
faw_valid analysis

Mike A. Sluyski – Cisco 

Sluyski_3cw_02_220523



2

Framing in the presence of Bit-Errors
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Sal, (aligned and in locked mode): The system is frame 
aligned and it believes so. 
Sas, (aligned but in search mode): The system is frame 
aligned but it does not believe so. 
Sms, (misaligned and in search mode): The system is frame 
misaligned and it is searching for alignment. 
Sml (misaligned but in locked mode): The system is frame 
mis-aligned but it assumes alignment.

The objective of frame alignment is to have very short 
Time to Reframe (TRF) and Time to Out-of-frame (TOF) 
but with very long Time to False Frame (TFF) and Time to 
Mis-frame (TMF) since transitions towards the two 
erroneous states, Sml and Sas, should be avoided as 
much as possible.
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Probability of hitting FAW
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FAW symbols, differentially modulated

𝑃𝑃𝑓𝑓: Fraction of FAW symbols in a frame -
for 400ZR with CFEC = (23+11)/(49*3712)  = 
1.8693e-04

𝛾𝛾𝑓𝑓 = Eb/No for FAW symbols
𝛾𝛾𝑎𝑎 = Eb/No for non FAW symbols

𝛾𝛾𝑓𝑓 = 𝛾𝛾𝑎𝑎
36

(1−𝑃𝑃𝑓𝑓)10+𝑃𝑃𝑓𝑓18
=36/((1 - 1.8693e-04)*10 + 

1.8693e-04*18) = 3.5995

𝛾𝛾𝑓𝑓 = 5.5624 dB

Probability of hitting FAW for threshold:

k = ∑𝑖𝑖=𝑘𝑘33∗2 33∗2
𝑘𝑘 1 − 𝐵𝐵𝐵𝐵𝐵𝐵 𝑘𝑘𝐵𝐵𝐵𝐵𝐵𝐵1−𝑘𝑘 where BER = 2.12e-5

𝐵𝐵𝑏𝑏,𝑓𝑓

𝑁𝑁𝑜𝑜
=
𝐵𝐵𝑏𝑏,𝑎𝑎(18

10)
𝑁𝑁𝑜𝑜
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In-FAW(faw_valid)/out-of-FAW probability analysis
Frame Alignment Calculation

400ZR DSP Frame Period 3.03729E-06 s Number of symbols in super frame Baud rate Frame period TMF = average time to missed frame
400ZR Frame Period 6.07458E-07 s 181888 59.84 3.03957E-06

BER QPSK FAW OOF Confirmation In Frame Confirmation
2.1200E-05 44 4 1

 

 

Correlation Threshold Error Count PD_inc Σ(PD_inc)

FAW  Detection 
Probability w/ 
errors allowed

(PD)

False FAW 
Detection 

Probability w/ 
errors allowedd

(QD)

Average Time to 
Out-Of-Frame 
(Frame Units)

Simulated 
FAW 

Probability          
(PS)

Average Time to 
False Frame 

(Frame Units)

Average Time to 
Frame 

(s)

Average Time to 
Out-Of-Frame

(Years)

Average Time to 
False Frame

(Years)

Average Time to Frame 
Alignment 

(frame units)

PD (No Errors) 0.999067625044075 43 1 9.319500E-04 9.319500E-04 9.999996E-01 4.249179E-07 3.067467E+25 44 2.558E-12 4.729E+07 3.04E-06 2.954335E+06 4.55E-12 1.00

Qd (1-PD) 0.000932374955925 42 2 4.247918E-07 9.323748E-04 1.000000E+00 1.261101E-10 3.953668E+39 946 5.6332E-11 4.294E+06 3.04E-06 3.807851E+20 4.14E-13 1.00

