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ProblemProblem

• FEC requires parity bytes 
• MAC has no knowledge of FEC

• MAC must be prevented from 
transmitting at full line rate in order to 
accommodate insertion of parity bytes
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Existing IEEE 802.3 methodsExisting IEEE 802.3 methods

• 10G WAN uses MAC to insert extra idle

• EPON uses MAC Control to prevent 
frames from going to MAC 

• EFM Copper uses Carrier Sense signal 
to prevent MAC from transmitting new 
frame
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How MAC transmission is delayedHow MAC transmission is delayed
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Deference processDeference process
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EPON mechanismEPON mechanism

• In EPON, MAC Control sublayer controls MAC 
transmissions.  OLT and ONU use same 
mechanism (Figures 64-12 and 64-13)

Default value is 6 
time quanta,

Increased as 
necessary for FEC
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EPON with frame based FECEPON with frame based FEC
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10GEPON with stream based FEC10GEPON with stream based FEC
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Possible 10GEPON mechanismPossible 10GEPON mechanism

• MAC Control or PHY reduces throughput 
by increasing the size of IFG

• PCS can delete Idle codes to account for 
insertion of parity

• FEC sublayer maintains buffer
– Holds 66-bit scrambled blocks
– Large enough to account for the amount of 

parity necessary for max size frame

• When parity bytes need to be inserted
– Start filling FEC buffer
– Insert parity bytes
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Buffer in FEC sublayerBuffer in FEC sublayer

• Need buffer for data while parity is inserted
• Buffer holds 66-bit scrambled blocks
• Buffer size must account for max size frame
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Potential problem with using Potential problem with using CarrierSenseCarrierSense

• As soon as 
TransmitFrame function 
completes, MAC will 
service request from 
client for new frame 
transmission

• This new frame could be 
delayed in the MAC for 
the insertion of parity 
bytes if CarrierSense is 
used

• This delay can have 
potential impact on 
timestamp integrity
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Potential issue with using deference and MPCP Potential issue with using deference and MPCP 

• The amount of parity to be added per frame in 
stream based FEC is “fixed”
– Depending on boundaries extra parity may be 

needed

• MAC Control can calculate amount of extra IFG 
needed per frame (same mechanism as in 
EPON)

• To calculate number of parity bytes
– knowledge of when parity is inserted OR
– always add extra idle (more inefficient)
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ConclusionConclusion

• Start of MAC frame transmissions can 
be controlled by both MAC Control and 
PHY sublayers

• With FEC, MAC throughput needs to be 
throttled 

• Some type of mechanism needs to be 
defined for how to handle the insertion 
of parity into the scrambled data 
stream


