of other stations attached to the same LAN. The information distributed and received in each
LIDPDL is stored in one or more Management Information Bases (MIBs). Figure 6-1 illustrates the LLDP
agent and its relatonship to its ILC Entty and MSAP, and to addihonal MIBs desigmed by the IETE,
IEEE 202, and others.
st | [
lezal davice LL raiite dovice
exdenslens (optional) iaricng {cjtie mal] > pm.-,:r
LLDP local system MIB LLDF romote systemns MIE * o
k. .
r 2 _ Intarface MIE
LLOPDU Tramsmisshen s Reception foptienal
r
—1 - Othar MIBe
o LLDF frames M [optiarall
Lol device Famats davica
infarmation infarmation
LLDP agent . \
i TLsap
LLC Entity p \
\ | ey
v
Figure 6-1—LLDP agent and its relationship to its LLC entity
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802.1AB LLDP - 802.1 OAM support (cont.)

7. LLDPDU transmission, reception, and addressing
This standard is intended to be compatible with all TEEE 802 MACs.

LIDP uses the service provided by the ITDPLSAP and LI.C to transmit and receive LIDPDUs. Each
LIDPDI is transmitted as a single MAC service request by an LIC entity that uses a single instance of the
MAC Service provided at an MSAP Each incoming LI DP frame is received at the MSAP by the LI.C entity
as a MAC service indication.

NOTE—For the purposes of this standard, the temms “I1C™ and “11C entty” mclude the serice provided by the
operation of enfihes that support profocel diserimunzhon nsang an EtherType, 1e., Ethertype Protoce]l Dhsomunation
(EPD)} as specified m IEEE 5td 802

The parameters of each service request and service indication comprise

a) Destination address
b}  Source address

c)  EtherType

d) LILDFDU

The LIDP EtherType, used to identify the LIDP protocol, is prepended to the LIDPDU as shown in
Figure 7-1 to form the MSDIUJ of the comesponding MAC service request.

LLDP
EtherTypea

LLOFDU
header

LLDPDU

Figure 7-1—MSDU format

The values of the parameters used by L1DP, and their encoding by the I1.C entity that supports the LT DP
LSAP are specified in the following subclauses.
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802.1AB LLDP - 802.1 OAM support (cont.)

8. LLDFDU and TLV formats

8.1 LLDPDU bit and octet ordering conventions

All ITDPD1Us shall contain an integral mumber of octets. The octets in an LT DPDU are mumbered starting
from 1 and ncreasing in the order they are put into the LLDPDU. The bits in an octet are numbered from 1

to 8, where bat 1 15 the low-order bit.

8.2 LLDPDU format

The LI.DPDU shall contan the following ordered sequence of three mandatory TLVs followed by zeto or
more optional TLVs as shown in Figure 8-1. An End of LLDFDU TV may be present as the last TLV in the
LIDPDL.

) Three mandatory TLVs shall be included at the beginning of each LI DPDU and shall be in the order

shown
1)  Chassis ID TLV
) Podt IDTLV
3) Time To Live TIV
b)  Optional TLVs as selected by network management (may be inserted in any order).

HOTE |—"Optional™ i the sense that thev are not required for LLDP operation; however, thewr presence could be
required by other svstern elements that use LIDP

c)  Ifthe End Of LIDPDU TLV 1s present, it shall be the last TLV m the LIL.DPDI.

Octets: 1 . N
Chassis | PortID | Time To Optional Optional End Of
IDTLY | TLV  Live TLV | TLVY TLy | LLDPDUTLV

M M M
M - mandatary TLY - required for all LLDPDUs

Figure 8-1—LLDPDU format

IEEE 802.3cg 10SPE Task Force Page 12




802.3 CLAUSE 57




L
OAM In 802.3: Clause 57

57.1.4 Positioning of OAM within the IEEE 802.3 architecture

OAM comprises an optional sublayer between a supenior sublayer (e.g., MAC client or optional Link
Agoregation) and a subordinate sublayer (2.g, MAC or optional MAC Control sublayer). Figure 37-1
shows the relationship of the OAM sublayer to the ISO/TEC (IEEE) OS] reference model.