TMF 1.32E+12 41 3 1.260809E-10 9.323750E-04 1.000000E+00 2.919887E-14 1.375739E+54 13244 8.0917E-10 2.990E+05 3.04E-06 1.325000E+35 2.88E-14 1.00
40 4 2.739796E-14 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 135751 8.5257E-09 2.837E+04 3.04E-06 9.672950E+39 2.73E-15 1.00
39 5 4.646792E-18 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1086008 7.0258E-08 3.443E+03 3.08E-06 9.672950E+39 3.32E-16 1.01
38 6 6.403415E-22 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 7059052 4.7152E-07 5.130E+02 3.30E-06 9.672950E+39 4.94E-17 1.09
37 7 7.369573E-26 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 38320568 2.6498E-06 9.129E+01 4.50E-06 9.672950E+39 8.79E-18 1.48
36 8 7.226019E-30 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 177232627 1.2724E-05 1.901E+01 1.01E-05 9.672950E+39 1.83E-18 3.31
35 9 6.127794E-34 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 708930508 5.3022E-05 4.562E+00 3.23E-05 9.672950E+39 4.39E-19 10.64
34 10 4.546920E-38 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2481256778 0.00019407 1.247E+00 1.10E-04 9.672950E+39 1.20E-19 36.31
33 11 2.979536E-42 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 7669339132 0.00063002 3.840E-01 3.51E-04 9.672950E+39 3.70E-20 115.66
32 12 1.737106E-46 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 21090682613 0.00182888 1.323E-01 1.02E-03 9.672950E+39 1.27E-20 334.26
31 13 9.065213E-51 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 51915526432 0.00477994 5.061E-02 2.66E-03 9.672950E+39 4.87E-21 874.59
30 14 4.255560E-55 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.14956E+11 0.01131442 2.138E-02 6.33E-03 9.672950E+39 2.06E-21 2082.51
29 15 1.804396E-59 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2.29912E+11 0.02438338 9.921E-03 1.38E-02 9.672950E+39 9.56E-22 4546.89
28 16 6.933538E-64 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 4.16715E+11 0.04807088 5.032E-03 2.79E-02 9.672950E+39 4.85E-22 9186.05
27 17 2.421080E-68 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 6.86354E+11 0.08708557 2.778E-03 5.27E-02 9.672950E+39 2.68E-22 17351.83
26 18 7.699197E-73 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.02953E+12 0.14560762 1.661E-03 9.42E-02 9.672950E+39 1.60E-22 30998.79
25 19 2.233625E-77 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.40883E+12 0.22569042 1.072E-03 1.61E-01 9.672950E+39 1.03E-22 53016.46
24 20 5.919231E-82 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.76104E+12 0.32579391 7.425E-04 2.67E-01 9.672950E+39 7.15E-23 87894.01
23 21 1.434176E-86 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2.01262E+12 0.44019791 5.495E-04 4.34E-01 9.672950E+39 5.29E-23 143027.83
22 22 3.178722E-91 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2.1041E+12 0.55980209 4.321E-04 7.03E-01 9.672950E+39 4.16E-23 231308.96
21 23 6.446032E-96 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2.01262E+12 0.67420609 3.588E-04 1.14E+00 9.672950E+39 3.46E-23 376404.58
20 24 1.195764E-100 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.76104E+12 0.77430958 3.124E-04 1.90E+00 9.672950E+39 3.01E-23 624031.14
19 25 2.028059E-105 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.40883E+12 0.85439238 2.831E-04 3.24E+00 9.672950E+39 2.73E-23 1067278.41
18 26 3.141998E-110 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.02953E+12 0.91291443 2.650E-04 5.79E+00 9.672950E+39 2.55E-23 1906725.30
17 27 4.440785E-115 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 6.86354E+11 0.95192912 2.541E-04 1.09E+01 9.672950E+39 2.45E-23 3601859.22
16 28 5.716046E-120 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 4.16715E+11 0.97561662 2.480E-04 2.21E+01 9.672950E+39 2.39E-23 7277619.35
15 29 6.685945E-125 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2.29912E+11 0.98868558 2.447E-04 4.83E+01 9.672950E+39 2.36E-23 15893880.94
14 30 7.087252E-130 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1.14956E+11 0.99522006 2.431E-04 1.15E+02 9.672950E+39 2.34E-23 37870478.04
13 31 6.785616E-135 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 51915526432 0.99817112 2.424E-04 3.02E+02 9.672950E+39 2.33E-23 99271144.62
12 32 5.844235E-140 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 21090682613 0.99936998 2.421E-04 8.76E+02 9.672950E+39 2.33E-23 288521475.80
11 33 4.505470E-145 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 7669339132 0.99980593 2.420E-04 2.85E+03 9.672950E+39 2.33E-23 937068914.86
10 34 3.090288E-150 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 2481256778 0.99994698 2.419E-04 1.04E+04 9.672950E+39 2.33E-23 3430221666.56
9 35 1.871871E-155 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 708930508 0.99998728 2.419E-04 4.34E+04 9.672950E+39 2.33E-23 14294357667.92
8 36 9.921127E-161 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 177232627 0.99999735 2.419E-04 2.08E+05 9.672950E+39 2.33E-23 68642216245.54
7 37 4.547727E-166 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 38320568 0.99999953 2.419E-04 1.17E+06 9.672950E+39 2.33E-23 385749039515.77
6 38 1.776045E-171 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 7059052 0.99999993 2.419E-04 7.86E+06 9.672950E+39 2.33E-23 2588853437388.74
5 39 5.792760E-177 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 1086008 0.99999999 2.419E-04 6.48E+07 9.672950E+39 2.33E-23 21334041508102.70
4 40 1.535114E-182 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 135751 1 2.419E-04 6.83E+08 9.672950E+39 2.33E-23 224784543146462.00
3 41 3.175132E-188 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 13244 1 2.419E-04 9.81E+09 9.672950E+39 2.33E-23 3228873704803680.00
2 42 4.808160E-194 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 946 1 2.419E-04 2.16E+11 9.672950E+39 2.33E-23 71109920484489000.00
1 43 4.741170E-200 9.323750E-04 1.000000E+00 1.776357E-15 1.004336E+59 44 1 2.419E-04 9.74E+12 9.672950E+39 2.33E-23 3206069389522970000.00
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		Frame Alignment Calculation

