39th European Conference and
Exhibition on Optical Communication

(ECOC 2013)

IET Conference Publications 622

London, United Kingdom
22-26 September 2013

Volume 1 of 2

ISBN: 978-1-62993-593-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

A Review of Few-Mode Fibers for Space-Division Multiplexed TranSmiSSiONS...............cccoeiiriiiiiiniinenee s 1
P. Sillard; D. Molin

Seven-Core Fiber with Enlarged Aeff and Full-C-band Seven-Core EDFA for 100-Tbit/s-Class Transoceanic

Transmission
K. Igarashi; K. Takeshima; T. Tsuritani; H. Takahashi; S. Sumita; I. Morita; Y. Tsuchida; M. Tadakuma; K. Maeda; T. Saito; K.
Watanabe; K. Imamura; R. Sugizaki; M. Suzuki

Crosstalk Suppressed Hole-assisted 6-core Fiber with Cladding Diameter of 125 pm ............ccocooiiiiiiiiii e 7
T. Sakamoto; K. Saitoh; N. Hanzawa; K. Tsujikawa; Lin Ma; M. Koshiba; F. Yamamoto

Crosstalk Increase in Tightly Bent Multi-Core Fiber Due to Power Coupling Mediated by Cladding Modes
T. Hayashi; T. Taru; T. Sasaki; K. Saitoh; M. Koshiba

Trench-assisted Low-crosstalk Few-mode Multicore FIDer ... 13
Y. Sasaki; K. Takenaga; S. Matsuo; K. Saitoh; M. Koshiba

Highly Integrated Monolithic Photonic Integrated Circuits ...............coooiiiiiiiiii e 16
C. R. Doerr

Systems and Devices in a 30 GHz Silicon-on-Insulator PIAtfOrm ................ccoiiiiiiiiiiiii s 18

C. Galland; A. Novack; Yang Liu; Ran Ding; M. Gould; T. Baehr-Jones; Qi Li; Yisu Yang; Yangjin Ma; Yi Zhang; K. Padmaraju;
K. Bergmen; A. E.-J. Lim; Guo-Qiang Lo; M. Hochberg

CMOS-Compatible Nonuniform Grating Coupler with 86% Coupling Efficiency..............c.cccooviiiiiiiniiniiceeeee 21
W. S. Zaoui; A. Kunze; W. Vogel; M. Berroth; J. Butschke; F. Letzkus

Spectrally-sliced Coherent Receivers for THz Bandwidth Optical Communications ................cccocooviiiiiiincnninc e 24
N. K. Fontaine

Progress in InP-based Photonic Components and Sub-systems for Digital Coherent Systems at 100Gbit/s and

DEYOIIA ...ttt st bR b bR R E R R AR £ £ R R R £ £ R bR eR £ R EeE SRR £ R R R R AR £ R R b E et b b bRt et b e 27
W. Forysiak

Fast Wavelength Switching Digital Coherent OFDM TIanSCEIVEr ...............cccoiiiiiiiiiiiiiiiiie e 30

R. Maher; Kai Shi; S. J. Savory; B. C. Thomsen

Fixed Point and Power Consumption Analysis of a Coherent Receiver for Optical Access Networks Implemented
LT g OSSR 33
D. Cardenas; D. Madan; Sai Win; D. Lavery; S. Savory

Novel Digital Equalizer for XPM-induced Polarization Crosstalk using Overlapped Fast Independent Component

Analysis
K. Shibahara; M. Fukutoku

Digital Nonlinear Noise Cancellation Approach for Long-haul Optical Transmission SyStems...............cccccccuveiiiiriennincineeneenens 39
Wei-Ren Peng; T. Tsuritani; |. Morita

Co-operation of Digital Nonlinear Equalizers and Soft-Decision LDPC FEC in Nonlinear Transmission ................cc.cocoeiiiiniinns 42

T. Tanimura; S. Oda; T. Hoshida; Y. Aoki; Zhenning Tao; J. C. Rasmussen
Decision Feedback Equalization for Bandwidth-constrained 28Gbaud Nyquist-WDM PDM-8QAM over 37.5 GHz

J. Fickers; A. Ghazisaeidi; M. Salsi; G. Charlet; F. Horlin; P.
Fiber Nonlinearity Compensation by Digital Backpropagati
Field Spectrally-SHCed RECEIVET ..........cocoiiiiiiiriiiiie ittt e e E R b e bt b et b e R b et e st e et en et e anenenren
N. K. Fontaine; Xiang Liu; S. Chandrasekhar; R. Ryf; S. Randel; P. Winzer; R. Delbue; P. Pupalaikis; A. Sureka

Towards a Carrier SDN: An Example for Elastic Inter-datacenter Connectivity
L. Velasco; A. Asensio; J. L. Berral; A. Castro; V. Lépez

Design and Demonstration of Multi-Domain, Multi-Technology Software Defined Networks for High-Performance

Cloud Computing INFrastrUCHUIE ...........cooiiiiiiiii e bbb s 54
M. Channegowda; R. Nejabati; S. Peng; N. Amaya; G. Zervas; Y. Shu; M. Rashidifard; D. Simeonidou
Survivable Resource Orchestration for Optically Interconnected Data Center NetWOrKS.............ccoccoiviiiiinininninicncc s 57

Qiong Zhang; Qingya She; Yi Zhu; Xi Wang; P. Palacharla; M. Sekiya
A Novel Architecture for Highly Virtualised Software-Defined Optical Clouds
A. Stavdas; C. Matrakidis; C. Politi; T. Orphanoudakis; J. Dunne

Bandwidth and Routing Assignment for Virtual Machine Migration in Photonic Cloud Networks.................cccocoviiiiiiiiiiiinns 63
U. Mandal; M. F. Habib; Shugiang Zhang; M. Tornatore; B. Mukherjee

Application-aware and Adaptive Virtual Data Centre Infrastructure Provisioning over Elastic Optical OFDM

IN@EWOTKS ...t bbbt h e h et ettt h e b e bt b e e bt e bt e h s e s s e s b4 bR e b £ AR e AR £ b £ e R b E bR b e e E bR bbb bbbt e e bt n b e 66
Shuping Peng; R. Nejabati; M. Channegowda; D. Simeonidou

Design and Optimization of Fiber-optic Small-cell Backhaul Based on Existing Fiber ...............ccccocoiiniiiniiiicceccee 69
P. P. lannone; K. C. Reichmann; M. G. C. Resende; C. Ranaweera; R. K. Sinha; K. N. Oikonomou

76-Gb/s Highly Spectrally Efficient 2x2 MIMO 60-GHz RoF System Employing I/Q Imbalance Compensation...................cc.ccco... 72

Hou-Tzu Huang; Yu-Hsuan Cheng; Po-Tsung Shih; Chun-Ting Lin; Chun-Hung Ho; Chia-Chien Wei; Wan-Ling Liang; Chung-
Shin Sun; Hsun-Hao Hsu; A. Ng'Oma; Sien Chi

Optical Physical-layer Network Coding OVer Fiber-wireless ..............ccocoiiiiiiiiiiiiie e 75
Zhixin Liu; Lu Lu; Lizhao You; Chun-Kit Chan; Soung-Chang Liew
Small Cell Optical Mobile Backhauling: Architectures, Challenges, and Solutions..................cccoeiiiiiiiiiii e 78

K. Laraqui



Orbital Angular Momentum Transmission (Invited Paper)
A. E. Willner

Multi-Element Fibre for Space-Division Multiplexed TranSmiSSion.................ccooiiiiiiiiiiiie et 84
S. Jain; T. C. May-Smith; V. J. F. Rancafio; P. Petropoulos; D. J. Richardson; J. K. Sahu

Design and Fabrication of Long DMD Maximally Flattened Two-mode Optical Fibres suitable for MIMO

Processing
R. Maruyama; T. Shoji; N. Kuwaki; S. Matsuo; K. Sato; M. Ohashi

Three-mode Multiplexer in Photonic Crystal FIDIe .............cccooiiiiiiiiii et 90
S. Yerolatsitis; T. A. Birks

Simple Crosstalk Characterization Technique without Multiple Core Aceess ..............ccocoiiiiiiiiiiiii 93
K. Nakajima; C. Fukai; Y. Goto; K. Saito

Heterogeneous Integration of Active Semiconductors with Silica-based PLC ..............cccoiiiiiiiiniiicccc e 96
Y. Kurata

Demonstration of 30-Tbps/cm” Bandwidth Density by Silicon Optical Interposers Fully Integrated with Optical

COMIPOMEIIES .........eeeeieteteieaeiete bttt ettt eb stttk s s e e b e b e s R e £ 40 b e s e E e A £ e E 4 E e b e b oA EA 8 A e e £ e b2 b £H £ A £ £ b b e b £h £ £ a0 E e b e E e At e E e E e R e b e R eR b A E e b e b e b e b et et b b e b e bt n b st et enenea 99
Y. Urino; S. Akiyama; T. Akagawa; T. Baba; T. Usuki; D. Okamoto; M. Miura; J. Fujikata; T. Shimizu; M. Okano; N. Hatori; M.
Ishizaka; T. Yamamoto; H. Takahashi; Y. Noguchi; M. Noguchi; M. Imai; M. Yamagishi; S. Saitou; N. Hirayama; M. Takahashi;
E. Saito; D. Shimura; H. Okayama; Y. Onawa; H. Yaegashi; H. Nishi; H. Fukuda; K. Yamada; M. Mori; T. Horikawa; T.
Nakamura; Y. Arakawa

II1-V/Silicon First Order Distributed Feedback Lasers Integrated on SOI Waveguide Circuits .................cccooeeiiiiiiniiiiiiinn, 102
S. Keyvaninia; S. Verstuyft; L. Van Landschoot; D. Van Thourhout; G. Roelkens; G.-H. Duan; F. Lelarge; J.-M. Fedeli; S.
Messaoudene; T. De Vries; E. J. Geluk; B. Smalbrugge; M. Smit

Recent Advances in Electrically Pumped Ge Lasers ..o s 105
J. Michel

Stable Costas Loop Homodyne Detection for 20-Gbit/s QPSK Signal Fiber Transmission ...............cccoccovenniniiniineincinenscne 107
A. Mizutori; S. Y. Set; F. Shirazawa; M. Koga

120 Gbit/s, 64 QAM Coherent Transmission Employing an Optical Voltage Controlled Oscillator ..................cccocooviiiiiiinicnnne 110

Yixin Wang; K. Kasai; T. Omiya; M. Nakazawa

Integrated Circuits for Wavelength Division De-multiplexing in the Electrical Domain
Hyun-Chul Park; M. Piels; E. Bloch; Mingzhi Lu; A. Sivananthan; Z. Griffith; L. Johansson; J. Bowers; L. Coldren; M. Rodwell

Doubling Direct-detection Data Rate by Polarization Multiplexing of 16-QAM without a Polarization Controller ......................... 116
M. Nazarathy; A. Agmon
All-Optical OFDM Demultiplexing by Spectral Magnification and Optical Band-Pass Filtering..................ccocooviiniiiininiinnnn 119

E. Palushani; H. C. H. Mulvad; D. Kong; P. Guan; M. Galili; L. K. Oxenlgwe
Wavelength Demultlplexmg of Nyquist WDM Signals under Large Frequency Offsets in Digital Coherent
Receivers..

Y. Morl .

Enhanced Samplmg Frequency Offset Compensation Algorithm for PDM CO-OFDM Transmission System..............c.cccoceinnne 125
Yingkan Chen; N. Hanik

Experimental Analysis of Single Carrier POLQAM (6Pol-QPSK) Transmission with Soft-Decoding...............c.ccoocenviniiniinennn. 128
H. Bulow; Xiaofeng Lu; L. Schmalen

Blind Adaptive Equalization for 6PoISK-QPSK SiZNALS ...........ccccoiiiiiiiiii e 131
S. Alreesh; J. K. Fischer; P. W. Berenguer; C. Schubert

Joint Frame Synchronization and Frequency Offset Estimation in Coherent Optical Transmission Systems..............c.cc.cocvveieienne 134
F. Pittala; Juan Qi; M. Msallem; J. A. Nossek

Challenges and Opportunities of MIMO Processing for Optical Transport SYStemS ..............cccoceiviiriiiiiiniineinese e 137

S. Bigo; M. Salsi; O. Bertran-Pardo; J. Renaudier; G. Charlet

Optical Packet and Circuit Integrated Networks and SDN Extensions
H. Harai

Traffic Engineering Database Dissemination for Multi-layer SDN Orchestration..................ccccoooviiiiiiiii 143
0. Gonzélez De Dios; V. Lépez; C. Haya; C. Liou; Ping Pan; G. Grammel; J. Antich; J. P. Fernandez-Palacios

Experimental Demonstration of Adaptive Virtual Network Topology Control Mechanism Based on SDTN

ATCRIEECIUIE ...ttt bbbt h et b e b bt eb e o h e e b o4 4o b e e b £ e bt e s s eh b e st A H e AR e e b e 4 H e AR e e b d e b b e bt e bt et e b e bt bt nb e e bt bt b e e b e ebe e e enren 146
T. Miyamura; D. Shimazaki; S. Arakawa; Y. Koizumi; S. Kamamura; K. Sasayama; K. Shiomoto; M. Murata

Novel Approaches for Composition of Online Virtual Optical Networks Utilizing O-OFDM Technology ...............ccoccovrvininnnennnn. 149
A. Hammad; R. Nejabati; D. Simeonidou

Dynamic Virtual Network Embedding Scheme based on Network Element Slicing for Elastic Optical Networks............................ 152
Jiawei Zhang; B. Mukherjee; Jie Zhang; Yongli Zhao

10.3Gb/s Burst-mode XFP Transceiver with Emphasis for 10G-EPON Multi-port OLT using RS(255, 223) FEC........................... 155

S. Yoshima; M. Noda; T. Suehiro; N. Suzuki; T. Nishitani; M. Nogami; J. Nakagawa
Experimental Demonstration of C-band Burst-mode Transmission for High Power Budget (64-split with 40km

Distance) TWDIM-PON SYSEEIIS ..........ccoiiiiiiiiiiiiii e s bbb bbb s 158
S. Ihara; S. Yoshima; T. Suehiro; M. Noda; E. lgawa; M. Nogami; J. Nakagawa

