Data Detector: Issues
Uncovered During Simulation

Glen Kramer
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Problem #1

e ReceiveNextBlock() function is said to be a
blocking function, I.e., “it does not return until a
next block becomes available and is stored in the
tail position in the FIFO_DD...”

e But 66-bit blocks arrive not periodically, but with
big gaps, due to deleted idles

— After 2000-byte frame, the gap may be as big as
CEILING((2000 + preamble) /216) * 4 = 40 blocks

e During such gaps, the Data Detector will not
output any data to the GearBox



Problem #2
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Problems #3 and #4

e |dles are not counted In state
Transmit_Burst_Delimiter

e |dle Blocks and Unprotected
Blocks should also be
counted in state
Transmit_Burst_Terminator

e In Transmit_Burst_Terminator
state, 3 blocks should also be
removed from FIFO_DD, or
else outgoing rate will not be
correct.

Transm |t_Burst_DeI imiter

'/ pass 66-bit block to GearBox
TnnsmltBlmL( BURST DELIMITER )
UnprotectedBlockCount ++

// wait for next 66-bit block
RecerveNextBlock()

4

Transmit_Burst_Terminator

TransmitBlock(0x0)
TransmitBlock(0x0)
TransmitBlock(0x0)
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What happened?

 The Initial Data Detector state machine was developed
with the assumptions that data will arrive from the
Scrambler with a reduced, but constant rate.

 The basic idea was that the Data Detector will use only
the incoming data to properly recover output rate.

 Many other decisions were made since then and many
other state machines introduced (CRS generation, Idle
deletion), but the Data Detector was never updated.



Proposed Solution

 Make bursty input process independent of
the constant rate output process.

— Input process is clocked by the arriving blocks
from the Scrambler.

— QOutput process runs at the constant rate
corresponding to the TX CLK from the XGMII

State diagrams are presented next



Output Process (iIn ONU)

o Output process maintains the same states
It had before, but state transitions now
occur on edges of TX CLK.

 The output process reads data from the
FIFO DD only in the FEC_IS_ON state.

* All other states generate output blocks on
their own and at right times.
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Output Process (in OLT)

e Output process in the OLT only has states
FEC IS ON and TRANSMIT_ PARITY.
These two states are identical to the
corresponding ONU states.
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Conclusion

e The state machines where modeled and
verified to work properly.

— The Data Detector state machine in the OLT
Introduces delay variability of 1.6 TQ

— In the ONU, the variability is 3.2 TQ.
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