1/4

2013 Optical Fiber
Communication Conference and
Exposition and the National Fiber
Optic Engineers Conference

(OFC/NFOEC 2013)

Anaheim, California, USA
17 - 21 March 2013

Pages 1-833

I E E E IEEE Catalog Number: CFP130FC-POD
’ ISBN: 978-1-4799-0457-0



TABLE OF CONTENTS

Effective Flow Protection in OpenFlow RINGS.............c.ccoiiiiiiiiiiiiii s 1
A. Sgambelluri, A. Giorgetti, F. Cugini, F. Paolucci, P. Castoldi

I'-Robust Network Design for Mixed-Line-Rate-Planning of Optical Networks ...............cccooeiiiiiiiiiiii 4
S. Duhovnikov, A. Koster, M. Kutschka, F. Rambach, D. Schupke

Packet Switched Optical Mobile Network — Architecture Design and Performance Analysis..............c.ccoenieinininenn 7

Q. Wei, J. Bazzi, K. Kazuyuki, M. Lott
Analysis of 32GBaud DP-QPSK Transmission over Mixed Dispersion Managed/Unmanaged

Transparent DOMAINS. ...........cocuiiiiiiiii e 10
G. Bruno, J. Nijhof, E. Riccardi, A. Rossaro

Next-Generation Optical Transport Network TCO Analysis for 100G Strategic Deployment Inflection

M. Mezhoudi, C. Miculescu
High accurately synchronized A-tunable WDM/TDM-PON using timestamps based time and

frequency synchronization for mobile backhaul..................c.cooiiiii 16
G. Yazawa, N. Yuki, J. Terada, S. Kimura, N. Yoshimoto
Fast Fault Monitoring Technique for Reliable WDM PON: Achieving Significant Operational Saving................... 19

J. Chen, P. Urban, L. Wosinska

Demonstration of Fully Functional MIMO Wireless LAN Transmission over GI-MMF for In-building
INEEWOTKS. ...ttt bbbt h bt a bt e s b e e h b e b e e b e e b4 h b oAb e e b e e b e oAbt R e e e e R e e b e e R e bbb s 22
J. Zou, H. Chen, F. Huijskens, Z. Cao, E. Tangdiongga, T. Koonen

3.5 W optical power delivery over 5 km single-mode fiber using C-band amplified spontaneous

EMISSION TGN SOUICE........o.eiiiiii ettt b e b e s e e bt e st e s bt e s e e e bt e st e s b e e b e ebe e b e nbeesneabeennes 25
L. Ma, K. Tsujikawa, N. Hanzawa, F. Yamamoto

Differential Mode Attenuation in MMFs and its Impact on DMD and EMB Measurements..................ccoconiniinnnen. 28
B. Kose, R. Pimpinella, J. Castro, B. Lane

A Seven-core Photonic Crystal Fiber with High Beam Quality ...............c.ccocooiiiiiiiiiiii s 31
H. Wei, G. Zhang, P. Yan, J. Li, X. Zhang, W. Tong, J. Luo, J. Li, K. Chen

Nonlinear Tolerance of Few-mode Fiber Based Transmission Systems with Random Mode Coupling....................... 34

A. Li, X. Chen, W. Shieh

FOPA with Flat 21-dB Gain and NF less than 4-dB using Alternately Concatenated Pump-Phase

SHIfters AN HINLFS .........ooiiiiiiiiii ettt s e st e e e e s ae e et e e e tee e teesste e teeaseeesteeanse e teeesteeanseenteeanneenteenneeennes 37
S. Takasaka, Y. Mimura, H. Matsuura, M. Morimoto, M. Takahashi, R. Sugizaki

Multi-channel Optical Frequency-locked Multi-carrier Source Generation based on Multi-channel

Recirculation Frequency Shifter Loop...........cccooiiiiiiiiiiiiii e 40
J. Zhang, J. Yu, Z. Dong, N. Chi, X. Li

Theoretical Study of Crosstalk Characteristics for Multi-core Optical Fiber Amplifiers...............c.cccocoovviiinninnnnn, 43
M. Yamada, H. Ono, N. Sakai, K. Takenaga, S. Matsuo

Magneto-optic Four-wave Mixing in Fibers: Theory and Experiment ...................cccooiiiii, 46

F. Wen, B. Wu, S. Li, Z. Li, K. Qiu
Using SBS Loop for Extinction Ratio Enhancement and Flatness Improvement in Optical Comb

LT 1) (TSP PPROURTUPI 49
J.Du, Y. Dai, G. Lei, C. Shu

Experimental Characterization of a Ring-Profile Few-Mode Erbium-Doped Fiber Amplifier enabling

Gain EQUALIZATION ......oooeoiiiiii bbb bbb s 52
E. Ip, M. Li, K. Bennett, A. Korolev, K. Koreshkov, W. Wood, C. Montero, J. Linares

100GHz Grid-Aligned Reconfigurable Polarization Insensitive Black-Box Wavelength Converter ........................... 55
V. Rancano, F. Parmigiani, P. Petropoulos, D. Richardson

Influence of Hydrogen Loading on Active FIDErs ............cccoiiiiiiiiiiii e e 58
A. Bazakutsa, O. Butov, K. Golant

Multi mode optical amplifiers with flexible wavelength and spatial channel count....................cccooniiiiinn, 61

S. Akhtari, P. Krummrich
Entanglement-Preserving Photonic Switching: Demonstration of Full Cross-Bar Operation with 25-

GHZ CaPADIIILY ...t b bbbt bR bR bR e bt b 64
N. Oza, Y. Huang, P. Kumar
Pulse shaping by phase-modulated fiber gratings in transmission.................cccccooiiiiii e 67

M. Preciado, X. Shu, K. Sugden



Novel optical switch using manual guide-pin slide method based on MT multifiber connector

BECRIMEQUE ...ttt bttt b et h e e R e e bt e a b e e b e e s e e b e e R b e A b £ e R e e R e e R b e e R e e AR e e R e e R b e nh e e R e e Rt e b e nbeeneenbeenrs 70
T. Shimizu, M. Kihara, H. Izumita, T. Kurashima

The First Demonstration of Silicon Waveguide Optical Circulator ...................ccooiiiiiiiii e 73
K. Mitsuya, Y. Shoji, T. Mizumoto

A Compact and CMOS Compatible MMI Coupler with Very Low Excess LosS..............cccoviiiiiinii, 76
Z. Sheng, Z. Wang, C. Qiu, L. Li, A. Pang, A. Wu, X. Wang, S. Zou, F. Gan

Ultra-compact CMOS Compatible TE-Pass Polarizer for Silicon Photonics ................ccccccooiiiiiiiiinin 79
Y. Huang, S. Zhu, H. Zhang, T. Liow, P. Lo

Terabit Optical OFDM demultiplexer in Silicon Photonics ................ccocooiiiiiiiiiiiii e 82

A. Rahim, S. Schwarz, J. Bruns, C. Schaffer, K. Petermann
Four Channel DFB Laser Array Based on the Reconstruction-Equivalent-Chirp Technique for 1.3um

CWDIM SYSTEINIS ...ttt ettt ettt ekttt b ettt h e bbb E b e e st e bt h b e E e bt e oAb e h e e bt e b e e b b H et e s et e bt e bt e bbb et e b e bt 85
L. Lu, Y. Shi, X. Chen

Reflective Silicon Mach Zehnder Modulator With Faraday Rotator Mirror effect for self-coherent
L 111 11T L) (1) 1 RSP PRTRIRI 88
S. Menezo, B. Charbonnier, G. Farias, D. Thomson, P. Grosse, A. Myko, J. Fedeli, B. Bakir, G. Reed, A. Lebreton

Analytical Investigation of Operating Conditions for Simultaneous Intensity and Phase Noise

Suppression using Phase Sensitive Semiconductor Optical Amplifiers...............c.cccoooiiiiiiii e, 91
K. Saito, H. Uenohara
QAM Synthesis by Direct Modulation of Semiconductor Lasers under Injection Locking ...............ccccooviininiiinnn, 94

R. Slavik, J. Kakande, R. Phelan, J. O'Carroll, B. Kelly, D. Richardson
Wavelength conversion bandwidth enhancement through quasi-phase-matching in a width modulated

SHICOM WAVEGUIEL ...t b e bt e bt bbbt b e e e s bt e b b e et e anesne s 97
Y. Huang, S. Gao, S. Kalyoncu, E. Tien, Q. Song, Q. Zhao, R. Torun, O. Boyraz

Linear and Nonlinear Properties of SiGe Waveguides at Telecommunication Wavelengths...................c..ccccos 100
K. Hammani, M. Ettabib, A. Bogris, A. Kapsalis, D. Syvridis, M. Brun, P. Labeye, S. Nicoletti, D. Richardson, P.
Petropoulos

Nonlinear interaction between signal and amplified spontaneous emission in coherent systems ...................cccceevene 103
D. Foursa, O. Sinkin, A. Lucero, J. Cai, G. Mohs, A. Pilipetskii

Generation and Performance Investigation of Polarization-Alternated QPSK Format....................cccoooniiiiiininns 106

S. Zhang, F. Yaman, T. Wang, Y. Inada, T. Inoue, T. Ogata, Y. Aoki

512Gb/s DP-BPSK Superchannel Transmission over 7,200km DMF Link with 1.43b/s/Hz Spectral
| 0% i 00 (<) (1 T OETT PSP U PSP TR PR PRTOPTPPRO 109
D. Qian, F. Yaman, Y. Huang, S. Zhang, E. Mateo, T. Inoue, Y. Inada, A. Hagisawa, T. Ogata, T. Wang

Frequency Domain M-shaped Pulse for SPM Nonlinearity Mitigation in Coherent Optical

COMMUIECATIONS ...ttt ettt bt b e h e bt e b e bt e b e b e e st e bt bt e b e e b e b e et e e e e eb e e bt bt b e s e e st nbeane 112
X. Xu, B. Chatelain, Q. Zhuge, M. Morsy-Osman, M. Chagnon, M. Qiu, D. Plant
Spectrally-Efficient 448-Gb/s dual-carrier PDM-16QAM channel in a 75-GHz grid................ccocooiiiiiiiniinicn, 115

E. Silva, L. Carvalho, C. Franciscangelis, J. Diniz, A. Bordonalli, J. Oliveira
First Experimental Demonstration of a 3-Dimensional Simplex Modulation Format Showing

Improved OSNR Performance Compared to DP-BPSK ..............ccoociiiiiiiiiii e 118
A. Dochhan, H.Griesser, M. Eiselt

An Experimental Study of Nonlinear Effects on 43 Gb/s Electronic Pre-equalized Transmission............................. 121
K. Uto, T. Sugihara, T. Yoshida, T. Fujimori, H. Goto, K. Ishida

8 x 120 Gb/s Transmission over 80.8 dB / 480.4 km Unrepeatered SPam..............c.ccooviiiiiiiiiiiieiiiie e 124

D. Chang, P. Patki, S. Burtsev, W. Pelouch

An Ultralow Complexity Algorithm for Frame Synchronization and IQ Alignment in CO-OFDM
N L (=) 11 LTSRS P RO U PSP PRRPPTPRO 127
K. Puntsri, O. Jan, A. Al-Bermani, C. Wordehoff, D. Sandel, S. Hussin, M. Panhwar, R. Noe, U. Ruckert

Blind Adaptive Equalization Algorithm Based on Constellation Transformation for DP 16-QAM

SFSERIIIS ...ttt bbbt bbb et h bR R R E AR R R R R e Rt R R R R R R R e Rt E b h et b et 130
M. Rezania, J. Ke, A. Karar, Y. Gao, J. Cartledge
Feasibility Study of SOA-preamplified Coherent Reception for 112 Gb/s DP-QPSK Unamplified Link.................. 133

M. Nielsen, L. Molle, T. Richter, C. Schubert

Adaptive Maximum Likelihood Sequence Detection in 100-Gb/s Coherent Optical Communication

N (=) 11 LS TSSO PR URUPP PR 136
Z. Xu, B. Zhang, C. Yu, P. Kam

Filter-less Multi-Tone Coherent Orthogonal Detection for Multi-Channel Reception of Super-

Channel/OFDM SIZMALS ...........ccoiuiiiiiiiieie ittt bbbt b bt e bt e beshe e be e be e b e ebeenbe s b e enbesbeenbesbeenbesneenaesbeens 139
T. Sakamoto, G. Lu, T. Kawanishi



Investigation of Receiver DSP Carrier Phase Estimation Rate for Self-homodyne Space-division
Multiplexing CommUNICAtION SYSTEIMS ..........c.oiiiiiiiiiiiiieie ittt ettt et e e seeabe e e e sbeebeeabesanenre e 142
J. Mendinueta, B. Puttnam, J. Sakaguchi, R. Luis, W. Klaus, Y. Awaji, N. Wada, A. Kanno, T. Kawanishi

A Novel Polarization Division Multiplexed OFDM System with a Direct-Detection BLAST-Aided

RECEIVET ...ttt bbb e b e e e b e e b s b e e e e e b e bR e R e R e e 145
C. Wei, C. Lin, C. Wang, F. Wu

Modified Gardner Phase Detector for Nyquist Coherent Optical Transmission Systems...............c.cccoovvieiiiiininens 148
N. Stojanovic, C. Xie, Y. Zhao, B. Mao, N. Gonzalez, J. Qi, L. Binh

Real-Time Elastic Coherent Muxponder Enabling Energy-Proportional Optical Transport..................cccooiinns 151
F. Vacondio, A. Falou, A. Voicila, C. Bouette, J. Tanguy, C. Simonneau, E. Dutisseuil, J. Pamart, L. Schoch, O.
Rival

Signal-LO Frequency Offset Tolerance under Tight Filtering for PM-QPSK Using All-Digital

COMPEISALION ......oouiiiiiiiiite ittt b et h et b e e b bt e b b e oAbt e R e e b e e R e e bt eh e e b e e R e oAb e eh b e Rt e b b e bt ebe e nb e abe e b e sne e b e nreen 154
M. Arabaci, C. Malouin, B. Zhang, P. Thomas, T. Schmidt, R. Marcoccia

Suppression of Chaos in Integrated Coupled DFB Lasers for Millimeter-wave Generation ..................ccccocovevinene 157

D. Liu, C. Sun, B. Xiong, Y. Luo
A Novel Multi-channel Digital Pre-distortion Technique for Subcarrier Multiplexed Radio-over-Fiber

Y. Pei, K. Xu, J. Li, J. Wen, Y. Dai, Y. Ji, J. Lin

Nonlinearity and Phase Noise Tolerant 75-110 GHz Signal over Fiber System Using Phase
Modulation TECHIEQUE ............cooiiiiiiiiiiei et b e bbb bt eh e b b e e bt sbe e sbeebe e b sneennenreen 163
L. Deng, X. Pang, X. Zhang, X. Yu, D. Liu, I. Monroy

DWDM Fiber-Wireless Access System with Centralized Optical Frequency Comb-based RF Carrier

[ 110 1 (1) | TSPV UT PR PRTPRTOPTPRPIO 166
X. Pang, M. Beltran, J. Sanchez, E. Pellicer, J. Olmos, R. Llorente, I. Monroy

Bidirectional direct detection mode multiplexing scheme for optical short link communications.............................. 169
R. Herschel, A. Kuhne, C. Schaffer

Multiformat Wavelength Swapping in Periodically Poled Lithium Niobate Waveguide ..................c..ccooiiiniininns 172

G. Berrettini, A. Malacarne, E. Lazzeri, G. Meloni, A. Bogoni

Suppression of Radio over Fiber System Nonlinearity Using a Semiconductor Optical Amplifier and

Mixed Polarization ................ccooooiiiiiiii 175
B. Hraimel, X. Zhang

Photonic Microwave Channelizer with Improved Channel Characteristics Based on Spectrum-

Controlled Stimulated Brillouin SCAttering..............coociiiiiiiiiiiiie et sb et ee 178
X. Zou, W. Li, W. Pan, L. Yan, J. Yao

Energy and Deployment Efficiency of a Millimeter-Wave Radio-on-Radio-over-Fiber System for

RAIIWAYS ...t h bbbt bt b st h e E R R R e R e R R bR et h bt b n et et beare 181
P. Dat, A. Kanno, T. Kawanishi

Multi-Flow Virtual Concatenation Triggered by Path Cascading Degree in Flexible Spectrum Optical

INEEWOTKS ...ttt et e e e e e et s e e et e b e e R e e R e s e e e e se et e e e et e e e e e e s e et e e eneane 184
H. Yang, J. Zhang, Y. Zhao, S. Wang, W. Gu, J. Han, Y. Lin, Y. Lee

Energy-Efficient Protection Designs for Translucent Optical Networks Using Mixed Regenerator

PLACEIMENIE ...ttt bttt bbbt et ekt e b e e b et e ek e e R b e e h £ et e e E £ oAbt SR £ oAb e e Ee e b e eR e e nRe b e e b eh e e nbeebe et sheenenre e 187
X. Chen, F. Ji, Z. Zhu

Optical Link Planning Guidelines for a Hybrid Packet and Circuit Integrated Network................cccocooiiiiiinins 190
R. Luis, H. Furukawa, S. Shinada, N. Wada

RWA for Network Virtualization in Optical WDM NetWOrKS .............cccoiiiiiiiiiiiiiiiiice s 193
Q. Zhang, W. Xie, Q. She, X. Wang, P. Palacharla, M. Sekiya

Measurements-based Power Control - A Cross-layered Framework.................cc.ocooiiis 196

B. Birand, H. Wang, K. Bergman, G. Zussman

PAPR Reduction Using Contiguous-tone Tone Reservation Technique in Optical OFDM IMDD

TIANSIISSTONS ..ot bbb e b e bbb 199
T. Truong, H. Lin, B. Jahan, M. Arzel, M. Jezequel

5-Gb/s Broadcast Overlay for WDM-PON Employing Noise-Suppressed Mutually Injected Fabry-

Perot Laser DIOUES. ... 202
S. Yoo, J. Kim, C. Lee

SNR Optimization through Digital Frequency-Domain Pre-Emphasis for Extending Transmission

Distances in DML-Based OFDM-PON SYStEINS..........c.cccueiiiiiiiiiiiiiniieiesee ittt sttt se bt eesteessesbeeeestesssesbesneeseesss 205
S. Kim, J. Terada, N. Yoshimoto

20-Gbps WDM-PON Transmissions Employing Weak-resonant-cavity FPLD with OFDM and SC-

FDE Modulation FOIMALS ............ccociiiiiiiiiiii bbb 208
I. Lu, H. Chen, C. Wei, Y. Chi, Y. Lee, D. Hsu, G. Lin, J. Chen



Flexible WDM/FTDM Passive Optical Network with RZ-Seeded All-Optical Sub-Wavelength Grid

L 001 Ty ) T TSP VTR PP PR PRTOPTURTPRO 211
B. Schrenk, V. Katopodis, J. Bauwelinck, J. Lazaro, X. Yin, P. Bakopoulos, M. Spyropoulou, X. Qiu, H.
Avramopoulos

Combined Self-Seeding and Carrier Remodulation Method for Reflective Transmitters in WDM-

PON e h e R bR E R E AR e E R e oAb AR e R e R e e bR e R R e e eh e b e b e n e aReen e re e 214

U. Duarte, R. Penze, J. Rosolem, F. Pereira, F. Padela, M. Romero

477 Mbit/s visible light transmission based on OOK-NRZ modulation using a single commercially

available visible LED and a practical LED driver with a pre-emphasis circuit..................ccccoooiii, 217
N. Fujimoto, H. Mochizuki

26.75 Gb/s Short-Reach Transmission over up to 15 m of large-core PMMA Polymer Optical Fiber

for Next-Generation 100 GDE................ccoooiiiiiiiii bbbttt b et ebeane 220
S. Loquai, F. Winkler, R. Kruglov, J. Vinogradov, C. Bunge, O. Ziemann, B. Schmauss, E. Hartl

Ultra Low Power VCSEL for 35-Gbps 500-m OM4 MMF Transmissions Employing FFE/DFE

Equalization for Optical INtErCOMMECTS..............cooouiiiiiiii ettt sttt b e e e sbeebeesbesanenre e 223
I. Lu, J. Shi, H. Chen, C. Wei, S. Tsai, D. Hsu, Z. Wei, J. Wun, J. Chen

Improvement of transmission distance of a 25-Gb/s FPC-OE with polymer waveguide by a microlens-

IMPIINTEA Il ..ot ettt b e b bt e bt be e b e sh e e s be e b e e bt ehe e nbeebe e benneenaenreen 226
T. Shiraishi, T. Yagisawa, Y. Tsunoda, M. Sugawara, T. Ikeuchi, S. Ide, K. Tanaka

Coherent 40 Gb/s SP-16QAM and 80 Gb/s PDM-16QAM in an Optimal Supercomputer Optical

SWILCR FADIIC ..ot bbbt bbb et b e e bt s bt et b e e bt b e e e b e nr s 229
F. Karinou, R. Borkowski, D. Zibar, I. Roudas, I. Monroy

Availability Analytical Model for Permanent Dedicated Path Protection in Service Differentiated

WM NEEWOTKS ..ottt e e e b e et e b e s e e s e se e e e e et e b e e e s nese e e e eneereane 232
Y. Li, W. Ni, H. Zhang, N. Hua, Y. Li, X. Zheng

Dynamic Packet Offload Tuning in Packet-Optical Network Scenarios.................cccoooiviiiiiiiiiii s 235
P. lovanna, G. Bottari, G. Cossu

k-regular and k-(edge)-connected Protection Structures in Optical Transport Networks.............c.ccocovvnviiiiiiinnnn 238

X. Li, S. Huang, J. Zhang, Y. Zhao, W. Gu
An Almost-Optimal Approach for Minimizing the Number of Required Wavelengths for Large-Scale

OPLICAL INEEWOTKS ...ttt bbbt e b b e e bt e b e b e e b e e bt eh b e bt e b s e bt e b e b e e b e e bt abeenenbeen 241
G. Shen, C. Wu, J. Dong
Experimental Study of Intra- vs. Inter-Superchannel Spectral Equalization in Flexible Grid Systems ................... 244

S. Kumar, R. Egorov, K. Croussore, M. Allen, M. Mitchell, B. Basch
Analysis of the SSMF Zero-dispersion Wavelength Location and its Influence on High Capacity 1310

I T (11T 1) | DU PPROTRPPN 247
J. Turkiewicz

Coordinated Operations between IP and Transport Network Management Systems in Multi-vendor

SEUUIES ...ttt bbb bbb h R e bR e AR £ R R R e AR e R R e bR e e e R e bbb 250
M. Yannuzzi, V. Lopez, F. Munoz, A. Azanon, O. Gonzalez, J. Palacios, R. Serral-Gracia, C. Brunn, X. Masip-
Bruin

ONT Reflection for additional Maintenance by OTDRMeasurements in FTTH Networks..............cccoccooiiiiiininns 253
A. Ehrhardt, L. Schuerer, F. Escher, B. Nagel, H. foisel

Spectral Management in Flexible Multiwavelength PONS...............ccccooiiiiiiiiiii s 256
A. Teixeira, A. Shahpari, J. Reis, M. Lima

32-Channel Integrated Receiver Module for WDM-PON Applications...............ccoccooiiiiiiiiniiiii s 259
R. Jones, K. Yadav, S. Yang, M. Pearson, S. Bidnyk, A. Balakrishnan, W. Lin, Y. Nam, J. Song, H. Rhy

Fiber Fuse Propagation Modes in Typical Single-mode Fibers ................ccccociiiiiiiiiiiiiiee e 262
S. Todoroki

Investigation of Offset-Launch Characteristics for Two-Mode Optical Fiber using FE-BPM ................c.cccooiis 265
R. Maruyama, N. Kuwaki, S. Matsuo, K. Sato, M. Ohashi

SPM Spectral Broadening Compensation Using Organic Dyes with Negative ny ............ccocceciiiiie, 268
S. Shahin, K. Kieu, S. Marder, R. Norwood, N. Peyghambarian

Infrared Tube-Leaky Optical Fibers with Microstructured Glass SUPPOYtS..............c.ccooviiiiiiiiiii s 271
S. Kobayashi, T. Katagiri, Y. Matsuura

Stand-Alone High-Power Broadly Tunable Optoelectronic Frequency Comb Generator ..................ccoovvviiininnnne, 274
A. Metcalf, V. Torres-Company, D. Leaird, A. Weiner

Multicore EDFA for DWDM Transmission in Full C-band ...............ccccooiiiiiiiiiiii e 277
Y. Tsuchida, K. Maeda, K. Watanabe, T. Ito, K. Fukuchi, M. Yoshida, Y. Mimura, R. Sugizaki, M. Nakazawa

