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Introduction

The IEEE is developing enhancements to Ethernet to make it 
more data center friendly:

• Ability to support forwarding traffic over multiple paths

• Congestion management techniques

These advancements make Ethernet a viable transport for Fibre 
Channel Protocols

• Unified network for all data entering / leaving servers

– Storage, IPC, LAN, etc.
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Introduction

Why not iSCSI?

• iSCSI is valuable for lossy networks
– E.g. Many LANs, Internet, long distance solutions

• iSCSI design was for IP networks
– Stateful, Byte oriented protocol

– Expensive to provide gateway between iSCSI and Fibre Channel

– TCP overhead

– memory needed for block assembly, re-ordering, and re-transmit

• iSCSI adds recovery and flow control via TCP
– Redundant and expensive in a lossless Ethernet environment
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Introducing FCoE

FCoE= FC over Ethernet

• FC is a natural fit for block storage in lossless Ethernet environments

Preserve investments and skill

• Industry invested heavily in developing 
and deploying FC

Reduced Risk

• FC has proven to work for storage

Shorter Time to Market

• Less complexity, fewer unknowns 

Evolutionary - Not Revolutionary
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Introducing FCoE

Benefits for users:

• Reduces number of network interfaces

• Enables 10GE interface to support storage

– Without losing performance benefits of FC

– No expensive, power hungry, complex TOE, iSCSI/iSER offloads

– Minimizes changes to OS stacks

– Preserves Management skills, tools
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Introducing FCoE

Brocade joins IBM in its call to action to develop an inter-operable 
FCoE standard

• Committed to providing technical contributions, expertise, and 
resources to t11 to make this happen

• Will be bringing forward detailed proposals starting at the June
t11 meeting

• Suggests the requirements on the following slides as a starting 
point for the development of FCoE
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FCoE Requirements

FCoE must support a completely autonomous fabric

• May or may not be connected to a Fibre Channel fabric though 
a gateway device

• Implies FCoE must specify services equivalent to the Fibre 
Channel services (name server, domain controller, zone server, 
etc.)

– Or some other alternative

– These services must support high availability characteristics (e.g. 
redundancy)
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FCoE Requirements

FCoE must enable economical construction of high bandwidth 
gateways interconnecting FCoE and Fibre Channel

• Minimize state required in gateway

– Cut-through behaviors

– Implies simple FC encapsulation

– No TCP, FCID translation, etc.

– Simplify mapping of FCoE services databases to Fibre Channel 
databases
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FCoE Requirements

FCoE must operate over standard Ethernet switches

• Assumes switches operate in a lossless mode

• Assumes larger frame size is supported (large enough to 
encapsulate a full Fibre Channel frame, plus some additional 
information)

• Does not prohibit switch vendors from implementing FCoE 
services on the switches

– But does not require it either

• Must operate in the presence of other Ethernet traffic

– FCoE does not require a dedicated Ethernet fabric 
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FCoE Requirements

FCoE traffic is routed over the Ethernet infrastructure

• Routing is via normal Ethernet MAC/FID methods

• Routes through the fabric are determined using standard 
Ethernet learning techniques and routing algorthms

– STP / MSTP / RSTP currently

– Additional algorithms under development in IEEE and IETF

– Must ensure FCoE operates with the above routing methods
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FCoE Requirements

FCoE encapsulates a complete Fibre Channel frame less CRC 
into an Ethernet frame

• There is exactly one complete Fibre Channel frame per 
Ethernet frame

– Fibre Channel frames are not segmented

– Multiple small Fibre Channel frames are not “packed” into a single 
Ethernet frame

• Ethernet FCS takes place of Fibre Channel CRC

– Multiple CRC generators / checkers are not required
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FCoE Requirements

FCoE encapsulates a complete Fibre Channel frame less CRC into an 
Ethernet frame

• FCoE frames carry some form of a timestamp to enable enforcement
of FC frame lifetime requirements
– Frame lifetime enforcement done at endpoints of FCoE fabric (which may 

include gateways)

– Frame lifetime enforcement not required in FCoE switches
• Normal Ethernet frame lifetime rules apply

– FCoE frames carry an indication of the SOF and EOF primitive type

• FCoE frames are native layer 2 Ethernet frames
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FCoE Requirements

FCoE encapsulates a complete Fibre Channel frame less CRC 
into an Ethernet frame

– Extended and Optional FC headers (VFT, IFR, Encap, ESP, etc.) 
may also get encapsulated in the FCoE packet along with the rest of 
the Fibre Channel frame

• Virtual fabrics, virtual fabric tagging, and FC-IFR are all supported in the 
normal fashion within FCoE
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FCoE Requirements

MAC address assignment

• The MAC address used by an FCoE endpoint is that of the 
Ethernet port injecting the traffic

– A method to map {VFID, FCID} to a MAC address will be specified

• An “ARP like” method would be one possibility

• A method to map Fibre Channel well know addresses to MAC 
addresses will also be specified
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FCoE Requirements

FCID assignment

• End nodes obtain an FCID by contacting the domain controller 
using the same method specified by Fibre Channel

– In FCoE, the domain controller may or may not be executing on the 
attached switch

– Transparent to the FCoE devices

• Switches do not obtain a domain ID

– Domain controllers do
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FCoE Requirements
Lossless Ethernet Fabric

• The Ethernet network must be able to support lossless delivery 
mechanisms

– Several members of IEEE are promoting such a standard in IEEE

– Support from t11 is urgently requested
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