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FEC error histogram tests at 1 minute scale

• Test of FEC tail curves over 10 x 1min show good repeatability except the final bin 11, 12 

• The error histogram is not sufficient large to plot a complement curve out to bin 16
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Compare with error histogram with BERadded

• Convolve the extrapolated histogram with the AUI error histograms (6.4e-5).

• Compare this convolved histogram to the block error histogram for 2.92e-4 random error ratio or the 

block error ratio derived from bin 16

• The convolved histogram curve looks a little more curvature, and the error histogram margin for bin 

16 is a bit increased. 

Error histogram 
margin for bin 16
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Comparison for test time of minutes vs hours
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• At same/similar high Pre-FEC BER levels (lower input power), FEC tail grows longer at 
lower probability with longer test time  

• At Low Pre-FEC/high input power level, FEC tail changes very little 

• FEC-tail slope follows extrapolation curve well over short and long test time
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• FEC tail curve for test time of 5 sec. and 5 min. overlaps well

• The exponential fitting lines for FEC tail also overlaps well for 5 sec. and 5 min. test time

• 2 representative DSPs are tested for comparison, and conclusions are similar

• Recommendation:

• At pre-set input power to receiver, collect FEC error histogram data with order of seconds

• Extrapolate the measured histogram out to bin 16 linearly (on logY-linearX plot)

Recommendation for shortening the test time
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FEC tail curves with fiber transmission

@1331nm @1271nm

Positive DC fiber (3km) +8.2 ps/nm -

Negative CD fiber (5km) - -26 ps/nm
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FEC tail curves with fiber transmission

• No distortion or bending occur for the BLER curves with (negative dispersion) fiber transmission
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FEC tail curves with fiber transmission

• No distortion or bending occur for the BLER curves with (positive dispersion) fiber transmission
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Summary

• Test data show consistent FEC tail results with different test time with a given pre-FEC BER
(or receiver input power)

• Over 5 seconds, 5 minutes, to 2 hours

• Over repeated tests

• Over 2 different DSPs

• BTB and over fiber dispersion max/min.

• Short test time (5 seconds) data with linear extrapolation (on logY-linearX plot) for FEC tail
showing a good representation to determine receiver sensitivity or do the pass/fail criteria
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Suggested Remedy
Option2: Add an informative note in 174A.8.1.3 relating to the 

"statistical projection“, or add an entire new informative annex 174B

Option1: Add an informative note in sub-clause 180.9.12 (also in the 

same place in 181.9.12, 182.9.12, 183.9.12). Can also be referred by 

other PMD/AUI if it is applicable). 

“The receiver sensitivity can be assessed by measuring block 

error ratio specified in 180.2. Informatively, the block error 

histogram can be either measured directly or just measured 

partly for a short time (e.g. order of seconds) combined with 

extrapolation (on logY-linearX plot) to bin 16”. The receiver 

sensitivity approximated by the extrapolated line for minimum 

input power achievable should not violate the error histogram 

mask for 2.92e-4 random BER, with BERadded equal to 6.4e-5.”

• Recommend text to be added:
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Compare with additional error histogram with BERadded (1) 
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Compare with additional error histogram with BERadded (2) 
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Compare with additional error histogram with BERadded (3) 