		400ZR DSP Frame Period		0.0000030373		s		Number of symbols in super frame		Baud rate		Frame period		TMF = average time to missed frame

		400ZR Frame Period		0.0000006075		s		181888		59.84		0.0000030396

		BER		QPSK FAW		OOF Confirmation		In Frame Confirmation

		2.1200E-05		44		4		1

																		 

		 				Correlation Threshold		Error Count		PD_inc		Σ(PD_inc)		FAW  Detection Probability w/ errors allowed
(PD)		False FAW Detection Probability w/ errors allowedd
(QD)		Average Time to Out-Of-Frame 
(Frame Units)				Simulated FAW Probability          (PS)		Average Time to False Frame (Frame Units)		Average Time to Frame 
(s)		Average Time to Out-Of-Frame
(Years)		Average Time to False Frame
(Years)		Average Time to Frame Alignment 
(frame units)

		PD (No Errors)		0.999067625044075		43		1		9.319500E-04		9.319500E-04		9.999996E-01		4.249179E-07		3.067467E+25		44		0		4.729E+07		3.04E-06		2.954335E+06		4.55E-12		1.00

		Qd (1-PD)		0.000932374955925		42		2		4.247918E-07		9.323748E-04		1.000000E+00		1.261101E-10		3.953668E+39		946		0.0000000001		4.294E+06		3.04E-06		3.807851E+20		4.14E-13		1.00

		TMF		1.32E+12		41		3		1.260809E-10		9.323750E-04		1.000000E+00		2.919887E-14		1.375739E+54		13244		0.0000000008		2.990E+05		3.04E-06		1.325000E+35		2.88E-14		1.00

						40		4		2.739796E-14		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		135751		0.0000000085		2.837E+04		3.04E-06		9.672950E+39		2.73E-15		1.00

						39		5		4.646792E-18		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1086008		0.0000000703		3.443E+03		3.08E-06		9.672950E+39		3.32E-16		1.01

						38		6		6.403415E-22		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		7059052		0.0000004715		5.130E+02		3.30E-06		9.672950E+39		4.94E-17		1.09

						37		7		7.369573E-26		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		38320568		0.0000026498		9.129E+01		4.50E-06		9.672950E+39		8.79E-18		1.48

						36		8		7.226019E-30		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		177232627		0.0000127243		1.901E+01		1.01E-05		9.672950E+39		1.83E-18		3.31

						35		9		6.127794E-34		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		708930508		0.0000530223		4.562E+00		3.23E-05		9.672950E+39		4.39E-19		10.64

						34		10		4.546920E-38		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		2481256778		0.0001940655		1.247E+00		1.10E-04		9.672950E+39		1.20E-19		36.31

						33		11		2.979536E-42		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		7669339132		0.0006300169		3.840E-01		3.51E-04		9.672950E+39		3.70E-20		115.66

						32		12		1.737106E-46		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		21090682613		0.0018288834		1.323E-01		1.02E-03		9.672950E+39		1.27E-20		334.26