Energy-efficient optical quantization scheme with orthogonal spectral slicing by AWG for OFDM.......................... 280

T. Kodama, R. Matsumoto, A. Maruta, K. Kitayama



Less than 0.5-dB Gain Excursion AGC-EDFA with a High Speed FB/FF-controlled VOA for a wide

OPETALION TATIZE ........eviiueitieiti ittt ate et e ettt et e s bt et e e bt e st e she et e eb e e s b e e E £ e AR e ek e e R b e SRt e E e e R £ e a b e AR e e e e e R e e m b e eh e e R e e b e e bt eheeneeabeenbeaneenenrean 283
N. Shiga, N. Sato, K. Ota, S. Petit, Y. Oikawa
Broadband Fluorescence Enhancement in Cr-doped Fibers ..............cccccooiiiiiiiiiiiii e 286

C. Liu, Y. Huang, Y. Lin, J. Wang, F. Lo, W. Wang, T. Chou, P. Huang, S. Huang, W. Cheng
Measuring the Spectra of Advanced Optical Signals with an Extension of an Electrical Network

ANALYZET ...t E e E R h AR e oAb R R AR e e e R e e Rt R bt b e bt e nnenreen 289
S. Treff, S. Preubler, T. Schneider

Parametric Amplification of a 640 Gbit/s RZ-DPSK Signal ..............cccccoiiiiiiiiiiii e 292
Z. Lali-Dastjerdi, M. Galili, H. Mulvad, H. Hu, L. Oxenlowe, K. Rottwitt, C. Peuchert

106km fully-distributed fiber-optic fence based on P-OTDR with 2"%-order Raman amplification......................... 295
F. Peng, Z. Wang, Y. Rao, X. Jia

Ultra-Broadband Wavelength Conversion Based on Four-Wave Mixing in a Raman DFB Fiber Laser .................. 298
J. Shi, S. Alam, M. lbsen

Multimode EDFA performance in mode-division multiplexed transmission systems ................ccccccooeninininicnenens 301

Y. Jung, V. Sleiffer, B. Inan, M. Kuschnerov, V. Veljanovski, B. Corbett, R. Winfield, Q. Kang, A. Dhar, J. Sahu, F.
Poletti, S. Alam, D. Richardson

Structured Directional Coupler Pair for Multiplexing of Degenerate Modes ...............c..occooviiiiiiiiiniienceeee e 304
B. Huang, C. Xia, G. Matz, N. Bai, G. Li

A Collinear Nondegenerate Source of Entangled Photon Pairs in PM Fiber ................cccoocooiiiiiiis 307
E. Meyer-Scott, J. Bourgoin, L. Shalm, B. Higgins, T. Jennewein, V. Roy

Aberration correction in Spatial Light Modulator based mode multipleXxers ...............cccccoooiiiiniiiniiiinie 310
J. Carpenter, T. Wilkinson

High sensitivity micro Sagnac loop interferometer based on tightly twisted micro fiber tapers.....................c.ocos 313
N. Chen, G. Cheng

Space-Division Multiplexing of Coherent Beams by Diffractive Optical Elements....................ccccooovniiiniiiinninnneens 316

M. Golub, S. Shwartz, S. Ruschin

Adaptive Spectral Filtering for Nyquist-WDM Generation with Extremely High Resolution Photonic

SPECLIAL PIOCESSOY ...ttt ettt h bbbt bbbt b e b H b e ea b e b e e R e bt bt bttt e b e bt eb e et b et e bt et 319
D. Sinefeld, S. Ben-Ezra, D. Marom

Manufacturing tolerance analysis of an InP, 4x4 MMI-based 90° optical hybrid for integrated

CORETEIE TECRIVETS .......ouiitiiii ittt sttt b e b s bt e et bt e bt e Rt ekt e R e e b e eh e e e e e R e e b e eh e e ne e e b e e b e eheeneeebeenbeaneenenbean 322
J. Fandino, P. Munoz, J. Capmany

Detailed experimental phase noise characterization of Y-branch lasers for use in coherent

COMMUINECATION SYSTEIIIS ........eiiiiitiitiitiitiete sttt ettt et e sb e et et e e b e sb e e be bt e st e sheeeesb e e a b e sh e e b e e b e e b e eh e e nbeebeenbesbeenbesbeebesbeenaenbeen 325
R. Watts, K. Shi, Y. Yu, L. Barry

High-Speed Directly-Modulated Lasers with Photon-Photon Resonance...............c..ccocooiiiiiiiiinncceie 328
M. Dumitrescu, A. Laakso, J. Viheriala, M. Kamp, P. Melanen, P. Uusimaa

Efficient Dynamic Wideband Model for Reflective Semiconductor Optical Amplifier.................ccoooniniiiiiiininns 331
Z. Vujicic, N. Pavlovic, A. Shahpari, A. Teixeira

Photonic Multiwavelength Transmitters with DBR Laser Array for Optical Access Networks..............c..cccooiinne 334
K. Lawniczuk, M. Wale, P. Szczepanski, R. Piramidowicz, M. Smit, X. Leijtens

Quantum dot Comb Laser with the Integrated DBR Section for DWDM Optical Interconnects ..................cocueeee 337

A. Gubenko, S. Mikhrim, 1. Krestnikov, D. Livshits

Experimental Comparison of Terabit Nyquist Superchannel Transmissions Based on High and Low
BaUd RAES ... e 340
Y. Zhu, J. Wang, Q. Guo, Y. Cui, C. Li, F. Zhu, Y. Bai

Large PMD Tolerant 1.28 Thit/s/ch Transmission over 525 km with 640 Gbaud Optical Nyquist

PUISES ..ottt e et e e ettt e e bt e e e e tbe e e e ebeeeebeeeaatteeeeatteeeabeteaaatteeeahbeeeaahreeeatteeeaabeeeaataeeaatbeeeaabteeeareeeanreas 343
K. Harako, P. Ruan, T. Hirooka, M. Nakazawa
Transmission of 4-D Modulation Formats at 28-GDaud..................cccceoiiiiiiiiiii ettt e 346

H. Bulow, T. Rahman, F. Buchali, W. Idler, W. Kuebart
Transmission of 130-Gb/s PDM-QPSK over 5,760-km with Co-Propagating 10-Gb/s OOK Channels

in Dispersion-Managed NZDSF Spans with Soft-Decision LDPCC Coding.................cccovviiiiiiiniiiiciiseecseeneens 349
C. Xie, L. Salamanca, R. Urbanke, B. Zhu
Self-Coherent Differential Phase Detection for Optical Physical-Layer Secure Communications............................. 352

S. Wang, R. Lipa, D. Reilly, G. Kanter
Influence of channel correlation on the scintillation performance of receiver diversity systems for

free-space optical COMMUNICATIOMS ............ooiiiiiiiiiiiii et b et e et be et beebesbeesaeetnen 355
Z. Chen, S. Yu, L. Jiang, G. Wu, W. Gu



Nonlinear Compensation and Inter-channel Crosstalk Suppression for 4x160.8Gb/s DWDM PDM-

QPSK signal with Heterodyne Coherent Detection ................ccccooiiiiiiiiiiiiiii e 358
J. Zhang, J. Yu, Z. Dong, N. Chi, X. Li, G. Chang

Colorless Flexible Signal Generator for Elastic Networks and Rapid Prototyping .................ccccociiiiiiiiiinins 361
J. Schroder, L. Du, M. Morshed, B. Eggleton, A. Lowery

Efficient, Non-Data-Aided Chromatic Dispersion Estimation via Generalized, FFT-Based Sweep....................c...... 364
C. Malouin, M. Arabaci, P. Thomas, B. Zhang, T. Schmidt, R. Marcoccia

Tracking Excess Noise from a Monolithic Tunable Laser in Coherent Communication Systems.......................c...... 367

T. Huynh, W. Ng, A. Nguyen, L. Nguyen, L. Rusch, L. Barry
Fractionally-spaced Frequency Domain Equalization for Optical Coherent Receivers with Interleaved

111 1] () OSSOSO TP TP POUPT PR 370
Y. Yasumura, Y. Yoshida, K. Kitayama
An Adaptive Decision-Feedback Channel Estimation for Coherent Optical OFDM................cccccociiiiniiiiiiicnies 373

M. Zamani, C. Li, C. Chen, Z. Zhang

PDL Compensation Using Whitening Matrix in Polarization Division Multiplexed Coherent Optical

TIANSIESSION ...t e e 376
M. Zamani, Z. Zhang, C. Chen, C. Li

Pass-Drop Operations of 4x172Gb/s Nyquist OTDM-WDM over Cascade of WSSs Using

DistributedMatched FIltering ...............cooiiiiiiiiiii e et b ettt e e b sbe et e be et s e e sbesreen 379
H. Tan, T. Inoue, S. Namiki

Non-Data-Aided PMD Monitoring for Optical OFDM Systems Using Low Bandwidth Coherent

RECEIVEI'S ...t bbb bbb bbb bbb 382
S. Chen, T. Anderson, D. Hewitt, A. Tran, E. Skafidas

Performance Evaluation of Coded Optical Subcarrier Index Modulation OFDM Format ................c.cooeiiiiininnnns 385
A. Amin, X. Yue, W. Shieh

Full-Range Pilot-Assisted Frequency Offset Estimation for OFDM Systems.............c..ccocoiiiiiiiniiinins 388

S. Cao, S. Zhang, C. Yu, P. Kam
Enhanced Performance of Four-Wave Mixing Wavelength Conversion Through Dynamic Control of

OPHCAL PRASE ..ottt b bbb bbbt bt e bt e bt b e bbbt b e r et beane 391
L. Wang, C. Shu

All-Optical Regeneration of 40 Gb/s NRZ-DPSK Signals in a Single SOA ..............cocoiiiiiiiiiiiiie 394
C. Porzi, G. Serafino, A. Bogoni, G. Contestabile

Optical RAM Row Access and Column Decoding for WDM-formatted optical words................ccooooiiiiiiiiinis 397

C. Vagionas, S. Markou, G. Dabos, T. Alexoudi, D. Tsiokos, A. Miliou, N. Pleros, G. Kanellos
All-optical Wide-area Node Connections Assisted with Optical Parametric Regeneration and

WAVEIENGth COMVETSION ........oiiiiiiiiiiii ittt h e b e bt e b e s bt e bt s be e b e sh e e beeb e en b e sbeenbesbeenbesneenbenbeen 400
J. Kurumida, H. Takeshita, K. Mizutani, K. Ishii, A. Tajima, S. Namiki
Demonstration of All-Optical Network Coding by using SOA-MZI based XOR Gates .............ccccooevriiiiiiiniinnnnnns 403

D. Hisano, A. Maruta, K. Kitayama
Downconversion and Linearization of X- and K-band Analog Photonic Links Using Digital Post-

COMPEISALION ......eouiiiiiiiiitii ettt bbbttt b e e b b e e b e b e oAb e b e e b e e R e e bt eh e e bt e Ee e b eh b e Rt e b b e bt ehe e nb e e ke e b e sbt e b e nreen 406
P. Li, R. Shi, M. Chen, H. Chen, S. Yang, S. Xie

All-optical Network Coding for DPSK SINAIS .............c.ccoiiiiiiiiiiii et 409
Y. An, F. Ros, C. Peucheret

Nyquist filtering of 160 GBaud NRZ-like DPSK SigNal..............cccooiiiiiiiiiiiiiiic e 412
H. Hu, J. Wang, H. Ji, E. Palushani, M. Galili, H. Mulvad, P. Jeppesen, L. Oxenlowe

High-Speed All-Optical NOT Gate Based on Spectral Phase-Only Linear Optical Filtering ..................ccccccooenins 415
R. Maram, M. Li, J. Azana

Virtual Optical Network Embedding Considering Mixed Transparent and Translucent Virtual Links................... 418
C. Gao, J. Jue

Transmitter Optimized OPtical NetWOTKS...........cccoooiiiiiiiiii et bbb eenre e 421
D. lves, S. Savory

Should Like Demands be Grouped in Mixed Line Rate Networks?.............c.cccocviiiiiiiniii 424
E. Tsardinakis, A. Lord, P. Wright, G. Liu, P. Bayvel

Link vs. Opto-Electronic Device Sleep Mode Approaches in Survivable Green Optical Networks ........................... 427
J. Perello, A. Morea, S. Spadaro, M. Tornatore

Minimize Sub-carrier Re-allocation Overhead in SLICE Networks with Dynamic Traffic ................ccooiiinins 430
Y. Wang, X. Cao, C. Qiao

The First Single-Link Exact Model for Performance Analysis of Flexible Grid WDM Networks ..............c..ccoceeee 433
Y. Yu, J. Zhang, Y. Zhao, X. Cao, X. Lin, W. Gu

A Novel Method to Mitigate LED Nonlinearity Distortions in Optical Wireless OFDM Systems...............ccoceoiiiene 436

R. Mesleh, H. Elgala, T. Little



Efficient MIMO Channel Estimation for OFDM-PON Based on Polarization Interleaving and Direct
DIELECHION ...t E et E R R R et e et R e ne e ereare 439
B. Lin, J. Li, Y. Wan, H. Yang, Y. He, Z. Chen

Highly-scalable, fully-asynchronous 16 ONUs, OCDM-based 10G-PON with a multiple access noise

SUPPIESSION At RIN ......oiiiiiiii ettt b bt bbb e bt bt e bt e bt b et e e s e bt bt bt bt ebeane 442
T. Kodama, N. Wada, G. Cincotti, K. Kitayama

Experimental Demonstration of a New Pilot Tone Generation Method .....................coooiiiiiiiiiiiie 445
M. Roppelt, M. Lawin, M. Eiselt

Dependence of Upstream Power Budget on the Number of ONUs in IMDD Optical OFDMA PONs .............cccc..... 448

X. Jin, J. Groenewald, E. Hugues-Salas, R. Giddings, J. Tang

A 1:128 High Splitting Ratio Long Reach PON Based on a Simple Receiving Design for ONU with

120-Gb/s Double-sided Multiband DDO-OFDM SiZNal............cccooiiiiiiiiiiiiiiie e 451
J.Yan, Y. Chen, K. Shen, K. Feng

Demonstration of Ultra-high Bit Rate Fiber Wireless Transmission System of 108-Gb/s Data over 80-

km Fiber and 2x2 MIMO Wireless Links at 100GHz W-Band Frequency ..............c.ccoccooviiiiiiiiniiiiciseee s 454
X. Li, Z. Dong, J. Yu, N. Chi, Y. Shao, G. Chang

A 25-Gb/s x 4-Ch, 8 x 8 mm?, 2.8-mm Thick Compact Optical Transceiver Module for On-Board

OPLICAL INTEICOMMECT ..ottt ettt bbbtttk oot e e bt e e e e b e e bt eh e e bt e Ee e b e eh e e nee e b e e n b e ehbenbeebeebeaneennenreans 457
N. Chujo, T. Yazaki, T. Takai, D. Kawamura, Y. Matsuoka, Y. Lee, T. Sugawara, H. Yamashita, T. Takemoto, Y.
Ishigami, K. Yamazaki, Y. Sunaga, N. Matsushima

Contention Resolution Strategy in Optical Burst Switched Datacenters.................ccocoovviiiiiiiiiiii s 460
M. Sowailem, D. Plant, O. Liboiron-Ladouceur

106-1J/(bit km) 2-km OFDM OM4 MMF Transmissions for Energy Efficient Optical Interconnects....................... 463
I. Lu, H. Chen, C. Wei, J. Shi, S. Tsai, D. Hsu, Z. Wei, J. Wun, J. Chen

Gridless Submarine OPtical NEtWOTKS ............cccoiiiiiiiiiiiiieee ettt e sbe et e sbe e e sbesaeenre e 466
B. Lavallee

Toward Deeply Virtualized Elastic Optical NetWOrKS.............cccoooiiiiiiiiiiiii e 471

M. Jinno, A. Hirano

On the pulse shape performance of cp-qpsk signal with optimum pre-compensation in submarine

SYSERINIS ...ttt ettt ettt b et b bbbt h s R e AR R R oAb R £ e R R oA R AR £ e E e RS SRR AR £ e R e 4R e e R eR e R e R e e bt eRe e bt be e n e aneenenreen 474
N. Pavlovic, R. Nogueira

Impact of crosstalk on real-time coherent detection of 112 Gb/s PDM-QPSK signal in WDM

EranSPATENT NEEWOTKS ........ooiiiiiiiiii ettt h e b e s bt e b e be e b e eh e e s e e e b e et e eheenbeebeebesneennenrean 477
T. Zami, B. Lavigne, M. Monnier

Narrow Optical Filtering Tolerance of 127-Gb/s DP-QPSK Utilizing Real-Time DSP with 20

Cascaded 50-GHz Filters in the Presence of 40,200-ps/nm Chromatic Dispersion ..................ccccoeoiiiniiiiiiiniins 480
S. Bhandare, Z. Wang, K. Kim, M. Colyar, H. Ereifej
8 x 120 Gb/s Transmission over a Cascade of Two Spans with a Total Loss in Excess of 120 dB..................c.cceceee. 483

D. Chang, P. Patki, S. Burtsev, W. Pelouch

Field Trial of a Novel FTTH/PON Monitoring Technique Based on Unique Wavelength-Selective
MIrTOr COMDBIMATIONS ........ooiiiiiiiiitiet ettt b e b s h e e e e b e e bt eh e e bt e be e b e eh e e nee e b e en bt sheenbeebeebeaneennenrean 486
C. Bentz, D. Fritzsche, E. Weis, P. Krummrich

Field Evaluation of High Resolution Optical FMCW Monitoring Approaches in Passive Optical

INEEWOTKS ...t bbb b bbb bbb 489
S. Gade, M. Jastram, C. Schaffer, D. Fritzsche, E. Weis, D. Breuer

Operation and maintenance work using AR technology for optical access networks..............c.cccciiiiiiiiiinines 492
1. Ogushi

Fault Location in Passive Optical Networks Using T-OTDR and Wavelength-Selective Isolators............................. 495
G. Temporao, G. Faria, P. Urban, J. Weid

Energy Consumption Analysis of Converged Networks: Node Consolidation vs Metro Simplification .................... 498
B. Skubic, I. Pappa

Protection Schemes Beyond Currently Defined in FTTX ..........ccoccooiiiiiiiiiiiiii s 501
T. Sakamoto

Strategic Vision for KDDI’s Next Generation Packet Optical Transport NetworK.............ccccooeviiiiiinninnncnnnn, 504
M. Daikoku

Comparing Optical & OTN Switching Architectures in Next-Gen 100Gb/s Networks ...............cccocovvivniiiniiinnnn. 507
S. Melle, A. Deore, O. Turkcu, S. Ahuja, S. Hand

Cost evaluation of the integration of IP/MPLS and WDM elements................ccccoooiiiiiiiiiiinini s 510

R. Duque, V. Lopez, A. Gonzalez, O. Dios, J. Fernandez-Palacios

The Growing Documentary Project Creating a Collaborative Computer-Supported Story Telling

ENVIFOMIMENT ..otttk bt bt b st h e b b e b E e b e e st e b e b e e b e e bt b nb b e e s e e bt ekt b e b e e st et e ane 513
N. Ohta, T. Margolis, T. Cornish, J. Bhimani, A. Almahr, D. Shirai, D. O'Hara, W. McLemore



Advanced Modulation Formats for Free-Space Laser Communication ..................ccocooiviiiiiiiiiins 516
T. Wood, X. Liu, S. Chandrasekhar, R. Tkach

Realizing the Benefits of Multi-Layer Packet-Optical Network Design...............ccccoviiiiiiiiiis 519
C. Bowers

Optimized Brownfield Deployment of 100-GbE over Metro Networks using 4x25G and 10x10G

OPHCAL CFP INEEITACES ...ttt b bbb et b e bt e bbbttt b e ekt bt bbb et et e ane 522
J. Santos, G. Lehmann, J. Pedro

Grooming Index for OTIN/WDM NEtWOTKS ........ccocoiiiiiiiiiiiieiii e sne e nre e 525
Y. Takita, T. Hashiguchi, K. Tajima, T. Naito

Spectral Defragmentation in Elastic Optical Path Networks using Independent Sets....................cccooiniiiiiininnnens 528
S. Shakya, X. Cao

Lightpath Optimization in Multi-Domain Optical NetWorkKs..............ccocciiiiiiiiiiiiiii e 531
K. Liang, M. Peng, S. Khan, A. Rayes, N. Ghani

Valuing Flexibility in the Migration to Flexgrid Networks..............cccccociiiiiiiiiiiii s 534
M. Tahon, S. Verbrugge, D. Colle, M. Pickavet, P. Wright, A. Lord

ODN Intelligence - Automating Fiber Deployment and OPerations ................cccccoooieiiiiiiiiiciiieee e 537
O. Gebizlioglu

Cost Optimization of Fiber Deployment for Small Cell Backhaul.................cocooooiiiiiiiiii e 540

C. Ranaweera, P. lannone, K. Oikonomou, K. Reichmann, R. Sinha
Fiber To The distribution point (FTTdp) architecture for single user based on hybrid fiber and

COPPEE SCREIIIE ...ttt bt h bbb bt b e st b e bt e b ekt b et b e e st ekt ekt e bbb e et et e ane 543
M. Leroux, N. Genay, H. Mariotte, F. Neddam, D. Kurz, Y. Denis, P. Chanclou, B. Capelle, B. Guyader, J. Guy

Cost and Performance Evaluation of WDM-based Access NetWOrKS ..............cccccoiiiiiiiiiiiiiiiiie s 546
R. Huelsermann, K. Grobe, D. Breuer

Crosstalk performance analysis of low cost 8 x 10 gb/s tunable receiver for twdm-pon....................ccociiiniins 549

R. Kumar, R. Murano, M. Cahill, J. Aufiero, G. Bartolini
Inter channel crosstalk impairment of WDM-PON long reach application with large differential path

(1T OO PP TO TP PRRPRTOPRPPRON 552
H. Rhy

Demonstration of a Symmetric 10 Gb/s QPSK Subcarrier Multiplexed WDM PON with IM/DD

Transceivers and a Bandwidth-limited RSOA ..................ocooiiiii e 555
J. Buset, Z. EI-Sahn, D. Plant

Wavelength-Reused WDM Access Network Supporting 40 Gb/s Downlink and 10 Gb/s Uplink..............c...ccconene. 558
Q. Guo, A. Tran

Experimental Demonstration of a Symmetric 40-Gb/s TWDM-PON ............cccccoiiiiiiiiii s 561
Z.Li, L. Yi, M. Bi, J. Li, H. He, X. Yang, W. Hu

Investigation of Wavelength-Tunable Directly-Modulated Laser for 100-Gb/s EPON ..............cccccooiiiiiiiiiinins 564
Z. Xu, Y. Yeo, X. Cheng, L. Zhou, X. Shao

NG-PON2 TECRIOIOZIES ..........ooviitiiiiiiiieiet ettt b bbb et b e bt e bbbttt et ekt bt bbb et et e ane 567
H. Nakamura

Carrier Strategies In RUSSIA.............ooiiiiiiii e 618
V. Shub

Evaluating Efficiency of Multi-Layer Switching in Future Optical Transport Networks..............c..cccociiiiiiiinins 625
S. Roy, A. Malik, A. Deore, S. Ahuja, O. Turkcu, S. Hand, S. Melle

CAPEX Benefits of Colorless Directionless ROADM in WDM Transport Networks ..............ccccoiviniiiniiiiiinins 628
Q. She, Q. Zhang, K. Rundberget

Transport Network Evolution for Advanced Services..............ccooviiiiiiiiiiiiii e 631
S. Thiagarajan, M. Gemelos, M. Ma

Investigation of Energy Savings in Optical Networks using Bundle Link Rightsizing Methods.......................cceone. 634
L. Liu, B. Ramamurthy

Virtual Network Reconfiguration in Optical Substrate NetWorKs .............ccocoiiiiiiiiiiiii e 637
F. Gu, M. Peng, S. Khan, A. Rayes, N. Ghani

France Telecom's PON deployment, learnt lessons and next SEEPS.............cocveeriiiiiiiiinininc i 640

P. Chanclou, B. Capelle, B. Charbonnier, J. Courant, Y. Denis, N. Genay, S. Gosselin, D. Kurz, B. Landousies, E.
Bris, B. Guyader, A. Pizzinat, F. Saliou

FTTH Deployments in Latin AIMETICA ..........ccccooiiiiiiiiiiieie ittt sttt e e sb e e e sre e e e sbesaeenre e 643
N. Saito

FTTdp: Complementing FTTH in Difficult Areas.............cccocooiiiiiiiiiiiiii et 646
R. Goodson

Cost Optimization in an FTTP ENVIFOMMENT ..............ccoooiiiiiiiiiiiiieecie ettt bt sne e nee e 649