o5
REFERENCE
MODEL ETHERNET
LAYERS LAYERS
APPLICATION HIGHER LAYERS
ERESENTATION J LLC (LOGICAL LINK CONTROL) OR OTHER MAG CLIENT
!
!
SESSION f/ CAM (OPTIONAL)
i/
TRANSPORT ’.f’ MAC CONTROL [OPTIONAL)
!
NETWORK |/ MAC—MEDIA ACCESS CONTROL
DATA LINK - PHYSICAL LAYER
PHYSICAL

Figure 57—1—0AM sublayer relationship to the ISO/AEC Open Systems
Interconnection {OS1) reference model and the IEEE 802.3 Ethernet model

57.1.5 Compatibility considerations

57.1.5.1 Application

QAN is intended for point-to-point and emulated point-to-pomnt IEEE 802 3 links. Implementation of QAWM
fimctionality is optional. A conformant implementation may implement the optional OAM sublayer for
some ports within a system while not implementing it for other ports.

57.1.5.2 Interoperability between OAM capable DTEs

A DTE 1s able to determme whether or not a remote DTE has OAM functionality enabled. The QAWM

Discovery mechanism ascertains the confimured parameters. such as maximum allowable OAMPDU size,
and supperted finctions, such as OAM remote loopback, on a given link.
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OAM In 802.3: Clause 57

|IEEE Sad B02.3-2015
|IEEE Standard for Ethemet
SECTION FIVE

57. Operations, Administration, and Maintenance (OAM)

57.1 Overview
57.1.1 Scope

This clause defines the Operations, Admumistration, and Mamtenance (OAM) sublayer, which provides
mechanisms useful for momitoring hink operation such as remote fault mdication and remote loopback
control. In general, OAM provides network operators the ability to monitor the health of the network and
quickly determine the location of failing links or fault conditions. The OAM described in this clause
provides data link layer mechanisms that complement applications that may reside in higher layers.

QAM information is conveyed i Slow Protocol frames (see Annex 37A) called OAM Protocol Data Units
(QANMFDUs). OAMFDUs contain the appropriate contrel and status information used to monitor, test and
troubleshoot OAM-enabled links. OAMPDUs traverse a single link, being passed between peer OAM
entities, and as such, are not forwarded by MAC clients (e.g., bridges or switches).

QAM does not include functions such as station management, bandwidth allocation, or provisioning
functions, which are considered outside the scope of this standard.

For the remainder of this clause, the term OAM is specific to the link level OAM described hera.

57.1.2 Summary of objectives and major concepts
This subclause bu'oﬂdm details and fimetional requirements for the OAM objectives:
a) Femote Failure Indication

1} A mechanism is provided to indicate to a peer that the receive path of the local DTE is non-
operational.

2} Physical Layer devices using Clause 66 may support umdirectional operation that allows OAM
remote failure indication during fault conditions.

3} Subscnber access Physical Layer devices using Clause 63 support unidirectional operation mn
the direction from OLT to ONU that allows OAM remote failure indication from OLT during
fault conditions.

4) FPhysical Layer devices other than those listed above do not support unidirectional operation
allowing OAM remote failure indication during fault conditions. Some Physical Layer devices
have specific remote failure signaling mechanisms in the Physical Layer.

b) Remote Loopback—A mechanism is provided to support| a data link layer frame-level loopback
mode.
¢} Link Menitoring

1} A mechamsm is provided to support event notification that pemuts the inclusion of diagnostic
information.

2} A mechanism is provided to support polling of any variable in the Clause 30 MIB.

d)  Miscellaneous

1} Implementation and activation of OAM is optional.

2} A mechanism is provided that performs OAM capability discovery.

