ECOC 2010 - paper P4.11

& OPTCOM

Nonlinear Propagation of 1 Tbps
Superchannels based on 240 Gbps PM-

16QAM subcarriers on PSCF with Hybrid
Erbium/Raman Fiber Amplification

V. CurritV, A, Carena, G. Bosco!V), P. Poggiolini(), F. Forghieri(?

(NOptCom (2)Cisco Photonics Italy srl
Politecnico di Torino, ltaly Monza, Italy
optcom@polito.it fforghie@cisco.com
NI

CISCO

www.optcom.polito.it



Summary
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» We evaluate by simulations the maximum reachable

distance of 1 Tbps Superchannels based on 240 Gbps
PM-16QAM subcarriers in PSCF links.

» 240 Gbps = 200 Gbps for payload + 20% FEC
overhead

» Subcarrier spacing: 1.1-Rq

» Net spectral efficiency: 6 bit/s/Hz

» Use of PSCF and Hybrid Raman/EDFA amplification
» Maximum reachable distance: 3600 km @ BER=10"2
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Raman efficiency on PSCF
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PM-16QAM | | ((0
Superchannel 34— .. . B GFF 4 Rx
Tx . 120 km

- pscF 1]
: RA pumps

» Af =33.3 GHz = 1.1 R

» 10 subcarriers (2 superchannels)

» Poump = 0 -> 1600 mW (0 mW <-> EDFA only)
» Subcarrier power Py = -5 -> +5 dBm

» EDFA recovering residual loss (Fgpes= 6 dB)



Receiver structure
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Simulation data
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» Different PRBS for each tributary in every
subcarrier

» PRBS degree: 16

» Simulated symbols: 65536 < 524288 bits per
subcarrier

» Target BER = 102

» PSCF data
» o = 0.185 dB/km (including splice losses)
» D =20.6 ps/nm/km
»v=0.811/W/Kkm
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Poump = 0 -> 1600 mW
m00 Linax=3600 km
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ClSco The invariant nonlinear weight
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Conclusions
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» Use of Raman amplification and PSCF enables
PM-16QAM Superchannels with net spectral efficiency
of 6 bit/s/Hz to reach 3600 km with BER=10-2

» Increasing pump power: more gain, less noise and
larger nonlinear effects

» Larger max reach
» Optimal transmitted power [dBm] linearly decreases

» There exists an invariant nonlinear weight linearly
proportional to the number of spans and to the square of
transmitted power