Gigabit SFP Transceiver with Integrated Optical Time Domain Reflectometer for Ethernet Access Services...............c.cccoevivnnennn. 161
N. Parkin; M. Bartur; D. Nesset; D. Jenkins

High-Speed Electronics for Short-Link Communication.................cooiiiiiiiiiiiiii e 164

J. Bauwelinck; R. Vaernewyck; J. Verbrugghe; W. Soenen; B. Moeneclaey; C. Van Praet; A. Vyncke; G. Torfs; X. Yin; X. Z. Qiu; J.
Vandewege; N. Sotiropoulos; H. De Waardt; R. Cronin; G. Maxwell; T. Tekin; P. Bakopoulos; C. P. Lai; P. D. Townsend

100-ns y-selective Burst-Mode Transceiver for 40-km Reach Symmetric 40-Gbit/s WDM/TDM-PON ............ccccoceiriiniinicniicnnens 167
K. Taguchi; H. Nakamura; K. Asaka; S. Nakano; S. Kimura; N. Yoshimoto



Glasses for Infrared Fibre Applications
H. Ebendorff-Heidepriem

Diode-pumped Wideband Thulium-doped Fiber Amplifiers for Optical Communications in the 1800 - 2050 nm

Z. Li; A. M. Heidt; S. U. Alam; N. Simakov; Y. Jung; J. M. O. Daniel; D. J. Richardson

Demonstration of a 2um-OTDR..
M. Belal; S. U. Alam; J. K. Sahu; D. J. Richardson; T. P. Newson

Advanced Optical Components for Access and Datacenters................coooiiiiiiiiiiiiii e 179
D. Piehler
Multi-Channel 11.3-Gb/s Integrated Reflective Transmitter for WDM-PON ...............cccooiiiiiiiiiii s 180

C. P. Lai; R. Vaernewyck; A. Naughton; J. Bauwelinck; X. Yin; X. Z. Qiu; G. Maxwell; D. W. Smith; A. Borghesani; R. Cronin; K.
Grobe; N. Parsons; E. Kehayas; P. D. Townsend

Three-Mode Plc-type Multi/Demultiplexer for Mode-division Multiplexing TranSmission.............cc.cccocooviiiiiinic 183
N. Hanzawa; K. Saitoh; T. Sakamoto; K. Tsujikawa; T. Uematsu; M. Koshiba; F. Yamamoto
Employing an Integrated Mode Multiplexer on Silicon-on-Insulator for Few-mode Fiber Transmission .............c...cccccoovviiiinennn. 186

Haoshuo Chen; R. Van Uden; C. Okonkwo; B. Snyder; O. Raz; P. O'Brien; H. Van Den Boom; H. De Waardt; T. Koonen
40 nm Tuneable Source for Colourless ONUs based on Dual Hybridly Integrated Polymer Waveguide Grating

LLASEI'S ...tttk h ettt b R R R e R £ R R ek £ Rk R AR e £ e E £k E R £ R R £ R oA £ eE e eE e R SRR R £ R h R h e eE e R bR R R R e bt h et h et et n e 189
D. De Felipe; C. Zawadzki; Z. Zhang; W. Brinker; H. N. Klein; M. Mohrle; N. Keil; N. Grote; M. Schell

Demonstration of 74 GHz Parametric Optical Sampled Analog-to-Digital Conversion..............cc.ccccoeoiiiiniiiiiienieceeeeee 192
A. 0. J. Wiberg; D. J. Esman; Lan Liu; Zhi Tong; E. Myslivets; N. Alic; S. Radic

Performance Analysis of Simultaneous Multilevel Amplitude and Phase Regeneration ..................cc.cccooeiviiiiiiiniince 195
T. Roethlingshoefer; G. Onishchukov; B. Schmauss; G. Leuchs

Mode-selective Wavelength Conversion Based on Four-wave Mixing in a Multimode Silicon Waveguide ...............c.cccoeovniinenn. 198

Yunhong Ding; Jing Xu; Haiyan Ou; C. Peucheret

All-Optical Pre-Distortion and Fibre Loop Phase Conjugation of POLMUX Signals for Pre-Compensation of

FADIE NONIIMEATTLY ...ttt h bt bt h et b bbb b e H e s e e oA £ e h e h b s ek b e b1 e e st e b es £ e bt b £ e b s bbbt e bt neeb e n et e b e 201
M. D. Pelusi

Tunable Optical Correlator using an Optical Frequency Comb for Generating Multiple Taps in a Tapped Delay-

Line Composed of a Single Nonlinear Element... .
M. Ziyadi; M. R. Chitgarha; S. Khaleghi; A. Mohajerin-Ariaei;
E. Willner

Reconfigurable 2-D WDM Optical Tapped-Delay-Line to Correlate 20Gbaud QPSK Data ..
M. R. Chitgarha; M. Ziyadi; S. Khaleghi; A. Mohajerin-Ariaei; A. Almaiman; J. D. Touch; M. Tur; C. Langrock M. M. Fejer; A.
E. Willner

Spectral Shaping for High Spectral Efficiency in Long-Haul Optical Transmission Systems ..............c.ccocooenviniiniiniincineicnns 210
M. Mazurczyk

401 km Unrepeatered Transmission of Dual-Carrier 400 Gb/s PDM-16QAM Mixed with 100 Gb/s Channels
D. Mongardien; C. Bastide; B. Lavigne; S. Etienne; H. Bissessur

Transmission of 256 Gb/s PM-16QAM and 128 Gb/s PM-QPSK Signals over Long-Haul and Submarine Systems

with Span Lengths Greater tham 100 KIN...........ccocooiiiiiii ettt b bbbt h et e sttt b e bt b et e bt eb s b e n s e 216
J. D. Downie; J. Hurley; D. Pikula

Ultra-Long-Haul MCF Transmission Systems
H. Takahashi; T. Tsuritani

Constellation Expansion and Iterative Demapping and Decoding for 100G SysStems ..............cccccoviiiiiiiiiniiiiee s 222
P. Leoni; V. Sleiffer; S. Calabro; B. Lankl

Simplified Transmitter-Side DSP Implementation for Optical Multilevel Signaling with Delay Detection.................ccccoccovinnnnnne. 225
N. Kikuchi; T. Yano

DSP for High Spectral Efficiency 400G TranSImiSSION ............ccooiiiiiiiiiiiiiiiiee et 228
Xiang Zhou

Experimental Investigation of Training Sequence for Adaptive Equalizer Initialization in DP-16QAM System ..............ccccccoevennnn. 231

Meng Yan; Zhenning Tao; T. Tanimura; S. Oda; Yinwen Cao; Ying Zhao; T. Hoshida; J. C. Rasmussen
Fully-blind Cycle Slip Compensation with Time-interleaved Polarisation Coding in Two Dimensional Phase

DIOMMIAIIL ... bbbt bbbt s e bt b bbb R b h R R £ e R e E e E e R R bR e R £ R £ R e Rkt e e bbb bRt b b bt bt eenr e 234
T. Yoshida; T. Sugihara; T. Fujimori; K. Ishida; T. Mizuochi

Hybrid InP/Polymer Optical Line Terminals for 40-Channel 100-GHz spectrum-sliced WDM-PON ............ccccoceriiniinnieniienennn. 237
D. De Felipe; C. Zawadzki; Z. Zhang; A. Maese; M. Wenzel; H. Li; G. Przyrembel; A. Sigmund; M. Méhrle; N. Keil; N. Grote; M.
Schell

Optical True-time-delay Microwave Beam-Steering with 1 Gb/s Wireless Transmission for In-building Networks ........................ 240
Z. Cao; F. Li; H. P. A. Van Den Boom; E. Tangdiongga; A. M. J. Koonen

16-Channel Tunable VCSEL Array with 50-GHz Channel Spacing for TWDM-PON ONUS...........ccccsveriiinniniiniineenee e 243
Eun-Gu Lee; Jyung Chan Lee; Sil-Gu Mun; Eui-Suk Jung; Jong Hyun Lee; Sang Soo Lee

Low-Cost Transmitter for Flexible-Format Generation up to 16-QAM for Spectral-Efficiency Conscious PONS................cccocce... 246
B. Schrenk; I. Lazarou; S. Dris; P. Bakopoulos; H. Avramopoulos; M. Stierle; H. Leopold

Integrated Microwave Photonics for Access SYStEIMS............ccoiiiiiiiiiiiiii 249

J. Capmany; P. Mufioz
Precise Tailoring of Longitudinal Acoustic Property of Optical Fibers by a Hydrogen-loading Technique
Liang Dong; Fanting Kong; T. Hawkins

Photosensitivity and Luminescence Induced by ArF-Irradiation of Hydrogen Loaded Bi-SiO; Fiber..............c.cccocooiiniiniinn 255
G. Violakis; H. G. Limberger; A. S. Zlenko; S. L. Semjonov; V. M. Mashinsky; E. M. Dianov




Data Transmission Over 1km HC-PBGF Arranged With Microstructured Fiber Spliced To Both Itself And SMF
J. P. Wooler; F. Parmigiani; S. R. Sandoghchi; N. V. Wheeler; D. R. Gray; F. Poletti; M. N. Petrovich; D. J. Richardson

Understanding the Physical Origin of Surface Modes and Practical Rules for their Suppression ...............ccoccovviiiniiniincincn 261
F. Poletti; E. N. Fokoua
Fabrication and Properties of Lead-germanate Glasses for High Nonlinearity Fibre Applications .................ccccocooniiniiiiinen 264

H. T. Munasinghe; A. Winterstein-Beckmann; C. Schiele; L. Wondraczek; D. Manzani; A. V. Shahraam; T. M. Monro; H.
Ebendorff-Heidepriem

High Performance MEMS-Based Micro-optic Assembly for Multi-lane Transceivers...............ccooooriiiniiniiniiie e 267
B. Pezeshki

Free-Space Coherent Optical Communication Demonstration using a 3D Photonic Integrated Circuit Device for

Orbital Angular Momentum Multiplexing/Demultiplexing
R. P. Scott; Binbin Guan; Chuan Qin; N. K. Fontaine; Tiehui Su;
S.J.B. Yoo

40-Gb/s Cost-Effective FPC-Based Optical Engine for Optical Interconnect Using Novel High-Speed FPC

COMIMEECEOT .......oeiiiiitet ittt ettt bbbt b bt e bt e s s eh s e st e b e b s e eh €A E e eb e o444 E 8o b £ e at e s s e o s e s e A H e AR e e b e 4 H e AR £ e b d e bt e b b eh b e st e s b e sttt s b e e bt e bt sb e et e ebtennenn e 273
T. Yagisawa; T. Shiraishi; M. Sugawara; Y. Miki; M. Kabayashi; K. Tanaka

Lambda-scale Embedded Active-region Photonic Crystal Lasers for Off-chip Interconnect................c.ccccoeoineinenicnnncincesen 276
S. Matsuo; K. Takeda; T. Sato; T. Fujii; A. Shinya; E. Kuramochi; M. Notomi; K. Hasebe; T. Kakitsuka

Bandwidth-Variable Transceivers Based on 4D Modulation Formats for Future Flexible Networks ..............cccocooviniiniiiiincnn 279
J. K. Fischer; S. Alreesh; R. Elschner; F. Frey; M. Nolle; C. Schubert

Transmitter Mask Testing for 28 GBaud PM-QPSK...
H. Eliasson; P. Johannisson; H. Sunnerud; M. Westlund; M. Karlsson; P. A. And

Eight-dimensional Modulation for Coherent Optical CommuNiCAtIONS ................ccoviiiiiiiiiiiie e
T. Koike-Akino; D. S. Millar; K. Kojima; K. Parsons

Spectrally-Efficient Single-Sideband Subcarrier-Multiplexed Quasi-Nyquist QPSK with Direct Detection.................cc.cccoeivinnnnn. 288
M. S. Erkilinc; R. Maher; M. Paskov; S. Kilmurray; S. Pachnicke; H. Griesser; B. C. Thomsen; P. Bayvel; R. I. Killey

Realistic Energy-saving Potential of Load-adaptive Operation in Conventional and Platform-consolidated

Operator Networks....

C. Lange; D. Kosiankowski; A. Gladiscl

Adaptive Power Efficiency for Chromatic Dispersion Compensation ..................cccoccoiiiiiiiiiii s 294
C. Dorize; Y. Pointurier; F. Vacondio; J.-C. Antona; S. Bigo

Capacity Planning for Dynamic Inter-Data Center Networking via Erlang Modeling................ccccocoviiiiiiiniiicnenc e 297
A. Nikolaidis; S. Asselin; M. Auster; N. Bragg

Planning of Converged Optical Wireless Network and DC Infrastructures in Support of Mobile Cloud Services .................c......... 300

K. N. Georgakilas; M. P. Anastasopoulos; A. Tzanakaki; G. Zervas; D. Simeonidou
Novel Design of G.ODUSMP to Achieve Sub-50 ms Performance with Shared Mesh Protection in Carrier

INEEWOIKS ...ttt h e E R st 00 R Eeh R e S0 R E R £ SR E R R £ £ R R R R AR R R R e R R R Rt R bRt nnren R 303
W. Wauford; S. Roy; O. Turkcu; S. Ahuja; S. Hand; A. Sadasivarao; Biao Lu

Techno-Economic Advantages of Cognitive Virtual Topology Design.................ccccviiiiiiiiiiiiii s 306
N. Fernandez; R. J. Duran; E. Palkopoulou; I. De Miguel; I. Stiakogiannakis; N. Merayo; I. Tomkos; R. M. Lorenzo

Single-Fibre Operation of a Metro Access System with Network Based Wavelength Control .................cccoooniiiniinincincs 309

M. Roppelt; M. Lawin; M. Eiselt
Burst Frame Power Equalizer that Controlling Gains of Cascaded SOAs for Long-Reach WDM/TDM PON

SFSTRIIIS. ...ttt etttk ettt b s st et b b b eh et E b b h e £E b E b £ e EeEeEeh R £ A £ R SR e R R £ e £ SRR LE £ £ £ R bR R £ R R b b e AR R R R RS AR R R b h et e bbbt n et 312
M. Fujiwara; R. Koma; N. Yoshimoto

Multi System Next-Generation PONs Impact on Video OVerlay..............ccccoooiiiiiiiiiiiiiiis e 315
A. Shahpari; J. D. Reis; S. Ziaie; R. Ferreira; M. Lima; A. N. Pinto; A. Teixeira