3} An extension mechanism is provided and made available for higher layer management

These objectives support a subset of the user-plane QAM requirements found in ITTU-T Y.1730 [B31].
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OAM In 802.3: Annex 57A

Annex 57A

(normative)

Requirements for support of Slow Protocols

5T7A.1 Introduction and rationale

There are two distinet classes of protoceols used to contrel vanious aspects of the operation of IEEE 8023
devices. They are as follows:

a) Protocols such as the MAC Confrol PAUSE operation (Annex 31B) that need to process and
respond to PDUs rapidly in order to aveid performance degradation. These are likely to be mple-
mented a5 embedded hardware functions, making it relatively unlikely that existing equipment could
be eazsily upgraded to support additional such protocals.

MWOTE—This consideration was one of the contmbuting factors in the decision to use a separate group MAC
address to support LACP and the Marker protocol, rather than re-using the group MAC address currently used
for PATISE frames.

b}  Protocols such as LACP, with less stringent frequency and latency requirements. These may be
implemented in software, with a reascnable expectation that existing equipment be upgradeable to
support addittional such protocols, depending wupon the approach taken m the original

implementation.

In order to place some realistic bounds upon the demand: that might be placed upon such a protocol
implementation, this annex defines the characteristics of this class of protocols and 1dentifies some of the
behaviors that an extensible implementation needs to exhibat.

57A.2 Slow Protocol transmission characteristics

Protocols that make use of the addreszing and protocol identification mechanizms 1dentified in this anmex are
subject to the following constramnts:

a)  The oumber of frames transmitted n any one-second pened per Slow Protocel subtype shall not
exceed 25lowProtocolFramel imt (see 3003 1.1 38).

b} The maxmum nomber of Slow Protocols subtypes 1= 10,

¢} The MAC Chent data generated by any of these protocols shall be no larger than maxBasicDataSize
(see 4.2.7.1). It is recommended that the maximum length for a Slow Protocel frame be limited to
128 octets.

The effect of these restrictions 15 to restiict the bandwidth consumed and performance demandesd by this set
of protocols; by defanlt the maximum traffic loading that would result is 100 maximum length frames per
second per point-to-point link and 100 maximum length frames per ONU for pont-to-multipoint topologies.

IEEE 802.3cg 10
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OAM In 802.3: Annex 57A

57 A.4 Protocol identification

All 5low Protocols use type interpretation of the Length/ Type field and use the Slow_Protocols_Type value
as the primary means of protocol identification; its value is shown in Table 5TA-2.

Table 5TA-2—Slow_Protocols_Type value

Name Value

Slow_Protocols_Type BE-09

The first octet of the MAC Chent datz following the Length Type field is a protocol subtype identifier that
distinguishes between different Slow Protocols. Table 57A-3 identifies the semantics of this subtype.

Table 57TA-3—Slow Protocols subtypes

FProtocol Subfype value Protecol name
1] Unnsed—Illegal value
1 Link Agzregation Control Protocol (LACP)
2 Link Azgregation—Marker Protocol
3 Operations, Administration, and Maintenance (QAM)
4 Feserved for firmre use
5 Raserved for future nse
-] Peserved for future nss
7 Feserved for future nsa
] Feserved for firmre use
9 Feserved for firmre use
10 Organization Specific Slow Protcol (055F)
11-155 Unnsed—Ilegal vahues
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OAM in 802.3: CLAUSE Specific OAM

* A number of 802.3 projects have included
dedicated OAM features. These include:

 EFM - 10PASS-TS & 2BASE-TL
« EPON - Various
« 1000BASE-T1

IEEE 802.3cg 10SPE Task Force



802.3 10PASS-TS & 2BASE-TL




L, n - n n n=n=®n=>BLLLnn___n,,,\.>\\nnA....-=....s
OAM in 802.3: 10PASS-TS & 2BASE-TL

61.1.2 Objectives

The following are the objectives for 2BASE-TL and 10PASS-T5:

a) To provide 100 Mb/s burst data rate at the MII using Fate Matching.

b) To prowvide support for simultaneous transmission and reception without interference.

c) To prowvide for operating over unshielded voice grade twisted pair cable.

d) To provide a communication channel with a mean BER. at the PMA service interface of less than
107" with a noise margin of 6 dB (10PASS-TS) or 5 dB (2BASE-TL).

e) To provide optional support for operation on multiple pairs.

f) To provide functional layering in the PCS which ensures compatibility with the layering and frame
interfaces for xDSL systems, mcluding a y-interface based on that used for the PTM-TC sublayer as
defined i [TU-T Recommendation G.993.1.

