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SDM Networks Using Homogeneous MCFs NCIQTJ
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Crosstalk-Limited Spectral Efficiency N(I§7?

Assumptions:

« Crosstalk behaves as an AWGN with power
proportional to the signal power (high symbol rates
and/or long distances and signals w/ null carrier)

« Average crosstalk depends only on the fiber geometry
« Similar launch power on all fiber cores
« Linear transmission
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Crosstalk-Limited Spectral Efficiency Ngé')
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Crosstalk-Limited Spectral Efficiency Ngé')

1 0 s S - 45
400 - 40
N 350 - 35
X
z g
= 300 30 5
5 | S
= |
9 250 - 25 £
Q2 o
2 E
£ 200 - 20 S
- £
T £
150 o T T T 15 2
Q
o
D 100 o o oot et e 10
50 km
50 —— U -5
5000 km
0 | | | | | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20 22 24

SNR, dB

5/16/17 Photonic Network System Laboratory 12



Crosstalk-Limited Spectral Efficiency Ngé')
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SDM Networks Using Homogeneous MCFs N/C7

Architecture on Demand experimental

demonstration
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Integrated OPS and OCS
SDM Networks
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Optical packet switched (OPS)
and Optical circuit switched
(OCS) links can be flexibly
established

OCS Spatial super channels
(SSC) provide ultra-high
capacity

OPS-SSC provide granularity

Arbitrary combinations of spatial
channels and wavelengths are
possible

Joint spatial circuit and/or
packet switching may reduce
hardware requirements
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Integrated OPS and OCS

SDM Networks N@T
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Optical Packet Switch NCI§7?
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Joint Spatial Optical Packet Switch
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Experimental Demonstration NCI§7?
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Experimental Demonstration
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Conclusion N@TJ

« Addressed the physical aspects of the use of
homogeneous multi-core fibers in SDM networks

« Made the case for a hybrid spatial packet and circuit
switching architecture for SDM networks

* Experimentally demonstrated a
SSC-OPS + SSC OCS system using joint optical
packet switching, multi-core fiber and multi-core
amplification

* Future work: Including joint spatial circuit switching;
network management and control; higher throughput
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