R. Tobin



Software-Defined Packet Optical Transport Networks Offering Multiple Services..................cccciiiiiiiine, 652
S. Ishida, I. Nishioka

Which Is More Suitable for the Control over Large Scale Optical Networks, GMPLS or OpenFlow?..................... 655
Y. Zhao, J. Zhang, H. Yang, Y. Yu

Path Computation Elements (PCE): Applications and Status ..............cccoooviiiiiiiiiii s 658
R. Casellas, R. Munoz, R. Martinez

Survivability Strategies for PCE-based WDM Networks Offering High Reliability Performance ............................ 661

J. Ahmed, C. Cavdar, P. Monti, L. Wosinska

Demonstration of a Dynamic Transparent WSON Employing Flexible Transmitter/Receiver

Controlled by an OpenFlow/Stateless PCE Integrated Control Plane....................ccocoiiis 664
L. Liu, H. Choi, R. Casellas, T. Tsuritani, |. Morita, R. Martinez, R. Munoz

Situation-Aware Multipath Routing and Wavelength Reassignment in a Unified Packet-Circuit

OPENFIOW NEEWOTK. ...ttt bbbt bbb e st b e bt e bt e bt b et e s e bt ekt ekt bt b e et et e ane 667
W. Mo, J. He, M. Karbassian, J. Wissinger, N. Peyghambarian

Multi-Stratum Resources Integration for Data Center Application based on Multiple OpenFlow

CONLIOLIErs COOPEIALION ..........coviiiiiiiiiieii it bbbttt E e e bt e b e e bt b e e b sh b e bt e b e e bt she et e e be e e bt snb e b e areen 670
H. Yang, Y. Zhao, J. Zhang, S. Wang, W. Gu, J. Han, Y. Lin, Y. Lee

Activities, Drivers and Benefits of Extending PON over Other Media ...................ccooiiiiiis 673
Y. Luo

WDM-FDM approach for a Multiservice Home NetWOTK .............cccoooiiiiiiiiiiiiiii e 676
J. Guillory, K. Chikha, A. Pizzinat, P. Guignard, B. Charbonnier, J. Etrillard, C. Algani

Indoor optical wireless Gbps ink dimensioning ...............cccoooiiiiiiiiiiiiii e 679
H. Hajjar, B. Fracasso, D. Leroux

Bi-directional Ultra-Wideband Services over Large-Core POF-PON based Home Networks ..............c.ccccoevveninnnns 682

Y. Shi, C. Okonkwo, E. Tangdiongga, A. Koonen
Transmission Beyond 2 Gbit/s in a 100 m SI POF with Multilevel CAP Modulation and Digital

EQUATIZATION ..ottt bbbtttk e bt e bt et e ke e bt SR £ et e R e oAb e eR e e Re R e e b eRe e nbesbe et eheenaenreen 685
G. Stepniak, J. Siuzdak

Next Generation Applications and Services for Ultra-fast Broadband...................ccccooniiiiiiiicee 688
G. Ricart

MPLS-TP: Overview and StAtUS..............ccooiiiiiiiii e 691
Y. Koike

Integration of Planning and Control Plane in Packet Optical Multilayer Network.................ccoceiiiiiniiiiiniencies 736
P. lovanna, A. Germoni, V. Lopez

IP-Optical Interaction during Traffic ReStOration ................ccocoiiiiiiiiiii e 739
O. Gerstel, C. Filsfils, W. Wakim

Surveys of Emerging Control Plane INitiatives..............ccccoiiiiiiiiiiiiii e 742
J. Rathke

Contention Resolution within Colorless and Directionless ROADM ...............cccccoiiiiiiiniii e 749
W. Way, P. Ji, A. Patel

OXC Hardware Scale Reduction Attained by Using Interconnected Subsystem Architecture ...................cccoevinne 752
Y. Iwai, H. Hasegawa, K. Sato

Next Generation ROADM Architecture and Desi@n ..............cccooiiiiiiiiiiiii e 755
R. Egorov

Fault-Identification Method Based on Index Distribution of Optical Fibers for Enhanced Optical Link

IMIOMEEOTEIIG. ...tttk b ke b et h bbb E e b et e b e h £ e R ekt b e ne et e e bt e bt e bbb e st bt ane 758
W. Lee, J. Lee, S. Myong, S. Lee

Compact ROSA for 100-Gb/s (4 x 25 Gb/s) Ethernet with a PLC-based AWG demultiplexer ...............ccccccooeninnne 761
Y. Doi, M. Oguma, M. Ito, I. Ogawa, T. Yoshimatsu, T. Ohno, E. Yoshida, H. Takahashi

40GBASE-SR4 Frame Error Rate Test of Chromatic Dispersion Compensating MMF ..................c..cooiiiins 764

L. Qiu, E. Lawrence, B. Ayres, M. Schumacher, A. Amezcua, D. Molin, G. Kuyt
A Novel Application of SFP+ 10GBASE-LRM Transceiver for a Low Cost Short Reach Single Mode

L 1T 0111 SO OO OO USRS PR PROTPRTOPTPRPRO 767
C. Muzio, C. Tosetti, C. Mariotti, M. Mazzini

Energy efficiency of load-adaptively operated telecommunication networks................cccccoeiiiiiiis 770
C. Lange

Energy awareness in the design of optical core NEtWOIKS...............cccooiiiiiiiiiiiiii e 800

A. Bianco, E. Bonetto, A. Ahmad

An Analysis of Daily Power Consumption under different On-Off IP-over-WDM Translucent Design
APPIOACHES ...ttt ettt h et b e bbb e ke oAb R £ e b e R e oAb e R £ oAb e R e oAb e eR e e AeeE e e b e ehe e nbeebe e be Rt e nnenreen 803
G. Rizzelli, A. Morea, M. Tornatore



Comparison of network cost and power consumption between a single-line-rate network and a

flexible-bitrate network in the beyond-100-Gb/s NEtWOIKS €ra.............cccooiiiiiiiiiiiiieii e 806
N. Yoshikane, K. Igarashi, T. Tsuritani

Real-Time 400G Superchannel Transmission using 100-GbE based 37.5-GHz Spaced Subcarriers

with Optical Nyquist Shaping over 3,600-Km DMF HNK ............ccccooiiiiiiiiiii e 809
Y. Huang, D. Qian, F. Yaman, T. Wang, E. Mateo, T. Inoue, Y. Inada, Y. Toyoda, T. Ogata, M. Sato, Y. Aono, T.
Tajima

Field Trial Demonstration and Evaluation of Coherent 100G IP over WDM Alien Wavelength across

769km of Multiple WDM Infrastructures without Regeneration..................ccoccooiiiiiiiiiiiiii e 812
Y. Zhou, K. Smith, R. Payne, A. Lord, W. Wakim, J. Keens, L. Hanson

System Design Tradeoffs for XPM Mitigation in Hybrid 100G-10G Networks ............ccccooevviiiiniiiinininice, 815
S. Searcy, S. Tibuleac

Measurement of Equivalent Zero-Dispersion Wavelength Distribution for Capacity Increase in

FWM-lmited NetWOTKS .........coccooiiiiiii e 818
M. Filer, S. Tibuleac

Field Experiment of 112 Gb/s Dual-Carrier DQPSK Signal Transmission with Automatic Bias

Control of Optical IQ MOAUIATOY ...........cc.oiiiiiiiiiiiiiee et e b bt esbe st e e b sbeesbesbeebesseenaesreens 821
H. Chung, S. Chang, J. Lee, J. Lee, K. Kim

Near Term Terabit Transmission Field Trial Opportunities..............ccccccooviiiiiiiiiiiii s 824
T. Xia

Optics for Supercomputers — One Engineers Perspective..............ccoooviiiiiiiiiiiiiiiii e 827
P. Coteus

Multi-Tenant Data Center and Cloud Networking EVOIUtion ................ccoccooiiiiiiiiiiiiiii e 830
N. Bitar

Shared Mesh Restoration in ROADM Based Service Velocity Network ...............ccccoooiiii, 833
I. Kim, P. Palacharla, X. Wang, Q. Zhang, D. Bihon, M. Feuer, S. Woodward

New Analytical Method to Compute Availability Non-Compliance Risks for Lambda Services....................ccocee 836
D. Mello, R. Lourenco

Integrated Packet/Circuit Hybrid Network Field-Trial...............ccccooiiiiiiiiiiie e 839
R. Veisllari, S. Bjornstad, K. Bozorgebrahimi

Advantages of Coherent Detection in Reflective PONS .............ccccoiiiiiiiiiiiiii e 842
R. Gaudino

A Simple Carrier-Phase Estimation Technique for High-Speed RSOA-based Coherent WDM PON....................... 845
U. Hong, K. Cho, H. Choi, Y. Chung

Coherent Subcarrier-WDM-PON System with SSB Modulation and Wavelength Reuse ................cc.ocooiiiiinis 848

C. Kottke, K. Habel, M. Eiselt, H. Grieber, J. Elbers
Elastic and Green Optical Access based upon Coherent Interleaved Frequency Division Multiple

B N D0 . ) PSRRI 851
K. Kitayama, Y. Yoshida, A. Maruta, K. Ishii, Y. Akiyama, M. Noda, K. Koguchi, M. Nogami, K. Onohara, T.
Mizuochi

Analysis of Transmission Impairments on Terabit Aggregate PONS...............ccoooiiiiiiiii s 854
J. Reis, A. Shahpari, R. Ferreira, F. Guiomar, D. Neves, A. Pinto, A. Teixeira

Spectral Shaping for Mitigating Backreflections in a Bidirectional 10 Gbit/s Coherent WDM-PON....................... 857

D. Lavery, M. Paskov, S. Savory
On the LDPC-Coded Modulation for Ultra-High-Speed Optical Transport in the Presence of Phase

I. Djordjevic, T. Wang
Experimental Validation of Digital Filter Back-propagation to Suppress SOA-induced Nonlinearities

I TO-QAM ...ttt b E e E b bR R bR e R R R R R bR R R e bbb e bbbt r s 863
S. Amiralizadeh, A. Nguyen, C. Park, A. Ghazisaeidi, L. Rusch
Collaborative Signal Processing with FEC in Digital Coherent Systems................cccccooviniiiiiiiiiineeece e 866

T. Sugihara, T. Yoshida, T. Mizuochi

A Spatially-coupled Type LDPC Code with an NCG of 12 dB for Optical Transmission beyond 100
GB/S . e 869
K. Sugihara, Y. Miyata, T. Sugihara, K. Kubo, H. Yoshida, W. Matsumoto, T. Mizuochi

Efficient Nonlinear Compensator for Coherent OFDM based on Volterra Series Transfer Function

(VSTE) FACLOTIZATION.........ccviiiiiiiiitiiii ettt h et bt et s bt e bt be e b e sh e e nbe s b e en b e saeenbeebeebesneenaenbeen 872
G. Shulkind, M. Nazarathy

GPU-based Parallelization of System Modeling..............cccccoiiiiiiiiiiiiii e 875
S. Pachnicke

Employing a Single DPLL for Joint Carrier Phase Estimation in Few-Mode Fiber Transmission............................ 878

R. Uden, C. Okonkwo, V. Sleiffer, H. Chen, M. Kuschnerov, H. Waardt, A. Koonen



A Shared Carrier Reception and Processing Scheme for Compensating Frequency Offset and Phase

Noise of Space-Division Multiplexed Signals over Multicore Fibers ................cccooooiiiiiis 881
E. Gabory, M. Arikawa, Y. Hashimoto, T. Ito, K. Fukuchi
Characterization of Dynamic Evolution of Channel Matrix in Two-mode Fibers..................ccccoocoinniniiiininns 884

X. Chen, J. He, A. Li, J. Ye, W. Shieh
A Fast Convergence Frequency Domain Least Mean Square Algorithm for Compensation of

Differential Mode Group Delay in Few Mode Fibers ................ccocoiiiiiiiiiiii e 887
X. He, X. Zhou, J. Wang, Y. Weng, Z. Pan

Experimental demonstration of adaptive frequency-domain equalization for mode-division

mMultiplexed tranSIUSSION .............ooiiiiiiii ettt et h e et e be b s bt e e b e bt b e e b ebe b nre s 890
N. Bai, E. Ip, M. Li, T. Wang, G. Li

Demonstration of 2.1 Photon-Per-Bit Sensitivity for BPSK at 9.94-Gb/s with Rate-1/2 FEC ..................cccooiiis 893
D. Geisler, T. Yarnall, W. Keicher, M. Stevens, A. Fletcher, R. Parenti, D. Caplan, S. Hamilton

74.4% SSII Cancellation in an EAM-based OFDM-IMDD Transmission SyStem...............c.cccceoviiniinieniniieieninennens 896

D. Hsu, C. Wei, H. Chen, C. Song, I. Lu, J. Chen
Efficient Multiplier-free FPGA Demonstration of Polar-domain Multi-Symbol-Delay-Detector

(MSDD) for High Performance Phase Recovery of 16-QAM..............ccccoiiiiiiiiiiiiice e 899
A. Tolmacheyv, I. Tselniker, M. Meltsin, 1. Sigron, M. Nazarathy

Network Services Interface: An Interface for Requesting Dynamic Inter-datacenter Networks ...............cccoceeins 902
T. Kudoh, G. Roberts, I. Monga

Evolution of the Architecture and Technology of Data Centers towards Exascale and Beyond...................c.cccceee 905
A. Saleh

High-Throughput Fiber Links for Computercom INterconnects ...............c.coocveiiiiiiiiiiiiiiien e 908
B. Lee

Reconfigurable Orbital-Angular-Momentum-Based Switching among Multiple 100-Gbit/s Data

CRANNELS ...t e e h e E e E e R e R et E e R e R e R R et e et R e e e e e ane 911

Y. Yue, N. Ahmed, H. Huang, Y. Yan, Y. Ren, D. Rogawski, A. Willner

Optical Multicasting of a 224Gb/s PM-16QAM Signal in a Periodically-Poled Lithium Niobate

WVAVEGUIAE ...ttt bbbt b bt e bt b E e E b et e b e h e e b e b bt bbbt e bt bt b et e et nbeane 914
A. Malacarne, G. Meloni, G. Berrettini, L. Poti, A. Bogoni

Demonstration of Parametric Tunable Dispersion Compensation for WDM Channels with Mixed

(010 11 11 B0 ] 40 G 217 ¢ 111 SO PR PR 917
T. Inoue, K. Tanizawa, S. Namiki

Wavelength Preserving Optical Serial-to-Parallel CoOnversion...............cccccooiiiiiiiiiiiiiiie e 920
M. Galili, E. Palushani, H. Mulvad, H. Hu, L. Oxenlowe

OPical SINAL PrOCESSIIIZ .........cccuiiuiiiiiiiiie ittt sttt b e s bt e be bt e b e sbe e besbe et e sbeenbesbeenbesbeenaenbeen 923
A. Willner

Network Energy Efficiency in the Data Center..................cooiiiiiiiiiiiiiiiiiee e 962
M. Bennett

35-Gb/s VCSEL-Based Optical Link using 32-nm SOI CMOS Circuits.............cccoceriiiiiiniiiiieee e 965
J. Proesel, B. Lee, C. Baks, C. Schow

Enabling 850nm VCSELS for 100GbE Unretimed APpLiCations ...............ccooiiiiiiiiiiiiiii e 968
A. Ghiasi, F. Tang

Monolithically Integrated Silicon Nanophotonics Receiver in 90nm CMOS Technology Node .................cccevvernen. 971

S. Assefa, H. Pan, S. Shank, W. Green, A. Rylyakov, C. Schow, M. Khater, S. Kamlapurkar, E. Kiewra, C.
Reinholm, T. Topuria, P. Rice, C. Baks, Y. Vlasov
Low-Power, Low-Penalty, Flip-Chip Integrated, 10Gb/s Ring-Based 1V CMOS Photonics
7T 1] 11 ) SRR 974
M. Rakowski, M. Pantouvaki, H. Yu, W. Bogaerts, K. Meyer, M. Steyaert, B. Snyder, P. O'Brien, J. Ryckaert, P.
Absil, J. Campenhout

Pattern-Dependent Performance of Microring Modulators ...............ccccoiiiiiiiiiiiiiii s 977
X. Zhu, K. Padmaraju, L. Chen, D. Logan, J. Ackert, A. Knights, M. Lipson, K. Bergman
Integrated Thermal Stabilization of a Microring Modulator ..................cocooiiiiiiiiiiiiic e 980

K. Padmaraju, D. Logan, X. Zhu, J. Ackert, A. Knights, K. Bergman
High-Power High-Speed Waveguide Photodiodes and Photodiode Arrays Heterogeneously Integrated

ON STlCONMON-INSUIATOT ........oiiiiiiiie e e et e e teesseeeteeeseeesseesnse e teeeseeesseeanteeesenenseesnseanseenrenn 983
A. Beling, A. Cross, M. Piels, J. Peters, Y. Fu, Q. Zhou, J. Bowers, J. Campbell
Ultra-Compact Coherent Receiver Based on Hybrid Integration on Silicon.................cccccooiiiiiin 986

Y. Painchaud, M. Pelletier, M. Poulin, F. Pelletier, C. Latrasse, G. Robidoux, S. Savard, J. Gagne, V. Trudel, M.
Picard, P. Poulin, P. Sirois, F. D'Amours, D. Asselin, S. Paquet, C. Paquet, M. Cyr, M. Guy, M. Morsy-Osman, Q.
Zhuge, X. Xu, M. Chagnon, D. Plant
40Gbit/s Germanium Waveguide Photodiode ................ccooiiiiiiiiiiiiii e e 989
L. Vivien, L. Virot, D. Marris-Morini, J. Hartmann, P. Crozat, E. Cassan, C. Baudot, F. Boeuf, J. Fedeli



22-Gbit/s x 16-ch WDM receiver based on a Si-Ge-silica monolithic photonic platform and its

application to 40-Km tranSImISSION ..............ocoiiiiiiiiiii ettt e e 992
H. Nishi, R. Kou, T. Hiraki, T. Tsuchizawa, H. Fukuda, Y. Ishikawa, K. Wada, K. Yamada

Integrated On-Chip Optical Links Using Photonic-Crystal Lasers and Photodetectors with Current

BIOCKINE TIEICHES ........o.oiiiiiiiiiitiititit ettt btttk b bbb et e bt bt e b e bt b et e s et eb e et eb b b e et ebeane 995
K. Takeda, T. Sato, A. Shinya, K. Nozaki, H. Taniyama, M. Notomi, K. Hasebe, T. Kakitsuka, S. Matsuo

High Density Optical Interconnects Integrated with Lasers, Optical Modulators and Photodetectors

0N A SINGle STHCOM CRIEP..........ooiiiiiii bbbt b e e bbb be e resneennenreens 998
Y. Urino, T. Horikawa, T. Nakamura, Y. Arakawa

Differentiated Quality of Protection to Improve Energy Efficiency of Survivable Optical Transport

J. Lopez, Y. Ye, V. Lopez, F. Jimenez, R. Duque, F. Musumeci, A. Pattavina, P. Krummrich

Impact of Wavelength/Waveband Convertors and the Cost Bound in Hierarchical Optical Path
INEEWOTKS ..ottt b bbb bbb bbb 1004
Z. Shen, H. Hasegawa, K. Sato

Green and Agile Petabit Optical Sub-wavelength Switching Prototype for the Future OTN Multi-

Chassis SWIECH CIUSTET .............oiiiiiiii ettt b e e h et e bt et sb e et e bt et e sbe e b e e ke e b e sbeeseenbeeneas 1007
B. Wu, S. Qiu, Z. Feng, S. Cao, H. Zhao, J. Xiang, C. Ding, G. Liu, N. Deng, Q. Xiong

On the Energy and Cost Trade-Off of Different Energy-Aware Network Design Strategies..................cccocooveinn. 1010
A. Morea, G. Rizzelli, M. Tornatore

Dynamic Grouped Routing Optical Networks for Cost Effective and Agile Wavelength Services................c.......... 1013

Y. Taniguchi, H. Hasegawa, K. Sato
Estimating the Energy Consumption for Packet Processing, Storage and Switching in Optical-IP

ROULEES ... e bbb 1016
A. Vishwanath, J. Zhu, K. Hinton, R. Ayre, R. Tucker

Nonlinearities in space-division multiplexed tranSmisSion...............ccccooiiiiiiiiiiici e 1019
A. Mecozzi, C. Antonelli, M. Shtaif

Demonstration of Broadband Inter-Modal Four-Wave Mixing in Graded-Index Few-Mode Fibers .................... 1022
R. Essiambre, M. Mestre, R. Ryf, A. Gnauck, R. Tkach, A. Chraplyvy, Y. Sun, X. Jiang, R. Lingle

Differential Mode Delay Management in Spliced Multimode Fiber Transmission Systems ................cc.cccooivinnnnn. 1025
F. Ye, S. Warm, K. Petermann

Interplay of Filtering and Nonlinear Transmission in Coherent Uncompensated DWDM System.......................... 1028
Y. Ye, G. Goeger, E. Zhou, S. Zhang, X. Xu

Direct Measurement of Broadband FWM Induced Noise in Dispersion Uncompensated Systems.......................... 1031

J. Cai, O. Sinkin, D. Foursa, G. Mohs, A. Pilipetskii
Experimental Investigation of the Statistics of the Interplay between Nonlinear and PDL Effects in

Polarization MultipleXed SYSTEIMS .............ociiiiiiiiiiiiie ettt ettt b et e et e s be et e sbe et e sbeeseesbeenees 1034
0. Vassilieva, S. Oda, T. Hoshida, J. Rasmussen, M. Sekiya
Linear Optical IQ Modulator for High-Order Multilevel Coherent Transmission ................cccccoovviiiiinnininnn, 1037

H. Yamazaki, H. Takahashi, T. Goh, Y. Hashizume, S. Mino, Y. Miyamoto

Optical 64QAM Transmitter using Tandem 1Q Modulators with Balanced Complexity in Electronics
E 11 0 ) o1 1 (o T OO U SO PR PP URRURTUPTPPRON 1040
G. Lu, T. Sakamoto, T. Kawanishi

Transmitter Synthesis for Advanced Modulation Formats Utilizing Silica-LiNbO3 Hybrid Integration

BT 11 T0) (1 ST TSP TP OT PR PT PR PPRTRTPON 1043
S. Mino, H. Yamazaki, T. Goh, T. Saida
A New Multi-Purpose Optical Transmitter for Higher-Order QAM Generation.................c.ccoceniniiiiincnniennnn, 1046

H. Choi, T. Tsuritani, I. Morita
Generation of 64-QAM Signals Using a Single Dual-Drive 1Q Modulator Driven by 4-level and Binary

ELeCtrical SIZNALS.............ooiiiiiii ettt bRt e b e nE e e R e b e Rt e b b e Rr e b e b e e neenean 1049
S.Yan, D. Wang, Y. Gao, C. Lu, A. Lau, Y. Zhu, Y. Dai, X. Xu
Multi-Level Coded Modulation for Phase Noise Optimized Constellations ...................cccooiiiniii, 1052

R. Farhoudi, L. Rusch

Evaluation of FSK Light Labels Superimposed on 112 Gbps DP-QPSK Signal with Real-time

Coherent Receiver and Optical Filter Based Decoder for Light Path Tracing..............cccocoiiiiniiini, 1055
G. Nakagawa, S. Oda, K. Sone, Y. Aoki, K. Hironishi, T. Tanimura, T. Hoshida, J. Rasmussen

Transmission of Simultaneous 10Gb/s Ethernet and Radioover-Fibre Transmission using In-band

C. Chen, M. Crisp, R. Penty, I. White
Integration of 112-Gb/s PDM-16QAM Wireline and Wireless Data Delivery in Millimeter Wave RoF

Z.Dong, J. Yu, X. Li, Z. Cao, L. Chen, G. Chang



Wired-Wireless Services Provision in FSAN NG-PON2 Compliant Long-Reach PONs: Performance
AAMALYSIES ...ttt bt Lo bR £ e R e R e e R e R e R e R £ SR e oA £ e R e SR e SR e eR £ e R e R e e R e eRE e bt R e e b e eReene e Rt ne e b enes 1064
T. Alves, M. Morant, A. Cartaxo, R. Llorente

Demonstration of 4-Band Millimeter-wave Radio-Over-Fiber System for Multi-service Wireless

ALCCESS INEEWOTKS ...ttt bbbt h bt e bt E e H b e st e b e b e R e bt bt et e b e bt eb e bt b e et e n b 1067
M. Zhu, A.Yi, Y. Hsueh, C. Liu, J. Wang, S. Shin, J. Yu, G. Chang
How to Design an Energy Efficient Fiber-Wireless NetWork..............ccoccooiiiiiiiiiiiiiie e 1070

