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Problems

® Kerr-effect causes spectral broadening

® Part of the information gets lost due to bandwidth limitation of D/A-
and A/D-converters

® WDM requires hard bandwidth limits per channel
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Solitonic propagation

® Nonlinear regime allows propagation of solitons
® Higher-order solitons posses spatial periodicity
® Spectrally inefficient for communications

® Given enough distance all impulses have
solitonic behavior
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Spatial Diversity

® |deal distributed Raman amplification .
Length second fiber?

® Concatenate a second fiber
® Length of first fiber ~ 1000km Amplifier? ? )
¢ RX design?

® Split signal using a 3dB-coupler
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Sending solitons
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Transmitter

3 XPS | .
NN —S>T1:50 = — x VP > Xnorm

Receiver NN architecture: [Freire et al., 2021]

v
l!l»

ycp yLp
Y = CDC — ﬂ —>150:1 —{ NN

Sebastian Jung Learning to exploit z-Spatial Diversity May 9th, 2023 10/19



Motivation Proof of concept Setup Results Conclusion & Outlook

University of Stuttgart

Institute of Telecommunications

/\

Xps .
— X VP > Xnorm

Transmitter
NN — T1:5o =N
Receiver NN architecture:
YcD1 Yip1
Y1 = CDC —| ﬂ —»150:1 &
S s I Y o 24
YcD2 YLp2

Sebastian Jung

[Freire et al., 2021]

lm,

Learning to exploit z-Spatial Diversity

May 9th, 2023 10/19



Motivation Proof of concept Setup Results Conclusion & Outlook

University of Stuttgart

Institute of Telecommunications

Agenda

O Results

Sebastian Jung Learning to exploit z-Spatial Diversity May 9th, 2023 11/19



of of concept clusion & Outlook

tup Results
O o] Jele)

niversity of Stuttgart

Institute of Telecommunications

Length dependency - How should ¢, be chosen?

Payg = 0dBm Payg =2.5dBm Payg = 5dBm
o 0.4
<l
£
- 0.2
<4
0 A T T T I 1 T T T I T T T T I
0 200 400 O 200 400 O 200 400
Length ¢; in km Length ¢ in km Length ¢ in km
—o— DI —— spAl2l

[11SD: Spatial diversity w.o. EDFA
[ZISDA: Spatial diversity w. EDFA
Sebastian Jung Learning to exploit z-Spatial Diversity May 9”‘, 2023 12/19



of of concept clusion & Outlook

tup Results
O o] Jele)

niversity of Stuttgart

Institute of Telecommunications

Length dependency - How should ¢, be chosen?

Payg = 0dBm Payg =2.5dBm Payg = 5dBm
o 0.4
<l
£
- 0.2
<4
0 A T T T I 1 T T T I T T T T I
0 200 400 O 200 400 O 200 400
Length ¢; in km Length ¢ in km Length ¢ in km
—o— DI —— spAl2l

[11SD: Spatial diversity w.o. EDFA
[ZISDA: Spatial diversity w. EDFA
Sebastian Jung Learning to exploit z-Spatial Diversity May 9”‘, 2023 12/19



of of concept clusion & Outlook

tup Results
O o] Jele)

niversity of Stuttgart

Institute of Telecommunications

Length dependency - How should ¢, be chosen?

Payg = 0dBm Payg =2.5dBm Payg = 5dBm
o 0.4
<l
£
- 0.2
<4
0 A T T T I 1 T T T I T T T T I
0 200 400 O 200 400 O 200 400
Length ¢; in km Length ¢ in km Length ¢ in km
—o— DI —— spAl2l

[11SD: Spatial diversity w.o. EDFA
[ZISDA: Spatial diversity w. EDFA
Sebastian Jung Learning to exploit z-Spatial Diversity May 9”‘, 2023 12/19



of of concept clusion & Outlook

tup Results
O o] Jele)

niversity of Stuttgart

Institute of Telecommunications

Length dependency - How should ¢, be chosen?

Payg = 0dBm Payg =2.5dBm Payg = 5dBm
7\
ot 0.4 v
£
- 0.2
<4
0 A T T T I 1 T T T I T T T T I
0 200 400 O 200 400 O 200 400
Length ¢; in km Length ¢ in km Length ¢ in km
—o— DI —— spAl2l

[11SD: Spatial diversity w.o. EDFA
[ZISDA: Spatial diversity w. EDFA
Sebastian Jung Learning to exploit z-Spatial Diversity May 9”‘, 2023 12/19



on Proof of concept Setup Results Conclusion & Outlook

Classical systems - sanity check
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Spatial diversity results using learned transceiver
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Conclusions

® Spatial diversity provides significant gains around O.S:ﬁtz
® Input power influences optimal length ¢,
® Even non-ideal lengths of ¢, ~20km provide gains
+ Combine with WDM
+ Use different fiber
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