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Ethernet OAM - agenda

Overview
Understanding capabilities
Fault management scenarios

Cisco platform support




Ethernet OAM Overview

v'Ethernet OAM Components
v'OAM Interworking




Problem Taxonomy

Fault Management
Fault detection
Fault verification
Fault isolation
Fault recovery
Fault notification

Performance Management
Frame loss measurement
Delay measurement
Delay variation measurement
Availability measurement

Configuration Management
Service Provisioning




Ethernet OAM: the Building Blocks

O

IEEE 802.1ag: Connectivity Fault Management (CFM)

ITU-T Y.1731: OAM functions and mechanisms for Ethernet based networks

IEEE 802.3ah: Ethernet Link OAM (EFM OAM)

MEF E-LMI: Ethernet Local Management Interface

Cisco IP SLA’s: Performance Management using IP, CFM and Y.1731 Mechanisms




MEF Terminology

User Network Interface User Network Interface
(UNI) (UNI)
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Ethernet Virtual Ethernet Virtual
Circuit Circuit
(EVC) — PTP ' (EVC) - MPTMP

EVC - An association of two or more UNIs @
- Connection between two or more devices

MEF defines services in terms of EVC,UNI CE-C 1. Unlike ATM VC, EVC is unique and spans across MEN

Note:

attributes 2. EVC = Service Instance in CFM(802.1ag) World




Cisco End-to-End Ethernet OAM (1) —
End-End Ethernet
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PE PE CE

@ﬂ< WEF
E-LMI CFM E-LMI

E-LMI : Ethernet Provisioning and Management entity across UNI (CE-PE)
802.1ag : Ethernet Service Layer Monitoring entity across MEN (PE-PE)
802.3ah : Link Layer Monitoring




Cisco End-to-End Ethernet OAM (2) -
MPLS Core, Ethernet Last Mile




Cisco End-to-End Ethernet OAM (3) -
MPLS Core, Ethernet Access, Last Mile




Ethernet OAM -
Cisco‘s End-to-End Comprehensive Plan
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MPLS OAM: VCCV, LSP Ping/Traceroute
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:Customer Domain
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E-LMI:

* Automated config of
CE based on EVCs
and bw profiles

* EVC status

® Provider Domain
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802.3ah:

* Physical link
connectivity mgmt
between U-PE and CE
* UNI status

Operator Operator
Domain Domain

802.1ag Connectivity Fault Management:

* Uses Domains to contain OAM flows & bound OAM responsibilities
* Provides per EVC connectivity mgmt and fault isolation
* Three types of packets: Continuity Check, L2 Ping, L2 Traceroute




Ethernet OAM -
802.3ah

i Customer i Service Provider

802.3ah
Ethernet in
the First Mile

802.3ah OAMPDU
Operates on a single point—to~po:i,'r?t Iinﬁ%etwesen 2 devices

OAMPDUs use the Slow protocol Destination MAC add (0180.c200.002),
intercepted by mac sub-layer and do not propagate beyond a single hop

Provides 4 functions:
OAM discovery — Discovers OAM support and capabilities on peer device

Link monitoring — Event notification and link information. Also provides polling and response (but not
writing) of 802.3ah MIB

Remote failure indication — Inform peer device that receive path is down. Requires unidirectional
operation support.

Remote loopback — Puts device in a state such that all non-OAM packets are looped back. Normal
forwarding is suspended. Statistics can be collected while testing link.




Ethernet OAM —
Ethernet Local Management Interface (E-LMI)

Service Provider
i MPLS Core
Eth Access_— " > Eth Access

E-LMI Communication .
1. C-VLAN/EVC Mapping

1. Auto-configure C-VLAN/EVC Mapping 2. Bandwidth profiles: Per Port,

2. Improve performance by traffic Per EVC, Per CoS
shaping based on bw profiles 3. EVC status

3. Reroute if EVC failure

* Requires tight integration and interoperability between devices
* Leverage Frame Relay LMI and provide similar behavior




Ethernet OAM -
802.1ag CFM

® Provider Domain
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. Maintenance End Point -:-
Operator

Domain

; Operator Operator
Maintenance Intermediate ° Domain Domain

Point

MPLS MPLS
Domain Domain

Continuity Check ( Auto and On-demand)

Multicast from MEP. Received by MEPs and MIPs.
Catalogued by receiving MEPs and MIPs.

Traceroute

Next-hop Multicast from MEP to next MEP or MIP along route. Receiver both
replies with unicast to original MEP, and sends Traceroute to next MEP/MIP.

Loopback (Ping)
Unicast from MEP to MEP or MIP, which replies with unicast to originating MEP







