
Compatibility with Commercial Receivers

Expanded Modal Capacity for OAM with Standard 2×2 MIMO
Mai Banawan1, Satyendra K. Mishra1, Ariane Gouin1, Nathalie Bacon1, Xun Guan1,2, Lixian Wang3, Sophie LaRochelle1, and Leslie A. Rusch1*

1Electrical and Computer Engineering, Center for Optics, Photonics and Lasers (COPL), Université Laval, Québec, Canada, *rusch@gel.ulaval.ca
2now with Tsinghua Shenzhen International Graduate School, Shenzhen, Guangdong, China

3Canada Research Center, Huawei Technologies Canada, Ottawa, Ontario, Canada

Abstract

• We show that two demultiplexed outputs input to 2×2 CMA can greatly reduce crosstalk. 
• The added cost of 2×2 reception is negligible compared to MIMO-free reception.
• We have demonstrated 475 Gb/s per wavelength, with a margin to increase fiber reach.

Experimental Setup

MIMO-free vs. 2x2 MIMO performance  
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• MIMO-free reception and 2×2 MIMO use similar hardware and differ in DSP

• MIMO-free reception has one equalizer per channel, 2×2 MIMO has four 
equalizers per two channels

• MIMO-free falls above 7% 
FEC for some 
measurements

• All 2x2 MIMO below 7% 
FEC 

Standard commercial, electronic 2×2 MIMO can greatly extend modal 
multiplexing compared to MIMO-free strategies.  We experimentally demonstrate 
the highest bit rates achieved with multiplexing of orbital angular momentum 
(OAM) modes at 475 Gb/s per wavelength. Our demultiplexing strategies are 
compatible with commercial solutions.

• 8×32 Gbaud QPSK

• No optical MIMO, i.e., launching 
elliptical polarization

• PCs align signal to linear polarization 
of 0◦ and 90◦

• 600 m RCF, orders 9 and 10

• Demux can handle MIMO-free 
or 2x2 MIMO

• -3.5 dBm per pol at the 
coherent receiver input

• Net bit rate per 
wavelength after FEC 
overhead

Experimental Setup

• 2×2 MIMO used to eliminate the worst-case XT

• Worst XT comes from RCF, next worst XT comes from mux/demux

Copyright (c) 2022 IEEE. Personal use is permitted. For any other purposes, permission must be obtained from the IEEE, by emailing pubs-permissions@ieee.org. 

Natural Sciences and Engineering Research Council of Canada (NSERC) Funding: CRDPJ515539