Reach Extension of RSOA-Self Seeded Transmitters for DWDM Metropolitan Networks with a Single EDFA............................ 318

F. Saliou; Sy Dat Le; Q. Deniel; P. Chanclou

Experimental Demonstration of a 10 Gb/s 16-QAM SCM WDM PON with Bandwidth-limited RSOA and IM/DD
TIEAMSCERIVET'S ...ttt ittt ettt e bbbt bbbt e ss s s e st e bbbt oh oA E e e b e e h 44 b8 e bt e at e s s oo s et HH e e R e b e 4 H e AR £ e b £ e bt e b b eb b e ae e s b e bbbt nb e e bt e bt sb e e b b ebtennene e 321
J. M. Buset; Z. A. EI-Sahn; D. V. Plant

Simultaneous Optical Routing and Millimeter-Wave Generation Exploiting High-Order Resonant Switch for In-

BUIIAING NEEWOIEKS ..ot bbb bbb e bbb bbb et 324
S. Zou; P. Dasmahapatra; K. A. Williams; R. Stabile; E. Tangdiongga; A. M. J. Koonen

Fiber Raman Amplification for Metrological Transfer of Phase-coherent Optical Frequencies................c.ccccoceoniiniinnincineinnennn 327
G. Bolognini; C. Clivati; D. Calonico; S. Faralli; F. Levi; A. Mura; N. Poli

Fast and Broadband Fiber Dispersion Measurement with Dense Wavelength Sampling ................cc.cocoooiiiiiiiic 330
G. M. Ponzo; M. N. Petrovich; Xian Feng; P. Horak; F. Poletti; P. Petropoulos; D. J. Richardson

Fast Polarimetry of Multipulse Vector Soliton OPeration.................ccocoooiiiiiiiiii e 333
V. Tsatourian; S. V. Sergeyev; Chengbo Mou; A. Rozhin; V. Mikhailov; B. Rabin; P. S. Westbrook; S. K. Turitsyn

Environmental Perturbation Tracking in Coherent OTDR for Recovering Detection Sensitivity................ccoocoviiniiniiniiniinenn 336

H. llda; K. Toge; F. Ito

Optical Modulators for Advanced Digital Coherent Transmission Systems....
H. Yamazaki; T. Goh; T. Saida

Very-Low-Voltage Operation of Mach-zehnder Interferometer-type Electroabsorption Modulator.................cccocoovniiiniincnicnnns 342
Y. Ueda; T. Fujisawa; S. Kanazawa; W. Kobayashi; K. Takahata; H. Ishii
Performance Improvement of Silicon Micro-cavity Modulators by Iteration of the P-I-N Intrinsic Region Width ......................... 345

A. Al-Saadi; B. A. Franke; S. Kupijai; C. Theiss; H. Rhee; S. Mahdi; L. Zimmermann; D. Stolarek; H. H. Richter; H. J. Eichler; U.
Woggon; S. Meister



Generation of Dual-Carrier QPSK Signals with Mixed Electronics-Optics Modulator
K. Kikuchi; T. Saida; H. Nosaka; H. Yamazaki; M. Nagatani; T. Goh; K. Kurishima; K. Murata

High-Speed Direct-Modulation of INP MICIrOdiSK LASEI'S ............cooiiiiiiiiiiiiiieie ettt 351
J. Hofrichter; O. Raz; S. Keyvaninia; T. De Vries; H. J. S. Dorren; T. Morf; B. J. Offrein

Transmission of a 1.1 Tb/s Super Channel in 100 GHz Optical Bandwidth Based on PM-256 QAM and Spatially

Coupled FEC....
R. Dischler; L. Schmalen

Three-carrier 1 Thit/s Dual Polarization 16-QAM Superchannel Using Look-Up Table Correction and Optical

PUISE SIAPIIIG .......ocuiiiiiii ettt bt h et h bbb bt b £ e bbb b e b £ E e R4 E oA a8 £ A £ e R AR E e R R e R eE R bR R R b bt h et h e n e n e 357
Jian Hong Ke; Ying Gao; J. C. Cartledge
Experimental Comparison of 32-Gbaud Electrical-OFDM and Nyquist-WDM Transmission with 64GSa/s DAC........................... 360

Y. Lu; Y. Fang; B. Wu; K. Wang; W. Wan; F. Yu; L. Li; X. Shi; Q. Xiong

Detection of 320 Gb/s Nyquist OTDM by Polarization-insensitive Time-domain Optical Fourier Transformation
H. Hu; D. Kong; E. Palushani; M. Galili; H. C. H. Mulvad; L. K. Oxenlgwe

Seamless Spectral Defragmentation of Nyquist OTDM-WDM Signals in Add-Drop Node for All-Optical Elastic

INEEWOTK ...t bbbt bbbt h e bbb b b e eb €A E e e b e o4 e e E e e b £ e he oA bR s e AR e AR e bR e AR £ R R R b kbR e e bbb bRt b bt E e bt enr e 366
Hung Nguyen Tan; K. Tanizawa; T. Inoue; T. Kurosu; S. Namiki
Precise Remote Optical Carrier Addition Into 200-Gb/s CO-OFDM Channel Using Fiber Frequency Conversion......................... 369

T. Kato; R. Okabe; T. Richter; R. Elschner; C. Schmidt-Langhorst; C. Schubert; S. Watanabe
Spatial Multiplexing: The Next Frontier in Network Capacity Scaling

P. J. Winzer

Evolution of Traffic Grooming from SDH/SONET to Flexible Grid .................ccccooiiiiiiiiii 375
Shugiang Zhang; M. Tornatore; Gangxiang Shen; B. Mukherjee

Moving Boundary Between Wavelength Resources in Optical Packet and Circuit Integrated Ring Network................c.cccoevnnennnn. 378
H. Furukawa; T. Miyazawa; N. Wada; H. Harai

Impact of Multi-flow Transponder on Equipment Requirements in IP over Elastic Optical Networks................cccocooviniiiiinenn. 381

T. Tanaka; A. Hirano; M. Jinno
OpenFlow-Controlled Elastic Optical Networks with Direct-Detection Optical OFDM (DDO-OFDM)

B LT 1T ) (SR 384
Lei Liu; Wei-Ren Peng; R. Casellas; T. Tsuritani; 1. Morita; R. Martinez; R. Munoz; S. J. Ben Yoo

Experimental Validation of an Elastic Low-Complex OFDM-Based BVT for Flexi-Grid Metro Networks.................cccoceeviiinnnnn. 387
M. Svaluto Moreolo; J. M. Fabrega; F. J. Vilchez; L. Nadal; V. Lépez; G. Junyent

Access Networks Based on Tunable TranSIMIEEIsS...............couoiiiiiiiiiiiiiiii ittt e e e b e b e sbesbe b e sbesbeebeeneeneas 390
K. Grobe

Flexible TDMA Access Optical Networks Enabled by Burst-Mode Software Defined Coherent Transponders...................cccocce... 393

F. Vacondio; O. Bertran-Pardo; Y. Pointurier; J. Fickers; A. Ghazisaeidi; G. De Valicourt; J.-C. Antona; P. Chanclou; S. Bigo
Low Complexity Transmitter-side Compensation for Optical Device Nonlinearities in 100Gb/s Transmission over

SOOI SIMIF ...ttt b bt st b bt h e s s e st e b bt AR AR R e R 4R R £ oA e oA AR e R e R R AR R e R £ e R e R e Rt et e e et nE e Re Rt h e b e ent e nren 396
Bo Liu; Weizhen Yan; Lei Li; Hao Chen; Zhenning Tao; T. Takahara; J. C. Rasmussen; T. Drenski
Cost-effective Broadband GaAs 1Q Modulator Array for Long-Reach OFDM-PONS............cccccoiiiriiniiiniieee e 399

L. Stampoulidis; E. Giacoumidis; M. F. O'Keefe; I. Aldaya; R. G. Walker; Y. Zhou; N. Cameron; E. Kehayas; A. Tsokanos; I.
Tomkos; N. J. Doran; L. Zimmermann

Amplified RSOA Self-Tuning Laser for WDM PON Using Saturated SOA for Noise Reduction and Data

CANCEIIALION ... bbb bbb bbb 402
Q. Deniel; F. Saliou; S. D. Le; P. Chanclou; D. Erasme; R. Brenot
1’ Processes in High Numerical Optical Fibers and Fiber TAPETS...............ccc.coc.oviuiiiirriieissisissssesssesssesssesssesssesssesssesssssssesssesssesssnss 405

T. Lee; M. I. M. A. Khudus; R. Ismaeel; C. A. Codemard; N. G. R. Broderick; G. Brambilla
High-Peak-Power Femtosecond Pulse Generation using Graphene as Saturated Absorber and Dispersion

COMPEISALOL ..ottt e e bbb b e b e b bbb e b b S b e H s e e b e A d e b e R b b h b e b e b e bbb et 408
Lilin Yi; Zhengxuan Li; Ran Zheng; Zhenhua Ni; Haiyan Nan; Zheng Liang; Rong Ding; Weisheng Hu

Narrow Linewidth Brillouin Laser Based on Chalcogenide Chip ..............cccooiiiiiiiiiiiii e 411
1. V. Kabakova; R. Pant; D.-Y. Choi; S. Debbarma; S. J. Madden; B. Luther-Davies; B. J. Eggleton

Wavelength Conversion of Optical 64QAM and its Performance Optimization by Constellation Monitoring.................c.cc.ccceee. 414
Guo-Wei Lu; T. Sakamoto; T. Kawanishi

Monolithic Silicon Photonic Circuits Enable 112-Gb/s PDMQPSK Transmission over 2560-km SSMF ................cccoooiiiniiiiiinne 417
Po Dong; Xiang Liu; S. Chandrasekhar; L. L. Buhl; R. Aroca; Y. Baeyens; Young-Kai Chen

A Compact Silicon-on-insulator Optical Hybrid for Low Loss Integration with Balanced Photodetectors...................c.cccooceniinnnnne 420
M. S. Hai; M. N. Sakib; O. Liboiron-Ladouceur

Compact 100 Gb/s DP-QPSK Integrated Receiver Module Employing Three-dimensional Assembly Technology .......................... 423

H. Tanobe; Y. Kurata; Y. Nakanishi; H. Fukuyama; M. Itoh; E. Yoshida
25-Gbit/s Burst-mode Optical Receiver using High-speed Avalanche Photodiode for 100-Gbit/s Optical Packet

SWIECHIIIE ...t b b e e R s R e e R bRt R £ e SRR R R e e R R SRR R R R R R e R R R R bt r e 426
M. Nada; M. Nakamura; H. Matsuzaki
A High-Power and High-Linearity Photodetector Module with 25 dBm RF Output Power at 10 GHz ....................ccooiniiiinnnnnn 429

E. Rouvalis; Qiugui Zhou; A. Beling; A. S. Cross; A. G. Steffan; J. C. Campbell

Status and Recent Advances on Forward Error Correction Technologies for Lightwave Systems
A. Leven; L. Schmalen

Tomlinson-Harashima Precoding for Fiber-Optic Communication SyStems ................ccccooiiiiiiiiiii e 435
R. Rath; W. Rosenkranz




Hybrid Soft/Hard Decision Multilevel Coded Modulation for Beyond 100Gbps Optical Transmission ....
Fan Yu; Deyuan Chang; N. Stojanovic; Changsong Xie; Mo Li; Lili Jin; Zhiyu Xiao; Xiaozhong Shi; Liangchuan Li

708-km Combined WDM/SDM Transmission over Few-Mode Fiber Supporting 12 Spatial and Polarization Modes..................... 441
R. Ryf; S. Randel; N. K. Fontaine; X. Palou; E. Burrows; S. Corteselli; S. Chandrasekhar; A. H. Gnauck; C. Xie; R.-J. Essiambre;
P. J. Winzer; R. Delbue; P. Pupalaikis; A. Sureka; Y. Sun; L. Gruner-Nielsen; R. V. Jensen; R. Lingle

20 x 960-Gb/s MDM-DP-32QAM transmission over 60km FMF with inline MM-EDFA ...............ccccooiiiiiiiiiiiiine e 444
V. A. J. M. Sleiffer; P. Leoni; Y. Jung; J. Surof; M. Kuschnerov; V. Veljanovski; D. J. Richardson; S. U. Alam; L. Griiner-Nielsen;
Y. Sun; B. Corbett; R. Winfield; S. Calabro; B. Sommerkorn-Krombholz; H. Von Kirchbauer; H. De Waardt

Multi-core Fiber Transmission Technologies for Peta b/s per Fiber Capacity
H. Takara

DWDM Transmission of 128Gb/s PM-16QAM Signal over 1815km of 7-core MCF Using Shared Carrier

Reception for Improving the Received Signal Quality ...............ccocooiiiiiiiiiii 450
E. Le Taillandier De Gabory; M. Arikawa; T. Ito; K. Fukuchi

Interleaved Core Assignment for Bidirectional Transmission in Multi-Core Fibers
Feihong Ye; T. Morioka

What is the Benefit of Elastic Superchannel for WDM NetWork? .............cccoooiiiiiiiiiiii e 456
T. Zami

A Novel Semi-flexible Grid Optical Path Network That Utilizes Aligned Frequency Slot Arrangement...................ccococoviiiiiiinennn 459
Zhi-Shu Shen; H. Hasegawa; K.-I. Sato; T. Tanaka; A. Hirano

Effect of Link Margin and Frequency Granularity on the Performance of a Flexgrid Optical Network..............ccccocoovvniiniiincnnn. 462

A. Mitra; A. Lord; S. Kar; P. Wright

Simulation Results of Shannon Entropy based Flexgrid Routing and Spectrum Assignment on a Real Network

TOPOLOZY ...tttk h et b bbbt bt h 8o h £ E ek E oA e eh £ e b £k E R R R R R4 E e eE AR AR R R R R E R E R R R Rt bt h et h e n b b 465
P. Wright; M. C. Parker; A. Lord

Is Flexi-grid Needed Anymore with Spectrally Efficient Time Frequency Packing Terabit Superchannel

TECRIOIOZY? ...ttt bbbt h bbbkt b s e e b e e h £ e b £ b e b e E e b e H s £ A E oA £ e b e e £ e R e R e e R R E e Eeh £ E R E R R R Rt bt h et h e n e n e 468
G. Meloni; G. Berrettini; F. Fresi; R. Magri; F. Cavaliere; L. Poti

