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Overview
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➢ Contribution by Matt Brown, Alphawave ‘oif2025.192.00’

Regarding to 2.7E-12 
probability of occurrence

Completely impractical  Test Time 
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BER of 2.28e-4

PreBER 3.18E-11_T=1min

PreBER 2.8E-11_T=2min

PreBER 3.19E-11_T=2hr

PreBER 7.73E-6_T=1min

PreBER 7.92E-6_T=2min

PreBER 5E-6_T=2hr

Comparison for test time of mins 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

2e-11

2.7e-12

Codeword 
error mask
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Test repeatability of FEC tail curves 

• Test repeatability is quite good over 10 x tests

Errored Symbol 
10

Errored Symbol 
11

Errored Symbol 
12

24 3 0
39 2 0
50 3 1
35 6 1
37 5 1
37 6 2
44 4 0
35 8 0
73 6 1
39 2 2
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per-FEC BER of 2.28e-4

PreBER=5.19E-5_1#

PreBER=5.48E-5_2#

PreBER=5.51E-5_3#

PreBER=5.38E-5_4#

PreBER=5.80E-5_5#

PreBER=5.61E-5_6#

PreBER=5.62E-5_7#

PreBER=5.83E-5_8#

PreBER=6.1E-5_9#

PreBER=5.57E-5_10#

2.7e-12 Occurrence

2.7e-12

Codeword 
error mask
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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 Tail data with 5 seconds of test time

• Extrapolate to 2.7E-12 with exponential fit

• Receiver sensitivity determined by minimum input power achievable to NOT violate codeword mask

Recommendation for Shortening the Test Time
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DSP Type1

per-BER 2.24E-4

preFEC BER 2E-6 (5sec)

preFEC BER 2E-6 (5min)

preFEC BER 2E-5 (5sec)

preFEC BER 2E-5 (5min)

1.0E-12

1.0E-11

1.0E-10

1.0E-09

1.0E-08

1.0E-07

1.0E-06

1.0E-05

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
P

ro
b

ab
ili

ty
 o

f 
O

cc
u

re
n

ce
Number of FEC symbol error in codeword 

DSP Type2

per-BER 2.24E-4

preBER 2.21e-6, 5sec

 preBER 2.21e-6, 5min

 preBER 1.01e-5, 5sec

 preBER 1.02e-5, 5min
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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

1.0E-12

1.0E-11

1.0E-10

1.0E-09

1.0E-08

1.0E-07

1.0E-06

1.0E-05

1.0E-04

1.0E-03

1.0E-02

1.0E-01

1.0E+00

1.0E+01

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

P
ro

b
ab

ili
ty

 o
f 

O
cc

u
re

n
ce

Number of symbol error in codeword 

1271 B2B (5min)

BER of 2.28e-4

PreBER=1.62E-5

PreBER=5.45E-5

PreBER=9.01E-5

PreBER=1.90E-4
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1271 -5km (5min)

BER of 2.28e-4

PreBER=2.57E-6

PreBER=3.38E-5

PreBER=6.01E-5

PreBER=1.03E-4
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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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PreBER=5.24E-5
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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.

• Recommendation: Short test time (5 seconds) data with exponential fit for FEC tail can be
used as good representation to determine receiver sensitivity or pass/fail
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