61.1.4.1.4 Overview of management

Ethernet OAM (Clause 37) runs over a MAC service which uses a PHY consisting of either a single physical
link or meore than one physical 2BASE-TL or 10PASS-TS links aggregated as described in 61.2.2. The
Ethernet OAM operates as long as there 1s at least one PME in the PHY that 15 operational The physical
xDSL PMEs mn Clause 62 zu:lld Clause 63 each have their own management channel that operates per loop
(eoc, VOC and IB for 10PASS-TS; EOC and IB for 2ZBASE-TL).
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OAM in 802.3: 10PASS-TS & 2BASE-TL (cont.)

[I'-Ij Cutput frames Input frames &M Entity
23
—_ % ________________ ~  kHinterfacs
| data decoder | | dstaencoder | PMD
* *_ management
i'_d_ﬁau?"lf i'_Hndulamr_"i
meodulation
g | = |
ic extension
o | | | I
L — — — L —|
L hybrid
- % ________________ Uinterface ! MDI
5 To transmission mediurm
3
£

Figure 62—2—Functional diagram of PMD sublayer

62.3.2 PMD functional specifications

The 10PASS-TS PMD (and MDI) is specified by incorporating the MCM-VDSL standard, ANSIT1.424 by
reference, with the modifications noted below. This standard provides support for voice-grade twisted pair.
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OAM in 802.3: 10PASS-TS & 2BASE-TL (cont.)
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3
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Figure 62—2—Functional diagram of PMD sublayer

62.3.2 PMD functional specifications

The 10PASS-TS PMD (and MDI) 1s specified by mcorporating the MCM-VDSL standard, ANSI T1.424, by
reference, with the modifications noted below. This standard prowvides support for voice-grade twisted pair.
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OAM in 802.3: 10PASS-TS & 2BASE-TL (cont.)

The ONU only requires one MAC instance since frame filtening operations are done at the RS layer before
reaching the MAC. Therefore, MAC and layers above are emulation-agnestic at the ONU (zee 65.1.3.3).

Although Figure 64-2 and supporting text desciibe multiple MACs within the OLT, a single unicast MAC
address may be used by the OLT. Within the EPON Network, MACs are uniquely identified by their LLID
which 15 dynamically assigned by the registration process.

os1 LaM LAN
REFERENCE LAYERS LAYERS
MODEL ! ! : HIGHER LAYERS :
LayERS ! HIGHER LAYERS | . v
I MAC Client| Iw.c Cliend| [MAC Client MAC Client
APPLICATION : —
| ontonal | | (Ontonal) | | (Optional) OAM (Dptional)
PRESENTATION .
N MULTIPOINT MAC CONTROL MULTIPOINT MAC CONTROL
SESSION .
N MAC | | MAC | | MAC MAC-MEDIA ACCESS COMTROL
TRANSPORT .
L RECOMCILIATION oLr RECONCILIATION ONU
NETWORK R — —
DATALIME .
. GMIl—y. GMIl—y
PHYSICAL
— [ —
.. FTS jH FCS il
.. FHE ¥ FMA PHY
fe, FMD 1 _ EMD i ]
" x MDl—p MO ——3
) PASSIVE OPTICAL MEDIUM }
GMIl = GIGABIT MEDIA INDEPENDENT INTERFACE ONU = OFTICAL NETWORK LINIT
MD{ = MECIUM DEPEMDENT INTERFACE PCS = PHYSICAL CODING SUBLAYER
CIAM = OPERATIONS, ADMINISTRATION & MAINTENANCE PHY = PHYSICAL LAYER DEVICE
OLT = 0FTICAL LINE TERMINAL PMA = PHYSICAL MEDIUM ATTACHMENT