L. Kazovsky, T. Ayhan, A. Gowda, K. Albeyoglu, H. Yang, A. Ng'Oma

A Novel Direct-Modulation Envelope-Detection Pol-Mux MIMO RoF System based on Blind

Equalization TeCHMIGUES .............c.ooiiiiiiiiii ettt b bt et b e e e sb e e e e be et e sbe e b e st e e b e sbeeseenbeaneas 1073
C. Liu, A. Yi, M. Zhu, J. Wang, L. Zhang, S. Shin, Z. Dong, H. Chien, J. Yu, C. Su, G. Gu, A. Ng'Oma, G. Chang

A Bidirectional Multi-Band 60-GHz Wireless-over-Fiber Transmission System with Compacted Base

Station and Mobile Terminal Using a Robust mm-Wave LO Free Technique................c..cccocovviiiiiiniini, 1076
C. Ye, L. Zhang, M. Zhu, A. Yi, L. Rao, J. Yu, Y. Su, S. He, G. Chang

Role of Optical Network Infrastructure Virtualization in Data Center Connectivity and Cloud

COMPUEIIIZ ...t bbbttt E e e bt e b e e b e b e oAb AR £ oAb e R e e s b oAb e e e e AR e ea bt e b e e bt ke e b e e b e e s b e ke e hb e s b e e b e e b b s 1079
R. Nejabati, S. Peng, D. Simeonidou

WAN Virtualization: Looking beyond point-to-point CIrCuits..............cocooiiiiiiiiiiii s 1082
I. Monga, E. Pouyoul, C. Guok

Extending Network Virtualization into the Optical Domain ................occoociiiiiiiiiiiii e 1085
J. Elbers, A. Autenrieth

Fiber Bragg Gratings in Industrial SENSING ...............ccoooiiiiiiiiiiii e 1088
M. Schmitt

Fast and Distributed High Resolution Brillouin Based Fiber Optic Sensor ..............cccccooviiiiiininiiiicee 1155
A. Motil, Y. Peled, L. Yaron, M. Tur

Distributed Brillouin sensing with sub-meter spatial resolution based on four-section pulse.....................ccoe. 1158

Z. Yang, X. Hong, J. Wu, H. Guo, J. Lin

Simplified Brillouin Optical Correlation Domain Analysis Sensor based on a Chopped Microwave

Applied Single Sideband Electro-Optic Modulator ................cocoiiiiiiiiiiiii s 1161
J. Jeong, K. Lee, K. Song, J. Lee, J. Jeong, S. Lee

100 Gb/s Optical IM-DD Transmission with 10G-Class Devices Enabled by 65 GSamples/s CMOS

DIAC COTC ... e 1164
W. Yan, T. Tanaka, B. Liu, M. Nishihara, L. Li, T. Takahara, Z. Tao, J. Rasmussen, T. Drenski

Two-phased Capacity Upgrade Method for NG-PON2 with Hierarchical Star 8-QAM and Square 16-

QA . R R R R e R R AR R R e R R R e R e R R e et R e R R R r ettt een e e 1167
N. liyama, J. Kani, J. Terada, N. Yoshimoto

Digital Multi-Wavelength Generation and Real Time Video Transmission in a Coherent Ultra Dense

WM PON ..ot b e e bbb b e bbb e b e bbb 1170
H. Rohde, E. Gottwald, P. Alves, C. Oliveira, |. Dedic, T. Drenski

M* Services for Software-Defined Passive Optical Network and Mobile Backhaul Applications Using

MUIICOTE FIDET ... s 1173
M. Huang, D. Qian, N. Cvijetic, M. Li, R. Vodhanel, T. Wang

Real-time digital signal processing for future optical access NEtWOIKS ...............cccoeiiiiiiiiiiiiice e 1176
R. Giddings

Physical-contact conditions for multicore fiber optical connectors.................c.ocoooeiiiiiiii 1292
K. Shikama, Y. Abe, S. Yanagi, T. Takahashi

Pluggable Fan-out realizing Physical-contact and low coupling loss for Multi-core fiber....................ccconninnnnnn. 1295
O. Shimakawa, M. Shiozaki, T. Sano, A. Inoue

Recent Progress on Multi-Core Fiber and Few-Mode Fiber................cccooiiiiiiiiiiii e 1298
S. Matsuo, Y. Sasaki, I. Ishida, K. Takenaga, K. Saitoh, M. Koshiba

Automated Alignment and Splicing for Multicore Fibers..............ccccociiiiiiiiiiiii s 1301
W. Zheng

Robust Low Loss Splicing of Hollow Core Photonic Bandgap Fiber to Itself ...................cccooiiiiininiinee 1304
J. Wooler, D. Gray, F. Poletti, M. Petrovich, N. Wheeler, F. Parmigiani, D. Richardson

Nonlinear Performance of SDM Systems Designed with Multimode or Multicore Fibers.................c.ccoonninnnnn. 1307
G. Agrawal, S. Mumtaz, R. Essiambre

II-V quantum-dot laser growth on silicon and ermanium ................coccooiiiiiiiiiiiiii 1310
A. Lee, Q. Jiang, T. Wang, M. Tang, A. Seeds, H. Liu

Waveguide Germanium Photodetector with High Bandwidth and High L-band Responsivity.................c.ccocene. 1313
T. Liow, A. Lim, N. Duan, M. Yu, G. Lo

High Speed Waveguide-Integrated Ge/Si Avalanche Photodetector.................ccccooviiiiniiiiiinineeee 1316

N. Duan, T. Liow, A. Lim, L. Ding, G. Lo



ITI-V 0N SilicOn TTANSIMIEEETS .........coiiiiiiieiii et ce e e et e e te e st e e st e e steess e enteeaseeesseesnseenseeanteesneeanseesranensenn 1319
G. Duan, C. Jany, A. Liepvre, M. Lamponi, A. Accard, D. Make, F. Lelarge, S. Messaoudene, D. Bordel, J. Fedeli,
S. Keyvaninia, G. Roelkens, D. Thourhout, D. Thomson, F. Gardes, G. Reed

Dynamic Multi-path Routing in a Monolithic Active-Passive 16x16 Optoelectronic Switch .................ccoccceviiinnn 1322
R. Stabile, A. Mejia, K. Williams

Oxide-Relief and Zn-Diffusion 850 nm Vertical-Cavity Surface-Emitting Lasers with Extremely Small

Power Consumption and Large Bit Rate-Distance Product for 40 Gbit/sec Operations..................ccccooeviiiiininnnns 1325
J. Wun, J. Shi, J. Yan, J. Chen, Y. Yang

Full System Simulation of Optically Interconnected Chip Multiprocessors Using gemS5 .................ccocociiiiininnne 1328
A. Laer, T. Jones, P. Watts

A 270 x 270 Optical Cross-connect Switch Utilizing Wavelength Routing with Cascaded AWGs ................cocuenee. 1331
T. Niwa, H. Hasegawa, K. Sato

The role of optical interconnections in data-center architecture evolution.....................c.cooiiiiiininiinie 1334
E. Roberts, L. Paraschis

An Optical Multi-ring Burst Network for a Data Center...............ccccoooiiiiiiiiiiiiieie s 1337

N. Deng, Q. Xue, M. Li, G. Gong, C. Qiao
Experimental Demonstration of Reconfigurable Optical Interconnect based on Hybrid Free-Space

and Multi-Mode Fiber Propagation ................cccoiiiiiiiiiiiiie et b et e b e naesre e 1340
K. Wang, A. Nirmalathas, C. Lim, E. Skafidas, K. Alameh

Wavelength Blocker for Few-Mode-Fiber Space-Division Multiplexed Systems...............ccccocvciniiniiiiiiicien, 1343
N. Fontaine, R. Ryf, B. Guan, D. Neilson

Compact Fiber Grating Coupler on SOI for Coupling of Higher Order Fiber Modes................c.cocoviiiinininnnnnne 1346
B. Wohfeil, C. Stamatiadis, L. Zimmermann, K. Petermann

Devices and Components for Space-Division Multiplexing in Few-Mode Fibers...............cccccccoooniniiniiiniiicne, 1349
N. Fontaine

Single Multi-mode Mask for Multi-channel Mode Division Demultiplexing...............c.ccccooconiiniininiininieee 1352

H. Chen, T. Koonen
Low-loss and broadband PLC-type mode (de)multiplexer for mode-division multiplexing

EPAMSINESSIONL ...ttt h bbbt b e s bbbt b€ AR b e s e bt e b e AR A b b e et e bt bt bbb et b e n e 1355
T. Uematsu, K. Saitoh, N. Hanzawa, T. Sakamoto, T. Matsui, K. Tsujikawa, M. Koshiba

Integrated OPtical Beam STEETEI'S .............ociiiiiiiiiiiiiie ittt bbbt b e b sttt e sb e e b e es 1358
K. Acoleyen, K. Komorowska, W. Bogaerts, R. Baets

Narrow Guard-Band Distributed Nyquist-WDM Using Fiber Frequency Conversion.................c..cccocvviiiiininnnne 1361

T. Richter, R. Elschner, C. Schmidt-Langhorst, T. Kato, S. Watanabe, C. Schubert
Field Trial Experiment over 1200 km on a 100GHz Grid-Aligned Multi-Channel Black-Box

WAVEIENGEN COMVEITET .........ocuiiiiitiiit ittt r ettt b ekt b et bt s e bt bt e bt s b b et es e b e e bt bt s bt b e e e bt b e 1364
V. Rancano, F. Parmigiani, P. Petropoulos, D. Richardson

Periodically Poled Silicon (PePSi) for efficient and electronically-tuned nonlinear optics in silicon...................... 1367
B. Jalali, N. Hon, K. Tsia

FWM-based Wavelength Conversion in a Silicon Germanium Waveguide ................ccccocooiiniiiiininiinicceeee 1369

M. Ettabib, K. Hammani, F. Parmigiani, L. Jones, A. Kapsalis, A. Bogris, D. Syvridis, M. Brun, P. Labeye, S.
Nicoletti, P. Petropoulos

Wideband Wavelength Conversion of 16 Gbaud 16-QAM Signals in a Semiconductor Optical

AMPIEIET ...t b bbb e b e e bt bt e e b e e b e b e e e e R e e bR e R e bbb r s 1372
B. Filion, S. Amiralizadeh, A. Nguyen, L. Rusch, S. LaRochelle

100 nm-Bandwidth Positive-Efficiency Wavelength Conversion for m-PSK and m-QAM signals in

(0.2 0 5 0 7 TSP TSSO UT PR PT PR PRTTRTPON 1375
G. Contestabile, Y. Yoshida, A. Maruta, K. Kitayama

Simultaneous Multichannel Transmission of Intensity- and Phase-Modulated Signals Based on

Optical Phase Conjugation Using a Quantum-Dot SOA .............ccoooiiiiiiiiiiii et 1378
M. Matsuura, N. Kishi

112Gb/s DP-QPSK Transmission Over 2427km SSMF Using Small-Size Silicon Photonic 1Q

Modulator and LowW-Power CIMOS DIIVEL ...........c.ccooiiiiiiiiiiiiei s ane s 1381
B. Milivojevic, C. Raabe, A. Shastri, M. Webster, P. Metz, S. Sunder, B. Chattin, S. Wiese, B. Dama, K. Shastri
Hybrid Silicon Transmitter using Quantum Well IntermiXing ..............ccccooiiiiiiiiiiiinnee e 1384

S. Jain, M. Sysak, M. Piels, J. Bowers
Four-Wavelength Silicon Hybrid Laser Array with Ring-Resonator Based Mirror for Efficient

CWDM TIANSIMIEEET .......oviiiiiiiitieitt ittt ettt ettt e b e sh e e bt be e st e sb e e be ke e a b e sb e e e e ekt en b e eb e e s e e been b e n bt e beebeenbenbeebeebeanean 1387
S. Tanaka, S. Jeong, S. Sekiguchi, T. Akiyama, T. Kurahashi, Y. Tanaka, K. Morito
Thermal management in hybrid silicom Iasers ................ccocoiiiiiiiiiii e 1390

M. Sysak, D. Liang, R. Beausoleil, R. Jones, J. Bowers



Ultracompact Si Electro-Optic Modulator Based on Horizontal Cu-Insulator-Si-Insulator-Cu

Nanoplasmonic WaveGUIAe ..............cccuiiiiiiii et r e n
S. Zhu, G. Lo, D. Kwong

Demonstration of a novel I1I-V-on-Si distributed feedback laser.................c.ccooiniiiiiii e
S. Keyvaninia, G. Roelkens, R. Baets, F. Lelarge, G. Duan, S. Messaoudene, J. Fedeli, D. Thourhout

Generation of 28GBaud and 32GBaud PDM-Nyquist-QPSK by a DAC with 11.3GHz Analog

BanAWIALR ... bR bbbt nenne s
J. Qi, B. Mao, N. Gonzalez, L. Binh, N. Stojanovic

Influence of Channel Misalignment of Time-interleaved DAC on Sensitivity Degradation in Coherent

OPUCAL RECEIVET'S ...ttt e R e e st e Rt e et e am e e R e e e R e e R e e sn e e n R e e e nreenmeeanneenreennreenne
C. Han, K. lgarashi, K. Kikuchi

Jitter tolerant clock recovery for coherent optical receivers...............ccoooviiiiiiiiiiii i
C. Fludger, T. Duthel, P. Hermann, T. Kupfer

Single Chip 46 Gb/s DP-QPSK Digital Clock Recovery and Channel Equalization Performance in the

Presence of CD, PMD, and Ultra-fast SOP Rotation Rates Exceeding 20 krad/s...............ccccooeoiniiniiniiiinininnnnn,
S. Motaghiannezam, J. Cho, D. Tauber, M. Hueda, D. Crivelli, O. Agazzi, N. Swenson

Advances in High-Speed ADCs, DACs, and DSP for Optical Transceivers ..............c.cccooeriiiiiininnii s
C. Laperie

HOME ATEA INEEWOTKS .......eeiiiiiiiiiie ettt e st E ettt e s et e R e e e b et e b e e sn s e e b e e e sneennneanneenreennneenns
T. Koonen

Non-Directed Line-of-Sight Visible Light System providing High-Speed and Robustness to Ambient

G. Cossu, A. Khalid, R. Corsini, E. Ciaramella

875-Mb/s Asynchronous Bi-directional 64QAM-OFDM SCM-WDM Transmission over RGB-LED-

based Visible Light Communication SYSteI .............c.ccoiiiiiiiiiii e
Y. Wang, Y. Shao, H. Shang, X. Lu, Y. Wang, J. Yu, N. Chi

3.22-Gb/s WDM Visible Light Communication of a Single RGB LED Employing Carrier-Less

Amplitude and Phase ModUlation ..................ccoiiiiiiiiiiii e
F. Wu, C. Lin, C. Wei, C. Chen, Z. Chen, H. Huang

Defining Optical Software-Defined Networks (SDN): From a Compilation of Demos to Network

IMOAE] SYIERESIS ...ttt b bbb bR bR bR bbbt neane s
N. Cvijetic, M. Angelou, A. Patel, P. Ji, T. Wang

Experimental validation of a Multi-layer Multi-domain Hierarchical PCE architecture for OBS-

WSON DEEWOTKS ...ttt ettt e R e sa e e R e e st e e Re e e n e e R e e e s e e e nm e e s r e e e s e e e neenmneanneenreennneenne
0. Dios, G. Bernini, R. Casellas, F. Paolucci, J. Fernandez-Palacios, G. Landi, C. Margaria, R. Munoz, P.
Castoldi

Software Defined Optical Networks Technology and Infrastructure: Enabling Software-Defined

Optical NetWOrK OPEIations.............cooiiiiiiiiiiiiiieii ettt bbbt b e e b s bt et e b e e e nb e e e aneenes
D. Simeonidou, R. Nejabati, M. Channegowda

Service Fairness in Flexible Optical NetWOrKS ...........ccocooiiiiiiii s
F. Callegati, L. Bonani, W. Cerroni

Software Defined Code-rate-adaptive Terabit/s based on Time-frequency Packing ................cccoociiiniiiniiinis
N. Sambo, F. Paolucci, F. Cugini, M. Secondini, L. Poti, G. Berrettini, G. Meloni, F. Fresi, G. Bottari, P. Castoldi

Software-defined Transport Network for Cloud Computing................ccccciiiiiiiiiiiiiiii s
J. He

Predicting Structural and Optical Properties of Hollow-Core Photonic Bandgap Fibers from Second

SEAZE PIrefOrMS ........oviiiiiiiii bbb R b e bRt bbb e bt nreen
E. Fokoua, M. Petrovich, N. Baddela, N. Wheeler, J. Hayes, F. Poletti, D. Richardson

All-solid Photonic Bandgap Fiber with Record Mode Area...............cccoooviiiiiiiiiiiiise e
F. Kong, K. Saitoh, D. Mcclane, T. Hawkins, P. Foy, G. Gu, L. Dong

Development of Low Loss, Wide Bandwidth Hollow Core Photonic Bandgap Fibers...................ccoocoiiiiiiininne
M. Petrovich, N. Baddela, N. Wheeler, E. Numkam, R. Slavik, D. Gray, J. Hayes, J. Wooler, F. Poletti, D.
Richardson

OH-Free Halo-Tellurite Glass Mid-Infrared Optical Fiber .................ccccocoiiiiiiiiiiiiii e
X. Feng, J. Shi, P. Kannan, N. White, W. Loh, X. Zhang, L. Brilland

Mechanism of Optical Losses in Bismuth-doped Silica Fibers...............ccccoooiiiiii e
A. Zlenko, V. Mashinsky, L. Iskhakova, S. Semjonov, V. Koltashev, N. Karatun, E. Dianov

Multimaterial Functional FIDers ..............cocooiiiiiiiii e
A. Stolyarov, L. Wei, A. Gumennik, O. Shapira, G. Lestoquoy, F. Sorin, B. Schell, C. Hou, W. McDaniel, A. Rose,
J. Joannopoulos, Y. Fink



First Experimental Demonstration of Real-Time Adaptive Transmission of 20Gb/s Dual-band Optical

OFDM Signals over 500m OM2 MMES..........c.cooiiiiiiiieiiiee ettt sttt b e e b e st e st e sbe e b e sbe e b e sreesnearean 1572
E. Hugues-Salas, R. Giddings, J. Tang
Experimental Demonstration of OFDMA-PON Uplink-Transmission with Four Individual ONUs ...................... 1575

J. Hoyningen-Huene, H. Grieber, M. Eiselt, W. Rosenkranz
Highly Efficient Data Aggregation on Single Optical Carrier through Fiber Frequency Conversion of

Discrete Multi-Tone SIZIAL.............oocoiiiiiiiiii e bbb et nbe e aneenees 1578
M. Nishihara, T. Kato, T. Tanaka, T. Takahara, S. Watanabe, L. Li, Z. Tao, J. Rasmussen
Energy-Efficient OFDMA-PON Exploiting Modular OLT/ONU Digital Signal Processing...................cccocoovennne 1581

K. Kanonakis, I. Tomkos

Differential link-loss compensation through dynamic bandwidth assignment in statistical OFDMA-

) 0 2 TSP P RO PR PP UPPPPRPRIN: 1584
I. Cano, A. Peralta, V. Polo, X. Escayola, M. Santos, J. Prat

Bi-directional Ultra-dense Polarization-diverse OFDM/WDM PON with Laserless Colorless 1Gb/s

ONUs Based on Si PICs and <417 MHz mixed-signal ICs ..............ccccooiiiiiiiiiiiiiiee e 1587
A. Agmon, M. Nazarathy, D. Marom, S. Ben-Ezra, A. Tolmachev, R. Killey, P. Bayvel, L. Meder, M. Hubner, W.
Meredith, G. Vickers, P. Schindler, R. Schmogrow, D. Hillerkuss, W. Freude, J. Leuthold

Low Complexity FDM/FDMA Approach for Future PON .............ccocoiiiiiiii e 1590
A. Lebreton, B. Charbonnier, G. Farias, P. Chanclou, R. Dong, J. Masson, S. Menezo

ROADM options in optical networks: flexible grid or NOt? ..............cccooiiiiiiiiiii e 1593
S. Woodward

Experimental Study of 16-, 32- and 64-QAM Constellation Sets in the 200-Gb/s Regime on a Data

RAte FLEXIDIE SYSTEIML......cuiiiiiiiiiii etttk b e s bt e et s b e e s bt sb e e s e e b e e b e sbe e besbeenbesbeereeneanean 1596
R. Dischler

Optical Modulation Format Recognition in Stokes Space for Digital Coherent Receivers ..................ccoccoiiiiinne 1599
R. Borkowski, D. Zibar, A. Caballero, V. Arlunno, I. Monroy

Autonomous Software-Defined Coherent Optical ReCEIVETS ............cccooieiiiiiiiiiiiiic s 1602
P. Isautier, A. Stark, K. Mehta, R. Salvo, S. Ralph

Requirements for Adaptive Electronic Dispersion Compensation in Burst-Mode Systems.................cccccevvninnnnen. 1605

S. Porto, C. Antony, G. Talli, P. Ossieur, P. Townsend

Demonstration of WDM OSNR Performance Monitoring and Operating Guidelines for Pol-Muxed

200-Gbit/s 16-QAM and 100-Gbit/s QPSK Data Chanmnels...................c.cooiiiiiiiiii e 1608
M. Chitgarha, S. Khaleghi, W. Daab, M. Ziyadi, A. Mohajerin-Ariaei, D. Rogawski, M. Tur, J. Touch, V.
Vusirikala, W. Zhao, A. Willner

First Endless Optical Polarization and Phase Tracker.................ccccociiiiiiiiiiii 1611
B. Koch, R. Noe, V. Mirvoda, D. Sandel

Spectral Pre-Distortion with FPGA and DAC at 448-Gb/s DP-16QAM Improving Nonlinear

TRIESHOLA POWET .........ooiieiiie ettt b e h etk e e b e e bt e et ekt e a b e eb e e s e e ke e m b e e b e e b e ke enbenbeabeeneenean 1614
W. Idler, F. Buchali, K. Schuh, D. Roesener, E. Lach, A. Leven

Impact of Pulse Shaping and Transceiver Electrical Bandwidths on Nonlinear Compensated

TIAISIIIISSIONL ........iiiiiiite ittt h bt h etk et e bt et ekt e s b e s bt e b e ke e R b e e bt et e ke en e eb e e R b e e b e en b e e bt e st e ke enbenbeebeebeane s 1617
T. Oyama, T. Hoshida, H. Nakashima, C. Ohshima, Z. Tao, J. Rasmussen

Advanced and Feasible Signal Processing Algorithm for Nonlinear Mitigation ...................cccocoiiniiiin, 1620
T. Hoshida, L. Dou, W. Yan, L. Li, Z. Tao, S. Oda, H. Nakashima, C. Ohshima, T. Oyama, J. Rasmussen

Coherent Detection of a 32-Point 6PoISK-QPSK Modulation Format ................cccccooviiiiiiiiiiiee e 1623

C. Chen, C. Li, M. Zamani, Z. Zhang

Experimental Colorless Reception of 16XDP-16QAM at 28 and 30 Gbaud Using a Si-Integrated

CORNEIENt RECEIVET ......c..eiiiiiiiiiiiei ettt h et b e e b s bt e e e ke e b e e bt et e ek e em b e eb e e s e e b e e n b e s be et e ebeenbenbeabeenneenean 1626
M. Chagnon, M. Osman, Q. Zhuge, X. Xu, M. Poulin, Y. Painchaud, M. Pelletier, C. Paquet, D. Plant

Hardware-Efficient Chromatic Dispersion Estimator based on Parallel Gardner Timing Error

DIELECEOT ...ttt bbb bbb b e bR R R R R R bR R R R R R e bbb b n et b et 1629
J. Diniz, S. Ranzini, V. Ribeiro, E. Magalhaes, E. Rosa, V. Parahyba, L. Franz, E. Ferreira, J. Oliveira

A Low-complexity Digital Pre-compensation of SOA Induced Phase Distortion in Coherent QAM

TIANSIESSIOMS ......oviiiiiiii bbb et e s 1632
S. Lange, Y. Yoshida, K. Kitayama

Wideband Photonic Compressive Sampling Analog-to-Digital Converter for RF Spectrum Estimation................ 1635
T. McKenna, M. Sharp, D. Lucarelli, J. Nanzer, M. Dennis, T. Clark

Ultrafast Absolute Ranging by Coherent Parametric Comb ................cccoociiiiiiiiiiiiiiii s 1638

V. Ataie, B. Kuo, A. Wiberg, Z. Tong, C. Huynh, N. Alic, S. Radic
Flattened Optical Comb Generation using only Phase Modulators Driven by Single Fundamental

