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Winzer, P. J., Neilson, D. T., & Chraplyvy, A. R. (2018). Fiber-optic transmission and networking: the previous 20 and 
the next 20 years.Optics express, 26(18), 24190-24239.
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Winzer, P. J., Neilson, D. T., & Chraplyvy, A. R. (2018). Fiber-
optic transmission and networking: the previous 20 and the 
next 20 years.Optics express, 26(18), 24190-24239.
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http://opticalcloudinfra.com/index.php/2017/07/09/shann
on-limit-sets-upper-bar-optical-networks/
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Å˴͔ͦͣͨͤͫ͊ͼ͙Ύ ͔͙͔͚ͤͤͤ͡·ͻ ͙͔͙͚ͫ͊͗ͤ͟ ͔͔ͨͪ͒͊;͙

Å˴͔ͦͣͨͤͫ͊ͼ͙Ύ ͙͔͙͚ͫ͊͗ͤ͟ ͔ͦͣͨͦͤͤͭ͟ ͙͙͚ͤ͡ 
͍ͫΎ͙͘

Wu, Y., Song, J., IŅƎŜǊ, C., Gustavsson, U., i Amat, A. G., & 
Wymeersch, H. (2022, May). Symbol-based over-the-air 
digital predistortion using reinforcement learning. In ICC 
2022-IEEE International Conference on Communications 
(pp. 2615-2620). IEEE.
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

ώ „ὡὼ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Received

symbols

Processed 

symbols

16QAM

32 Gbaud

100G

5 ͟ ͍͊ͤ͊ͦ͡

2000 ͟ ͣ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Received

symbols

Processed 

symbols

Åм ͊ͤ͊͟͡Σ м ͨͦ͡Ύ͙ͪ͊͘ͼ͙ΎΦ

Å˨͔͚͍͙͔ͫͭͭ͡Έͤ·͔ ͙ ͙ͣͤͣ·͔ ;͙͊ͫͭ ͙ͨͪͤΎͭ·ͻ ͙͍͍ͫͣͦͦ͡ ͨͦ͒͊ΌͭͫΎ ͊͟͟ 
͔͙͒ͤ·͚ ͍͔ͭͦͪ͟Φ

Å˨͡Ύ ͯ;͔ͭ͊ Ήͺͺ͔ͭ͊͟ ͨ͊ͣΎ͙ͭ ͊ͤ͊͟͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͋ͦ͟͡ ͔͙͊͒ͪ͗͘͟Φ

Åˤ·ͻ͚ͦ͒ͤͦ ͚ͫͦ͡ ͙ͫͦͫͭͦͭ ͙͘ н ͔͚͍ͤͪͦͤͦΦ

Å̅ͯͤ͟ͼ͙Ύ ͙͍͊ͭ͊͟ͼ͙͙ -͎͙͔͙ͨͪ͋ͦ͡;͔͙͚ͫ͟ ͎͔ͭ͊ͤͤͫΦ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ
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36

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ



˽͙͔͔͙͔ͪͣͤͤ ˸˻ ͒͡Ύ ͔ͦͣͨͤͫ͊͟ͼ͙͙ ͙͔͙͚ͫ͊͗ͤ͟

38

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

16QAM, 32 Gbaud, 100GΣ м ͊ͤ͊͟͡Σ нллл ͣ͟
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39

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Å˽͍ͦͤͦͫ͡Ύͤ͊͘Ύ ͔ͦͣͨͫͤͦͤ͊͘͟͟͡;ͤ͊Ύ͔͚ͤͪͦͤͤ͊Ύ ͔ͫͭΈΦ

Åм ͊ͤ͊͟͡Σ м ͨͦ͡Ύ͙ͪ͊͘ͼ͙ΎΦ

Å˨͡Ύ ͯ;͔ͭ͊ ͨ͊ͣΎ͙ͭ ͊ͤ͊͊͟͡ ͍͙ͨͦ͒͊͊ͫ͡Έ N ͔ ͎ͦ ͔ͨͪ͒·͒ͯ΅͙ͻ ͙ 
N ͨ ͔ͦͫ͒ͯ͡Ό΅͙ͻ ͙͍͍ͫͣͦͦ͡Φ

Å̅ͯͤ͟ͼ͙Ύ ͙͍͊ͭ͊͟ͼ͙ΎΥ

Ὢᾀ Ὡ ᾀȟ͎͒‎͔ςͦ ͋ͯ;͔͊ͣ·͚ ͔ͨ͊ͪ͊ͣͭͪ
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39

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Å˽͍ͦͤͦͫ͡Ύͤ͊͘Ύ ͔ͦͣͨͫͤͦͤ͊͘͟͟͡;ͤ͊Ύ͔͚ͤͪͦͤͤ͊Ύ ͔ͫͭΈΦ

Åм ͊ͤ͊͟͡Σ м ͨͦ͡Ύ͙ͪ͊͘ͼ͙ΎΦ

Å˨͡Ύ ͯ;͔ͭ͊ ͨ͊ͣΎ͙ͭ ͊ͤ͊͊͟͡ ͍͙ͨͦ͒͊͊ͫ͡Έ N ͔ ͎ͦ ͔ͨͪ͒·͒ͯ΅͙ͻ ͙ 
N ͨ ͔ͦͫ͒ͯ͡Ό΅͙ͻ ͙͍͍ͫͣͦͦ͡Φ