Automatic Restoration over a Type B Dual Parented PON Using VLAN Switching
A. Rafel; N. Parkin; K. Farrow; P. Wright; D. Nesset

Centralized Monitoring of True Splice Loss in PON Including MFD Mismatched Fibres ................cccocooiiiiiiiii, 474
H. Takahashi; K. Toge; F. Ito
Frequency-Code Multiplexed End Reflection Assisted Brillouin Analysis for Monitoring PONS.............cc.ccccoveiiiniinnnnccee 477

C. Kito; F. Ito; H. Takahashi; K. Toge
Simple ONU Transmitter Based on Direct-Phase Modulated DFB Laser with Heterodyne Detection for udWDM-

1. N. Cano; A. Lerin; V. Polo; J. Tabares; J. Prat

An Automatic Load-balancing DWBA Algorithm Considering Long-time Tuning Devices for A-Tunable

WDMI/TDMEAPON ... bbb bbb bbb bbb bbb bbb bbb bbb bbb s 483
T. Yoshida; S. Kaneko; S. Kimura; N. Yoshimoto

Mitigation of Nonlinear Impairments on QPSK Data in Phase-Sensitive Amplified Links
B. Corcoran; S. L. I. Olsson; C. Lundstrom; M. Karlsson; P. A. Andrekson

QAM Phase-Regeneration in a Phase-Sensitive Fiber-Amplifier ... 489
T. Richter; R. Elschner; C. Schubert

Demonstration of Degenerate Vector Phase-Sensitive AmMPLfication................ccocooviiiiiiiiii e 493
A. L. Riesgo; C. Lundstrom; M. Karlsson; P. A. Andrekson

Digital Phase-Locked Loop-Stabilized Four-Mode Phase-Sensitive Parametric Multicasting ..................c..cocooiininnnciicinen 496
Lan Liu; Zhi Tong; A. O. J. Wiberg; E. Myslivets; B. Kuo; N. Alic; S. Radic

Low-penalty Phase De-multiplexing of QPSK Signal by Dual-pump Phase Sensitive Amplifiers................c.c.ccoooviiiiniiin 499

Mingyi Gao; T. Kurosu; T. Inoue; S. Namiki
All-optical Signal Processing for 16-QAM Using Four-level Optical Phase Quantizers Based on Phase Sensitive

AINPIFIET'S ... bbb bbb 502
A. Bogris; D. Syvridis

Monolithically Integrated 10Gbit/sec Silicon Modulator with Driver in 0.25pm SiGe:C BICMOS.............ccoooveiiinicnnineeeeees 505
L. Zimmermann; D. J. Thomson; B. Goll; D. Knoll; S. Lischke; F. Y. Gardes; Y. Hu; G. T. Reed; H. Zimmermann; H. Porte

20GDb/s Silicon Ring Modulator Co-Integrated with a Ge Monitor Photodetector ...................ccocooiiiiiiiiiiiii e 508
M. Pantouvaki; P. Verheyen; G. Lepage; J. De Coster; H. Yu; P. De Heyn; P. Absil; J. Van Campenhout

High-Speed Silicon-Organic Hybrid (SOH) Modulator with 1.6 fJ/bit and 180 pm/V In-Device Nonlinearity .................c.ccccccocoeee. 511

R. Palmer; S. Koeber; W. Heni; D. L. Elder; D. Korn; H. Yu; L. Alloatti; S. Koenig; P. C. Schindler; W. Bogaerts; M. Pantouvaki;
G. Lepage; P. Verheyen; J. Van Campenhout; P. Absil; R. Baets; L. R. Dalton; W. Freude; J. Leuthold; C. Koos

High-speed Silicon MOUIATOIS ..o s 514
Tao Chu; Xi Xiao; Hao Xu; Xianyao Li; Zhiyong Li; Jinzhong Yu; Yude Yu

Efficient Transmitter-side Nonlinear Equalizer for 16QAM ...
T. Oyama; H. Nakashima; T. Hoshida; Zhenning Tao; C. Ohshima; J. C. Rasmussen

Simple Optimization Method for Nonlinear Compensation by Filtered Backpropagation-based Equalization

Utilizing INtra-stage DASPEISION ...........ccoouiiiiiiitiiie bbb bbb st et b s e e bbbt e eh e s e e bbb b st b e bt e bt e bt n et e b 520
W. Maeda; D. Ogasahara; J. Abe; T. Ito; M. Arikawa; H. Noguchi; K. Fukuchi

Novel Polarization-diversity Scheme Based on Mutual Phase Conjugation for Fiber-nonlinearity Mitigation in

Ultra-long Coherent Optical TranSmiSSioN SYSTEINS .............ccouitiiiiiiiiiiiiei ettt b e b bt eb et ebe st e nese e 523
Hongbo Lu; Y. Mori; Changyo Han; K. Kikuchi




Extending Digital Backpropagation to Account for Noise
N. V. Irukulapati; H. Wymeersch; P. Johannisson; E. Agrell

Coherent Intradyne Opto-Electro-Optic Spectral Inverter and its Application for SPM Mitigation and Wavelength

COMVETSION .......ouiiiiitii ittt ettt h bbbt bt bt e s e b e st bbb e eh oA E e e b e e h 44 H s e b dehe e a0 ee s e st A H e E e b e 4 E e AR e e b E e b b e b b eh b e ae e s b e bt bt nb e e bt bt sb e eb e ebtennebn e 529
A. Klekamp; F. Buchali

Simplified Volterra Series Nonlinear Equalizer by Intra-Channel Cross-Phase Modulation Oriented Pruning
F. P. Guiomar; S. B. Amado; N. J. Muga; J. D. Reis; A. L. Teixeira; A. N. Pinto

Simultaneous Turbulence Compensation of Multiple Orbital-Angular-Momentum 100-Gbit/s Data Channels using

a Gaussian Probe Beam for Wavefront SENSINE ..ottt 535
Yongxiong Ren; Guodong Xie; Hao Huang; Changjing Bao; Yan Yan; N. Ahmed; M. P. J. Lavery; B. Erkmen; S. J. Dolinar; M.
Tur; M. Neifeld; M. J. Padgett; R. Boyd; J. H. Shapiro; A. E. Willner

2.576Tb/s (23x2x56Gb/s) Mode Division Multiplexed 4PAM over 11.8 km Differential Mode Delay

Uncompensated Few-Mode Fiber using Direct Detection................cccocoiiiiiiiiiiiiiic e 538
R. G. H. Van Uden; C. M. Okonkwo; H. S. Chen; F. M. Huijskens; B. Corbett; R. Winfield; H. De Waardt; A. M. J. Koonen

Nonlinear Equations of Propagation in Multi-Mode Fibers with Random Mode Coupling ..............cccoceoiriiiniininicnneeeeeee 541
A. Mecozzi; C. Antonelli; M. Shtaif

Splice Induced Nonlinear Performance Penalty in Mode-Division Multiplexed Transmission Systems ...............c.ccccooeevneincnninnnne. 544
G. Rademacher; S. Warm; K. Petermann

Control Plane Solutions for Dynamic and Adaptive Flexi-Grid Optical NetWorks..............ccccccoviiiiiiiiiiiii s 547
R. Mufioz; R. Casellas; R. Martinez; R. Vilalta

Software-Defined Fragmentation-Aware Elastic Optical Networks Enabled by OpenFIow..............ccccoocoiiniiniiniincncreee 550

Lei Liu; Yawei Yin; Ming Xia; M. Shirazipour; Zuging Zhu; R. Proietti; Qing Xu; S. Dahlfort; S. J. Ben Yoo

Experimental Evaluation of Delay-Sensitive Traffic Routing in Multi-Layer (Packet-Optical) Aggregation

Networks for FiXed MODIIe COMVEIZEICE .........ccooiiiiiiiiiiiiiiiieiietetiit ettt ettt b e st et b et b s e b e b bt s e eh s e eh e e bt b s e b e e bt e bt st eb et e n s e 553
R. Martinez; R. Casellas; R. Mufioz; R. Vilalta

Optical Control Plane Based on an Analytical Model of Non-Linear Transmission Effects in a Self-Optimized

INEEWOTK ...ttt b bbbt 2o h bbbk b s e eh e e h £ e b et e b £ 8 e b £ 8o s e A H £ e b e A £ e R E e R R R Eeh £ E R R R R R R bt h et h e n e nen e 556
R. Pastorelli; S. Piciaccia; G. Galimberti; E. Self; M. Brunella; G. Calabretta; F. Forghieri; D. Siracusa; A. Zanardi; E.
Salvadori; G. Bosco; A. Carena; V. Curri; P. Poggiolini

Evaluation of Strategies for Dynamic Routing Algorithms in Support of Flex-Grid based GMPLS Elastic Optical

INEEWOIKS ...ttt 08 E e h a0 R E s oS0 R bR £ SR E R R e R R R R R R R R R R R Rt e R bRt n e ren e 559
1. Turus; J. Kleist; A. M. Fagertun; L. Dittmann

Coherent Reflective PON architecture: can it be made compatible with TWDM-PON? ...................
S. Straullu; F. Forghieri; G. Bosco; V. Ferrero; R. Gaudino

System Demonstration of a Time and Wavelength-Set Division Multiplexing PON .............cccocooiiiiiiininineee e 565
D. Van Veen; W. Péhimann; J. Galaro; B. Deppisch; A. Duque; Man Fai Lau; B. Farah; T. Pfeiffer; P. Vetter

A Novel Flexible Optical Remote Node Architecture for Dynamic Wavelength Allocation Over Hybrid

WDIM/TDIM PON SYSEEIIIS.........cuviiiitiuietiietetetest et sttt et et s st seesesses e et eb e b e st b es e eb e e es e e eh e s eb £ b eh e 1 E e s e eE e R b eh e et e b e s eb e b eb e na e st sb et eb e s b et e s et e b ebeneene 568
Ming-Fang Huang; Dayou Qian; N. Cvijetic; P. N. Ji; Ting Wang

Coherent SCM-WDM-PON System using OFDM or Single Carrier with SSB Modulation and Wavelength Reuse
C. Kottke; J. Von Hoyningen-Huene; M. Eiselt; H. Griesser; J. Elbers; K. Habel; W. Rosenkranz

A 1.25 Gb/s LoW-Cost CONErent PON .........ccooiiiiiiiiiiii ittt bbb b bbbt bbbt et b e bt sb e s bt et sb e et e ebteseenn e 574
M. Presi; G. Cossu; R. Corsini; F. Bottoni; E. Ciaramella

Flexible TWDM PON with Load Balancing and Power SAVING. ..o 577
Ning Cheng; Lei Wang; Dekun Liu; Bo Gao; Jianhe Gao; Xiaoping Zhou; Huafeng Lin; F. Effenberger

Multicore Erbium Doped Fiber Amplifiers for Space Division Multiplexed System ...............ccccooiiiiiiiiiiiiiees 580
K. Abedin; T. Thierry; J. Fini; Man Yan; Benyuan Zhu; E. Monberg; F. Dimarcello; V. R. Supradeepa; D. Digiovanni

Few-mode EDFA Supporting 5 Spatial Modes with Reconfigurable Differential Modal Gain Control......................cooooviiiiinnnn 583

Y. Jung; Q. Kang; J. K. Sahu; B. Corbett; R. Winfield; F. Poletti; S. U. Alam; D. J. Richardson

Few Mode Er**-Doped Fiber with Microstructured Core Enabling Spectral and Modal Gain Equalization for
Spatial Division MUultipleXing .............cocoooiiiiiiii s 586
G. Le Cocq; L. Bigot; A. Le Rouge; G. Bouwmans; H. El Hamzaoui; K. Delplace; M. Bouazaoui; Y. Quiquempois

12-Core Double-Clad Er/Yb-Doped Fiber Amplifier Employing Free-space Coupling Pump/Signal Combiner

IMLOAULE ...ttt bbbt bbbt s s s e it s b s £ b€ AR e b S E £ R e R £ e R e R b e R e R e bR e AR e SR h e bbbt e e bbb bR bbbt bt enrea 589
H. Ono; K. Takenaga; K. Ichii; S. Matsuo; T. Takahashi; H. Masuda; M. Yamada

Cladding-Pumped Seven-Core EDFA Using a Multimode Pump Light Coupler................cooooiiiiiniiiiiee e 592
S. Takasaka; H. Matsuura; W. Kumagai; M. Tadakuma; Y. Mimura; Y. Tsuchida; K. Maeda; R. Miyabe; K. Aiso; K. Doi; R.
Sugizaki

An 8x8 Broadcast-and-Select Optical Switch Based on Monolithically Integrated EAM-Gate Array ............c.ccccoceovniiineineniicnenens 595
T. Segawa; M. Nada; M. Nakamura; Y. Suzaki; R. Takahashi

Dynamic Multi-Path WDM Routing in a Monolithically Integrated 8X8 Cross-Connect ................ccoceoureiiniiiniinenienseneeeeeeneee 598
R. Stabile; A. Rohit; K. A. Williams

Silica-Based 100-GHz-Spacing Integrated 40-1 1x4 Wavelength Selective Switch ... 601
T. Yoshida; H. Asakura; T. Mizuno; H. Takahashi; H. Tsuda

Dynamic Multi-Path Routing in a Fifth-Order Resonant SWitch MatriX............cccviiiiiiiiii e 604
P. Dasmahapatra; R. Stabile; A. Rohit; K. A. Williams

Polarization Diversity 2x2 Switch with Silicon-Wire Waveguide. ..............coociiiiiiiiiiiicc e 607

Sang-Hun Kim; Y. Shoji; Guangwei Cong; H. Kawashima; T. Hasama; H. Ishikawa

Fiber-Port-Count in Wavelength Selective Switches for Space-Division Multiplexing
N. K. Fontaine; R. Ryf; D. T. Neilson




5.3 GHz Modulation Passband for Fiber Lengths Up to 100 km Using a Directly Modulated Passive Feedback

A. S. Karar; M. A. Rezania; N. Deb; J. C. Cartledge
Single-channel 1.28 Thit/s Transmission over 58 km in the 1.1 pm Band with Wideband GVD and Dispersion

SI0PE COMPEISALION ..........oviieiiieiet ettt e et b e e e b st e s e e R e b e s eR e 1 e e e SR bt e £ o e e8RS R eh e e e e e EeE e st e e e e R bt ne s e R b ettt e n b b e nnren e 616
K. Koizumi; T. Hirooka; M. Yoshida; M. Nakazawa