						31		13		9.065213E-51		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		51915526432		0.0047799394		5.061E-02		2.66E-03		9.672950E+39		4.87E-21		874.59

						30		14		4.255560E-55		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		114955808528		0.0113144206		2.138E-02		6.33E-03		9.672950E+39		2.06E-21		2082.51

						29		15		1.804396E-59		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		229911617056		0.024383383		9.921E-03		1.38E-02		9.672950E+39		9.56E-22		4546.89

						28		16		6.933538E-64		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		416714805914		0.0480708772		5.032E-03		2.79E-02		9.672950E+39		4.85E-22		9186.05

						27		17		2.421080E-68		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		686353797976		0.0870855736		2.778E-03		5.27E-02		9.672950E+39		2.68E-22		17351.83

						26		18		7.699197E-73		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1029530696964		0.1456076183		1.661E-03		9.42E-02		9.672950E+39		1.60E-22		30998.79

						25		19		2.233625E-77		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1408831480056		0.2256904162		1.072E-03		1.61E-01		9.672950E+39		1.03E-22		53016.46

						24		20		5.919231E-82		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1761039350070		0.3257939136		7.425E-04		2.67E-01		9.672950E+39		7.15E-23		87894.01

						23		21		1.434176E-86		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		2012616400080		0.4401979106		5.495E-04		4.34E-01		9.672950E+39		5.29E-23		143027.83

						22		22		3.178722E-91		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		2104098963720		0.5598020894		4.321E-04		7.03E-01		9.672950E+39		4.16E-23		231308.96

						21		23		6.446032E-96		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		2012616400080		0.6742060864		3.588E-04		1.14E+00		9.672950E+39		3.46E-23		376404.58

						20		24		1.195764E-100		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1761039350070		0.7743095838		3.124E-04		1.90E+00		9.672950E+39		3.01E-23		624031.14

						19		25		2.028059E-105		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1408831480056		0.8543923817		2.831E-04		3.24E+00		9.672950E+39		2.73E-23		1067278.41

						18		26		3.141998E-110		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1029530696964		0.9129144264		2.650E-04		5.79E+00		9.672950E+39		2.55E-23		1906725.30

						17		27		4.440785E-115		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		686353797976		0.9519291228		2.541E-04		1.09E+01		9.672950E+39		2.45E-23		3601859.22

						16		28		5.716046E-120		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		416714805914		0.975616617		2.480E-04		2.21E+01		9.672950E+39		2.39E-23		7277619.35

						15		29		6.685945E-125		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		229911617056		0.9886855794		2.447E-04		4.83E+01		9.672950E+39		2.36E-23		15893880.94

						14		30		7.087252E-130		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		114955808528		0.9952200606		2.431E-04		1.15E+02		9.672950E+39		2.34E-23		37870478.04

						13		31		6.785616E-135		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		51915526432		0.9981711166		2.424E-04		3.02E+02		9.672950E+39		2.33E-23		99271144.62

						12		32		5.844235E-140		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		21090682613		0.9993699831		2.421E-04		8.76E+02		9.672950E+39		2.33E-23		288521475.80

						11		33		4.505470E-145		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		7669339132		0.9998059345		2.420E-04		2.85E+03		9.672950E+39		2.33E-23		937068914.86

						10		34		3.090288E-150		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		2481256778		0.9999469777		2.419E-04		1.04E+04		9.672950E+39		2.33E-23		3430221666.56

						9		35		1.871871E-155		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		708930508		0.9999872757		2.419E-04		4.34E+04		9.672950E+39		2.33E-23		14294357667.92

						8		36		9.921127E-161		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		177232627		0.9999973502		2.419E-04		2.08E+05		9.672950E+39		2.33E-23		68642216245.54

						7		37		4.547727E-166		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		38320568		0.9999995285		2.419E-04		1.17E+06		9.672950E+39		2.33E-23		385749039515.77

						6		38		1.776045E-171		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		7059052		0.9999999297		2.419E-04		7.86E+06		9.672950E+39		2.33E-23		2588853437388.74

						5		39		5.792760E-177		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		1086008		0.9999999915		2.419E-04		6.48E+07		9.672950E+39		2.33E-23		21334041508102.70

						4		40		1.535114E-182		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		135751		0.9999999992		2.419E-04		6.83E+08		9.672950E+39		2.33E-23		224784543146462.00

