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Abstract This study proposes a method for reducing signal crosstalk between LP;;, and LP,;, spatial modes via
digital orthogonal filtering. The experimental results of testing the intensity-modulation direct-detection (IM-DD)-
mode-division multiplexing transmission based on mode-selective photonic lanterns demonstrate that the bit error
rate of the PAMS signal can be reduced by at least two orders of magnitude via digital orthogonal filtering and
conventional interference cancellation in back-to-back, 500-m few-mode fiber transmission. With respect to signal

processing, this method provides a solution for modal crosstalk mitigation in low-cost, short-distance IM-DD-mode-

division multiplexing transmission.
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Input Output Over 500 m
Back-to-Back /dB
port port FMF /dB
LP,,, port LP,,. port 5.9 5.96
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Fig. 2 Field distributions of LP;; mode. (a) Only use LP;;, mode; (b) only use LP;;, mode;
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PAM: pulse amplitude modulation; AWG: arbitrary waveform generator; AMP: amplifier; DC: direct current; DML: directly modulated laser;
VOA: variable optical attenuator; PC: polarization controller; PL: photonic lantern; FMF: few mode fiber; DSO: digital storage oscilloscope
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Fig. 3 Experimental structure of PAM signal transmission in IM-DD mode division multiplexing system
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Table 2 Parameters of experimental system

Parameter Value Parameter Value
Modulation format SPAM PIN detector bandwidth /GHz 1.5
Training sequence length 90 symbols Laser wavelength /nm 1551.182/1550.188
DFB driving voltage 2.1V, Laser bandwidth /GHz 1.4
FMF length /m back-to-back/500 AWG sampling rate /(GSaes ') 2
Amp /dB 10 DSO sampling rate /(GSa+s ') 20

Note: V,, is peak-to-peak value of received signal amplitude
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