100 Gbit/s Using Intensity Modulation and Direct Detection.................c.cocooiiiiiiiiiiiii 619
J. C. Cartledge; A. S. Karar

Pulse-Carver-Free RZ-64 QAM Transmitter with Electronic CD Pre-Compensation and Auto Bias Control...................cc.cccooueeen. 622
H. Kawakami; T. Kobayashi; K. Yonenaga; Y. Miyamoto

Reach Comparison of Next Generation Optical Fibers with EDFA/Raman Amplification .................cccooiiiiiiic 625

K. Balemarthy; R. Lingle

Nonlinearity Compensation Benefit in High Capacity Ultra-Long Haul Transmission Systems
J.-X. Cai; O. V. Sinkin; H. Zhang; H. G. Batshon; M. Mazurczyk; D. G. Foursa; A. Pilipetskii; G. Mohs

NONINEAT FIDEE CAPACILY .......cveuiuiiiiteiiiiiie ettt b et b bbb e b bbb £ £ bbb s E e b bt E e bbb eh b e b bbbt m bbbt e 631
E. Agrell

System Benefits of Digital Dispersion Pre-Compensation for Non-Dispersion-Managed PDM-WDM Transmission ....................... 634
A. Ghazisaeidi; J. Renaudier; M. Salsi; P. Tran; G. Charlet; S. Bigo

Experimental Demonstration of Capacity-Achieving Phase-Shifted Superposition Modulation ...................c.cccooiiiiiniiiiiiin, 637

J. Estaran; D. Zibar; A. Caballero; C. Peucheret; I. T. Monroy

VOLUME 2

Experimental Demonstration of an Active Stateful PCE Performing Elastic Operations and Hitless

DefragmMeEntation .............ccooiiiiiiiii e e 640
A. Castro; F. Paolucci; F. Fresi; M. Imran; B. B. Bhowmik; G. Berrettini; G. Meloni; A. Giorgetti; F. Cugini; L. Velasco; L. Poti;
P. Castoldi

Minimization of the Impact of the TED Inaccuracy Problem in Pce-based Networks by Means of Cognition
1. Rodriguez; R. J. Durén; D. Siracusa; I. De Miguel; A. Francescon; J. C. Aguado; E. Salvadori; R. M. Lorenzo

Experimental Demonstration of H-PCE with BPG-LS in Elastic Optical NetWorks ............cccccovviiiiniiiiiiiisese e 646
M. Cuaresma; F. Mufioz Del Nuevo; S. Martinez; A. Mayoral; O. Gonzélez De Dios; V. Lopez; J. P. Fernandez-Palacios
Resilient Provisioning for Multi-Flow Elastic Optical NetWoOrKing ..............ccccovoiiiiiiiiiiiniiieeie e 649

Ming Xia; S. Dahlfort

Data Center Interconnection Orchestration with Virtual GMPLS-controlled MPLS-TP Networks Over a Shared

Wavelength Switched Optical Network
R. Vilalta; R. Mufioz; R. Casellas; R. Martinez

Emergent Optical Network Integration and Control of Multi-Vendor Optical Networks for Quick Disaster

RECOVETY ...ttt bttt bbbt b bbb e b Eeh R E 48 e b e b e H £ R £ AE A EeheheE £ 8 A £ e84 Eeheh £ A £ E b b E e R £ A bbb e b e R A e s e e e bbb eh b e e e b e bbbt n bbbt n 655
Sugang Xu; N. Yoshikane; M. Shiraiwa; H. Furukawa; T. Tsuritani; Y. Awaji; N. Wada

On-the-Field Demonstration of Quintuple-Play Service Provision in Long-Reach OFDM-based WDM-PON Access

INEEWOIKS ...ttt e E R s e R R H R £ A e S0 R E R £ A £ SR E R R £ R R R R R R R R e R R R e Rt e R kRt r bR 658
R. Llorente; M. Morant; E. Pellicer; M. Herman; Z. Nagy; T. Alves; A. Cartaxo; J. Herrera; J. Correcher; T. Quinlan; S. Walker;
C. Rodrigues; P. Cluzeaud; A. Schmidt; R. Piesiewicz; R. Sambaraju

Demonstration of SOA-assisted Open Metro-Access Infrastructure for Heterogeneous Services................ccccooeoninicnnncinecennennn 661
H. Schmuck; R. Bonk; W. Poehlmann; C. Haslach; W. Kuebart; D. Karnick; J. Meyer; D. Fritzsche; E. Weis; J. Becker; W.
Freude; T. Pfeiffer

Photonic-ASSISted REF TIAMSCEIVET ............coiiiiiitiiitiiti ettt h bbbt b e a e b s e bbb e eh s e e st b bt b et b e bt e bt e bt st e b s 664
A. Bogoni; P. Ghelfi; F. Laghezza; F. Scotti; G. Serafino; S. Pinna

Frequency-Reconfigurable Optical-to-Radio Signal Converter Based on Radio-over-Fiber Technology with

OPLICAl FreqUENCY COMD .........oiiiiiiiiiiiiiiet ettt bt bbb bbb H s e 1 e oA £ e h e h £ e b e s e e E e b b1 e eh e b ehd b e s e e b st bt bt e bt e eb e et e b s 667
A. Kanno; T. Kuri; I. Morohashi; I. Hosako; T. Kawanishi; Y. Yoshida; K. Kitayama

First Demonstration of Energy Efficient IM-DD OFDM-PON using Dynamic SNR Management and Adaptive

IMEOUIALION ...ttt bbb s h bkt b e h et o4 £ e bbb e b e b e 8o h 44 e e e h e £ e bR s e E e b e b £ e e s E A b eh £ e b e E £ e b st e b b e bt e bt eb e n b e n e 670
H. Kimura; K. Asaka; H. Nakamura; S. Kimura; N. Yoshimoto

Investigation of Optical Buffer Capacity using Large-scale Fiber Delay Lines for Variable-length Optical Packet

SWILCIIIE ...ttt h bbb st b ekt e b s e e bbb e 1 Eeh A Eeh o4 e h £ e b e R e e h s eh A e e h £ E e h £ bR £ R e R e R e R e bt bbb e bbbt n et et en s 673
S. Shinada; H. Furukawa; N. Wada

Low Latency and Efficient Optical Flow Control for Intra Data Center NetwWorks..............cccccooiiiiiniiiiiininceee e 676
Wang Miao; S. Di Lucente; Jun Luo; H. Dorren; N. Calabretta

A 40 Gb/s Scalable Optical Polymer Backplane Using a Regenerative Shared Bus Architecture..................ccocooovinininininiiins 679
N. Bamiedakis; A. Hashim; R. V. Penty; I. H. White

Parallel Optical Interconnects for Data Center APPIICAtIONS ..............ccoiiiiiiiiiiiic e 682
M. Fields

Ten-Channel Wavelength Tunable Single-Mode Laser Array Based on SIOts...............cccoooiiiiiiiiiiniic e 685
Qiaoyin Lu; Weihua Guo; A. Abdullaev; M. Nawrocka; J. O'Callaghan; J. F. Donegan

Heterogeneously Integrated III-V/Si Distributed Bragg Reflector Laser with Adiabatic Coupling .................cccocooiiiiiiiiin 688

A. Descos; C. Jany; D. Bordel; H. Duprez; G. B. De Farias; P. Brianceau; S. Menezo; B. Ben Bakir
Narrow Linewidth, High Power, High Operating Temperature Digital Supermode Distributed Bragg Reflector

S. C. Davies; R. A. Griffin; A. J. Ward; N. D. Whitbread; I. Davies; L. Langley; S. Fourte; J. Mo; Y. Xu; A. Carter



6.25 GHz Flexible Grid Tuning of Fully Heater-tuned CSG-DR Lasers with Sub-millisecond Wavelength

Switching
H. Matsuura; T. Kaneko; K. Tanizawa; E. Banno; K. Uesaka; H. Kuwatsuka; S. Namiki; H. Shoji

56 Gbit/s InGaAlAs-MQW 1300 nm Electroabsorption-Modulated DFB-Lasers with Impedance Matching Circuit .................... 697
H. Klein; C. Bornholdt; G. Przyrembel; A. Sigmund; W.-D. Molzow; H.-G. Bach; M. Moehrle

110%110 Optical Mode Transfer Matrix Inversion
J. Carpenter; B. J. Eggleton; J. Schréder

Spatial Light Modulator-based Few-Mode Fiber Switches for Space-Division Multiplexing Applications ..................cc.ccocvininnnn. 703
E. Ip; N. Cvijetic; Ting Wang
Reconfigurable 2x2 Orbital-Angular-Momentum-Based Optical Switching of 50-Gbaud QPSK Channels ................c.ccocviiiinnnn 706

N. Ahmed; Hao Huang; Yongxiong Ren; Yan Yan; Guodong Xie; A. E. Willner

4x4 MIMO Equalization to Mitigate Crosstalk Degradation in a Four-Channel Free-Space Orbital-Angular-
Momentum-Multiplexed System Using Heterodyne Detection ....
Hao Huang; Guodong Xie; Yongxong Ren; Yan Yan; Changjing Bao; N. Ahme!

698.5-Gb/s PDM-2048QAM Transmission over 3Km Multicore FiDer ..............ccoooiiiiiiiiiiiiie e 712
Dayou Qian; E. Ip; Ming-Fang Huang; Ming-Jun Li; Ting Wang
19-core MCF Transmission System using EDFA with Shared Core Pumping Coupled in Free-space Optics ...............cccccceovinnnne 715

J. Sakaguchi; W. Klaus; B. J. Puttnam; J.-M. D. Mendinueta; Y. Awaji; N. Wada; Y. Tsuchida; K. Maeda; M. Tadakuma; K.
Imamura; R. Sugizaki; T. Kobayashi; Y. Tottori; M. Watanabe; R. V. Jensen

Design Rules for Reach Maximization in Uncompensated Nyquist-WDM LInKS ............cccooiiiiiiniiniiese e 718
V. Curri; A. Carena; G. Bosco; P. Poggiolini; A. Nespola; F. Forghieri

Semi-Analytical Model for the Performance Estimation of 100Gb/s PDM- QPSK Optical Transmission Systems

without Inline Dispersion Compensation and Mixed Fiber Types ... .
E. Seve; P. Ramantanis; J.-C. Antona; E. Grellier; O. Rival; F. Vacondlo S. Bigo

On the Accuracy of the Gaussian Nonlinear Model for Dispersion-unmanaged Coherent Links .................cccccooviiiininiiiiinenn 724
P. Serena; A. Bononi

Impact of the Transmitted Signal Initial Dispersion Transient on the Accuracy of the GN-Model of Non-Linear

PrOPABALION ......cooiiiiiiii bbb 727
A. Carena; G. Bosco; V. Curri; P. Poggiolini; F. Forghieri

Performance Dependence on Channel Baud-Rate of Coherent Single-carrier WDM Systems
A. Bononi; N. Rossi; P. Serena

Stratified-Sampling Estimation of Outage Probability in Nonlinear Coherent Systems with Polarization Dependent

N. Rossi; P. Serena; A. Bononi

Solving Routing and Spectrum Allocation Related Optimization Problems ....
L. Velasco; A. Castro; M. Ruiz

Adaptive Spectrum Defragmentation with Intelligent Timing and Object Selection for Elastic Optical Networks

With TImMeE-Varying TIATTIC .......ccooiiiiiitiiiiii ittt b bbb bbbt e bbb s bbbt e bbbt Rt e e bbb bbb bbbt e 739
Mingyang Zhang; Changsheng You; Huihui Jiang; Zuging Zhu; Yawei Yin; Lei Liu; S. J. B. Yoo

Defragmentation-Based Capacity Enhancement for Fixed to Flexible-Grid Migration Scenarios in DWDM

D 1] g LSRR 742
A. Eira; J. Pedro; J. Pires; D. Fonseca; J. Fernandez-Palacios; V. Lépez; S. Spaelter
35.2 Gbps 8-PAM Transmission Over 100 m of MMF Using an 850 nm VCSEL ... 745

K. Szczerba; M. Karlsson; P. Andrekson; A. Larsson; E. Agrell

Comparison of 100 Gb/s Ethernet Links using PAM-8, Multipulse, and Hybrid CAP-16/QAM-16 Modulation

N TH 11 11T PR PP PRRPRRPR 748
J. L. Wei; J. D. Ingham; D. G. Cunningham; R. V. Penty; I. H. White

Experimental Comparison of Pulse Amplitude Modulation (PAM) and Discrete Multi-tone (DMT) for Short-

Reach 400-Gbps Data COmMMUNICAtION ............coooiiiiiiiii bbb 751
Y. Kai; M. Nishihara; T. Tanaka; T. Takahara; Lei Li; Zhenning Tao; Bo Liu; J. C. Rasmussen; T. Drenski

11x5x10Gb/s WDM-CAP-PON Based on Optical Single-side Band Multi-level Multi-band Carrier-less Amplitude

and Phase Modulation With Direct DeteCtion .............c.cooiiiiiiiiiii e e esr e e s st e sseesreesbeesreeaneesreeaneeas 754
Junwen Zhang; J. Yu; Fan Li; Hung-Chang Chien; Xinying Li; Ze Dong

1.5 Gbps PN-ZP-DMT Transmission System for 1-mm Core Diameter SI-POF with RC-LED
Linning Peng; S. Haese; M. Hélard; Ming Liu

Reach Extensions with Chromatic Dispersion Compensated Multimode Fibers.................ccccooiiiiiiiiiii e 760
D. Molin; M. Bigot-Astruc; P. Sillard
Multi-band OFDM Transmission with Sub-band Optical SWitching.................c.ccoiiii 763

E. Pincemin; M. Song; J. Karaki; A. Poudoullec; N. Nicolas; M. Van Der Keur; Y. Jaouen; P. Gravey; M. Morvan; G. Froc

40G Burst Mode Optical Clock Recovery after 52 km Transmission Enabled by a Dynamically Switched Quantum
Dash Mode-Locked Laser

Jun Luo; J. Parra-Cetina; P. Landais; H. J.

