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Overview 


   Short Introduction to Carrier Ethernet 

   Why Carrier Ethernet? 

   Frame Formats 

   Advantages 

   OAM (IEEE 802.1ag) 


   IEEE 802.1ah at NetherLight 

   Current Status 

   Issues Encountered 

   Future Plans 


   IEEE 802.1ah opportunities for connectees, like SARA 
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Why Carrier Ethernet? 


   Carrier Ethernet is extensions to Ethernet to make Ethernet 
suitable for usage in large provider networks 


   VLAN separation between provider and customer 

   MAC address separation between provider and customer 

   Management protocol additions (OAM) 


   For Metro LANs with many customers traditional 802.1Q 
VLAN tag is not sufficient (limited to 4K services) 


   Offering carrier grade Ethernet services (E-LINE, E-LAN) to 
large customer bases 
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Reasons for NetherLight 


   Most important reason for NetherLight is separation of 
customer VLANs and NetherLight VLANs 


   Current practice: 

   Some “lightpaths” are VLAN based 

   Customers/projects want a VLAN circuit through several 

domains 

   Email negotiation process to find a VLAN that are unused in 

all domains 

   Somehow most requests are for a VLAN < 500 and clashes 

do happen 

   Offering Ethernet based “lightpath” services 
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Ethernet Evolution 


   802.1Q: introduction of VLAN tags 

   802.1ad: introduction of S-tag and C-tag 


   Also called Q-in-Q 

   Inner tag: customer tag 

   Outer tag: service tag 

   Customer frames encapsulated with service tag 

   Still limited to 4096 services 

   Still all customer MAC addresses in backbone bridges 


   802.1ah: introduction of I-SID 

   Also called Provider Backbone Bridges (PBB) 

   Also called mac-in-mac 

   20 bit I-SID service identifier 

   Supports 2^20 services via I-SID 

   Customer MAC addresses learned at edge ports only 

15 oktober 2009 Kennisoverdracht 



Frame Formats 
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Typical 802.1ah Network 
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802.1ah Configuration Options 


   For each service an I-SID is configured on the switch 

   Each I-SID is associated with two or more physical ports 

   Traffic on a port can be tagged or untagged 

   Mapping to I-SID either based on 802.1Q or 802.1ad tags 

   Mapping of 802.1ad tags on: 


   Outer tag only 

   Both inner and outer tag 


   Ports in the same I-SID can have different mappings 

   Combination of tagged and untagged 

   Multiple tags over the same I-SID 

   Different tags (tag re-mapping) 


   Each port can be associated with multiple I-SIDs (services) 
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Supported Services in 802.1ah 

15 oktober 2009 Kennisoverdracht 



More Services 
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802.1ah advantages 


   Separation of backbone and customers VLANs 

   Support for 2^20 customers/services 

   Learning of customer MAC addresses limited to edge ports 

   VLAN remapping 

   E-LINE and E-LAN services 
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OAM / IEEE 802.1ag 


   Terminology 

   Operations, Administration and Maintenance (OAM) 

   Connectivity Fault management (CFM) 

   Maintenance Domain & Maintenance Level (0-7) 

   Maintenance Entry Point (MEP) 

   Maintenance Intermediate Point (MIP) 


   OAM types 

   Continuity Check (hello frames) 

   L2 ping 

   L2 traceroute 


   Normal Ethernet frames, ethertype 0x8902 

   Bridges that do not support 802.1ag should forward them 

like other frames 

   Configured per VLAN 
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Continuity Check Setup 


   Hello messages between MEPs 

   Maintenance Entry Point (MEP) 

   Maintenance Intermediate Point 

(MIP) 

   Support for multiple levels (0-7) 


   Between customers 

   Backbone only 

   etc 
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OAM Types 


   Continuity Check 

   Periodic hello messages 

   Detect loss of connectivity 

   Processed by MIP, terminated by MEP 


   L2 Ping 

   Sent from CLI 

   Unicast frames 

   Source MEP, destination MEP/MIP 

   Timestamp to discover roundtrip delay or one-way jitter 


   L2 Traceroute 

   Sent from CLI 

   Multicast frames 

   Unicast reply by MEP(s) 

   Record MIPs hop by hop 
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IEEE 802.1ah 
at 

NetherLight 
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Current Status at NetherLight 


   IEEE 802.1ah introduced on September 14, 2009 

   So almost no production experience yet unfortunately 


   Each service (customer VLAN) mapped to an I-SID 

   Ethernet based services similar to SDH based lightpaths 


   Similar point-to-point circuits 

   Similar (global) identifiers 
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Issues Encountered 


   NetherLight Nortel Ethernet Routing Switch needed a 
software upgrade 


   After upgrade packet loss occurred in certain cases 

   Nortel pinpointed the problem to wrong QoS profiles 

   Packet loss solved after fixing QoS profiles 

   This troubleshooting took a long time 


   VLANs with IP address need to be configured differently 

   Solved after figuring out how to configure them 


   Extensive testing in testlab 

   After introducing PBB last Monday (2009/09/14) there was 

again packet loss on one port 

   Problem was pinpointed to an ingress policer 

   Solved after disabling the policer 
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Future Plans 


   Introduction of flexible mixing of Ethernet and SDH based 
lightpaths at NetherLight (next slide) 


   Extending Ethernet services to other domains 

   Separation of VLANs between domains and from customers 

   Possible mapping to VPLS, MPLS, MPLS-TP, … 

   Gaining operational experience 
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Ethernet/SDH Lightpath Mixing 
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Current Situation 
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Possible Solution with 802.1ah 
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