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Objective 4

XTERA

A 100G support in very long unrepeatered systems
I Significant capacity upgrade

A Minimize cost and complexity
I Support standard core effective area (G.652, G.654), does not require new
cable installation

I Remove DCM, discrete amplifier

A Low power consumption, easy maintenance
I Use low noise laser diode Raman pumps

I Use commercial high power connector (limit the pump power < 2.5W per
direction

A Multi-Rate support
I Provide option for customer to choose 10G or 40G channels on day-one and
future upgrade of 100G
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XTERA

A Span configuration / Experimental Setup

A Coherent 100G transmission results
A Multi-rate 100G and 10G transmission results

A ASIC real-time processing results (comparison to 2010 off-line

processing results)

A Conclusion
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Span Configuration
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Experimental Setup for 100G transmission

8 x 120 Gb/s PM-QPSK »
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A100G Channels: 8 x 120 Gb/s PMQPSK, SBFEC (15%, Q threshold 6.4dB)

AForward and backward pumps:

- Commercially available distributed Raman pump module (NuWave Opti maE SE24)

- Consists of five wavelengths of low-noise laser diode pumps (RIN -105dB/Hz)
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- Total pump power was limited to be less than 1.5W per direction to prevent MPI penalty
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Dispersion Pre -Compensation 1

XTERA

8x100G with TX DCU
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AMeasure Q versus Transmit DCM with 8x100G (100GHz spacing &onstant signal launch power)

AOptimized PMQPSK100G transmission requires a similar value of pre-compensation as for NRZ
OOK10G transmission

© 2011 Xtera Communications, Inc. All Rights Reserved.



Optimal Tx Conditions 7 |

XTERA
Optimal Line Power @ 8x10C
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A Adjusted by forward pump
A Tested with pre-DCU(650ps/nm), Input signal power -9dBm/ch

A Simulated optimal signal power in the line with is about 8 to 8.5 dBm,
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8 x 120 Gb/s Transmission over 444 km (76.6 dB) “

XTERA
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ASpan configuration: PSCF444.2km (76.6dB, 0.173dB/Km), no VOA used, 8400 ps/nm accumulated
chromatic dispersion

APre-DCM: -650ps/nm
APump power: 1400mW in forward direction + 1350mW in backward direction = 2750 mW total

AAIl channels pass SBFEC threshold (4 channels measurement shown) with > 0.3dB Q margin
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Numerical Analysis of 8 x 120 Gb/s Transmission 44\
over 444 km ( 76.6 dB) S
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AMax signal power: +8.5dBm at 40km from TX side
AGain: 25dB (forward pumps) + 28dB (ROPA + 25dB (backward pumps) = 78 dB

ATotal gain is greater than the span loss!
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Max Span loss vs Channel Count #f
XTERA

Max Span Loss vs Channel Count
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ASpan configuration: 333.6km with VOA

APump power re-adjusted to optimize transmission performance in each case
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Experimental Setup for multi -rate transmission //4\

(10G and 100G)
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A 10G Channels: 9 x 10.7 Gb/s NRZ OOK, EFEC (7%, Q threshold 9.2dB)
A DRA = Discrete Raman amplifier

A Dispersion is fully compensated only for 10G channels
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100G/10G mixed channel plan 4
XTERA
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8 x 120G + 9x10.7G Transmission over 75.4dB Span

A~

XTERA
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ASpan configuration: 333.6km PSCF withVOA (75.4dB, equivalent to 436Km at 0.173dB/Km)
ATotal pump power: 1450mW in forward direction + 1350mW in backward direction = 2800 mW total

AOptimized pre-emphasis for all interleaved 9 x 10G channelsand 8 x 100G channels (4 measurements
shown)
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