Wavelength-Tunable Burst-Mode Receiver with Correlatlon Based Polarization Separation................coccoooeniiiiiiniiicicc e 769
J. Gripp; J. E. Simsarian; S. Corteselli; T. Pfau

Demonstration of FSK Light Label Receiver Prototype for Light Path Tracing of 112 Gbps DP-QPSK Signal ................c...cc.c.... 772

G. Nakagawa; S. Oda; K. Sone; Y. Aoki; K. Hironishi; T. Tanimura; T. Hoshida; J. C. Rasmussen

A Compact Integrated 40Gb/s Packet Demultiplexer and Label Extractor on Silicon-on-Insulator for an Optical

PACKEE SWILCH ...t e R R R R e Rt e 775
P. De Heyn; J. Luo; A. Trita; S. Pathak; S. Di Lucente; H. Dorren; N. Calabretta; D. Van Thourhout



Silicon-Organic Hybrid (SOH) Frequency Comb Source for Data Transmission at 784 Gbit/s
C. Weimann; S. Wolf; D. Korn; R. Palmer; S. Koeber; R. Schmogrow; P. C. Schindler; L. Alloatti; A. Ludwig;
D. L. Elder; H. Yu; W. Bogaerts; L. R. Dalton; W. Freude; J. Leuthold; C. Koos

A Novel Optoelectronic Serial-to-Parallel Converter for 25-Gb/s Burst-mode Optical Packets
S. Ibrahim; H. Ishikawa; T. Nakahara; R. Takahashi

Silicon Photonic Optical Serial-to-Parallel Converter with Phase Operation................c.ccccoooiiiiiniiiiiniee s 784
H. Kusano; H. Uenohara

Terahertz Bandwidth Photonic Hilbert Transformers and Implementations in Ultra Wideband Single-sideband

TFAIEEI'S ...ttt bbbt h e b H R Rk R R E £ h £ h s R £ R R RS R £ E e E AR E R h R R E R bR R R R bt bt b e b b e 787
C. Sima; J. C. Gates; C. Holmes; M. N. Zervas; P. G. R. Smith

Flexible True-Time-Delay Beamforming in a Photonics-Based RF Broadband Signals Generator
F. Scotti; P. Ghelfi; F. Laghezza; G. Serafino; S. Pinna; A. Bogoni

Frequency Diversity MIMO Detection for Coherent Optical TransSmiSSion ...............ccocoooiiiiiiiiiiiii e 793
N. Kaneda; T. Pfau; J. Lee
Adaptive Step Size MIMO Equalization for Few-Mode Fiber Transmission SyStems .............c.ccccoviiiiniiniiinieincineescscsc s 796

R. G. H. Van Uden; C. M. Okonkwo; V. A. J. M. Sleiffer; H. De Waardt; A. M. J. Koonen
Mode Scramblers and Reduced-Search Maximum-Likelihood Detection for Mode-Dependent-Loss-Impaired

TANSIMESSEONL . ...ttt b et b et h b e bbb b s e e b £ e b £ e b £ b e b £ Heh e 8o h e 40 oA e e h £ e e e b e s e E e R b £ A0 eh e A b eh £ et e h b e e bbbt e bt h b b e n e 799
A. Lobato; F. Ferreira; J. Rabe; M. Kuschnerov; B. Spinnler; B. Lankl

Complexity Analysis of Adaptive Frequency-Domain Equalization for MIMO-SDM TranSmission ...............ccccoceevernineinninnnennn 802
S. Randel; P. J. Winzer; M. Montoliu; R. Ryf

Modal Statistics in Mode-Division-MultipleXed SYStEIMS .............coiiriiiiiiriiieiiin et 805

J. M. Kahn; Keang-Po Ho

1306-km 20x124.8-Gb/s PM-64QAM Transmission Over PSCF with Net SEDP 11,300 (b.km)/s/Hz using 1.15

SAMP/SYIMD DIAC ........oiiiiiiiieect et h e R b st n e e R E RS R R R R R R R AR R R e R R R Rt R bRt 808
A. Nespola; S. Straullu; G. Bosco; A. Carena; Yanchao Jiang; P. Poggiolini; F. Forghieri; Y. Yamamoto; M. Hirano; T. Sasaki; J.
Bauwelinck; K. Verheyen

Experimental Comparison between Hybrid-QPSK/8QAM and 4D-32SP-16QAM Formats at 31.2 GBaud using

INYQUISE PUISE SHAPING. ..ottt et et bbb b e bt e e e £ b s £ b s e bbb e e st e b eht e bbbt b e bt e bt ne e bt n et e b s e 811
R. Rios-Muller; J. Renaudier; O. Bertran-Pardo; A. Ghazisaeidi; P. Tran; G. Charlet; S. Bigo
Comparison of Two Modulation Formats at Spectral Efficiency of 5 Bits/Dual-Pol Symbol...................cccooooiiiiiiinie 814

Han Sun; R. Egorov; B. E. Basch; J. McNicol; Kuang-Tsan Wu

Frequency and Polarization Switched QPSK...
T. A. Eriksson; P. Johannisson; M. Sjodin; E. Agrell; P. A. Andrekson; M. Karlsson

Long-Haul Transmission of 1-Tb/s Superchannels, 175-GHz Spaced, over SSMF using Nyquist Pulse Shaping and

FIEX-GTid WM ATCRITECEUTE. ..........ei ittt e et e e st e shteeh e e e Rt e a8t e eR e e o8 e e eR e e o8 e e eR e e eh e e eR e e eR e e aR b e ah et ehe e en b e eneeaneeaneeaneeaneennee s 820
J. Renaudier; A. Ghazisaeidi; P. Tran; O. Bertran-Pardo; G. Charlet; S. Bigo

Dynamic Path Bandwidth Allocation for 1000x10-Scale Optical Layer-2 Switch Network based on Hierarchical

Timeslot Allocation Algorithm and Timeslot CONVEIter ... s 823
K. Hattori; M. Nakagawa; N. Kimishima; M. Katayama; A. Misawa

Performance Evaluation of Large-scale OXCs that Employ Multi-stage Hetero-granular Optical Path Switching.......................... 826
Hai-Chau Le; H. Hasegawa; K.-1. Sato

Subsystem Modular OXC Architecture that Achieves Disruption Free Port Count EXpansion ...............c.ccococoviiniiniincincninn, 829
Y. Tanaka; Y. lwai; H. Hasegawa; K.-1. Sato

Optical Cross-Connect with Adaptive Intra-node Contention....................cccoooiiiiiiiiiiiii 832
T. Zami

Low Latency, Rack Scale Optical Interconnection Network for Data Center Applications .............c.ccccooeovviiiiiinincce 835

S. Rumley; M. Glick; G. Dongaonkar; R. Hendry; K. Bergman; R. Dutt
A 64.4 Gbps km Optical Interconnect Employing a High-Power High-Speed Single-Mode 850-nm VCSELSs and

OFDM FOITNAL ..ottt ettt h ettt b et b b b st £ e e b b s e 8 £ 1£ S8 e b e h 8 £ £ A £ 28 b e bt R £ £ £ b b E e s £ A bbb e b e Rt e e e e b e b e b eh £ b s e e bbb bt nben bbbt nn s 838
1-Cheng Lu; Chia-Chien Wei; Jin-Wei Shi; Hsing-Yu Chen; Sheng-Fan Tsai; Zhi-Rui Wei; Jhih-Min Wun; Jun-Xing Wu; Jyehong
Chen

Advancements in Data-Center Networking, and the importance of Optical Interconnections...............c.cccoceciveiirenniiniinenicnes 841

L. Paraschis
Significant Noise Reduction in Multimode Fiber Links Using Graded-index Plastic Optical Fiber with Microscopic

HELEIOZENEOUS COIE ...ttt bbbt e bt bbbt eh e e b e e b e b e b £ b e b e E e s e A H e s e o4 e o £ e b e s b e E e b b e e eh e e b e st e bt h e e b s e b e s bt e bt eb e n et e b ne e 844
A. Inoue; R. Furukawa; M. Matsuura; Y. Koike

Experimental Observation of Third-Harmonic Generation in a ZBLAN Fluoride Fiber with Elliptical Core................cccccovnnnnnn. 847
Weiging Gao; K. Ogawa; Xiaojie Xue; Meisong Liao; Dinghuan Deng; Tonglei Cheng; T. Suzuki; Y. Ohishi

A Preliminary Analysis of Spin in Few-Mode Optical FIibDers ...............cccccoiiiiiiiiiiii s 850

L. Palmieri; A. Galtarossa

Fibre Grating Filters for Suppression of Near Infrared OH Emission Lines...
A. Gbadebo; E. Turitsyna; Xuewen Shu; J. Williams; S. Turitsyn

Reconfigurable Fiber Optical Parametric Amplifier Gain Profile by Phase Matching Control with Gain-

TIANSPATENE SBS ...ttt h e bbb bbbt h e bbb b e b e E R £ e E oA e E AR e R SRR R R R R R bR £ R R R bt h e n e n e 856
Liang Wang; C. Shu
Brillouin Optical Correlation Domain Analysis in Linear Configuration based on Differential Lock-in Detection .......................... 859

Ji Ho Jeong; Kyu Hwang Chung; Kwanil Lee; Kwang Yong Song; Je-Ha Lee; Je-Myung Jeong; Sang Bae Lee

Low-loss Physical-contact-type Fan-out Device for 12-core Multicore Fiber...
Y. Abe; K. Shikama; S. Yanagi; T. Takahashi




All-fiber, Ultra-wide Band Tunable Laser Source at 2 pm
Z.Li; S. U. Alam; Y. Jung; A. M. Heidt; D. J. Richardson

300-mW Average Output Power Hybrid Mode-Locked Thulium-Doped Fiber Laser ............cccccooooriiiiiiiniiiiiceceeeeeeee 868
M. A. Chernysheva; A. A. Krylov; C. Mou; R. N. Arif; A. Rozhin; M. H. Rummeli; S. K. Turitsyn; E. M. Dianov

Virtual Delay Line Interferometer by a Transmissive Phase-modulated Fiber Bragg Grating.................ccccocooevviniiniinciicnenn 871
M. A. Preciado; Xuewen Shu; K. Sugden

Wideband Uniform Generation of Shape-Adjustable Pulses in Two-Pump Fiber Optic Parametric Amplifier................................ 874
M. A. Shoaie; A. Vedadi; C.-S. Breés

Laser Spectral Linewidth Suppression Scheme for Coherent Detection .................coccciiiiiiiiiiiiiii e 877
Deng Pan; Changjian Ke; Songnian Fu; Yaping Liu; Deming Liu; A. E. Willner

Modeling of Micro-bending in Multimode Fibers with Parabolic Index Profile using Discrete Coupling Points .............................. 880

A. A. Juarez; E. Krune; C.-A. Bunge; S. Warm; K. Petermann

Experiment Verification of Four Wave Mixing Efficiency Characteristics in a Few Mode Fibre
N. Mac Suibhne; A. D. Ellis; F. C. G. Gunning; S. Sygletos

The Impact of Fiber Core Ellipticity and Modal Coherency on Few Moded Erbium Doped Fiber Amplifiers .................ccccccoeneeen. 886
Ee-Leong Lim; S. Dasgupta; Qiongyue Kang; J. M. O. Daniel; F. Poletti; S.-U. Alam; D. J. Richardson

Highly Alignment Tolerant 4 x 25 Gb/s ROSA Module for 100G Ethernet Optical Transceiver ..............c.ccccoovreiiiiinnneniennnns 889
Joon Ki Lee; Sae-Kyoung Kang; Joon Young Huh; Youn-Seon Jang

60-Gb/s Mode Division Multiplexing and Wavelength Division Multiplexing in Si Multimode Waveguides ...................cccceeinnnnnn. 892
C. P. Chen; J. B. Driscoll; R. R. Grote; Yue Liu; R. M. Osgood; K. Bergman

Wavelength Locking of Microring Resonators and Modulators using a Dithering Signal...............cccocoiiiiiiiiic 895

K. Padmaraju; D. F. Logan; J. J. Ackert; A. P. Knights; K. Bergman
Bit Error Rate Performance Evaluation of a Silicon-on-Insulator Optical-Network-on-Chip Router in a WDM

COMFEGUIALION ...ttt bbbttt b st E b b s R e e E b heE 2 £ A £ e bbb eh £ £ E b b E s £ b b e b e R A s A e e b e b bt E e b e e b bbbt n bbb e n s 898
A. Parini; G. Bellanca; A. Annoni; F. Morichetti; A. Melloni; M. J. Strain; M. Sorel; C. Pareige; M. Gay; L. Bramerie; M. Thual

Effective Phase Noise Suppression in Externally Injected Gain Switched Comb Source for Coherent Optical

COMMUIECATIONS ...t bbb b bbb bbb bbb bbb bbbt 901
Rui Zhou; V. Vujicic; T. N. Huynh; P. M. Anandarajah; L. P. Barry

A Prototype Multicore-fiber Optical Switch Unit for a Large-capacity and High-reliability Network .............ccccocoooniiniiiiinennn. 904
Yong Lee; K. Tanaka; K. Hiruma; E. Nomoto; H. Arimoto

Comparison of InP and Silicon Mach-Zehnder Modulators in Terms of Chirp.................cccoooiiiiiiiii, 907
D. Petousi; L. Zimmermann; K. Voigt; J. Kreissl; K. Petermann

Compact 100G Coherent Receiver Using InP-based 90 Hybrid Integrated with Photodiodes .....................ccccconiniiniiniiniinen 910
M. Takechi; Y. Tateiwa; S. Ogita

3D Stacked Transmitter and Receiver Chips for High Bandwidth Density Optical Interconnects...................ccccocoviiniinciiiinennn 913

P. Duan; O. Raz; B. E. Smalbrugge; K. L. Van De Plassche; S. Dorrestein; J. Duis; H. J. S. Dorren
Single-Pump, Tunable Wavelength Conversion of 8x12.5 Gsymbol/s QPSK Channels in a Quasi-Rectangular

50 5RO 916
A. Albuquerque; B. J. Puttnam; M. Drummond; S. Shinada; R. Nogueira; N. Wada

Continuous Wave Phase-sensitive Four-wave Mixing in Silicon Waveguides with Reverse-biased P-I-N Junctions......................... 919
F. Da Ros; D. Vukovic; A. Gajda; L. Zimmermann; K. Petermann; C. Peucheret

Tunable Two-Stage 6th Order FIR-Filter for Residual Dispersion Compensation.................cccocoiiniiiiiiinisenese e 922