						3		41		3.175132E-188		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		13244		0.9999999999		2.419E-04		9.81E+09		9.672950E+39		2.33E-23		3228873704803680.00

						2		42		4.808160E-194		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		946		1		2.419E-04		2.16E+11		9.672950E+39		2.33E-23		71109920484489000.00

						1		43		4.741170E-200		9.323750E-04		1.000000E+00		1.776357E-15		1.004336E+59		44		1		2.419E-04		9.74E+12		9.672950E+39		2.33E-23		3206069389522970000.00
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Thank You
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Backup - Derivation1

1x 3x-1x -3x

1x

3x

-3x

-1x

Average power for all symbols = 10
Average power for FAW symbols = 18

Assume T=1 𝐵𝐵𝑠𝑠,𝑓𝑓 = 18 then 𝛾𝛾𝑓𝑓 = 𝐸𝐸𝑏𝑏,𝑓𝑓

𝑁𝑁𝑜𝑜
= 18

2𝑁𝑁𝑜𝑜

For all symbols 𝐸𝐸𝑏𝑏,𝑎𝑎
𝑁𝑁𝑜𝑜

= 1−𝑃𝑃𝑓𝑓 10+𝑃𝑃𝑓𝑓18
4𝑁𝑁𝑜𝑜

𝑁𝑁𝑜𝑜 = 1−𝑃𝑃𝑓𝑓 10+𝑃𝑃𝑓𝑓18
4𝐸𝐸𝑏𝑏,𝑎𝑎/𝑁𝑁𝑜𝑜

= 1−𝑃𝑃𝑓𝑓 10+𝑃𝑃𝑓𝑓18
4𝛾𝛾𝑎𝑎

4 here is because we have 4 bits/symbol

𝛾𝛾𝑓𝑓 =
18 × 4

2
1 − 𝑃𝑃𝑓𝑓 10 + 𝑃𝑃𝑓𝑓18

4𝛾𝛾𝑎𝑎

=
36𝛾𝛾𝑎𝑎

1 − 𝑃𝑃𝑓𝑓 10 + 𝑃𝑃𝑓𝑓18

𝐵𝐵𝑏𝑏,𝑓𝑓

𝑁𝑁𝑜𝑜
=
𝐵𝐵𝑏𝑏,𝑎𝑎(18

10)
𝑁𝑁𝑜𝑜

1Derivations based on “Frame Alignment in a Digital 
Carrier System” – DooWhan Choi; February 1990, 
IEEE Communications.
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Back-up Calculations

• 𝛾𝛾𝑓𝑓 =
𝐸𝐸𝑏𝑏,𝑓𝑓

𝑁𝑁𝑜𝑜

• 𝛾𝛾𝑎𝑎 = 𝐸𝐸𝑏𝑏,𝑎𝑎
𝑁𝑁𝑜𝑜

• 𝑆𝑆𝑁𝑁𝐵𝐵𝑓𝑓 = 2
𝐸𝐸𝑏𝑏,𝑓𝑓

𝑁𝑁𝑜𝑜
= 2𝛾𝛾𝑓𝑓

• 𝑆𝑆𝑁𝑁𝐵𝐵𝑎𝑎 = 𝐸𝐸𝑠𝑠,𝑎𝑎
𝑁𝑁𝑜𝑜

= 4 𝐸𝐸𝑏𝑏,𝑎𝑎
𝑁𝑁𝑜𝑜

= 4𝛾𝛾𝑎𝑎

• 𝐵𝐵𝑠𝑠,𝑓𝑓 = 32 + 32 = 18 = 2𝐵𝐵𝑏𝑏,𝑓𝑓

• 𝐵𝐵𝑠𝑠,𝑎𝑎 = 1 − 𝑃𝑃𝑓𝑓 10 + 𝑃𝑃𝑓𝑓18

• 𝑆𝑆𝑁𝑁𝐵𝐵𝑎𝑎 =
1−𝑃𝑃𝑓𝑓 10+𝑃𝑃𝑓𝑓18

𝑁𝑁𝑜𝑜
= 4𝛾𝛾𝑎𝑎


	faw_valid analysis��Mike A. Sluyski – Cisco ��Sluyski_3cw_02_220523
	Framing in the presence of Bit-Errors
	Probability of hitting FAW
	In-FAW(faw_valid)/out-of-FAW probability analysis
	Slide Number 5
	Backup - Derivation1
	Back-up Calculations

