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Traditional Ethernet 
Configuration 

Plug-n-Play Ready 
Redundant Switches 

Assume all copper ports in 
servers are 25GBASE-CR 
as well. It all just works. 

TOR switch 
25GBASE-CR 

TOR switch 
25GBASE-CR 

• Cables may be of normal grade, high grade, or 
ultra high grade to define performance. 
• Regardless of performance grade, all ports link 
up. 
• Ports negotiate to defined performance level 
combined with cable performance capability. 
• Ex: Blue cables = ultra-high grade – May be 
more costly, but meet “no FEC” requirements. 
• Ex: Gold cables = high-grade. May be up to 3m 
in reach, or shorter with lower cost materials. 
• Ex: Red cables = normal-grade. May be up to 
5m in reach, or shorter with even lower cost 
materials. 

• In this example, customer uses different grade 
cables, receives different grade of performance 
but all ports link and perform at 25Gbps. 
• Ethernet customers are used to this model and 
expect it!  
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Engineered 
Configuration 

Assume all copper ports in 
servers are 25GBASE-CR-S. 

 Configuration is constrained. 

MOR switch 
25GBASE-CR 

• Cables MUST be of ultra high grade to define 
performance. 
• Ports negotiate to defined performance level 
combined with cable performance capability. 
• Ex: Blue cables = ultra-high grade – May be 
more costly, but meet “no FEC” requirements. 
• Ex: Server/NIC ports defined to optimum 
performance potentially using more expensive 
materials (blue boxes customized) 

• In this example, customer has engineered their 
physical structure, purchased custom server 
NICs, configured S/W to ensure FEC is disabled, 
and will not achieve link unless all elements are 
within very tight electrical specifications.  
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Heterogeneous Ethernet 
Configuration 

NOT Plug-n-Play Ready 

Some copper ports are- L 
and some are –S. Customer 

expects plug and play! 

TOR switch 
25GBASE-CR 

TOR switch 
25GBASE-CR 

X 

• Cables may be of normal grade, high grade, or 
ultra high grade to define performance. 
• Ports negotiate to defined performance level 
combined with cable performance capability. 
• Ex: Blue cables = ultra-high grade – May be 
more costly, but meet “no FEC” requirements. 
• Ex: Gold cables = high-grade. May be up to 3m 
in reach, or shorter with lower cost materials. 
• Ex: Red cables = normal-grade. May be up to 
5m in reach, or shorter with even lower cost 
materials. 

• In this example, customer assumes plug-n-
play. Purchasing dept orders “25GBASE-CR” just 
like they ordered “10G” and expects it all to just 
work together. Doesn’t realize “-S” and “-L” 
impact interoperability because mixing works 
“sometimes”. 
• In some cases, it works with slightly higher BER 
than expected, causing support calls.   

X 
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BETTER 
Engineered 

Configuration 

Assume all copper ports in 
servers are 25GBASE-CR. 

MOR switch 
25GBASE-CR 

• Cables MUST be of ultra high grade to define 
performance. 
• Ports negotiate to defined performance level 
combined with cable performance capability. 
• Ex: Blue cables = ultra-high grade – May be 
more costly, but meet “no FEC” requirements. 
• Ex: Server/NIC ports defined to optimum 
performance potentially using more expensive 
materials, customer defines port specs which are 
STILL compliant, just better than minimum spec. 

• In this example, customer has engineered their 
physical structure, purchased custom server 
NICs, configured S/W to ensure FEC is disabled, 
and will not achieve link unless all elements are 
within very tight electrical specifications. 

• But they do it with a SINGLE IEEE specification 
for 25G and don’t create confusion in the 
market. 
• The only additional cost is in the cables which 
are designed to ultra-high grade.  
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25GBASE-CR 
CR-S 

CR-L 

25GBASE-CR CR-S 

CR-L 

OR 

CR-N 

CR-N 
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5m cost/area/etc 
significantly 

higher than 3m? 

Will  
additional cost 
area/etc have 

negative impact 
on BMP? 

Y 
One Size Fits All 
All FEC options included 
MGMT decides which to  
advertise. 

N 

N 

Three PMDs 
25GBASE-CR-N 
25GBASE-CR-L 
25GBASE-CR-S 

Y 
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C67��D=2G:4<1�����1����1259@4 
Note: Area of die related to geometry of IC fab process. As 
geometry reduces, digital areas will tend to reduce much faster 
than required analog portions making inclusion of FEC even 
less of an impact in area, cost, power. 

“No FEC” 
“BASE-R FEC” 

“RS-FEC” 

Clause Decoder 
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Maximum Port 
Count Switch ASIC 
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5m cost/area/etc 
significantly 

higher than 3m? 

Will  
additional cost 
area/etc have 

negative impact 
on BMP? 

Y 
One Size Fits All 
All FEC options included 
MGMT decides which to  
advertise. 

N 

N 

Three PMDs 
25GBASE-CR-N 
25GBASE-CR-L 
25GBASE-CR-S 

Y 
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   Specify a single 25GBASE-CR PMD with mandatory implementation of 
RS-FEC, BASE-R FEC, and no-FEC. The FEC mode may be manually 
configured by the user or determined through auto-negotiation by 
advertising acceptable modes and resolving highest common 
capability. 
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