Å̅ͯͤ͟ͼ͙Ύ ͙͍͊ͭ͊͟ͼ͙ΎΥ

Ὢᾀ Ὡ ᾀȟ͎͒‎͔ςͦ ͋ͯ;͔͊ͣ·͚ ͔ͨ͊ͪ͊ͣͭͪ
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˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

16QAM, 32 Gbaud, 200GΣ м ͊ͤ͊͟͡Σ нллл ͣ͟
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41

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Åм ͊ͤ͊͟͡Σ н ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙Φ

Å̅ͯͤ͟ͼ͙Ύ ͙͍͊ͭ͊͟ͼ͙ΎΥ

Ὢᾀȿ Ὡ ȿ ȿ ȿ ȿᾀȿ, ͎ ͔͒ ‎, ‎ςͦ ͋ͯ;͔͊ͣ·͔ 

͔ͨ͊ͪ͊ͣͭͪ·
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41

˽͍ͦͤͦͫ͡Ύͤ͘·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Åм ͊ͤ͊͟͡Σ н ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙Φ

Å̅ͯͤ͟ͼ͙Ύ ͙͍͊ͭ͊͟ͼ͙ΎΥ

Ὢᾀȿ Ὡ ȿ ȿ ȿ ȿᾀȿ, ͎ ͔͒ ‎, ‎ςͦ ͋ͯ;͔͊ͣ·͔ 

͔ͨ͊ͪ͊ͣͭͪ·
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˿͍͖ͪͭͦ;ͤ·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

ώ „Ὢz ὼ
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Learned DBP
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Learned DBP



˽͙͔͔͙͔ͪͣͤͤ ˸˻ ͒͡Ύ ͔ͦͣͨͤͫ͊͟ͼ͙͙ ͙͔͙͚ͫ͊͗ͤ͟

45

˿͍͖ͪͭͦ;ͤ·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

{{aC

Ȅ пл

[ƛƴƪ

ул ƪƳ

¢ǊŀƴǎƳƛǧŜǊ м

¢ǊŀƴǎƳƛǧŜǊ н

¢ǊŀƴǎƳƛǧŜǊ о

¢ǊŀƴǎƳƛǧŜǊ b

a
¦
·

wŜŎŜƛǾŜǊ м

wŜŎŜƛǾŜǊ н

wŜŎŜƛǾŜǊ о

wŜŎŜƛǾŜǊ b

5
9
a
¦
·aƻŘǳƭŀǝƻƴ

tǳƭǎŜ
ǎƘŀǇƛƴƎ

5ŜƳƻŘǳƭŀǝƻƴ/59 b[9
aŀǘŎƘ
ŬƭǘŜǊ

16QAM, 64 Gbaud, 400G, 11͍͊ͤ͊ͦ͟͡Σ онлл ͣ͟
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{{aC

Ȅ пл

[ƛƴƪ

ул ƪƳ

¢ǊŀƴǎƳƛǧŜǊ м

¢ǊŀƴǎƳƛǧŜǊ н

¢ǊŀƴǎƳƛǧŜǊ о

¢ǊŀƴǎƳƛǧŜǊ b

a
¦
·

wŜŎŜƛǾŜǊ м

wŜŎŜƛǾŜǊ н

wŜŎŜƛǾŜǊ о

wŜŎŜƛǾŜǊ b

5
9
a
¦
·aƻŘǳƭŀǝƻƴ

tǳƭǎŜ
ǎƘŀǇƛƴƎ

5ŜƳƻŘǳƭŀǝƻƴ/59 b[9
aŀǘŎƘ
ŬƭǘŜǊ

˿͍Ύ͊ͤͤ͘·͔ ͔͙͔͚ͤͤͤ͡·͔ ͍͔͙ͯͪ͊ͤͤΎ ͔͙͎͔̊ͪ͒ͤͪ͊ όCNLSE):

‬ὃ
ȿ

‬ᾀ
Ὠ
‬ὃ

ȿ

‬ὸ

Ὥ‍

ς

‬ὃ
ȿ

‬ὸ
Ὥ
ψ‎

ω
ὃ ὃ ς ὃ ὃ ὃ

ȿ

16QAM, 64 Gbaud, 400G, 11͍͊ͤ͊ͦ͟͡Σ онлл ͣ͟
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˿͍͖ͪͭͦ;ͤ·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭ

Å˴͔ͦͣͨͫͤͦͤ͊͘͟͡;ͤ͊Ύ͔͚ͤͪͦͤͤ͊Ύ ͔ͫͭΈ

Åм ΄͎͊ ͤ͊ ͔ͨͪͦͭ͡

Å˹͊ ͍ͻͦ͒ ͨͦ͒͊ΌͭͫΎ ͒͊ͤͤ·͔ ͫ м ͦͭͫ;͔ͭͦͣ 
ͤ͊ ͙͍ͫͣͦ͡

Åˤ͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙͔͙͎͒ͫͨͪͫͦͤͤͦͦ 
ͯ΄͙͔͙ͪͤΎ ͙͎ͫͤ͊͊͡

Å˴͊ͤ͊͡· ͙ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͦ͋ͪ͊͋͊ͭ·͍͊ΌͭͫΎ 
͔ͨ͊ͪ͊͡͡͡Έͤͦ
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˿͍͖ͪͭͦ;ͤ·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΦ ˶͙͔͚ͤͤ·͔ ͙ͫͦ͡

˖ t