Frequency Sinusoidal Sources with Small Frequency Offset.................ccoociiiiiiiiiiiiii 1641
J. Zhang, J. Yu, Z. Dong, N. Chi, X. Li



Temporal Focusing of Ultrabroadband Wireless Signals Using Photonic Radio Frequency Arbitrary

Waveform GenNETaAtiON ..............o.cooiiiiiiiiii et et e et ne e e 1644
A. Dezfooliyan, A. Weiner
Progress in Photonic Analog-to-Digital COnVErSION ...............cccoiiiiiiiiiiiiiiiice et 1647

F. Kartner, A. Khilo, A. Nejadmalayeri
Angle-of-arrival Measurement of a Microwave Signal Based on Parallel Optical Delay Detector with

ACCUTACY IMOMIEOT @M ........c.oiiiiiiiiiiiie et b e bbbt b e e bt e b e bt b e e bt e b e e b e s b e e b e sb e b et e b e enes 1650
Z. Cao, H. Boom, M. Chen, C. Okonkwo, S. Zou, E. Tangdiongga, L. Chen, A. Koonen

Failure Coverage in Optimal Virtual NetWOTKS............cccooiiiiiiiiiiiii ettt 1653
A. Basta, I. Barla, M. Hoffmann, G. Carle, D. Schupke

Dynamic Adaptive Virtual Optical NEtWOTKS ............cccooiiiiiiiiiiiiic ettt nb e ee b 1656
A. Tzanakaki, M. Anastasopoulos, K. Georgakilas

Fault-Tolerant Virtual Network Mapping to Provide Content Connectivity in Optical Networks.......................... 1659
M. Habib, M. Tornatore, B. Mukherjee

DT’s Standardization Activities to achieve interoperability on 100G for Metro Applications .................c.ccocevrnee. 1662
R. Kunze

Analytical Modeling of Non-Linear Propagation in Coherent SyStems ................ccccooiiiiiiiiininin i 1665
P. Poggiolini

Fiber Figure of Merit Based on Maximum Reach ..............c.ccooiiiiiiiiii s 1797
V. Curri, A. Carena, G. Bosco, P. Poggiolini, M. Hirano, Y. Yamamoto, F. Forghieri

Impact of broadband four-wave mixing on system characterization...................cccccooiiiiiiii e 1800
O. Sinkin, J. Cai, D. Foursa, G. Mohs, A. Pilipetskii

Intra-channel XPM compensation for single-stage backward-propagation..................cccoooiiiiininiiiicnee 1803

E. Mateo, T. Inoue, F. Yaman, S. Zhang, D. Qian, T. Wang, Y. Inada, T. Ogata, Y. Aoki

Extensive Fiber Comparison and GN-model Validation in Uncompensated Links using DAC-

generated Nyquist-WDM PM-16QAM CRANNEIS ..............cooiiiiiiiiiiiieiee et 1806
A. Nespola, S. Straullu, A. Carena, G. Bosco, R. Cigliutti, V. Curri, P. Poggiolini, M. Hirano, Y. Yamamoto, T.
Sasaki, J. Bauwelinck, K. Verheyen, F. Forghieri

The Ge-on-Si Integrated Microphotonic PIatform.................cccoooiiiiiiiiiiiiic e 1809
L. Kimerling, J. Michel
Vertical Junction Silicon Microdisk Modulators at 25GD/S.............cccociiiiiiiiiiiiiii s 1812

E. Timurdogan, C. Sorace-Agaskar, A. Biberman, M. Watts
Ultra-Compact and Low-Loss Silica-Based Dual Polarization Optical Hybrid for Digital Coherent

Receiver with Excellent Common-Mode Rejection Ratio ..............ccociiiiiiiiiiiiiiiie s 1815
T. Mizuno, T. Saida, Y. Nasu, T. Yamada, Y. Hashizume, H. Takahashi

Heterogeneous integration of InP PDs on silica-based PLCS...............cccooiiiiiiiiiii e 1818
M. Itoh, Y. Kurata

New Opportunities for Optical Phase-locked Loops in Coherent Photonics ..................cocooiiiiiinininiiiceee 1821
L. Coldren, M. Lu, H. Park, E. Bloch, J. Parker, L. Johansson, M. Rodwell

Fast Wavelength Switching of Fully Heater-tuned CSG-DR LaSers.............cccccooieiiiiiiininiieiesiesesee e 1824

H. Matsuura, T. Kaneko, K. Tanizawa, E. Banno, K. Uesaka, H. Kuwatsuka, S. Namiki, H. Shoji
High-Accuracy, Sub-ms Wavelength Switching with Thermal Drift Suppression in Tunable

Distributed Amplification (TDA-) DFB LaSer ATTAY ..........cccociiiiiiiiiiieii ettt sb s ae e 1827
T. Kanai, N. Nunoya, T. Yamanaka, R. Iga, M. Shimokozono, H. Ishii

Monolithic Linewidth Narrowing of a Tunable SG-DBR LaSer..............cccccoiiiiiiiniiiiiinieeessese e 1830
A. Sivananthan, H. Park, M. Lu, J. Parker, E. Bloch, L. Johansson, M. Rodwell, L. Coldren

Narrow linewidth high power thermally tuned sampledgrating distributed Bragg reflector laser......................... 1833

M. Larson, Y. Feng, P. Koh, X. Huang, M. Moewe, A. Semakov, A. Patwardhan, E. Chiu, A. Bhardwaj, K. Chan, J.
Lu, S. Bajwa, K. Duncan

Tunable Single Mode Laser Array Based 0n SIOtS.............ccoccoiiiiiiiiiiiiiii et 1836
Q. Lu, W. Guo, A. Abdullaev, M. Nawrocka, J. O'Callaghan, M. Lynch, V. Weldon, J. Donegan

LGLC Tunable Laser with Highly Stable SMSR Against Large Filter Deviation for Full C-band

(0175 .15 (1) | HO T PO TSP TR PP PR U PP PPN 1839
A. Nakamura, K. Naoe, M. Sakai, S. Hayakawa, K. Motoda, K. Uomi, T. Suzuki, H. Arimoto, S. Tanaka

InP Photonic Integrated Circuit with On-chip Tunable Laser Source for 2D Optical Beam Steering .................... 1842
W. Guo, P. Binetti, C. Althouse, L. Johansson, L. Coldren

Flexible Optical Comb Source for Super Channel SYStemS ..............cccoooiiiiiiiiiiieiinee e 1845
P. Anandarajah, R. Zhou, R. Maher, M. Pascual, F. Smyth, V. Vujicic, L. Barry

Low DMD Four LP Mode Transmission Fiber for Wide-band WDM-MIMO System .............cccocoveiiiiiininiininnnns 1848

T. Mori, T. Sakamoto, M. Wada, T. Yamamoto, F. Yamamoto



Reduction of Influence of Inter-core Cross-talk in MCF with Bidirectional Assignment between

INEIZRDOTING COTES ...ttt ettt b e h e et b e e e s bt e et b e e b e e b e e bt e b e em b e eb e e s et ab e e m b e s be e b e ebeenbenbeabeeneenean 1851
T. Ito, E. Gabory, M. Arikawa, Y. Hashimoto, K. Fukuchi

Investigation of Crosstalk Dependencies on Bending Radius of Heterogeneous Multicore Fiber ............................ 1854
Y. Sasaki, Y. Amma, K. Takenaga, S. Matsuo, K. Saitoh, M. Koshiba

Leaky Modes in Trench-Assisted Bend-Insensitive MIMES .............ccccocooiiiiiiiiii e 1857
D. Molin, M. Bigot-Astruc, P. Sillard

Supermodes in strongly-coupled multi-core fiIDers ..............cocoiiiiiiiiiii e 1860
C. Xia, N. Bai, R. Amezcua-Correa, E. Antonio-Lopez, A. Schulzgen, M. Richardson, X. Zhou, G. Li

Weakly-coupled Few-mode Fibers for Single-mode and Mode-division-multiplexed Transmissions ..................... 1863

D. Boivin, M. Bigot-Astruc, M. Travagnin, P. Sillard

3 Gbit/s LED-Based Step Index Plastic Optical Fiber Link Using Multilevel Pulse Amplitude

IMEOAUIATION ...ttt bbbt bt h bkt E e b e st b e b e bt e bt e b et b e bt bbb et b e n et 1866
L. Geng, J. Wei, R. Penty, I. White, D. Cunningham

Transmission of 25.5-Gb/s OFDM Signal over 200-m G62.5/125 MMF Using Mode Group Diversity

IMIUBEIPIEXIIE ...t bbbt bbb E b e e bt A b e b e s b e bt e s bt b e e b e e bt et e b e s e bt e e b ene s 1869
J. Xu, C. Ruprecht, J. Hoyningen-Huene, W. Rosenkranz

Cascade of 4 SOAs with 448 Gbit/s (224 Gbit/s) Dual Channel Dual Polarization 16QAM (QPSK) for

High-Capacity Business Paths in Converged Metro-Access NetWOTrKS ............ccocoiiiiiiininiiiienie e 1872
S. Koenig, R. Bonk, R. Schmogrow, A. Josten, D. Karnick, H. Schmuck, W. Poehlmann, T. Pfeiffer, C. Koos, W.
Freude, J. Leuthold

A Novel In-Building Small-Cell Backhaul Architecture for Cost-Efficient Multi-Operator Multi-

SEIVICE COCXISTEIICE. ........eeieitietie ittt ettt e ettt ettt e b e s bt e e e bt e b e s he et oo b e e R b e eh £ e R s e b e eR b e nb e e h e e R e e Rbenb e e b e e bt enbenbe e b e e beaneennenbean 1875
C. Liu, N. Cvijetic, K. Sundaresan, M. Jiang, S. Rangarajan, T. Wang, G. Chang
Flexible QoS Differentiation in Converged OFDMA-PON and LTE Networks.............cccccoconiiiiniiniineicncnieen 1878

W. Lim, K. Kanonakis, P. Kourtessis, M. Milosavljevic, I. Tomkos, J. Senior
Data Bandwidth Reduction based on Wireless Resource Allocation for Digitized Radio over TDM-

PON SYSEEII ...ttt ettt bt h bbb e bt b e s bt b e e h e e R e e b e eh e bt e b e e R e A bt b e et e b e e bt e bbb et et e ne e e 1881
N. Shibata, S. Kuwano, J. Terada, N. Yoshimoto

WSS requirements in Next-Generation Wavelength Switched Optical Networks .............cccooovviniiiiiiiiiinnieien, 1884
G. Rizzelli, G. Maier, A. Pattavina

Benefit of pure NxM WSS for optical multiflow application ..................coocoiiiiiiiiiiiii e 1887

T. Zami, B. Lavigne

On-Demand Spectrum and Space Defragmentation in an Elastic SDM/FDM/TDM Network with

Mixed Multi- and Single-core Fiber LinKS ..............cccocoiiiiiiiiiiii et sne s 1890
N. Amaya, M. Irfan, G. Zervas, R. Nejabati, D. Simeonidou, V. Rancano, F. Parmigiani, P. Petropoulos, D.
Richardson, J. Sakaguchi, W. Klaus, B. Puttnam, T. Miyazawa, Y. Awaji, N. Wada, I. Henning

On-Demand Spectrum and Core Allocation for Multi-Core Fibers in Elastic Optical Network.............................. 1893
S. Fujii, Y. Hirota, H. Tode, K. Murakami
Engineering Colorless/Directionless/Contentionless Metro/Regional Networks for 400G+...................ccocecvvivnnnnnnn. 1896

R. Younce, J. Larikova, Y. Wang
Dynamic Wavelength Assignment and Burst Contention Mitigation for the LOBS-over-WSON

Multilayer Networks with an OpenFlow based Control Plane .................c.ccocooiiiiiiiiiiiincee e 1899
D. Zhang, H. Guo, L. Liu, T. Tsuritani, J. Wu, |. Morita

Striding Optical Transport Technologies to mitigate a Cyclical Capacity Crunch.................cccoooiiiniiiiiiiinnes 1902
J. Benson, S. Spaelter, M. Shastri

Thulium-doped Fiber Amplifier for Optical Communications at 2Jm .............cccoeoiiiiiininiiiesee e 1905

Z. Li, A. Heidt, J. Daniel, Y. Jung, S. Alam, D. Richardson
Dose dependence of luminescence increase in H2-loaded Bi- Al co-doped optical fibers by cw 244-nm

and pulsed 193-nm 1aser Irradiation ...............cccoiiiiiiiiiii bbb 1908
G. Violakis, H. Limberger, V. Mashinsky, E. Dianov

Amplifier Technologies for Unrepeatered links, Submarine Transmissions .............c..cccccooiiiiinni, 1911
H. Bissessur

300-nm Broadband Chromium-Doped Fiber AmMPLfiers.............cc.ccoooiiiiiiiiiii e 1914

W. Cheng, Y. Huang, S. Huang, H. Taga, Y. Chiu
Demonstration of Flexible Optical Buffer based on 1x32 Optical Switches and Fiber-Sheet Delay

S. Shinada, H. Furukawa, N. Wada

A Tunable Optical Tapped-Delay-Line that Simultaneously and Independently Processes Multiple

Input WDM Data SIZIALS...........ccoiiiiiiiiiiiiii ettt b bbb b ettt r et 1920
S. Khaleghi, M. Chitgarha, M. Ziyadi, W. Daab, A. Mohajerin-Ariaei, D. Rogawski, J. Touch, M. Tur, C.
Langrock, M. Fejer, A. Willner



Photonic Processing Using Integrated Optical Filters ...............cccoooiiiiiiiiiiiiie s 1923
C. Madsen, Q. Chen, J. Kim, Y. Zhou

Stable Clock Recovery and Channel Identification in OTDM realized by In-band Clock distribution

based on Pulse Position MOAUIALION...............cooiiiiiiiiie bbbt b et sbe e sbeenees 1926
T. Kurosu, K. Tanizawa, D. Wang, S. Set, S. Namiki

320 Gb/s all-optical clock recovery and time demultiplexing enabled by a single Quantum Dash Mode-

Locked Laser Fabry-Perot Optical Clock Pulse Generator .................cocooiiiiiiiieiiiiiicnieeese e 1929
N. Calabretta, J. Luo, J. Parra-Cetina, S. Latkowski, R. Maldonado-Basilio, P. Landais, H. Dorren

Quantum Dash Mode-Locked Laser based Open-Loop Optical Clock Recovery for 160 Gb/s

TrANSIUESSION SYSTEIN ... ..c..iiuiiiiitiiiti ittt ettt sttt bt e b e s bt e et ek e e b e eb e e e e ebeem b e ab e e s et e b e em b e nbe e s besbeenbenbeereeneennan 1932
J. Luo, J. Parra-Cetina, S. Latkowski, R. Maldonado-Basilio, P. Landais, H. Dorren, N. Calabretta

Demonstration of Edge Interoperability, Re-Shaping and Re-Timing using Hybrid Mode-Locking

within a 40Gb/s Optical Packet ROULET ..............cociiiiiiiiiiiiiii bbb 1935
J. Garcia, K. Nguyen, T. Huffman, M. Belt, J. Barton, H. Poulsen, D. Blumenthal

400 Gbit/s 256 QAM-OFDM Transmission over 720 km with a 14 bit/s/Hz Spectral Efficiency Using

an Improved FDE TeChIIQUE ............cccooiiiiiiiiiiii bbbt r e nbeere e 1938
T. Omiya, M. Yoshida, M. Nakazawa
Transmission of 50-GHz-Spaced Single-Carrier Channels at S16Gb/s over 600Km ..................ccoceeiiiiiiininiienenn. 1941

0. Bertran-Pardo, J. Renaudier, H. Mardoyan, P. Tran, R. Rios-Muller, A. Konczykowska, J. Dupuy, F. Jorge, M.
Riet, B. Duval, J. Godin, S. Randel, G. Charlet, S. Bigo

1-Tbit/s dual-carrier DP 64QAM transmission at 64Gbaud with 40% overhead soft-FEC over 320km

S0 SO SRR 1944
F. Buchali, K. Schuh, L. Schmalen, W. Idler, E. Lach, A. Leven

A Single-Channel, 1.6 Tbit/s 32 QAM Coherent Pulse Transmission Over 150 km With RZ-CW

Conversion and FDE TeCHIIGUES .............c.ccciiiiiiiiiiiieie ettt sttt et st e e nbe e e ebeennas 1947
D. Otuya, K. Kasai, T. Hirooka, M. Yoshida, M. Nakazawa, T. Hara, S. Oikawa

Higher-order Multilevel Signal Transmission using Coherent Receiver with Digital-Delay Detection.................... 1950
N. Kikuchi

Time Domain Hybrid QAM Based Rate-Adaptive Optical Transmissions Using High Speed DACs ...................... 1953
Q. Zhuge, X. Xu, M. Morsy-Osman, M. Chagnon, M. Qiu, D. Plant

Mode-Division Multiplexing Systems: Propagation Effects, Performance and Complexity ................ccccoevirnnnnnn. 1956
J. Kahn, K. Ho

1.6-Tbit/s Muxing, Transmission and Demuxing through 1.1-km of Vortex Fiber Carrying 2 OAM

Beams Each with 10 Wavelength Chanmels...............coccooiiiiiiiiiiiii e 1993
Y. Yue, N. Bozinovic, Y. Ren, H. Huang, M. Tur, P. Kristensen, S. Ramachandran, A. Willner

Optical vortex based Mode Division Multiplexing over graded-index multimode fibre...................ccociiiininnnnn. 1996

J. Carpenter, B. Thomsen, T. Wilkinson

Orbital-Angular-Momentum-Based Reconfigurable and “Lossless” Optical Add/Drop Multiplexing of

Multiple 100-GDbit/s CRAMNEIS .............cocoiiiiiiiiii bbb sb e e ane s 1999
H. Huang, Y. Yue, Y. Yan, N. Ahmed, Y. Ren, A. Willner

100 Thit/s Free-Space Data Link using Orbital Angular Momentum Mode Division Multiplexing

Combined with Wavelength Division MultipleXing ...............ccocoiiiiiiiiiiiii e 2002
H. Huang, G. Xie, Y. Yan, N. Ahmed, Y. Ren, Y. Yue, D. Rogawski, M. Tur, B. Erkmen, K. Birnbaum, S. Dolinar, M.
Lavery, M. Padgett, A. Willner

Compact and Power-efficient 100-Gbps CMOS-based Transceiver ................ccoooviiiiiiininiiiiiieseee e 2005
T. Takemoto, H. Yamashita, F. Yuki, S. Tsuji, Y. Lee, K. Adachi, K. Shinoda, Y. Matsuoka, T. Sugawara, S.
Nishimura, N. Chujo, M. Nido, K. Kurata, J. Baba, Y. Watanabe, N. Ikeda

A 4x25 Gbps Hybrid Integrated EML Module for 100 GbE Transmitters using Lens Positional

Control by Laser IrTadiation ..............c..oooiiiiiiiiiic bbbt 2008
T. Murao, N. Yasui, K. Mochizuki, M. Shimono, H. Kodera, T. Yamatoya, H. Aruga

28-Gb/s Directly Modulated InGaAlAs ACPM DFB Lasers with High Mask Margin of 22% at 55° C .................. 2011
K. Nakahara, Y. Wakayama, K. Hiruma, T. Kitatani, K. Shinoda, T. Fukamachi, Y. Sakuma, S. Tanaka

High Speed 850nm VCSELS for >40Gb/s TranSmiSSion ..............c.cooiiiiiiiiiiiiieie e 2014

J. Gustavsson, A. Larsson, A. Haglund, J. Bengtsson, P. Westbergh, R. Safaisini, E. Haglund
1.3 pm 28 Gb/s EMLs with Hybrid Waveguide Structure for Low-Power-Consumption CFP2

TIANSCEIVET'S ... ..eviieieieeiee ettt ettt ettt bt etk et e bt e ae bt e st e eh £ e s ke e b e e R b e eh £ e e e b e e a b e Ab e e st e e bt en e eb £ e st e eb e e n b e e bt e st e ebeebbenbeebeebeane s 2017
Y. Morita, T. Yamatoya, Y. Hokama, K. Akiyama, R. Makita, N. Yasui, D. Morita, H. Kawahara, E. Ishimura

A Miniaturized 43 Gbps EML TOSA Employing Impedance Matched FPC Connection ..................ccccoeiiennnnnn. 2020
M. Shirao, N. Ohata, T. Fukao, T. Hatta, H. Aruga

Ultra-small silicon polarization beam splitter based on cascaded asymmetry directional couplers......................... 2023

J. Wang, D. Dai



Wide-band Polarization Splitter and Rotator with Large Fabrication Tolerance and Simple

Fabrication ProCess ............ccoooiiiiiiii e e e e 2026
Y. Ding, H. Ou, C. Peucheret

Self-Aligned InP/InGaAsP Polarization Converter for Polarization-Multiplexed Photonic Integrated

CHICUIES ... E bbb bbb bbb 2029
M. Zaitsu, T. Tanemura, A. Higo, Y. Nakano

Polarization Diversity DPSK Demodulator on the Siliconon-Insulator Platform with Simple

FADTICATION ... e bbbt bbbt b et e bt e e R e bbb bt neene s 2032
Y. Ding, B. Huang, H. Ou, F. Ros, C. Peucheret

Silicon microring-based integrated circuit for optical labelfree biosensor with direct electrical readout................ 2035
J. Song, X. Luo, J. Keg, C. Li, X. Tu, Q. Fang, H. Zhang, L. Jia, M. Park, T. Liow, M. Yu, G. Lo

Tunable Silicon Comb Filters Based on Fabry-Perot Resonators Formed by Sagnac Loop Mirrors ...................... 2038
X. Sun, L. Zhou, J. Xie, Z. Zou, L. Lu, X. Li, J. Chen

Mid-Infrared SilCON PROTONICS .............ccooiiiiiiiiice bbbttt ene e 2041
W. Green, B. Kuyken, X. Liu, M. Camp, S. Assefa, D. Gill, T. Barwicz, S. Shank, Y. Vlasov, R. Osgood, R. Baets, G.
Roelkens

Can we use Flexible Transponders to Reduce Margins?..............ccocoiiiiiiiiiiiiiieiesene et 2044
J. Auge

40/100/400 Gb/s Mixed Line Rate Transmission Performance in Flexgrid Optical Networks................cccooevvennnnen. 2047
L. Zong, G. Liu, A. Lord, Y. Zhou, T. Ma

Trading off Transponders for Spectrum in Flexgrid Networks...............ccocoeiiiiiiiiiiiiini 2050
K. Christodoulopoulos, P. Soumplis, E. Varvarigos

Optical multicast at 224 Gb/s with tunable frequency conversion in a flex-grid network testbed.......................... 2053

G. Meloni, N. Sambo, A. Malacarne, G. Berrettini, F. Cugini, L. Poti, A. Bogoni
On the Impact of Optimized Guard-Band Assignment for Superchannels in Flexible-Grid Optical

INEEWOTKS. ...ttt ettt b e bt ht et b e e bt eh £ et e b e e R b e e b £ e b e ke oAb oAb e o1t e e b e en e eh £ oAb e b e e R b e e bt e st e ke Reenbe b e e e nrean 2056
A. Eira, J. Pedro, J. Pires

Dimensioning of elastic optical packet switched Metro rings................ccoccooiiiiiiiiiiii e 2059
Y. Pointurier, J. Antona

Fixed-length Elastic-capacity OFDM Payload Packet: Concept and Demonstration..................c.ccocoviiiininiennnnne 2062

Y. Yoshida, T. Kodama, S. Shinada, N. Wada, K. Kitayama
Submarine transmissions with spectral efficiency higher than 3 b/s/Hz using Nyquist pulse-shaped

[0 1 P11 =) SO UESSPRSR: 2065
0. Bertran-Pardo, J. Renaudier, P. Tran, H. Mardoyan, P. Brindel, A. Ghazisaeidi, M. Salsi, G. Charlet, S. Bigo
Unrepeatered Transmission of 3.2-Th/s (32x120-Gb/s) over 445-km fiber link with A Managed Span................ 2068

B. Zhu, P. Borel, K. Carlson, X. Jiang, D. Peckham, R. Lingle

30.58 Tb/s Transmission over 7,230 km using PDM Half 4D-16QAM Coded Modulation with 6.1

b/S/HZ SPectral EffICIEIICY ........ccooiiiiiiiiiiiiii bbbt b et neene s 2071
H. Zhang, H. Batshon, D. Foursa, M. Mazurczyk, J. Cai, C. Davidson, A. Pilipetskii, G. Mohs, N. Bergano

12,000km Transmission of 100GHz Spaced, 8 495-Gb/s PDM Time-Domain Hybrid QPSK-8QAM

