PHY
OAM
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* Provides|ow level error checking of individual links

» Used to control and monitor devices that do not have the ability to converse with
frame based OAM

 Can be used for immediate fatal error signaling allowing for last gasp conditions

* Provides enough architectural space for addressing, error reporting and future
enhancements

» Can be used over coded asynchronous or synchronous links either coded or uncoded

George Claseman
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Managing The First Mile

Casel « PHY OAM monitors per link
integrity and provides lower level

* PHY OAM monitors link integrity =gling

and provides lower level signaling Remote
Provider Terminal Subscriber

Switch
SNMP OAMIF OAMIF
OAMIF PHY OAM PHY OAM
PHY OAM * OAMIF providesfor MIB access
and higher level signaling
Case 2

* PHY OAM monitors link integrity, * PHY OAM monitors link integrity

provides lower level signaling, and and provides lower level signaling

physical layer programming of

_ media converter Media .
Provider Subscriber
Converter

SNMP PHY OAM OAMIF
OAMIF « OAMIF provides for MIB access PHY OAM
PHY OAM and higher level signaling

Copper
Fiber
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 Provide a data frame independent method of low level management of links
» Works with frame based OAM for a complete management system

» Needed to extend monitoring and low level management into devices that are
traditionally unmanaged

» Needed for bonded or aggregated links for fault isolation
» Used for fast alarm signaling where needed

George Claseman
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I To data service

MAC

RS

PHY OAM

PCS

PMA

PMD

I To media

» Uses standard RS to connect

» Connectsto existing PCS
interfaces

* Requires digital modification
to PHY
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ldles PHY OAM Frame ldles

* Runsin between frames
» Uses special preamble for demux function

e Mantains IPG
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Flags | PHY OAM | Flags Flags | PHY OAM | Flags

................
....................
..................
.........................
.
..
..

Flags -PHY OAM Frame Flags

e [ e

* XDSL copper physical devices easily multiplex on the preamble byte

 Data frames include at least one regular preamble byte
« HDL C framing rules apply for both types of frames

* PHY OAM frames are maintained across a mixture of Ethernet and telephony
links

George Claseman
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/ PHY OAM frame demux control
/ Address devicein link

Provider command / intermediate or

«— subscriber response

< Data for command / response

\

CRC for PHY OAM frame integrity

T Checkeal datainthisblock excent

preamble bytes

|
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Assign device ‘
address, request
capabilities, unit

infor mation
. PHY OAM | s
Provider Subscriber ——
<== |PHY OAM
‘ Return capabilities,
unit information

Fiber

Copper
G Cl
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Assign device ‘ ‘

address, request

capabilities, unit

information
_y PHY OAM | = o

ice 'a Subscriber f—w0o
Provider converter
<=== PHY OAM <=== PHY OAM
‘ Return capabilities, ‘ Return capabilities,
unit information unit information

Fiber
Copper
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Assign device ‘
address, request
capabilities, unit
information

PHY OAM | sm=p

<¢== PHY OAM

Assign device ‘ ‘ Re.tu_rn capab_ilities,
———  Sewvice | address, request unit information
provider | capabilities, unit

information

Subscriber p——

PHY OAM | sm=p

<¢== PHY OAM

‘ Return capabilities,
unit information
(same unit)

Fiber
Copper
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Remote Register Programming

» Register access is defined by capabilities exchanged initially

* Remote programming is available for both MDIO and OAM registers

 Layer 2 and above registers are not accessible as these are available through OAMIF
» Semaphores are used to arbitrate access between remote device and local agent

» The PHY OAM frame contains all the information needed to address, read and/or
write the PHY registersif required

Generic PHY OAM frame

Preamble
Device Addressing Field extensions for remote
c 4/ programming
ommand / response
— Register address
Data
Datafor read or write
CRC T
Block Check
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Transmission from MAC or repeated link

e

Fatal error occurs - abort data frame

ides [ priv OAM [ 1dis |

¢XMII

Defer data RS Y
PHY transmission /
OAM Transmitter . Buffer
i i PHY
Fatal error or OAM Receiver
el oAy PHY OAM Mux
PHY sublayers
MDI
OAM - PHY

» OAM frames can interrupt data framesto report fatal errors
* Switching occurs below the MAC
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Block Check Coverage

Idles|PHY OAM Idles

A S ERERERE [ e

* Block check includes all data symbols (non-control) except preamble bytes

[@Mv:]

* Block check is generated on the transmission side of the link and checked on the receive
side of the link

Block Check Interval

Idles

[@Mv:]

idies|pty oamPlidies] DataFrame  [idleslpty oamff] « + + - - - | DaaFrame |[Idies|Pry oam

» The Block Check Interval includes a variable amount of Block Checks

* Error counts are accumulated during the Block Check Interval and cleared at the interval
boundary

* If Error counts exceed the specified threshold, alink error is reported
 Additional warning thresholds can be established if desired

» On Error counts over the threshold, there is an option to switch to a redundant path

George Claseman
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Forwarding PHY OAM Frames

» On multi-link provider networks, OAM will need to be forwarded from the provider

end to the subscriber end as well as the reverse path

* A simple physical layer forwarding interface can move PHY OAM frames through
complex multi-port devices to provide a complete end-to-end connection

 Standardizing aPHY OAM frame forwarding interface will provide a basis for

interoperability
Multi-port Unit
PHY OAM Forwarding (Ring configuration shown)
XMII XM Il XM Il XM Il
R > >
PHY PHY o PHY PHY
MDI MDI MDI MDI
George Claseman
|EEE 802.3ah Micrel - Kendin Operations F

July 2002 (Vancouver, BC, Canada)



[

PHY

A v

EEPROM

MAC
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PHY

Program
RAM

Processor

4_

Bridge

e Buffer Versus

Frame

A v

MAC

A v

PHY

R

PHY

R

» Some cost sensitive markets will require aless expensive solution

* For “Broad Market Acceptance” alower cost PHY OAM option should be available

* Potentially, a converter could be required for each subscriber to expose copper to
customers

|EEE 802.3ah
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* Traditional telephony OAM and Network Management work independently
 \WWe have the opportunity to provide a complete and coordinated management system

» Using a coordinated OAM in frames with PHY OAM to cover low level monitoring,
we can a have a complete data and link management system

» Adopting aPHY OAM as a complement to OAM in frames will mean consistent
management through al EFM links

» Extensive and flexible management is key to broad market acceptance

George Claseman
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