PMD = PHYSICAL MEDIUM DEPENDENT

Figure 64—2—Relationship of Multipoint MAC Control and the OS] protocol stack
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802.3 UNIDIRECTIONAL &
SUBSCRIBER ACCESS
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OAM In 802.3: Unidirectional

66. Extensions of the 10 Gb/s Reconciliation Sublayer (RS), 100BASE-X
PHY. and 1000BASE-X PHY for unidirectional transport

In the absence of wmdirectional operation, the sublayers m this clause are precisely the same as their
equivalents in Clause 24, Clause 36, and Clause 46. Otherwise, this clause descmbes addihons and
modifications to the 100BASE-X, 1000BASE-X, 10GBASE-E, 10GBASE-W, and 10GBASE-X Physical
Layers, making them capable of unidirectional operation, which 1s requjh.'d to mfiahze a 1000BASE-PX
network, and allows the transmission of Operations, Admimistration and Management (OAM) frames
regardless of whether the PHY has determimed that a valid link has been established.

However, unidirectional operation may only be enabled under very limited circumstances. Before enabling
this mode, the MAC shall be operating m full-duplex mode and Auto-Negotiation, 1f applicable, shall be
disabled. In addition, the OAM sublayer above the MAC (see Clause 37) shall be present and enabled or (for
1000BASE-X), the PCS shall be part of a 1000BASE-PX-D PHY (see Clause 60 and Clause 64).
Umdirectional operation shall not be mvoked for a PCS that 15 part of a 1000BASE-PX-U PHY (except for
out-of-service test purposes or where the PON contamns just one ONU). Failure to follow these restncthions
results in an incompatibility with the assumptions of IEEE 802.1 protocels, a PON that cannot mitialize, or
colhisions, which are unacceptable m the P2MP protocol.
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OAM In 802.3: Subscriber Access

67. System considerations for Ethernet subscriber access networks

67.1 Overview

This clause provides information on buwlding Ethemet subscnber access networks, also referred to as
“Ethemet in the First Mile™ or EFM networks.

EFM encompasses a family of technologies that vary in media type and signaling speed. EFM 15 designed to
be deployed in networks of one or multiple EFM media type(s) as well as mteract with mixed 10/100/1000/
10000 Mb/s Ethemet networks. Any network topology defined i IEEE 5td 802.3 can be used within the
subscnber premuses and then connected to an Ethemet subscriber access network via an IEEE 5td 202.1D
compliant bnidge, or a router.

Further, within a given EFM domam, the specific EFM technologies allow for a vanety of topologies
affording the subscnber access network maximum flexability. For example. a 1000BASE-PX10 P2MP system
with 16 ONUs can be built with a 1:16 splitter or as a tree-and-branch network utilizing more than one
splitter.

The design of multiple-domain networks 1s governed by the rules defining each of the ransmission systems
incorporated into the design The physical size of a network 15 limited by the charactenstics of mdividual
network components. These charactenstics include the media lengths and type.

67.6 Operations, Administration, and Maintenance

All PIP and emulated P2P hnks, including all of the EFM network media segments, support the optional
DAM| sublayer as defined m Clause 57. 2BASE-TL and 10PASS-TS PHYs do not support umidirectional
links as defined m 57.2.6 (see 61.1).
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OAM in 802.3: EPON
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97. Physical Coding Sublayer (PCS), Physical Medium Attachment (FMA)
sublayer, and baseband medium, type 1000BASE-T1

97.1 Overview

This clause defines the type 1000BASE-T1 Physical Coding Sublayer (PCS) and type 1000BASE-T1
Physical Medium Attachment (PMA) sublayer. Together, the PCS and PMA sublayers comprise a
1000BASE-T1 Physical Laver (PHY). Provided in this clause are fully functional and electnical
specifications for the type 1000BASE-T1 PCS and PMA.