N eq 1 B ] TSP TP PP PP URUPRTOPRPPRON 2074
X. Zhou, L. Nelson, R. Isaac, P. Magill, B. Zhu, P. Borel, K. Carlson, D. Peckham

112-Gb/s DP-QPSK Transmission over 7,860-km DMF using Phase-Conjugated Copy and Digital

Phase-Sensitive Boosting with Enhanced Noise and Nonlinearity Tolerance.................cccooconiiiininiii, 2077
Y. Tian, Y. Huang, S. Zhang, P. Prucnal, T. Wang

Analytical OSNR Formulation Validated with 100G-WDM Experiments and Optimal Subsea Fiber

PrOPOSAL.......ooiiiiiiii R bR R bR R e e R e bRt R e R bbb neane s 2080
M. Hirano, Y. Yamamoto, V. Sleiffer, T. Sasaki

Long-Haul Transmission of PM-2PPM-QPSK at 42.8 GDit/s...........ccccoceiiiiiiiiiiiiicceeee e 2083
M. Sjodin, T. Eriksson, P. Anderkson, M. Karlsson

Chip and Board-scale Integrated Photonic Networks for Next-generation Computers ...............cc.ccocevevecvnienennenn. 2086

V. Stojanovic

Polymer-Based Vertically Optical Splitter with 20-Gbps Transmission Rate Realized on Silicon

SUDSEFALE. ...t b bbbt b e b e R oAb R R e R R R e R b b e R e R R bbb e e n e Rt b e 2089
C. Chen, P. Shen, C. Chang, H. Hsiao, T. Huan, T. Zhu, H. Lan, Y. Lee, Y. Lin, M. Wu

Cascade of two opposite tapers for butt-coupling between fibers and silicon photonic wires with large

misalignment tolerance and low polarization dependency ...............ccooiiiiiiiiiiiiiii i 2092
K. Ku, M. Lee
Integration of Silicon Photonics int0 DRAM ProcCess ............ccocoiiiiiiiiiiiiiiiiie ettt sttt sbe e e sees 2095

D. Shin, K. Cho, H. Ji, B. Lee, S. Kim, J. Bok, S. Choi, Y. Shin, J. Kim, S. Lee, K. Cho, B. Kuh, J. Shin, J. Lim, J.
Kim, H. Choi, K. Ha, Y. Park, C. Chung



High Isolation in Silicon Waveguide Optical Isolator Employing Nonreciprocal Phase Shift............................. 2098
Y. Shirato, Y. Shoji, T. Mizumoto

Optical Waveguides and Photodiodes in 0.18um CMOS SOI with No Post-processing ...............cccocccovvviiienieninene 2101
X. Yang, A. Babakhani

Amplitude Regeneration of 80-Gb/s Polarization-Multiplexed RZ-DPSK Signals in a Dual-

Orthogonal-Pump Fiber Optical Parametric AmMPLfier................coooooiiiiiiiii e 2104
X. Guo, G. Lei, X. Fu, H. Tsang, C. Shu

Characterization of Polarization Insensitive FOPA using a Polarization-Maintaining Highly Non-

LANEAT FHDET ...ttt h et b et h e e et E e e b e e bt et e e b e em b e eb £ e s e e e be e b e nReesb e ke e neenb e e b e e neene s 2107
I. Sackey, T. Richter, C. Meuer, R. Elschner, M. Jazayerifar, K. Petermann, C. Schubert

Practical Issues of the Tunable Dispersion Compensation Using Parametric Wavelength Conversion................... 2110
K. Tanizawa

Asynchronous Single-Shot Optical Sampling of High-Repetition-Rate Signals Using Temporal

IMAGIUEICATION ...ttt bttt b bt bt b h bt b e bbbttt et b bbb et 2113
Y. Okawachi, R. Salem, A. Johnson, K. Saha, J. Levy, M. Lipson, A. Gaeta

Few-Mode Fiber Optical Parametric AMPLfier................cooiiiiiiiiii e 2116
N. Zhao, B. Huang, R. Amezcua-Correa, X. Li, G. Li

Multipulse Vector Solitons with Precessing States of Polarization...................cccoooiiiiiiiiiineee 2119
S. Sergeyev, C. Mou, A. Rozhin, S. Turitsyn

Operator Perspective on Next-Generation Optical Access for High-Speed Mobile Backhaul .................................. 2122
N. Yoshimoto

A Small Cell Augmentation to a Wireless Network Leveraging Fiber-to-the-Node Access

Infrastructure for Backhaul and POWET ...............cooiiiiiiiiii e 2125
P. lannone, K. Reichmann, C. Ranaweera, M. Resende

Unified Access and Aggregation Network Allowing Fixed and Mobile Networks to Converge................ccccocvvnenne 2128
D. Breuer, E. Weis, S. Gosselin, T. Mamouni, J. Torrijos

Possibility of Stack and Draw process as Fabrication Technology for Multi-Core Fiber.................cccccocnninnn 2131
I. Ishida, T. Akamatsu, Z. Wang, Y. Sasaki, K. Takenaga, S. Matsuo

Nanomechanical functionality of dual-core fibres ................cccccoiiiiiiii s 2134
Z. Lian, P. Horak, X. Feng, L. Xiao, K. Frampton, N. White, J. Tucknott, H. Rutt, D. Payne, W. Stewart, W. Loh

The Role of Anisotropy in Few-Mode Optical FIDers .............ccccooiiiiiiiiiiiiie e 2137
L. Palmieri, L. Schenato, A. Galtarossa

Transverse Anderson localization in a glass optical fiber with random air-holes..................cc.cccocoiiiiiiiiicne. 2140

S. Karbasi, T. Hawkins, J. Ballato, K. Koch, A. Mafi
Chiral Fibers: Microformed optical fibers possess unique properties that are useful for polarization
control, harsh-environment sensing, dense multichannel coupling, spatial division-multiplexing and

FIDer AMPITICATION .......c.eoiiiiiii e bbbkt b e bt e et e s bt et st eenbenb e e b e et ane s 2143
V. Kopp

Microwave Photonics: The Past and the Future ...................ccooociiiiiiiii 2188
K. Williams

High-Q Single-Bandpass Photonic RF Filter Overcoming Optical Third-Order Dispersion Based on

Programmable Spectrum Shaping of a Broadband Optical Source................cccoooiiiiiiiiiniiiee e 2259

X. Xue, X. Zheng, H. Zhang, B. Zhou
A Narrow-Passband Frequency-Tunable Microwave Photonic Filter with an Improved Dynamic

RAIGE ...t b ettt bbbttt E bR e b e R e e R bR £ e e e R £ oAb e AR £ oA e e R e oAb e R e oA e e Rt e R b e e bt s e e be Rt e nh e e e et nae s 2262
W. Li, J. Yao
An Ultra-Wideband 360° Photonic-Assisted Microwave Phase Shifter ................c..ccocovviiiiviiiiiie e 2265

W. Li, W. Zhang, J. Yao
High-Resolution 3-Dimensional Radar Imaging Based on a Few-Cycle W-band Photonic Millimeter-

WAVE PUISE GEIMEIALOL ........cc.ooiuiiiiiiiiiiiiti ettt ettt h bt h e et bt e bt s bt e st e e b e e b e e bt e b e e b e e b e ehb e e e sbe et e eseenbeabeenbenbeenes 2268
T. Tseng, J. Wun, W. Chen, S. Peng, J. Shi, C. Sun

252 Gbit/s Real-Time Nyquist Pulse Generation by Reducing the Oversampling Factor to 1.33.................c..cce. 2271
R. Schmogrow, M. Meyer, P. Schindler, A. Josten, S. Ben-Ezra, C. Koos, W. Freude, J. Leuthold

A Baud-Rate Sampled Coherent Transceiver with Digital Pulse Shaping and Interpolation........................cocee. 2274

D. Millar, D. Lavery, R. Maher, B. Thomsen, P. Bayvel, S. Savory

Reducing Equalizer Complexity in Coherent Receivers for Nyquist Spectrally Shaped Systems with

MaAatched FIlters ...........cooiiiiii s 2277
J. Wang, C. Xie, Z. Pan

Joint ICI Cancellation for Superchannel Coherent Optical Systems in Nonlinear Transmission

REGIIMIES. ......c.eiiiiiiiie ettt bbbttt b e b e e bt e b e b e e R b e s h e et e ke oAb e A b e oAb e e b e e a bt e b e e At e b e eR b e Rt e bt e ke Re e b e be et nre s 2280
C. Liu, J. Pan, T. Detwiler, A. Stark, Y. Hsueh, G. Chang, S. Ralph



Flexible Transceivers Using Adaptive Digital Signal Processing for Single Carrier and OFDM ............................. 2283
D. Plant, Q. Zhuge, M. Morsy-Osman, M. Chagnon, X. Xu, M. Qiu

Frequency Stabilization of Multiple Semiconductor Lasers for Nyquist-WDM Transmission Systems.................. 2286
K. lgarashi, T. Tsuritani, |. Morita, K. Katoh, K. Kikuchi

Digital Clock Recovery Algorithm for Nyquist Signal..............cccoooiiiiiiiiiiii e 2289
M. Yan, Z. Tao, L. Dou, L. Li, Y. Zhao, T. Hoshida, J. Rasmussen

Support Statistical Sharing in Circuit Switching WDM Optical NetWorks............c.ccccooviiiininiininiceseeee 2292
X. Wang, Q. Zhang, I. Kim, P. Palacharla, M. Sekiya

Dynamic Cooperative Spectrum Sharing in Elastic NetWOrks .............cccoocoiiiiiiiiiiiiiie e 2295

E. Palkopoulou, I. Stiakogiannakis, D. Klonidis, K. Christodoulopoulos, E. Vararigos, O. Gerstel, I. Tomkos
Minimized Spectral Resource Consumption with Rescaled Failure Probability Constraint in Flexible

Bandwidth OPtical INETWOIKS ...........c.oiiiiiiiiiiiiiiieii ettt b et b et sb e et e b e et e sbe et e sbeenbesbeesaesbeenees 2298
B. Chen, J. Zhang, Y. Zhao, H. Chen, S. Huang, W. Gu, J. Jue

Spectrum-Efficient Provisioning for Multi-Channel Elastic Optical NetworKing.................ccococoiiiinininciiinnenn. 2301
M. Xia, S. Dahlfort

Ant-based Alternate Routing Algorithm in Flexible Bandwidth Optical Networks ..............ccccooviiviiiiiiiiiinicnn, 2304
J. Liu, J. Zhang, Y. Zhao, X. Yu, X. Lin

A Traffic Intensity Model for Flexgrid Optical Network Planning under Dynamic Traffic Operation................... 2307

M. Ruiz, L. Velasco, J. Comellas, G. Junyent
Performance of a Real IP over DWDM Network > 1000 Nodes Regarding Elastic and Mixed-Line-

Rate Scenarios on a Flexible Frequency Grid .............ccoccooiiiiiiiiiiiiiie e 2310
A. Klekamp, U. Gebhard
How National IP/MPLS Networks can benefit from Flexgrid Optical Technology? ..............ccccccoovviiniiiinininnnnn, 2313

L. Velasco, P. Wright, A. Lord, G. Junyent
Experimental Transmission of Nyquist Pulse Shaped 4-D Coded Modulation using Dual Polarization

16QAM Set-Partitioning Schemes at 28 Gbhaud ...............ccoooiiiiiiii e 2316
J. Renaudier, O. Bertran-Pardo, A. Ghazisaeidi, P. Tran, H. Mardoyan, P. Brindel, A. Voicila, G. Charlet, S. Bigo
Experimental Demonstration of 128-SP-QAM in Uncompensated Long-Haul Transmission ................cc..ccooeenn. 2319

T. Eriksson, M. Sjodin, P. Andrekson, M. Karlsson
Nonlinear Transmission of 6PolSK-QPSK Signals using Coded Modulation and Digital Back

PrOPAGAION .......oviiiiiiiii e R R bR bbb nenne s 2322
T. Tanimura, S. Alreesh, J. Fischer, C. Schmidt-Langhorst, F. Frey, C. Meuer, R. Elschner, L. Molle, C. Schubert
WDM Channel Capacity and its Dependence on Multichannel Adaptation Models ................ccccoooviiiiiiiiieniiennnn. 2325

E. Agrell, M. Karlsson

PS-QPSK with Duobinary-Shaping and MLSD Reception for Constructing Power- and Spectrum-

Efficient SUPErChammel ..ottt sb e b ane s 2328
G. Lu, Y. Kamio, T. Kawanishi

Impact of Tight Optical Filtering on the Performance of 28 Gbaud Nyquist-WDM PDM-8QAM over

375 GHZ GIAA ... h bt b bt b e b eh bt bRt b bttt h bbbt 2331
A. Ghazisaeidi, P. Tran, P. Brindel, O. Bertran-Pardo, J. Renaudier, G. Charlet, S. Bigo
Completely Cyclic Flat-Top Optical Multi/Demultiplexer for Multi-Carrier Transceiver ..................cccccocrvnnnnnn. 2334

T. Goh, Y. Hashizume

Adaptive Rate and Bandwidth WDM Optical Sampling Pulse Streams with LCoS-based Photonic
SPECLIAL PIOCESSOT ........ooiiiiitiiiie ittt ettt sttt b et b e s bt et bt e R b e s ke e s e e ke e R b e nb e e b e ekt e R b e nb e e b e ekt enbenbe et e e besaeebenbe e 2337
D. Sinefeld, D. Shayovitz, O. Golani, D. Marom

Apodized and Un-Apodized Sidewall Grating Filters with Low Coupling Constants in Ultra-Low-Loss

Si3Ny PIANAT WAVEGUIAES ........c.oiiiiiiiiiiiiice et b bbbt b bt b et bt b e bt bbb et eb e bt e 2340
M. Belt, M. Heck, J. Barton, J. Bauters, J. Bowers, D. Blumenthal

CMOS-compatible Athermal Tunable Silicon Optical Lattice Filters .................cccccooiiiniiniiiiiiee 2343
L. Lu, L. Zhou, X. Sun, J. Xie, Z. Zou, X. Li, J. Chen

Micro-ring optical resonators fabricated by selective oxidation of refractory metals (SORM).............cccccovrieinnen. 2346
P. Rabiei, J. Ma, S. Khan, J. Chiles, S. Fathpour

Tunable Two-Stage Self-Coupled Optical Waveguide (SCOW) ReSonators ...............c.ccoceverviinieninenencneinenenees 2349
Z. Zou, L. Zhou, J. Xie, X. Sun, L. Lu, X. Li, J. Chen

Tunable Vernier Microring Optical Filters Using p-i-p Resistor-Based Micro-Heaters ..................cccococenininnnnnnnn. 2352
X. Zhang, L. Zhou, L. Lu, J. Xie, X. Sun, X. Li, J. Chen

Carrier-induced Silicon Waveguide Bragg Grating Filter Based on Ion Implantation....................cccocooininiinnnn. 2355

Q. Fang, J. Song, X. Tu, L. Jia, X. Luo, M. Yu, G. Lo

Enhanced Multicast Performance for a 60-GHz Gigabit Wireless Service over Optical Access

Network Based on 16-QAM-OFDM Hierarchical Modulation..................c..ccooiiiiiii i see e 2358
L. Zhang, P. Cao, X. Hu, C. Liu, M. Zhu, A. Yi, C. Ye, Y. Su, G. Chang



A Transform Domain Processing based Channel Estimation Method for OFDM Radio-over-Fiber

N L2 11 LTSRS TSROSO TP O PP PRTPRTUPTPPRON 2361
L. Tao, J. Yu, Y. Wang, J. Zhang, X. Li, Y. Shao, N. Chi

Study of Wireless Channel Characteristics of 2x2 60-GHz MIMO OFDM RoF System Employing

Lattice Reduction aided DeteCtion.................ccceiiiiiiiiiiiiiiie ittt e s e ebe e s e e e sbeesabeesbeeebeesaseabeesreeesreenns 2364
H. Huang, C. Ho, T. Lu, C. Wang, C. Lin, C. Wei, F. Wu, Y. Chiang, S. Chi

High Speed MIMO-OFDM Wireless Data Transport in 60-GHz Radio-over-Fiber System

Multiplexed by OPtical TDIML...........ccooiiiiiiiiieiiiiee ettt b bbbt b b e e b s bt et et e e sb e e neaneenes 2367
M. Zhu, S. Fan, L. Zhang, C. Liu, T. Wang, G. Chang

Simple 2x2 MIMO 60-GHz OFDM RoF System with Single-Electrode MZMs Employing Beating

Interference Mitigation and 1Q Imbalance ComPENSAtion ...............cccoooiiiiiiiiiiiiiiie s 2370
H. Huang, Y. Chiang, C. Lin, C. Wei, C. Ho, F. Wu, Y. Chen, S. Chi
Photonics Millimeter-wave Generation in the E-band (66~88GHz) and Bi-directional Transmission..................... 2373

X. Li, J. Yu, Z. Dong, N. Chi, J. Zhang, Y. Shao
Coherent Optical and Radio Seamless Transmission Based on DSP-Aided Radio-over-Fiber

TECHIMOLOZY ...ttt bbbt E e e bt e b e bR e e bt A b e e R e a bRt e R e e bRt R e b e neene s 2376
A. Kanno, T. Kuri, I. Hosako, T. Kawanishi, Y. Yoshida, Y. Yasumura, K. Kitayama
4G/5G Mobile Technologies — Can They Be A Blueprint for Optical Networks? ............cccccoooiiiiiniiniiicncieee 2379

A. Khayrallah
Emerging Disruptive Wireless Technologies — Prospects and Challenges for Integration with Optical

INEEWOTKS ...ttt b bbb e 2382
D. Novak, R. Waterhouse

Radio-over-Fiber Technologies for Multi-Gb/s Wireless Applications ................ccccovviiiiiiiiniiine e 2385
A. Ng'oma

SDN and OpenFlow for Converged Access/Aggregation NetWOTKS .............ccccooviiiiiiniiiiiiicn e 2388
H. Woesner, D. Fritzsche

Fiber AmMPLfiers for SDIM SYSTEINS ...........ooiiiiiiiiiiiiiiie ettt ettt et e sb e b e be et e s bt e tesbeenbesbeereenbeanees 2391
D. Richardson

Vector Mode effects in Few Moded Erbium Doped Fiber Amplifiers...............ccccociiiiiiiiiie 2455

E. Lim, Q. Kang, M. Gecevicius, F. Poletti, S. Alam, D. Richardson
Design of Four-Mode Erbium Doped Fiber Amplifier with Low Differential Modal Gain for Modal

Division Multiplexed TranSImiSSIONS ..............coiiiiiiiiiiiiii et sre s 2458
Q. Kang, E. Lim, Y. Jung, F. Poletti, S. Alam, D. Richardson

Low-Loss Fused Mode Coupler for Few-Mode TransmisSion ...............cccocoiiiiiiiiiiiiiie e 2461
A. Li, J. Ye, X. Chen, W. Shieh

A 50Tbps Optically-Cabled Infiniband Datacenter SWItch.................ccocoiiiiiiiiii e 2464

0. Torudbakken, A. Krishnamoorthy
A High End Routing Platform for Core and Edge Applications Based on Chip To Chip Optical

INEEICOMIMECT ...ttt bbbt h bbbt bt b e st h b e bt E AR e b e eh e bt b e b A b e b e et e b e e btk b b et et e n et 2467
K. Hasharoni, S. Benjamin, A. Geron, G. Katz, S. Stepanov, N. Margalit, M. Mesh

WMRD net: An Optical Data Center INterCOMMECt ..............ccooiiiiiiiiiiiieiiec e 2470
D. Karthi, G. Das

Optical Interconnect Networks for Datacom and COMPULETCOM.............ccooeiiiiiiiiiiiiienieie e 2473

C. DeCusatis
Slip-Reduced Carrier Phase Estimation for Coherent Transmission in the Presence of Non-Linear

PRASE INOISE ...ttt bbbt h bbb bR b e h kbR R b e Rt h bbbt 2506
A. Bisplinghoff, C. Vogel, T. Kupfer, S. Langenbach, B. Schmauss
Novel Carrier Phase Estimation Scheme for Polarization Switched-QPSK-based transmission systems................ 2509

A. Seck, P. Ramantanis, J. Vuong, D. Bendimerad, C. Lepers, Y. Frignac

M-QAM Carrier Phase Recovery Using the Viterbi-Viterbi Monomial-based and Maximum

LiKelh0od EStIMALOTS ...........ooiiiiiiiiiiiee etttk b et e b e e b e sb e e s e e ke e b e s bt et e ebe e b e sbeereenbeaneas 2512
S. Dris, P. Bakopoulos, I. Lazarou, C. Spatharakis, H. Avramopoulos

Full-Range and Rapid-Tracking Carrier Phase and Frequency Estimator for 16-QAM Coherent

SYSEEIIIS ...ttt etttk h bt b e oo s ek h R R h e E bR R R AR R E bR R R R R R b e R e bt bRt et b b n e 2515
A. Meiyappan, P. Kam, H. Kim

Low-Complexity Joint Frequency Offset and Carrier Phase Estimation Based on QPSK Partitioning

FOr DP T16-QAM ... .o e 2518
J. Ke, K. Zhong, Y. Gao, A. Bakhshali, J. Cartledge

Experimental Demonstration of Pilot-Aided Polarization Recovery, Frequency Offset and Phase

INOISE IMHIGALION .......o.eiiiiiiiie ettt b e b et ekt e s b e s bt et ekt en e eb e e s b e b e e b e e bt e st e ek e e seenbeebeenbeebe s 2521
M. Morsy-Osman, Q. Zhuge, M. Chagnon, X. Xu, D. Plant



Dual-Stage Decision-Directed Phase Estimator Enabling Perfect Frequency-Offset Elimination in

Digital Coherent OPtical RECEIVEIS.............coooiiiiiiiiiiie ettt sr e eeebe s 2524
Y. Mori, K. Kikuchi

Wide-Range, Low-Complexity Frequency Offset Tracking Technique for Single Carrier

TrANSIISSTON SYSTEIIS ........cuiiuiitiitiitit ittt h ettt b bt b st b e s e bt bt e bt bbb es e b e e bt ekt bt b e s e ne et e 2527
M. Qiu, Q. Zhuge, X. Xu, M. Chagnon, M. Morsy-Osman, D. Plant

10-Gb/s Polarization-Insensitive RSOA-based Self-Tuning transmitter for WDM-PON bridging up to

S2KIML ..o bbb 2530
P. Parolari, L. Marazzi, M. Brunero, A. Gatto, M. Martinelli, R. Brenot, S. Barbet, P. Galli, G. Gavioli

10.5 Gbit/s 8-PSK Signal generated by Directly Modulating RSOA with Instantaneous

Injection/DePletion CUTTEITS ...........ccooiiiiiiiiie ettt bttt bt et e sbe et e s ke ea b e sb e e s b e s be e st e sbeesbeabeenbesbeereenbeanees 2533
T. Sano, A. Agata, K. Nishimura

Progress in Polymer-Based Components for Next-Generation PON Applications ...............c.ccococviniiiiiinnininnn, 2536
N. Keil, C. Zawadzki, Z. Zhang, D. Felipe, A. Novo, W. Brinker, H. Klein, C. Wagner, F. Soares, M. Mohrle, N.
Grote

Over bandwidth OC-192 NRZ modulation of TO-can weakresonant-cavity Fabry-Perot laser diode

FOr DWDIME-PON ...t r et E Rt r e e b e skt b e Rt nE e r e e s et e bttt s e e n e et e ene e e 2539
S. Lin, Y. Chi, G. Lin

Flexible WDM-PON with Nyquist-FDM and 31.25 Gbit/s per Wavelength Channel Using Colorless,

LLOW-SPEEA OINUS........oiiiiiiiiieiiitiit ettt bbbt h b bRt b e st b e b e bt A bt b et et b e bbbt b et et e ne et 2542
P. Schindler, R. Schmogrow, M. Dreschmann, J. Meyer, D. Hillerkuss, I. Tomkos, J. Prat, H. Krimmel, T. Pfeiffer,
P. Kourtessis, J. Becker, C. Koos, W. Freude, J. Leuthold

Demonstration of 40-Gb/s QPSK Upstream Transmission in Long-Reach RSOA-based Coherent

WDM PON using offset PDIM TeChIIQUE ...........cccooiiiiiiiiiiiiiiieie ettt bbb ae b s 2545
H. Shim, K. Cho, U. Hong, Y. Chung
25 Gb/s Operation of 1-GHz Bandwidth R-SOA by using DMT and Optical Equalization....................c.cccooennnn. 2548