S. Schwarz; A. Rahim; J. Bruns; K. Petermann; C. G. Schaeffer

Scalable Multi-segment Phase Mask for Spatial Power Splitting and Mode Division Demultiplexing
Haoshuo Chen; T. Koonen

Monolithic Integration of AllnGaAs DS-DBR Tunable Laser and AllnGaAs MZ Modulator with Small Footprint,

Low Power Dissipation and Long-Haul 10Gb/s Performance ...t 928
A.J. Ward; V. Hill; R. Cush; S. C. Heck; P. Firth; Y. Honzawa; Y. Uchida
Single Mach-Zehnder Modulator with Active Y-branch for Higher than 60 dB Extinction-Ratio Operation ..................cccoccovrne. 931

Y. Yamaguchi; S. Nakajima; A. Kanno; T. Kawanishi; M. Izutsu; H. Nakajima

Tunable 1550-nm High Contrast Grating VCSEL Detector ....
Weijian Yang; Li Zhu; Yi Rao; C. Chase; M. Huang; C. J. Chang-Hasnain

Thin-Film Mach-Zehnder Lithium Niobate Optical Modulator on Silicon Substrates with V2L of 4 Vem.........ccooooiiiiiiinn 937
P. Rabiei; Jichi Ma; J. Chiles; S. Khan; S. Fathpour

Hybrid Integration of Lens-Integrated Surface-Emitting Laser for Silicon Photonics Light Source ..............ccccooooiiniiniiniincnn 940
T. Suzuki; K. Adachi; T. Okumura; H. Arimoto; S. Tanaka

Low-crosstalk 2 x 2 InGaAsP Photonic-wire Optical Switches using I1I-V CMOS Photonics Platform................c..cccooovniiniinenn. 943
Y. Ikku; M. Yokoyama; M. Noguchi; O. Ichikawa; T. Osada; M. Hata; M. Takenaka; S. Takagi

100 Gb/s Multi-Guide Vertical Integration Transmitter PIC in InP for Fiber-Optics Interconnects.................ccoccoerviiiiinninnne 946

V. Tolstikhin; S. Ristic; K. Pimenov; C. Watson; M. Florjanczyk
Novel Baud-Rate Estimation Technique for M-PSK and QAM Signals based on the Standard Deviation of the

] 11T 2 g 11 1 PSSO P PP 949
M. V. lonescu; M. S. Erkilinc; M. Paskov; S. J. Savory; B. C. Thomsen

Chromatic Dispersion Monitoring and Adaptive Compensation in an 8 x 12.5 Gb/s All-Optical OFDM System ................cccocveeee. 952
S. Shimizu; G. Cincotti; N. Wada

SSMI Cancellation in Direct-detection Optical OFDM with Novel Half-cycled OFDM.............ccccccoiiiiiiiiinniincceeneenene 955
Fan Li; Zizheng Cao; Xinying Li; Lin Chen

Polarization-Time Coded OFDM for PDL Mitigation in Long-Haul Optical Transmission Systems................ccccocooniiiiiiiiinnn 958

E. Awwad; Y. Jaouén; G. R.-B. Othman; E. Pincemin



Modified Walsh-Hadamard Transform for PDL Mitigation
Wei-Ren Peng; T. Tsuritani; |. Morita

A Low-Complexity Carrier Phase and Frequency Offset Estimator with Adaptive Filter Length for Coherent
RECEIVET'S ...ttt bbbt bbbt s s b st b e b b e ob €A E e e b e ob e e E e e b e e ht e s 8o as e st A H e AR e b e 4 H e AR e e b £ e b b e b b eh b e ae e bbb e E e Rt b b bt bt enr e 964
A. Meiyappan; Pooi-Yuen Kam; Hoon Kim

Low-Complexity Linewidth-Tolerant Carrier Phase Estimation for 64-QAM Systems Based on Constellation

TIANSTOTTATION ..ottt bbb b bbb e e bbb e e heeh s eh s et oAb e e E e b e e b e e R e e b £ e b b e b b eb b e ae e b e bt b nb e e bt e bt s bt et e ebe e e ennen 967
S. M. Bilal; G. Bosco; P. Poggiolini; C. R. S. Fludger
Enhanced Performance for Implicit Training-Aided Coherent Optical Systems by Self-Interference Removal ...................ccoc.c.... 970

Chen Zhu; A. V. Tran; T. Anderson; E. Skafidas
Investigation of Polarization-Insensitive Phase Regeneration Using Polarization-Diversity Phase-Sensitive

AMPIITIET ...ttt b b bt bt e eh b h bR £ R oAb e e h e S ek R E R R R R E £ h et R AR e bR e R R et et bbb n b e ene 973
Jeng-Yuan Yang; M. Ziyadi; Y. Akasaka; S. Khaleghi; M. R. Chitgarha; J. Touch; M. Sekiya

DFT-based Offset-QAM OFDM with Arbitrary Orthogonal Waveform Generation .................ccccocooviiiiiiiiiiin e 976
Jian Zhao

Improved Performance of Optical F-OFDM over Conventional OFDM for Residual Frequency Offset

COMIPENSALION.........cvoiviieiieet ettt b et e s R s st e R e E e st e ne s e R bR £ e A e a0 E b e R €0 R bR e s e e e e e R Rt e e e e e e R bt s et neer b b e e s r st n s 979
Jian Zhao

In-band OSNR Monitor Using An Optical Bandpass Filter and Optical Power Measurements for Superchannel

Signals
S. Oda; Jeng-Yuan Yang; Y. Akasaka; K. Sone; Y. Aoki; M. Sekiya; J. C. Rasmussen

Tunable Optical Code Converter using Two Linear-Slope Pulse Streams and Cross Phase Modulation ..................c.ccocooeiiiiinnn. 985

T. Kodama; N. Wada; G. Cincotti; K.-I. Kitayama

A Direct Sequence Coherent OCDMA proposal employing a Code-Tunable SOI intregrated encoder and a Multi-
band & Multi-code SSFBG Decoder
R. Bafios; D. Pastor; D. Domenech

WDM-PDM Signal Processing Based on a Silicon Polarization Insensitive Filter ...................cccccoiiiiiiiii 991
Yaguang Qin; Yu Yu; Lei Xiang; Jinghui Zou; Bingrong Zou; Xinliang Zhang

Blind Cycle-Slip Detection and Correction for Coherent Communication SyStems ...............cccocooiiiiiiiiiii e 994
Yuliang Gao; A. P. T. Lau; Chao Lu; Yongheng Dai; Xiaogeng Xu

Employing DDBPSK in Optical Burst Switched Systems to Enhance Throughput..................c..cocooiiii 997
A. J. Walsh; J. Mountjoy; A. Fagan; A. D. Ellis; L. P. Barry

Joint Iterative Carrier Synchronization and Signal Detection for Dual Carrier 448 Gb/s PDM 16-QAM ............cococvniiiiinriiennens 1000
D. Zibar; L. Carvalho; J. Estaran; E. Silva; C. Franciscangelis; V. Ribeiro; R. Borkowski; J. Oliveira; I. Tafur Monroy

Wideband Wavelength Conversion of 5 Gbaud 64-QAM Signals in a Semiconductor Optical Amplifier ... 1003
B. Filion; W. C. Ng; A. T. Nguyen; L. A. Rusch; S. Larochelle

TONAK: A Distributed Low-latency and Scalable Optical Switch Architecture................ccccocooiiiiiiii, 1006
R. Proietti; C. J. Nitta; Yawei Yin; V. Akella; S. J. B. Yoo

Optical Grooming of OOK and DQPSK Signals by 8-APSK Signal Generation in PPLN Waveguide .............ccccocovveiininnnccnenne 1009

S. Pinna; A. Malacarne; A. Bogoni

Optical and RF Power Requirements for a New Injection-locked Semiconductor Laser Diode Method Compared

with Conventional Approaches for QPSK and QAM ModUIAtION .............couiuiuiiiiiiiiiciccire b 1012
R. Slavik; B. Kelly; R. Phelan; J. O'Carroll; D. J. Richardson

Fast Optical Spectrum Estimation Using a Digital Coherent Receiver
Hou-Man Chin; Kai Shi; R. Maher; M. Paskov; B. Thomsen; S. Savory

All-Optical Phase-Preserving Amplitude Regeneration of a 640 Gbit/s RZ-DPSK Signal..............ccccccoouniiiniiininiiniscecees 1018
Z. Lali-Dastjerdi; M. Galili; H. C. H. Mulvad; Hao Hu; L. K. Oxenlgwe; K. Rottwitt; C. Peucheret

Receiver Sensitivity Enhancement by Using Subcarrier Reliability Aware Soft LDPC in CO-OFDM Systems ..............ccccovvnen. 1021
Di Che; H. Khodakarami; An Li; Xi Chen; T. Anderson; W. Shieh

Time-lens Based Optoelectronic Oscillator for Simultaneous Clock Recovery and Demultiplexing of OTDM Signal.................... 1024

Yanfei Xing; Li Huo; Qiang Wang; Xiangyu Jiang; Hongfeng Li; Caiyun Lou
Method for Determining the Low-Pass Filter Bandwidth for the Low-Pass Filter Assisted Digital Back

Propagation AIZOTTtRIN .............ccooiiiiiii ettt R e r e 1027
Ying Gao; Jian Hong Ke; J. C. Cartledge; S. S.-H. Yam

A Novel Single-Input Multiple-Output Encoder/Decoder and its Application to Optical Packet Switching.................c.ccoeceniinns 1030
Bo Dai; Xu Wang; S. Shimizu; N. Wada

Self-pumping Wavelength Conversion of Mixed Order PSK Signals by FWM to Realise Band Conversion...............cc.ccococennnne 1033

K. Bottrill; F. Parmigiani; D. Richardson; P. Petropoulos

Autonomous Software-Defined Coherent Optical Receivers Performing Modulation Format Recognition in Stokes-
SIPACE ..ttt bbbt bk E R £ £ R R AR £ E SRR R £ £ SRR SRR £ R RS h SRR £ R R SRR AR AR R R R £ AR R bR Rt R bbbttt b et 1036
P. Isautier; A. Stark; Jie Pan; K. Mehta; S. E. Ralph

Statistical Properties of Broadband Chaotic Signals for Ultrafast True Random Bit Sequence Generation....................cc.cccooeee 1039
A. Argyris; M. Boumpos; A. Bogris; D. Syvridis
First All-optical Alamouti Coding Demonstration for Polarization Diversity Transmissions via Optical Phase

COMJUGALION ..ottt b b e R b et e a8 heE e £ e R bR st £ 00 R R R e A e e R R st E £ e n e e R b bt R e e e e R b e bt e s e e b bt nenren s 1042
S. Inudo; Y. Yoshida; A. Maruta; K.-1. Kitayama
High Spectral Efficiency for Long-haul Optical Links: Time-frequency Packing VS High-order Constellations ........................... 1045

G. Colavolpe; T. Foggi



Self-Homodyne Detection of Polarization-Multiplexed Pilot Tone Signals Using a Polarization Diversity Coherent
RECEIVET ...ttt bRt e R h e h e SR h e EEh £ e R E R s E SRR R R R R R e e R R AR R R Rt R e R Rt rerenneea 1048
R. S. Luis; B. J. Puttnam; J.-M. D. Mendinueta; J. Sakaguchi; S. Shinada; M. Nakamura; Y. Kamio; N. Wada

Feasibility Study of Wide-Band In-line SOA Amplification for PDM-MQAM Long-haul WDM Transmission

D. F. Bendimerad; A. Ghazisaeidi; J. Vuong; P. Ramantanis; A. Seck; J. Renaudier; Y. Frignac

Transmission of a DAC-Free 1.12-Tb/s Superchannel with 6-b/s/Hz over 1000 km with Hybrid Raman-EDFA

Amplification and 10 Cascaded 175-GHz Flexible ROADMS ...........ccccooiiiiiiiiiie e 1054
L. H. H. Carvalho; C. Franciscangelis; E. P. Silva; S. H. Linakis; V. E. Parahyba; J. R. F. Oliveira; G. E. R. Paiva; N. G.
Gonzalez; A. C. Bordonalli; J. C. R. F. Oliveira

System Performance of Long-Haul 112-Gb/s PDM-QPSK DWDM Transmission over Large-area Fiber and SSMF

SPAIS ..ttt b bbb b h bR R AR £ R £ b bk £ b e R £ R R £ AR E o4 A £ R e Rk £ bR e AE R AR e R £ R AR R eE R R e e Rt h bRt bbbt n s 1057
B. Zhu; D. W. Peckham; X. Jiang; R. Lingle

48.8-Gb/s 16-QAM Direct-Detection Optical OFDM Based on Block-wise Signal Phase Switching..............ccccoovvicininnccnnne 1060
An Li; Di Che; Xi Chen; Qian Hu; Yifei Wang; W. Shieh

Optimization Method for PSA-based Multi-Level REZENEIAtOLS ...........ccooviiiuiiiiiiiiiieccirn et 1063
M. Sorokina; S. Sygletos; S. Turitsyn

Nonlinear Compensation for 1.76Tbit/s PDM-16QAM Nyquist-SCFDE Superchannel Transmission .................cc.cccvevvneineinnnenn, 1066
Rui Ding; Zhennan Zheng; Zhiyuan Huang; Fan Zhang; Zhangyuan Chen; Chuanchuan Yang

Optical Link Design for Minimum Power Consumption and Maximum Capacity ............cococeeiirirrniiciiiininnieeeneeseees e 1069

N. J. Doran; A. D. Ellis
Optimum Design for Compensation Method of Intra-channel Nonlinear Distortions based on Digital

Backpropagation Assisted by Mitigation with CD Pre-compensation
D. Ogasahara; W. Maeda; M. Arikawa; T. Ito; H. Noguchi; J. Abe; K. Fukuchi

Nonlinear Performance Limits in Highly Dispersive Transmission SyStems ..............cccoooiiiiiiiinci s 1075
F. Matera

Information Quality (IQ) Factor as Soft-Decision Decoding Threshold for Optical Communications.................cccoecereiriiniinnnnn, 1078
T. Fehenberger; N. Hanik

Iterative Bit and Power Loading for Coherent Optical OFDM to Account for Fiber Nonlinearities ................c.cccooocniiiniiniinnnn, 1081
F. Wéckerle; S. Stern; R. Fischer