The 1000BASE-T1 PHY 15 one of the Gigabit Ethemet family of high-speed full-duplex PHY
specifications. capable of operating at 1000 Mb/s. The 1000BASE-T1 PHY 1s intended to be operated overa
single twisted-pair copper cable, referred to as an automotive link segment (Tvpe A) or optional link segment
(Type B), defined 1n 97.6. The automotive link segment specifications defined m 97.6 may also be used for
other applications that have similar link segment requirtements. The cabling supporting the operation of the
1000BASE-T1 PHY is defined in terms of performance requirements between the attachment points
[Medmum Dependent Interface (MDI)], allowing implementers to provide their own cabling to operate the
1000BASE-T1 PHY as long as the normative requirements included 1n this clause are met.

This clause also specifies an optional Energy-Efficient Ethernet (EEE) capability. A 1000BASE-T1 that
supports this capability may enter a Low Power Idle (LPI) mode of operation dunng peniods of low link
utilization as described m Clause 78.

The 1000BASE-T1 PHY may optionally support the 1000BASE-T1 PCS-based Operations, Admimistration,
and Maintenance (QAM). The 1000BASE-T1 OAM 1s useful for monitoring link operation by exchanging
PHY link health status and messages The 1000BASE-T1 OAM information is exchanged between two
1000BASE-T1 PHYs out-of-band. The 1000BASE-T1 OAM is specified 1n 97.3 8, and the 1000BASE-T1
PHY advertises 1ts 1000BASE-T1 OAM capability as described n 9742 4 5.

IEEE 802.3cg 10SPE Task Force Page 31




L, n - n n n=n=®n=>BLLLnn___n,,,\.>\\nnA....-=....s
OAM in 802.3:1000BASE-T1

—
2 a2 o Z -
| I = o I | = 0
gt 2 v = = g C &=
4 4 & 4 GIGABIT MEDIA INDEPENDENT |
Yy INTERFACE [GIIT) ‘L
b r k.
PCS PCS
RECEIVE TRANSMIT
F YT Y 2 & 7 - 3 7 Y. F Y
| |
|
| | |
| | |
Ll - J |
§ | |
| pounda t¢_boundary |
E | re_cam_figld<B:0= PC S 1—& el |
Dam =
IE | | OAM — |
|
& | |
':2 d | |
= glg| r_7 5
~ e | = | st &
Bl | |E(2]EE! 2 e |2 12
L g E no|® a 'w |2 E
v PlRlE s )8 Elgl PMA SERVICE HEE
v v ¥ INTERFACE v v
L
Figure 97—4—PCS reference diagram
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97.3.8 1000BASE-T1 Operations, Administration, and Maintenance (OAM)

The 1000BASE-T1 PCS level Operations. Administration, and Maintenance (OAM) provides an optional
mechanism useful for monitoring link operation such as exchanging PHY link health status and message
exchange. The 1000BASE-T1 OAM mformation i1s exchanged in-band between two PHYs using excess
bandwidth available on the link. The 1000BASE-T1 OAM 1s strictly between two 1000BASE-T1 PHYs on
the physical layer and their associated management entities if present. Passing 1000BASE-T1 OAM
information to other layers 1s outside the scope of this standard.

1000BASE-T1 OAM 1s operational as long as both PHYs implement this mechanism and link 1s up. It
continues to be operational during low power idle albeit the information 1s transferred at a slower rate during
the refresh cycle.

The 1000BASE-T1 OAM frame data 1s carned in the OAM9 field described 1n 97.3.2.2 4 for the normal
power data mode and 97.3.5.3 for low power mode. This 9-bit field 1s used to exchange 1000BASE-T1
OAM frames. The implementation of 1000BASE-T1 OAM frame exchange function 1s optional. However,
if 1000BASE-T1 EEE 1s implemented. then the 1000BASE-T1 OAM frame exchange function is
implemented to exchange, at a munmmum, the link partner health status.

For the remainder of this subclause, the term 1000BASE-T1 OAM 1s specific to the 1000BASE-T1 PCS
level OAM.
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General approach?
Use 802/802.1 facilities!




Summary

* In general, 802.3 uses 802.1AB
e 802.3 defines OAM for a subset of PHYs

Does 802.3cg fit within this subset?
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Thank Youl!
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