M. Presi, G. Cossu, A. Chiuchiarelli, F. Bottoni, R. Corsini, P. Choudhury, L. Giorgi, E. Ciaramella
25.78Gbps Data Transmission with 850nm Multimode VCSEL Packaged in QSFP Form Factor

M. Chacinski, N. Chitica, S. Molin, N. Lalic, O. Sahlen
25-Gb/s Transmission over 250-m MMF Using Over-Drive of 10-Gb/s VCSEL by Utilizing

ASymmMEtric Pre-eMPRasis ...........cccoooiiiiiiiii bbbttt e b anes 2554
Y. Tsunoda, T. Shiraishi, M. Sugawara, H. Oku, S. Ide, K. Tanaka

Chromatic Dispersion Compensated 25Gb/s Multimode VCSEL Transmission around 850nm with a

IMIIMIF JUIIPET ...ttt bbbk h e h bkt H e e 8o h £ e b b £ e Rt A bt b et e bt eb e bbb et e b e bt e e 2557
X. Chen, M. Li, J. Hurley, K. Hoover, D. Powers, R. Vodhanel

Impact of Mode Partition Noise on Horizontal Eye Opening in Multimode Fiber Links.................c..cccoonninnnnn. 2560
P. Pepeljugoski

A 56.1Gb/s NRZ Modulated 850nm VCSEL-Based Optical LinkK.................ccocoiiiiiiiiiiiii e 2563

D. Kuchta, C. Schow, A. Rylyakov, J. Proesel, F. Doany, C. Baks, B. Hamel-Bissell, C. Kocot, L. Graham, R.
Johnson, G. Landry, E. Shaw, A. Maclnnes, J. Tatum

Interoperability of Single-Mode and Multimode Data Links for Data Center and Optical Backplane

APPIICALIONS. ...ttt b bbb bbb E R e bR e R R e R R e R e bR bRt h e b n e 2566
W. Sorin, M. Tan

Eye-Safe High-Capacity 1-mm GI-POF Interconnects Exploiting Discrete Multitone Modulation....................... 2569
R. Kruglov, S. Loquai, F. Winkler, C. Bunge, B. Schmauss, O. Ziemann, K. Habel

Silicon Photonic Integrated Circuits forWDM Technology and Optical Switch................cccooiii, 2572
L. Chen

Compact Integrated Tunable Filter Utilizing AWG Routing Function and Small Switches..................cccooiinnnn. 2575
T. Niwa, H. Hasegawa, K. Sato, T. Watanabe, H. Takahashi, S. Soma

Transient Crosstalk in LCOS Based WSS and a Method to Suppress the Crosstalk Levels ..................c.cocooenenen. 2578

H. Yang, B. Robertson, D. Chu

8x8 Space and Wavelength Selective Cross-connect for Simultaneous Dynamic Multi-wavelength
ROUIIE ...ttt bt b e e bt e bt et e e bt e R b e e h £ e E e e b £ e A b oAb £ e et e b e e b e eb £ e s e e eE e e R b e e b e e s b e bt e Reenbenbeenneenean 2581
A. Rohit, R. Stabile, K. Williams

First Demonstration of Hitless Wavelength Selective Switch Based on Quadruple Series Coupled

Multiple Quantum Well Microring ReSONALOL................ccciviiiiiiiiiiiiiiii e 2584
H. Kamiya, T. Goto, K. Redouane, T. Arakawa, Y. Kokubun
Digitally Tunable Optical Power Equalization for Large Port Count Optical Switches ..................ccocvinininnnnn. 2587

L. Chen, J. Hulme, A. Sohdi, J. Roth, V. Kaman, G. Fish, J. Bowers, L. Theogarajan



PAPR Reduction and Computational Complexity Analysis of Interleaved Segmentation in 60GHz
OFDM-ROF SYSEEIN ...ttt ettt bt b e s bt ettt e e b e she e be e b e e b e eh e et e eb e em b e eb e e s e e ebeen b e nbe e beebeenbenbeabeenneeneas 2590
Y. Shao, N. Chi, Y. Wang, J. Yu

Performance Improvement in Radio-over-Fiber Transmission Using Pre-distorted Double-Sideband

SHEGIMALS ... E e E R R R R E bR R R R R et E bRt n e e 2593
J. Ye, A. Li, X. Chen, L. Yan, W. Shieh
Performance Improvement by Pre-equalization in W-band (75-110GHz) RoF System ............c.ccccoviinninnnnn. 2596

X. Li, Z. Dong, J. Yu, J. Zhang, L. Tao, Y. Shao, N. Chi
Impact of Optical Modulators in LTE RoF System with Nonlinear Compensator for Enhanced Power

BUAGEL ...ttt b h et E e bRt R R £ e R e R £ e R e R e oAb e AR £ e R e R e oAb e eR £ e R e e R e e R b e e Rt e R e e bt Reenbenre e e are s 2599
T. Kanesan, W. Ng, Z. Ghassemlooy, C. Lu

Phase-Modulated Radio-over-Fiber SYSteImS ..............cccocoiiiiiiiiiiiii st bbb naeas 2602
V. Pagan, T. Murphy

Real-time DSP fOr 100+ GD/S..........ooiiiiiiiiii et b bbbt b et b e r e et er e 2605

C. Rasmussen, Y. Pan, M. Aydinlik, M. Crowley, J. Geyer, P. Humblet, F. Liu, B. Mikkelsen, P. Monsen, N.
Nadarajah, G. Pendock, B. Shah

21 Gb/s Polarization Switched-QPSK Real-Time Coherent FPGA-based Receiver ...............cccccoovviniiiinninnnnn, 2608
E. Dutisseuil, J. Tanguy, A. Voicila, J. Renaudier, G. Charlet

Practical Limits of Coherent Receivers for Unamplified 100Gb/s Applications ................ccoovvininiiiiniininin, 2611
B. Zhang, T. Schmidt, C. Malouin, J. O'Neil, R. Marcoccia, T. Broekaert, Z. Nosal, K. Nellis

Implementation of Coded Modulation and FEC................cccccooiiiiiiiiiii s 2614
D. Chang, F. Yu, Z. Xiao, N. Stojanovic, C. Xie, L. Li, X. Xu, Q. Xiong

Transmission Improvement through Dual-Carrier FEC Gain Sharing .................ccoooiiiiiiiinee 2617

J. Rahn, K. Croussore, G. Goldfarb, S. Kumar, M. Mitchell, V. Dominic, B. Taylor, Y. Park, V. Adavani, V.
Shyamsundar, M. Patil, S. Yu, P. Freeman, A. Mathur, M. Ziari, D. Welch

Impact of Interleaving on SD-FEC Operating in Highly Non-Linear XPM-Limited Regime .....................cccoe.n. 2620
P. Leoni, V. Sleiffer, S. Calabro, V. Veljanovski, M. Kuschnerov, S. Jansen, B. Lankl

Optoelectronic Components for Higher Order Modulation FOormats ...............c.ccoocoiviiiniiiniiicneeeeee 2623
N. Kikuchi

Compact and Low Power DP-QPSK Modulator Module with InP-Based Modulator and Driver ICs.................... 2688

N. Kono, T. Kitamura, H. Yagi, N. Itabashi, T. Tatsumi, Y. Yamauchi, K. Fujii, K. Horino, S. Yamanaka, K.
Tanaka, K. Yamaji, C. Fukuda, H. Shoji

Uncooled (0 to 85 C) and Full C-band Operation of a 10.7 Gbit/s InP Mach-Zehnder Modulator

Monolithically Integrated With SOA ..o bbb 2691
A. Nakanishi, N. Sasada, Y. Sakuma, R. Washino, K. Okamoto, K. Naoe, H. Hayashi, H. Arimoto, S. Tanaka

Fabrication of the First High-speed GaAs I1Q Electro-optic Modulator Arrays and Applicability Study

for Low-Cost Tb/s Direct-Detection Optical OFDM NetWOrKS ............cccociiiiiiiiiiiiiiiiicsnee e 2694
L. Stampoulidis, M. O'Keefe, E. Giacoumidis, R. Walker, Y. Zhou, N. Cameron, E. Kehayas, I. Tomkos, L.
Zimmermann

Experimental Demonstration of Multi-level Modulation on OFDM Signals Using Integrated Silicon

IMEOAUIALOYS ...ttt bbbt bbbt et E e e bt e b £ oAbt b e e bt A b e e b e b e e st e bt e e e b e e b e e R e e s e e b e R e b e neene s 2697
K. Xu, J. Sung, L. Yang, Y. Chen, Z. Cheng, C. Chow, C. Yeh, H. Tsang

Cognitive Dynamic OPtical NEetWOTKS............c.cooiiiiiiiiii et e e bbb e e 2700
I. Miguel, R. Duran, R. Lorenzo, A. Caballero, I. Monroy, Y. Ye, A. Tymecki, |. Tomkos, M. Angelou, D. Klonidis,
A. Francescon, D. Siracusa, E. Salvadori

Demonstration of EDFA Cognitive Gain Control via GMPLS for Mixed Modulation Formats in

Heterogeneous OPtical NEEWOIKS ............c.ooiiiiiiiiiiiiii ettt abe s 2703
J. Oliveira, A. Caballero, E. Magalhaes, U. Moura, R. Borkowski, G. Curiel, A. Hirata, L. Hecker, E. Porto, D.
Zibar, J. Maranhao, I. Monroy, J. Oliveira

The LOGON Strategy for Low-Complexity Control Plane Implementation in New-Generation

FIEXIDIE INEEWOIKS .......ooueiiiiiiiitiiiieitt ettt h etk e b s bt etk ea b e s bt et e ke ea e eb e e s e e ke e n b e s be et e sbeenbenbeebeebeene s 2706
P. Poggiolini, G. Bosco, A. Carena, R. Cigliutti, V. Curri, F. Forghieri, R. Pastorelli, S. Piciaccia
An Introduction to routing and wavelength assignment algorithms for fixed flexgrid.................ccoooviiiiniininnn. 2709

E. Varvarigos
105Tb/s Transmission System Using Low-cost, MHz Linewidth DFB Lasers Enabled by Self-

Homodyne Coherent Detection and a 19-Core Fiber ... 2764
B. Puttnam, J. Mendinueta, J. Sakaguchi, R. Luis, W. Klaus, Y. Awaji, N. Wada, A. Kanno, T. Kawanishi

Combined SDM and WDM transmission over 700-km Few-Mode Fiber ................cccoccviiiiiniiinini e 2767
R. Ryf, M. Mestre, S. Randel, X. Palou, A. Gnauck, R. Delbue, P. Pupalaikis, A. Sureka, Y. Sun, X. Jiang, R. Lingle

Large-capacity transmission over a 19-core fiber..............ccccccooiiiiiiiiii s 2770
J. Sakaguchi, B. Puttnam, W. Klaus, J. Mendinueta, Y. Awaji, N. Wada, A. Kanno, T. Kawanishi

Enhancing data rates in graded-index multimode fibers with offset coupling and multiplexing...................cc.c..... 2773

K. Appaiah, R. Salas, S. Vishwanath, S. Bank



30.7 Tb/s (96x320 Gb/s) DP-32QAM transmission over 19-cell Photonic Band Gap Fiber...................c.ccccoinis 2776
V. Sleiffer, Y. Jung, P. Leoni, M. Kuschnerov, N. Wheeler, N. Baddela, R. Uden, C. Okonkwo, J. Hayes, J. Wooler,
E. Numkam, R. Slavik, F. Poletti, M. Petrovich, V. Veljanovski, S. Alam, D. Richardson, H. Waardt

WDM Transmission at 2pm over Low-Loss Hollow Core Photonic Bandgap Fiber ..............c..cccoooiiiiiiiininn, 2779
N. Suibhne, Z. Li, B. Baeuerle, J. Zhao, J. Wooler, S. Alam, F. Poletti, M. Petrovich, A. Heidt, N. Wheeler, N.
Baddela, E. Numkam, L. Giles, D. Giles R. Phelan, J. O'Carroll, B. Kelly, D. Murphy, B. Corbett, A. Ellis, D.
Richardson, F. Gunning

First Demonstration of Multi-Span Transmission using Phase and Amplitude Regeneration in PPLN-

DASEA PSA ... ..o E R e R R e R R R et E bR et r e 2782
T. Umeki, M. Asobe, H. Takara, T. Kobayashi, H. Kubota, H. Takenouchi, Y. Miyamoto

Fundamental study on new characterization method for crosstalk property of multi-core fibers using

long wavelength Probe SIZNALS ..............cooooiiiiiiiii ettt 2785
J. Sakaguchi, Y. Awaji, N. Wada

Characterization of Space-Division Multiplexing Systems using a Swept-Wavelength Interferometer................... 2788
N. Fontaine, R. Ryf, M. Mestre, B. Guan, X. Palou, S. Randel, Y. Sun, L. Gruner-Nielsen, R. Jensen, R. Lingle

Measurement of Spatial and Polarization Birefringence in Two-Mode Elliptical Core Fibers ..................ccceeueen. 2791
T. Geisler, M. Pedersen, S. Herstrom

Digital Homodyne OTDR with Dual Polarization Optical Hybrid for PMD Distribution Measurement................ 2794

T. Ozeki, T. Kudo, M. Oguma, H. Takahashi, K. Iwasaki
200-subchannel Ultra-High-Density Frequency Division Multiplexed Coherent OTDR with Nonlinear

EAfECt SUPPTESSION ...ttt b e h et b e b s bt e et b e e b e e bt et e e b e e n b e eb e e s e e b e e m b e s he e b e ebeenbenbeereeneenean 2797
H. lida, K. Toge, F. Ito

Rayleigh Backscattering Signatures of Optical Fibers - Their Properties and Applications ..................cc.oceoeinn. 2800
M. Froggatt, D. Gifford

Demonstration of Multi-channel Hitless Defragmentation with Fast Auto-tracking Coherent RX LOs.................. 2803

C. Qin, R. Proietti, B. Guan, Y. Yin, R. Scott, R. Yu, S. Yoo
Feasibility Demonstration of Flexible Tx/Rx for Spectrum Defragmentation in Elastic Optical

INEEWOTKS ...t et e e et e et e bt et e R e e e e et e e e e e e s 2806
H. Choi, T. Tsuritani, I. Morita
All-Optical Traffic Grooming in Elastic Optical NetWorkK.............cccocoiiiiiiiiiiiiic e 2809

M. Anis, N. Amaya, G. Zervas, S. Pinna, M. Scaffardi, F. Fresi, A. Bogoni, R. Nejabati, D. Simeonidou

Spectrum Defragmentation Algorithms for Elastic Optical Networks using Hitless Spectrum Retuning

TECRIEGUES. ...ttt h bbbttt h bt b ekt E e H b eh ek e b b A bt h e et h e bt bbbt b e n e 2812
M. Zhang, Y. Yin, R. Proietti, Z. Zhu, S. Yoo

Fragmentation-Aware Routing, Modulation and Spectrum Assignment Algorithms in Elastic Optical

INEEWOTKS. ...ttt bbbt bbb e bt b e oAbt e b £ et e b e oAb e A b e e H e AR e ea bt e b e e e e R e e bR s e bR bt n e ane s 2815
Y. Yin, M. Zhang, Z. Zhu, S. Yoo

Node Handling Capacity Based Spectrum Fragmentation Evaluation Scheme in Flexible Grid Optical

W. Ju, S. Huang, B. Guo, Z. Xu, Y. He, M. Zhang, J. Zhang, W. Gu

Wavelength Defragmentation Algorithm for Transparent Multi-ring Networks with Multiple Fibers

POE LMK ..o bR R R R R R E R R E e e bbb b r et b e e 2821
A. Kadohata, T. Tanaka, F. Inuzuka, A. Watanabe, A. Hirano

Minimum Spectrum Block Consumption for Shared-Path Protection with Joint Failure Probability in

Flexible Bandwidth Optical INEtWOIKS ...........c.coiiiiiiiiiiiiiie ettt b et tesbe e b e be e sbeas 2824
B. Chen, J. Zhang, Y. Zhao, J. Liu, S. Huang, W. Gu, J. Jue

Real-time FPGA Implementation of Efficient Filter-Banks for Digitally Sub-banded Coherent DFT-S

OF DM RECEIVET ...ttt ittt ettt ettt sttt sttt h e e ae e be e b e sh e et ek e e R b e s b e e e e e b e e a b e eb e et e e b e en b e eb e e st e ke e b e e bt e st e abeeseenbeebeenbenben 2827
A. Tolmachev, M. Orbach, M. Meltsin, R. Hilgendorf, T. Birk, M. Nazarathy

Multiband DFT-Spread-OFDM Equalizer with Overlapand-Add Dispersion Compensation for Low-

Overhead and Low-Complexity Channel EqUalization...................cccccooiiiiiiiiiiiie e 2830
X. Liu, P. Winzer, S. Chandrasekhar, S. Randel, S. Corteselli

Ultrahigh Spectral Efficiency Coherent Optical OFDM .............ccooooiiiiiiiiiiiici e 2833
D. Qian

Experimental Demonstration of an Optimized 16-ary Four-DimensionalModulation Format Using

OPLICAL OF DM ...t b ettt b e b e s bt e bttt e R b e s bt e be ke e a b e e bt e b e ekt en b e eb e e s b e ke e b e s b e e st e ek e e nbenbeebeebeane s 2836

J. Karout, X. Liu, S. Chandrasekhar, E. Agrell, M. Karlsson, R. Essiambre

Optical Inverse Fourier Transform Generated 11.2-Thit/s No-Guard-Interval All-Optical OFDM

TIANSIESSION ...ttt b bt b e et b e e b e e bt e b e e et b e e st e bt e s et b e e b e e bt e e e ke e s e nb e e b ene s 2839
L. Du, J. Schroder, M. Morshed, B. Eggleton, A. Lowery



Experimental Demonstration of Polarization Demultiplexing in Stokes Space for Coherent Optical

PDIME-OFDM ...ttt e e et E e R e R e E et E e R R e e et e e n e e et 2842
Z.Yu, X.Yi, Q. Yang, M. Luo, J. Zhang, L. Chen, K. Qiu

Directly modulating a long weak-resonant-cavity laser diode at limited bandwidth of 5 GHz with pre-

leveled 16-QAM OFDM transmission at 20 GDIt/s ..............ccccoiviiiiiiii it sre e e s e sreesre e 2845
M. Cheng, Y. Li, S. Lin, Y. Chi, G. Lin

Efficient Quadrature Squeezing of QPSK Signals by Sideband-Assisted Dual-pump Phase Sensitive

AMPITIET ...t bbb et b e bbb e e R e e bbb e bR e bR bR bbb 2848
M. Gao, T. Kurosu, T. Inoue, S. Namiki

Microresonator-Based Frequency Comb Generator as Optical Source for Coherent WDM

TIANSIIISSION . ...ttt h et be bt e bt et ekt e R b e e b e et e b e oAb e S bt oAb e e bt e n b e eb e e s b e ek e en b e e b e e st e ek e eneenbe e b e e beenen 2851
J. Pfeifle, M. Lauermann, D. Wegner, J. Li, K. Hartinger, V. Brasch, T. Herr, D. Hillerkuss, R. Schmogrow, T.
Schimmel, R. Holzwarth, T. Kippenberg, J. Leuthold, W. Freude, C. Koos

PPLN based phase sensitive amplifiers and their applications ..................cc.cooiiiii 2854
M. Asobe, T. Umeki, H. Takenouchi

Noise Performance of a Multi-Sideband Parametric Multicasting Mixer with Normal Dispersion....................... 2857
Z. Tong, A. Wiberg, E. Myslivets, C. Huynh, B. Kuo, N. Alic, S. Radic

Phase-Sensitive Amplifiers for Optical LinKs..............cccocooiiiiiiiiiiii et 2860
C. Lundstrom, S. Olsson, B. Corcoran, M. Karlsson, P. Andrekson

A Heterodyne Optical Phase-locked Loop for Multiple Applications ................cccooiiiiiniiiiiineeeee e 2863
M. Lu, H. Park, J. Parker, E. Bloch, A. Sivananthan, Z. Griffith, L. Johansson, M. Rodwell, L. Coldren

An LD-Based Ultra-Low Phase Noise OPLL Circuit Using an Optical Voltage Controlled Oscillator ................... 2866

K. Kasai, Y. Wang, M. Nakazawa
Development of a Widely Tunable Narrow Linewidth RF Generator using a Hybrid Silicon Photonic

PIAtfOrI.......ooooi et R e R oo e e es 2869
D. Grund, G. Ejzak, G. Schneider, J. Murakowski, D. Prather

Broadband Passive InP Membrane Regenerator for Silicon-based Optical Interconnect Applications.................. 2872
M. Tassaert, H. Dorren, G. Roelkens, O. Raz

Heterogeneous Photonic Integration for Microwave Photonic Applications...............c.cocoviiiiinne 2875
G. Fish

High-order Photonic Differentiator using On-chip Cascaded Mach-Zehnder Interferometers ....................cccoe.... 2878
J. Dong, A. Zheng, D. Gao, L. Lei, X. Zhang

Compact transmitter and receiver modules for E-band wireless inks ................ccccooiiiiiiiiiiin e 2881

S. Babiel, I. Flammia, A. Stohr, J. Montero-de-Paz, L. Garcia-Munoz, D. Segovia-Vargas, G. Carpintero, A.
Lisauskas, O. Cojocari

Towards Athermal Nanoplasmonic Resonators Based on Cu-TiO,-Si Hybrid Plasmonic Waveguide..................... 2884
S. Zhu, G. Lo, J. Xie, D. Kwong

CMOS-Compatible Silicon Double-etched Apodized Waveguide Grating Couplers for High Efficient

@01 11 1] U1 1 TSP RO U PR PTURPRTTRTPN 2887
C. Li, H. Zhang, M. Yu, G. Lo
Subwavelength Structures in Integrated OPLICS ...........ccooiiiiiiiiiiiii e sre e 2890

P. Cheben, J. Schmid, D. Xu, J. Lapointe, S. Janz, R. Ma, A. Delage, M. Vachon, M. lbrahim, W. Ye, P. Bock, T.
Hall, R. Halir, A. Ortega-Monux, C. Alonso-Ramos, A. Maese, |. Molina-Fernandez, A. Velasco, M. Calvo, J.
Fedeli, L. Vivien, D. Marris-Morini

Energy Efficient T0G-EPON SYSTEIN .............ccoiiiiiiiiiiieiiiiieste sttt sttt sttt sttt sbe et s be et esbe e eesbe et e sbeesbesbeenbesbeeseeabeanees 2953
H. Mukai, F. Tano, J. Nakagawa

Improving Hardware Protection Switching in 10Gb/s Symmetric Long Reach PONS..............cccocoviiiiiiniinnnn, 2956
S. McGettrick, D. Payne, M. Ruffini

High Performance, In-service Correlation OTDR .............cccccoiiiiiiiiiiii s 2959
L. Sandstrom, D. Joffe, G. Bekken, J. Brooks, K. Schneider, R. Goodson

Burst-mode Receiver Technology for Short Synchronization.................ccocooiiiiiiiiiiiii e 2962
X. Qiu

Scalability and Performance of a Distributed AWGR-based All-Optical Token Interconnect

ATCRITECTUTE ...ttt ettt b s bt e bt b e e R b e e b e et e ke e R b e e bt e st e ek e en b e eb e e st e e b e e n b e s bt e st e ek e e seenbeebeebeenean 2990
R. Proietti, C. Nitta, Y. Yin, V. Akella, S. Yoo

Broadband 4x4 Switch Matrix using Fifth-order Resonators ................cc.ccocooiiiiiiiiiiiiie e 2993
P. DasMahapatra, A. Rohit, R. Stabile, K. Williams

A 10 ps Hybrid Optical-Circuit/Electrical-Packet Network for Datacenters .................ccocceciiiiiiniiiininienesenn 2996
N. Farrington, A. Forenchich, P. Sun, S. Fainman, J. Ford, A. Vahdat, G. Porter, G. Papen

Optical Packet Switch Node with Packet Flow Control for Flat Inter-Cluster Data Center Network................... 2999
S. Lucente, J. Luo, A. Rohit, K. Williams, H. Dorren, N. Calabretta

Optical Burst-over-Circuit Switching for Multi-Granularity Traffic in Data Centers................cccoccoviiiienicninens 3002

Q. Huang, Y. Yeo, L. Zhou



Configurable Optical Interconnects for Scalable Datacenters...............cccocoiiiiiiiiiiiiiien s 3005
M. Schlansker, M. Tan, J. Tourrilhes, J. Santos, S. Wang

Demonstration of Cascaded Operation of Active-Passive Integrated 4x4 SOA Switches with On-Chip

Monitoring for Power Control and Energy Consumption Optimization.................c.ccocooviniiiiniinininnenenc e 3008
K. Wang, A. Wonfor, R. Penty, L. White

Novel Back-to-Back Uni-Traveling-Carrier Photodiodes with High Responsivity and Wide Bandwidth ............... 3011
T. Shi, B. Xiong, C. Sun, Y. Luo

Ultra-high-speed uni-traveling carrier photodiodes and their applications ...................c.ccooiniiiinin, 3014
C. Renaud

A Novel Photonic Integrated ReZENEIAtOr.................coouiiiiiiiiiiiiii ettt sr e sb et e nbesaeenenas 3017

N. Andriolli, F. Bontempi, S. Faralli, E. Ciaramella, G. Contestabile
High-Efficient InP-Based Balanced Photodiodes Integrated with 90° Hybrid MMI for Compact 100

Gb/S CONEIENt RECEIVET ..........ocuiiiiiiiiiici ettt b bbbt b et b bbbt b bt ne b e 3020
H. Yagi, N. Inoue, Y. Onishi, R. Masuyama, T. Katsuyama, T. Kikuchi, Y. Yoneda, H. Shoji

Coherent Receiver Photonic Integrated CIrCuits ...............ccooiiiiiiiiiiiiii s 3023
M. Schell, H. Bach, K. Janiak, N. Keil, M. Mohrle, P. Runge, Z. Zhang

Optical Interconnect for VOIUME SEIVEIsS.............ccooiiiiiiiiiiiii ittt sttt be b sre e sneas 3026
B. Booth

IM/DD vs. 4-PAM Using a 1550-nm VCSEL over Short-Range SMF/MMF Links for Optical

IIEETCOMIMECTES ........oviiieieiti ettt ettt ettt h et b bt h et b e e bt e bt e btk e e R b e e b e et e b e e a b e eb e e st e ek e e n e Ab e e R b e eb e en b e e bt e st e ke e seenbeebeebeane s 3029
F. Karinou, R. Rodes, K. Prince, I. Roudas, I. Monroy

Intersymbol Interference Penalties for OOK and 4-PAM in Short-range Optical Communications...................... 3032
K. Szczerba, M. Karlsson, P. Andrekson, A. Larsson

High Bandwidth Optical Interconnection for Densely Integrated Server................cccocciiiiiniiiininienic e 3035
J. Matsui, T. Ishihara, T. Yamamoto, K. Tanaka, S. Ide, S. Aoki, T. Aoki, M. Iwaya, K. Kamoto, K. Suematsu, M.
Shiino

100 Gigabit Ethernet Transmission Enabled by Carrierless Amplitude and Phase Modulation Using

QAIM RECEIVEIS .....ccuviiiiiiiiteiiieeitte et e st e e eteestse e ebe e s tae e steesbeeateeeateesabeeabe e et ae e beesabe e beeesseeasbesabeeateeebeesabeeabeeenteeaseesnbeesteennreenns 3038
J. Wei, L. Geng, R. Penty, I. White, D. Cunningham

Orthogonal Multipulse Modulation for 64 Gigabit Fibre Channel ...................cccocooiiiiiiiiie 3041
J. Ingham, R. Penty, I. White, D. Cunningham

Single-Stage FDE Supported by Training-Aided Channel Estimation for Coherent Optical Receivers.................. 3044
F. Pittala, F. Hauske, J. Nossek

80 Gb/s Decision Feedback Equalizer for Intersymbol Interference Limited Channels...................cccccoeiiininnnnn 3047
L. Moeller, A. Awny, J. Junio, C. Bolle, C. Scheytt, A. Thiede

Pilot-Assisted Channel Estimation Methods for Coherent Receivers ...............cccoovininiiciiiincccee e 3050

B. Spinnler, S. Calabro, M. Kuschnerov

Multi-modulus Blind Equalizations for Coherent Spectrum Shaped PolMux Quadrature Duobinary

SEGNAL PROCESSIIE ...ttt bbb s b e e s e bt e b e R e e R b e bt e b e e e bt et e bt b e e bt e ne e b nrean 3053
J. Zhang, J. Yu, Z. Dong, N. Chi, X. Li

Low-Complexity Fractionally-Spaced Frequency Domain Equalization with Improved Channel

Estimation for Long-Haul Coherent Optical SYSteIS .............ccoiiiiiiiiiiiiiice et 3056
C. Zhu, A. Tran, F. Hauske, S. Chen, T. Anderson, E. Skafidas

Fractionally-Spaced Frequency Domain Linear Crosstalk Cancellation with Spectral Alignment

Techniques for Coherent Superchannel Optical SYStEIMS .............cccoiiiiiiiiiiiiiii e 3059
J. Pan, A. Stark, C. Liu, S. Ralph

Overhead-Free Channel Estimation using Implicit Training for Polarization-Multiplexed Coherent

OPLICAL SYSTEIMS ........oviiiiiitiiiie etttk ettt e et b e e bt s he e teeb e e R b e eh £ e e e eE £ e a b e ehe e et e b e em b e eb e e R e e b e e b e nbe e s b e ebeemeenbenbeenneanean 3062
C. Zhu, F. Pittala, M. Finkenbusch, P. Krummrich, F. Hauske, A. Tran, J. Nossek, T. Anderson

Phase Sensitive Signal Processing using Semiconductor Optical Amplifiers.................ccocooeiiiiiiinnncc 3065
A. Ellis, S. Sygletos

Investigation of black-box phase regeneration using single bi-directional PPLN waveguide .................c.ccccccevnnnn. 3068

A. Albuquerque, B. Puttnam, M. Drummond, A. Szabo, D. Mazroa, S. Shinada, N. Wada, R. Nogueira

Orthogonal Phase Quadratures Conversion to DifferentWavelengths Through Phase-Sensitive

FourWave Mixing in an Highly Nonlinear Fiber ...............ccccccoooiiiiiiiiii e 3071
F. Ros, P. Calabrese, N. Kang, E. Palushani, C. Peucheret

Transmission Performance of Phase-Preserving Amplitude Regenerator based on Optical Injection

LLOCKIIIE ...ttt ke bt bttt b e bt e bt et ek e e R b e e H £ et e k£ oA oAbt oA £ e ARt oAb e eE £ e Rt e b e e R b e Rt e Rt e ke Re e b e b e e nenbe s 3074
L. Jones, F. Parmigiani, V. Rancano, M. Ettabib, P. Petropoulos, D. Richardson



All-Optical Phase Noise Suppression Using Optical Nonlinear Mixing Combined with Tunable

OPLICAL DIELAYS ...ttt b e bt e et bt et e e b e e bt e b e e b e e bt e e e e b e ea b e eb £ e R e e Re e b e e Re e b ekt e neenhe e b e e neene s 3077
M. Chitgarha, S. Khaleghi, M. Ziyadi, W. Daab, A. Mohajerin-Ariaei, D. Rogawski, J. Touch, M. Tur, C.
Langrock, M. Fejer, A. Willner

All-Optical Phase Conjugation Using a 90 degree Optical Hybrid and Nested SOA-MZIs...............ccccooevirvnrennnnn. 3080
R. Yu, N. Fontaine, R. Proietti, B. Guan, S. Yoo

Simultaneous Regeneration of 4x160-Gbit/s WDM and PDM Channels in a Single Highly Nonlinear

J. Wang, H. Ji, H. Hu, J. Yu, H. Mulvad, M. Galili, E. Palushani, P. Jeppesen, W. Wang, L. Oxenlowe

WDM-PON based on Self-Seeded OLT and Wavelength Reuse at ONU ................ccocoiniiiniiinnneeeee e 3086
L. Giorgi, G. Sfameni, F. Cavaliere, R. Corsini, M. Presi, E. Ciaramella

Up to 45km-long Amplified Self-Seeded RSOA based External Cavity for 2.5Gb/s WDM PON

L1113 11T R (1) OSSP SPRPUPRPR: 3089
Q. Deniel, F. Saliou, P. Chanclou, D. Erasme, R. Brenot

Self-Seeded RSOA based WDM-PON Transmission Capacities ...............cocooiiiiiiiiiniiiieiicc e 3092
Q. Deniel, F. Saliou, P. Chanclou, D. Erasme

400 Gb/s (40 x 10 Gb/s) ASE Injection Seeded WDM-PON based on SOA-REAM ...........c..ccociiiiiiiininiiiinin, 3095

J. Kim, S. Yoo, S. Moon, D. Kim, C. Lee
40-km Reach Symmetric 40-Gbit/s A-tunable WDM/TDM-PON Using Synchronized Gain-Clamping

SOA e 3098
K. Taguchi, H. Nakamura, K. Asaka, T. Mizuno, Y. Hashizume, T. Yamada, M. Ito, H. Takahashi, S. Kimura, N.
Yoshimoto

Cost-effective, Asynchronous 4 x 40Gbps Full-duplex OCDMA Demonstrator Using Apodized

SSFBGs and a Multi-port Encoder/DeCoder ................cccoviiiiiiiiiiiiiiie ettt st ae bbb sne b sneesee e 3101
R. Matsumoto, T. Kodama, S. Shimizu, R. Nomura, K. Omichi, N. Wada, K. Kitayama

Space-Division Multiplexed TranSImiSSION ...............covioiiiiiiiiii e 3104
S. Randel

Recent Progress in Space-Division Multiplexed Transmission Technologies ...................ccccooiiininiiniiici, 3164

T. Morioka

6x28-Gbaud Few-Mode Recirculating Loop Transmission with Gain-Equalized Inline Few-Mode

FIDET AMIPIITIET ...ttt b et h et b e et s bt et e bt e a bt eb e e s et b e e b e e beesb et e eneesbeebeenneanean 3168
E. Ip, M. Li, K. Bennett, S. Bickham, Y. Huang, A. Tanaka, E. Mateo, J. Hu, T. Wang, A. Korolev, K. Koreshkov,
W. Wood, J. Linares, C. Montero, V. Moreno, X. Prieto, Y. Yano, Y. Aono, T. Tajima, K. Fukuchi

Low Computational Complexity Mode Division Multiplexed OFDM Transmission over 130 km of

FEW IMOME FIDEY .......cooiiiiiiiicec bbbt E et e bbbt b e e s e e b e e b e b e et e ke e b e nb e s e e b b s 3171
B. Inan, Y. Jung, V. Sleiffer, M. Kuschnerov, L. Gruner-Nielsen, S. Adhikari, S. Jansen, D. Richardson, S. Alam, B.
Spinnler, N. Hanik

Assessing the Performance of Multi-Layer Path Computation Algorithms for different PCE

AT CRIEECTUTES ...ttt b bbbt h bt h e E e H b st e bt b e e bt e b b e et e b e e bbbt b e et e ne et 3174
S. Martinez, V. Lopez, M. Chamania, O. Gonzalez, A. Jukan, J. Fernandez-Palacios

An Integrated Stateful PCE / OpenFlow controller for the Control and Management of Flexi-Grid

OPLICAL INEEWOTKS ...ttt bbbt bbb b e b e bbb et e bt e s et b e e b e bt et e ke e s nb e e e b ene s 3177
R. Casellas, R. Martinez, R. Munoz, L. Liu, T. Tsuritani, I. Morita

Experimental Validation of Dynamic Restoration in GMPLS-controlled Multi-layer Networks using

PCE-based Global Concurrent OptimiZation................cccooiiiiiiiiiiiii e bbb saes 3180
R. Martinez, A. Castro, R. Casellas, R. Munoz, L. Velasco, R. Vilalta, J. Comellas

PCE: what is it, How does it work and what are its imitations?....................cccocevii e 3183
R. Munoz, R. Casellas, R. Martinez

Integration of Optical Fiber and Optoelectronic Devices................ccccoiiiiiiiiiiiiiii e 3238
J. Badding, P. Sazio, V. Gopalan, A. Peacock, N. Healy, J. Sparks, M. Krishamurthi

Identification of high-PMD sections along installed optical cables with long range OFDR ..................cccocnennn. 3242
F. Ito, X. Fan, Y. Koshikiya

Polarization Diversity Detection for Equidistant Target Discrimination in Passive Optical Networks ................... 3245

S. Gade, M. Jastram, C. Schaffer, E. Weis, D. Breuer, D. Fritzsche
Ultra-fine optical spectrum microscope using optical channel estimation and spectrum fusion

BECHIMQIUE ..ot b bt h b bt E e E b h b bR R btk h bbbt 3248
H. Shang, Z. Li, T. Gui, Y. Bao, X. Feng, J. Li, H. Fu, D. Geng

Waveguide optics for novel in situ biomedical imaging...................ccocoiiiiiiiii 3251
D. Sampson, D. Lorenser

Adiabatic MIcroring MOUIALOTS ...............cooiiiiiiiie et b et e st e e bbb e b e b e e b sbe e e e be e b e snee s 3254
A. Biberman, E. Timurdogan, M. Watts, W. Zortman, D. Trotter

Silicon Microring Modulators for Advanced Modulation Formats..................ccccooiiiiiiiniiniinin e 3257

P. Dong, C. Xie, L. Buhl, Y. Chen



60 Gbit/s Silicon modulators with enhanced electro-optical Efficiency...............c.cccooiiiiii 3260
X. Xiao, H. Xu, X. Li, Z. Li, T. Chu, J. Yu, Y. Yu

DQPSK/QPSK Modulation at 40-60 Gb/s using Low-Loss Nested Silicon Mach-Zehnder Modulator ................... 3263
K. Goi, H. Kusaka, A. Oka, Y. Terada, K. Ogawa, T. Liow, X. Tu, G. Lo, D. Kwong

20-Gb/s DPSK Transmission with 550-ps/nm Dispersion Tolerance using Silicon Mach-Zehnder

IMLOAUIALOT ...ttt bbbkt b et h e h b H R e b e st e bt b e e R b e bttt h e bbbt n et b e n e 3266
K. Goi, H. Kusaka, A. Oka, Y. Terada, K. Ogawa, T. Liow, X. Tu, G. Lo, D. Kwong
Silicon-Organic Hybrid (SOH) Modulator Generating up to 84 Gbit/s BPSK and M-ASK Signals...................... 3269

R. Palmer, L. Alloatti, D. Korn, P. Schindler, R. Schmogrow, M. Baier, S. Koenig, D. Hillerkuss, J. Bolten, T.
Wahlbrink, M. Waldow, R. Dinu, W. Freude, C. Koos, J. Leuthold

Monolithically Integrated 8-Channel WDM Reflective Modulator................ccccovviiiiiiininiciiie e 3272
S. Stopinski, M. Malinowski, R. Piramidowicz, M. Smit, X. Leijtens

12.5GB Operation of a Novel Monolithic 1.55pm BPSK Source Based on Prefixed Optical Phase

SWILCHIIE ...t b e b et b et h s e e R e e h b e bR e R e e b b e R R R b et nre e 3275
C. Kazmierski, D. Carrera, K. Lawniczuk, G. Aubin, J. Provost, R. Guillamet
32-bit/s/Hz Spectral Efficiency WDM Transmission over 177-km Few-Mode Fiber...............cccccoiiniinininnnnn. 3278

R. Ryf, S. Randel, N. Fontaine, M. Montoliu, E. Burrows, S. Corteselli, S. Chandrasekhar, A. Gnauck, C. Xie, R.
Essiambre, P. Winzer, R. Delbue, P. Pupalaikis, A. Sureka, Y. Sun, L. Gruner-Nielsen, R. Jensen, R. Lingle

146)1.x6x19-Gbaud Wavelength- and Mode-Division Multiplexed Transmission over 10x50-km Spans

of Few-Mode Fiber with a Gain-Equalized Few-Mode EDFA ..................ccccooiiiiiii e 3281
E. Ip, M. Li, K. Bennett, Y. Huang, A. Tanaka, A. Korolev, K. Koreshkov, W. Wood, E. Mateo, J. Hu, Y. Yano

First Demonstration of a Broadband 37-cell Hollow Core Photonic Bandgap Fiber and Its Application

to High Capacity Mode Division MUuHipIeXing..............cocoiiiiiiiiiiiii et 3284
Y. Jung, V. Sleiffer, N. Baddela, M. Petrovich, J. Hayes, N. Wheeler, D. Gray, E. Fokoua, J. Wooler, N. Wong, F.
Parmigiani, S. Alam, J. Surof, M. Kuschnerov, V. Veljanovski, H. Waardt, F. Poletti, D. Richardson

High Capacity Field Trials of 40.5 Tb/s for LH Distance of 1,822 km and 54.2 Tb/s for Regional

DiISEANCE OF 634 KIM.........ooiiiiiiiiiii bbb h bbbt reane s 3287
T. Xia, G. Wellbrock, A. Tanaka, M. Huang, E. Ip, D. Qian, Y. Huang, S. Zhang, Y. Zhang, P. Ji, Y. Aono, S.
Murakami, T. Tajima

Single-carrier 400G interface and 10-channel WDM transmission over 4,800 km using all-ETDM 107-

Gbhaud PDM-QPSK ... 3290
G. Raybon, A. Adamiecki, P. Winzer, C. Xie, A. Konczykowska, F. Jorge, J. Dupuy, L. Buhl, S. Chandrashekhar, S.
Draving, M. Grove, K. Rush

200 Gb/s and Dual-Wavelength 400 Gb/s Transmission over Transpacific Distance at 6 b/s/Hz

SPECLIAl EffICIEIICY ...ttt bbbt s e bt a e bt b e e bt R b e nb e e b e e bt e st e ket e et ar e e nre e 3293
H. Zhang, J. Cai, H. Batshon, M. Mazurczyk, O. Sinkin, D. Foursa, A. Pilipetskii, G. Mohs, N. Bergano

Record Low Loss, Record High FOM Optical Fiber with Manufacturable Process ................ccccocevininiiiinnnenn. 3296
M. Hirano, T. Haruna, Y. Tamura, T. Kawano, S. Ohnuki, Y. Yamamoto, Y. Koyano, T. Sasaki

Long-haul Ethernet-Transport Integrated Packet/Circuit Hybrid Network Field-Trial.................c.cccoinininnnnn. 3299

S. Bjornstad, R. Veisllari, K. Bozorgebrahimi

First Demonstration of enhanced Software Defined Networking (eSDN) over elastic Grid (eGrid)

Optical Networks for Data Center Service MIIration ..............ccooooiiiiiiiiiiiiiic e 3302
J. Zhang, Y. Zhao, H. Yang, Y. Ji, H. Li, Y. Lin, G. Li, J. Han, Y. Lee, T. Ma

First OpenFlow-based Software-Defined A-Flow Architecture for Flex-Grid OFDMA Mobile

Backhaul over Passive Optical Networks with Filterless Direct Detection ONUS............ccccoeiiiiiiininincncce 3305
N. Cvijetic, A. Tanaka, P. Ji, S. Murakami, K. Sethuraman, T. Wang

Terabit+ (192 _ 10 Gb/s) Nyquist Shaped UDWDM Coherent PON with Upstream and Downstream

OVer @ 12.8 MM BANM ............oooiiiiiiii e e st e e e e e e e b e e e e ba e e e ebb e e e e be e e e braeeatbeeeabeeeataaeanes 3308
A. Shahpari, J. Reis, R. Ferreira, D. Neves, M. Lima, A. Teixeira
100 Gbit/s Wireless Link with mm-Wave Photonics...................ccccoiiiiiiiiiii e 3311

S. Koenig, F. Boes, D. Lopez-Diaz, J. Antes, R. Henneberger, R. Schmogrow, D. Hillerkuss, R. Palmer, T. Zwick,
C. Koos, W. Freude, O. Ambacher, |. Kallfass, J. Leuthold

Wavelength-tunable QAM Synthesis by Direct Modulation of Injection-locked Fabry-Perot

SeMECONMAUCLOT LLASEI'S ........ooiiiiiiiiiiitii et b e s b e e s e bt b e R e e s b e bt e b e e bt e hb e bt e s e b e s e b e nreen 3314
R. Slavik, J. Kakande, R. Phelan, J. O'Carroll, B. Kelly, D. Richardson

Small-Form-Factor All-InP Integrated Laser Vector Modulator Enables the Generation and

Transmission of 256-Gb/s PDM-16QAM Modulation FOrmat .................ccccoooiiiiieii i see e 3317
S. Chandrasekhar, X. Liu, P. Winzer, J. Simsarian, R. Griffin

High-speed Fading-free Direct Detection for Double-Sideband OFDM Signal via Block-wise Phase

SWIECHIIIE ...ttt h et bbb b e b s bt ekt b Rttt b e et b e bt bbbt b e 3320
X. Chen, A. Li, D. Che, Q. Hu, Y. Wang, J. He, W. Shieh
ROADM System for Space Division Multiplexing with Spatial Superchannels....................cccocoiiniii, 3323

M. Feuer, L. Nelson, K. Abedin, X. Zhou, T. Taunay, J. Fini, B. Zhu, R. Isaac, R. Harel, G. Cohen, D. Marom



Flexible ALI-FOptical OFDM USINEZ WSS ... .ottt bbbttt e b e s bt e b e be e b e sbeenneenean 3326
L. Du, J. Schroder, J. Carpenter, B. Eggleton, A. Lowery

406.6-Gb/s PDM-BPSK Superchannel Transmission over 12,800-km TWRS Fiber via Nonlinear Noise

SQUEEZING.........oeviitiiti ittt ettt ettt ettt be e b e s bt e b e ekt e s b e e b e oAt e eE e e R b oA H £ eh £ e b e es b e eb e e h e e bt e R b e nb e e b e ekt e Rt e be e b e e beabe et e nre et 3329
X. Liu, S. Chandrasekhar, P. Winzer, R. Tkach, A. Chraplyvy

Generation of 1500-tone, 120nm-wide Ultraflat Frequency Comb by Single CW Source................ccoceveneiiiennnnenn. 3332
V. Ataie, B. Kuo, E. Myslivets, S. Radic

Optically Reconfigurable 1x4 Silicon-on-Insulator Remote Node Switch for Access Networks ...............c.ccoceenenee. 3335

O. Raz, M. Tassaert, G. Roelkens, H. Dorren

Four- and Eight-Port Photonic Switches Monolithically Integrated with Digital CMOS Logic and

L0 A O3 111 £ SRR PTRPR: 3338
B. Lee, A. Rylyakov, W. Green, S. Assefa, C. Baks, R. Rimolo-Donadio, D. Kuchta, M. Khater, T. Barwicz, C.
Reinholm, E. Kiewra, S. Shank, C. Schow, Y. Vlasov

First Monolithic GaAs I1Q Electro-optic Modulator, Demonstrated at 150 Gbit/s with 64-QAM..................ccce..e. 3341
D. Korn, P. Schindler, C. Stamatiadis, M. O'Keefe, L. Stampoulidis, R. Schmogrow, P. Zakynthinos, R. Palmer, N.
Cameron, Y. Zhou, R. Walker, E. Kehayas, I. Tomkos, L. Zimmermann, K. Petermann, W. Freude, C. Koos, J.
Leuthold

A 400 Gb/s WDM Receiver Using a Low Loss Silicon Nitride AWG Integrated with Hybrid Silicon

PROEOAELECTOTS. ... ...ttt h e bbbt h bt E e e bt e bt e e e b e e s bt e bt e s e e b b e b e Rt e ek e hb e bt e e neene s 3344
M. Davenport, J. Bauters, M. Piels, M. Heck, A. Chen, A. Fang, J. Bowers

224-Gb/s PDM-16-QAM Modulator and Receiver based on Silicon Photonic Integrated Circuits....................... 3347
P. Dong, X. Liu, S. Chandrasekhar, L. Buhl, R. Aroca, Y. Baeyens, Y. Chen

Integrated Tunable CMOS Laser for Si Photonics.............c.ccoooiiiiiiiiiii et 3350
E. Marchena, T. Creazzo, S. Krasulick, P. Yu, D. Orden, J. Spann, C. Blivin, J. Dallesasse, P. Varangis, R. Stone,
A. Mizrahi

Integrated Silicon Photonic Laser Sources for Telecom and Datacom ...............cccocoiiiiiiiiiiniicne e 3353
B. Koch, E. Norberg, B. Kim, J. Hutchinson, J. Shin, G. Fish, A. Fang

A 33mW 100Gbps CMOS Silicon Photonic WDM Transmitter Using Off-Chip Laser Sources.................cc.ccee. 3356
X. Zheng, E. Chang, I. Shubin, G. Li, Y. Luo, J. Yao, H. Thacker, J. Lee, J. Lexau, F. Liu, P. Amberg, K. Raj, R.
Ho, J. Cunningham, A. Krishnamoorthy

Towards 400GBASE 4-lane Solution Using Direct Detection of MultiCAP Signal in 14 GHz

Bandwidth Per Lane............c.ooiiiiiiiiii bbbt rene s 3359
M. Olmedo, Z. Tianjian, J. Jensen, Z. Qiwen, X. Xiaogeng, |. Monroy

Author Index