Comparison of Numerical Bit Error Rate Estimation Methods in 112Gbs QPSK CO-OFDM Transmission...................cccccevnee. 1084
S. T. Le; K. J. Blow; V. K. Menzentsev; S. K. Turitsyn

Improved Analytical Model for Intra-Channel Nonlinear Distortion by Relaxing the Lossless Assumption ..................c.cccoeovnen. 1087

Ying Zhao; Liang Dou; Zhenning Tao; Meng Yan; S. Oda; T. Tanimura; T. Hoshida; J. C. Rasmussen

Improved Bounds on the Nonlinear Fiber-Channel Capacity
R. Dar; M. Shtaif; M. Feder

Experimental Study of the Impact of Dispersion Pre-Compensation on PDM-QPSK and PDM-16QAM

Performance in Inhomogeneous Fiber TranSImiSSION..............cccouoiiiiiiiiiiiiiiicei ettt bbb 1093
Xiang Liu; S. Chandrasekhar

Extending 100G Transatlantic Optical Transmission over Legacy DMF Fibers using Time-Domain Four-

Dimensional Nonbinary LDPC-Coded MOAUIAION ..............cceiiiiiiiiiiiiiiiieiceee ettt nn b s 1096
Yequn Zhang; Shaoliang Zhang; I. B. Djordjevic; F. Yaman; Ting Wang

Optimization of Subcarrier Spacing of 400-Gb/s Dual-Carrier Nyquist PDM-16QAM in a Flexgrid Scenario............................... 1099
C. Schmidt-Langhorst; F. Frey; M. Nélle; R. Elschner; C. Meuer; P. Wilke-Berenguer; C. Schubert

Online Repurposing and Dimensioning of a Programmable Fixed-grid Optical Network.............cccoccoviiiiiiiniicnieccen 1102

B. R. Rofoee; G. Zervas; Yan Yan; D. Simeonidou
Dynamic Provisioning via a Stateful PCE with Instantiation Capabilities in GMPLS-Controlled Flexi-grid DWDM

INEEWOIKS ... bbb bbb bbb e bbb E bbb bbb bbb bbb bbb 1105
R. Casellas; R. Martinez; R. Mufioz; L. Liu; T. Tsuritani; I. Morita

Energy and Cost-Efficient Protection in Core Networks by a Differentiated Quality of Protection Scheme....................cccernnenn. 1108
J. L6pez; Yabin Ye; F. Jiménez; P. M. Krummrich

Interest of the MIXGRID Setup for Elastic Spectral Efficiency ... 1111
T. Zami

Unified Approach of Top-down and Bottom-up Methods for Estimating Network Energy Consumption
K. Ishii; F. Okazaki; J. Kurumida; K. Mizutani; H. Takeshita; K. Kobayashi; D. Mochinaga; S. Namiki; K. Sato; T. Kudoh

Design and Experimental Evaluation of Dynamic Inverse-multiplexing Provisioning in GMPLS-controlled Flexi-

Grid DWDM Networks with Sliceable OTIN BVTS .........ccoiiiiiiiiii i 1117
R. Mufioz; R. Vilalta; R. Casellas; R. Martinez; S. Frigerio; A. Lometti

Open Virtual Infrastructure: Implementation Framework for Integrated Provisioning of Virtualized Network and

Application Resources Based on Software Defined Networking (SDIN) ..........ccccoriiiiiiiiniie et 1120
Yiming Yu; Jie Zhang; Yongli Zhao; Shouyu Wang; Hui Yang; Hui Li; Yuefeng Ji; Yi Lin; Jianrui Han; Shaofeng Qiu
Influence of Embodied Energy in the Energy Efficiency of Optical Transport Networks ..............ccoccoviiiiiiiiiiniincccen 1123

J. Mata; Yabin Ye; J. Lopez; I. T. Monroy

Fiber Routing, Wavelength Assignment and Multiplexing DWDM-Centric Converged Metro/Aggregation

INEEWOTKS ...t bbb bbb 1126
Shugiang Zhang; Ming Xia; S. Dahlfort

Fixed Versus Flex Grid with Route Optimised Modulation Formats and Channel Data Rates of 400 Gbits and

ADOVE ..o bR bbb 1129
D. J. lves; S. J. Savory



Dynamic Advance Reservation Multicast in Data Center Networks over Elastic Optical Infrastructure
Sheng Shen; Wei Lu; Xiahe Liu; Long Gong; Zuging Zhu

Experimental Demonstration of a Contentionless GMPLS-based Light Path Setup using Colourless and

DiIrectionless ROADIVS .........c.oiiiiiiiiiii ittt et bbb e bbbt st e s s e s b et oAb e E e b e eh e e E e e b e e b b e b s e it e b e b e b e e bt e bt e b e e bt e b e et e e s e b eanennenbenbe e 1135
A. Frikha; M. D. Mbaye; J. Meuric; E. Le Rouzic

An Efficient Model for the Multilayer Network Planning of IP-over-WDM Networks
M. Nikolayev; A. Morea; Y. Pointurier; J.-C. Antona

Dynamic Resource Allocation with Virtual Grid for Space Division Multiplexed Elastic Optical Network.................ccccoccovvrinnne. 1141
S. Fujii; Y. Hirota; H. Tode
Reachability Matrix-based Path Computation Using Matrix Self-Multiplication...................c.ccccooooiiiin, 1144

Xi Wang; Chengyi Gao; Qiong Zhang; M. Bouda; P. Palacharla; M. Sekiya

Hitless Network Re-Optimization to Reduce Spectrum Fragmentation in Distributed GMPLS Flexible Optical
Networks.......

D. Siracusa; A. Broglio; A. Zanardi; E. Salvadori; G. Galimberti; D. La Fauci

Self-Healing Optical Networks with Architecture on Demand NOES................cccooviiiiiiiiiiiini e 1150
M. Dzanko; M. Furdek; N. A. Gonzalez; G. Zervas; B. Mikac; D. Simeonidou

Demonstration of WDM/TDM-PON Prototype Transceiver Employing SOA to Suppress Beat Noise...............c.ccococoviiniiiiinnnn. 1153
H. Iwamura; M. Sarashina; H. Saito; H. Tamai; S. Kobayashi; N. Minato; M. Kashima

Real-time Demonstration of DMT-based DDO-OFDM Transmission and Reception at SOGb/s ...............ccocoviiiiiiiiiciie, 1156
Fan Li; Xin Xiao; Xinying Li; Ze Dong

Modal Noise Impact in Plastic Optical Fiber Links for Radio-over-Fiber Systems ..............ccccccciiiiniiiiniiieeceen 1159

M. Matsuura; R. Furukawa; A. Inoue; Y. Koike
4.64-bit/s/Hz 46.4-Gbps W-band Direct-Detection OFDM-RoF System Employing Two Cascaded Single-drive

Hou-Tzu Huang; Wan-Ling Liang; Chun-Ting Lin; Chia-Chien Wei; Yu-Hsuan Cheng; Chun-Hung Ho; Huan-Ching Liu; Meng-
Fan Wu; Sien Chi

Energy Demand of High-speed Connectivity Services in NG-PON Massive Deployments ..............ccoccovreriniiinininenieneineeseeenenns 1165
S. Lambert; J. Montalvo; J. A. Torrijos; B. Lannoo; D. Colle; M. Pickavet

Performance Enhancement of a Hybrid Wired/wireless OFDM Based PON Infrastructure Using an Integrated

Device with Optical Injection
A. Saljoghei; C. Browning; L. Barry

30Gb/s Real-Time Triple Sub-band OFDM Transceivers for Future PONs Beyond 10Gb/s/A ...........ccocooviiiiiiieninccceeen 1171
R. P. Giddings; E. Hugues-Salas; J. M. Tang

Electrical Splitting OEO G-PON Reach Extender Demonstration ...............ccccccoiiiiiiiiiiii s 1174
B. Le Guyader; W. Poehlmann; F. Saliou; L. Jentsch; L. Guillo; P. Chanclou; T. Pfeiffer

140 km Long-Reach WDM-PON Experiment for Ring-based Access Network Architectures...............ccccocvvviniiiniincincnicnne 1177
E. I. De Betou; C.-A. Bunge; H. Ahlfeldt; M. Olson

Novel DBA Algorithm for Energy Efficiency in TWDM-PONS..........ccccooiiiiiiiiiieieet ettt neneiea 1180

A. Dixit; B. Lannoo; D. Colle; M. Pickavet; P. Demeester
A Multi-gigabit W-band Bidirectional Seamless Fiber-wireless Transmission System with Simple Structured

AALCCESS POINL .........uiiiiiiictc ettt bttt b sttt e bbbt h £ £ b b E R £ bbb bR £ E R R AR R R R £ R R SRR £ bbb Rt e e bbb rs 1183
Xiaodan Pang; J. J. V. Olmos; A. Lebedev; I. T. Monroy
Power Reduction by Adaptively Optimizing Optical Power Using Actual BER for 10G-EPON Systems..............ccccccoenivininienins 1186

N. Ikeda; H. Uzawa; K. Terada; S. Shigematsu; H. Koizumi; M. Urano
Experimental Demonstration of Remote Unified Control for OpenFlow-based Software Defined Access Optical

B 1) o TSSO 1189
Hui Yang; Yongli Zhao; Jie Zhang; Rentao Gu; Jialin Wuj; Jianrui Han; Yu Yao; Yi Lin; Young Lee; Yuefeng Ji
Inter-channel Crosstalk Impairment of Time and Wavelength Division Multiplexing Passive Optical Network..................c........ 1192

Hee Yeal Rhy; Gwang Yong Yi; Han Hyub Lee; Sang Soo Lee
15-Gbit/s Slow Adaptive Uplink OFDMA-PON Employing Channel Stabilization Technique Using Low Frequency

Seed Carrier Modulation and Gain Saturated SOA at QLT ............cccoiiiiiiiiiie et 1195
Sang-Min Jung; Moon-Ki Hong; Sun-Young Jung; Seung-Min Yang; Sang-Kook Han

Comparative Analysis of M-PAM vs OOK for Multimode Fiber Links with Intersymbol Interference...............c....ccoccoviininnnnn. 1198
K. Balemarthy; R. Lingle

Experimental Demonstration of 39Gbps for FDIM PON............cccccoiiiiiiiiii s 1201
A. Lebreton; B. Charbonnier; J. Le Masson; Rongping Dong; P. Chanclou

Ultra-fast 1+1 Protection in 10 Gb/s Symmetric Long Reach PON..............ccciiiiiiiiiiiiie s 1204

S. McGettrick; Lei Guan; A. Hill; D. B. Payne; M. Ruffini
Propagation Impairments due to Raman Effect on the Coexistence of GPON, XG-PON, RF-Video and TWDM-

PON ettt btk h et bk b e RS h £ E R R R R AR £ h £ R £ eE £ R R e AR e e R e £ e h £ e R e Rk £ R R R R e R Rt Rt b e b b et e et r s 1207
R. Gaudino; V. Curri; S. Capriata

Upper Bound for Energy Efficiency in Multi-cell Fibre-wireless Access SYyStems ..............cccccovviiiiiniiiiiisee s 1210
A. M. J. Koonen; M. Popov; H. Wessing

Simplified Wavelength Control of Uncooled Widely Tuneable DSDBR Laser for Optical Access Networks.............ccccceeevcniennnn, 1213

L. Ponnampalam; C. C. Renaud; R. Cush; R. Turner; M. J. Wale; A. J. Seeds
Tapered Mode Multiplexers Based on Standard Single-mode Fibre
S. Yerolatsitis; T. A. Birks
First Demonstration of an Amplified Transmission Line Based on Multi-Element Fibre Technology................c.ccccccoviniiniinnnn. 1219
V. J. F. Rancafio; S. Jain; T. C. May-Smith; J. K. Sahu; P. Petropoulos; D. J. Richardson




Mode-selective Dissimilar Fiber Photonic-lantern Spatial Multiplexers for Few-mode Fiber
N. K. Fontaine; S. G. Leon-Saval; R. Ryf; J. R. S. Gil; B. Ercan; J. Bland-Hawthorn
Wavelength-selective Switch for Few-mode Fiber TransmiSSion ...............c.cccoiiiiiiiiiiiiiiee e 1225
R. Ryf; N. K. Fontaine; J. Dunayevsky; D. Sinefeld; M. Blau; M. Montoliu; S. Randel; Chang Liu; B. Ercan; M. Esmaeelpour; S.
Chandrasekhar; A. H. Gnauck; S. G. Leon-Saval; J. Bland-Hawthorn; J. R. Salazar-Gil; Y. Sun; L. Gruner-Nielsen; R. Lingle; D.
M. Marom
First Demonstration of High-order QAM Signal Amplification in Ppln-based Phase Sensitive Amplifier ...............cc.cccoevninnnn. 1228
T. Umeki; O. Tadanaga; M. Asobe; Y. Miyamoto; H. Takenouchi
Tandem-Phase-Modulator-Based Optical Isolator in Silicon
C. R. Doerr; L. Chen; D. Vermeulen
Ultra-Compact Si-Wire 8 x 8 Strictly-Non-Blocking PILOSS SWitCh ...........cccooiiiiiiiiiiii s 1234
K. Suzuki; K. Tanizawa; T. Matsukawa; Guangwei Cong; Sang-Hun Kim; S. Suda; M. Ohno; T. Chiba; H. Tadokoro; M.
Yanagihara; Y. Igarashi; M. Masahara; H. Kawashima

All-ETDM 107-Gbaud PDM-16QAM (856-Gb/s) Transmitter and Coherent Receiver ..o, 1237
G. Raybon; A. Adamiecki; P. P. J. Winzer; M. Montoliu; S. Randel; A. Umbach; M. Margraf; J. Stephan; S. Draving; M. Grove; K.
Rush

A 100-Gb/s Real-time Burst-mode Coherent PDM-DQPSK Receiver
Mo Li; Ning Deng; Qingsong Xue; Guowei Gong; Zhiyong Feng; Shiyi Cao

1-Tb/s Transceiver Spanning Over just Three 50-GHz Frequency Slots for Long-Haul Systems...............cc.cccooviniiiniincnicnnenns 1243
J. Renaudier; R. Rios-Muller; L. Schmalen; M. Salsi; P. Tran; G. Charlet; S. Bigo

44.1 Tb/s Transmission over 9,100 km Using Coded Modulation based on 16QAM Signals at 4.9 bits/s/Hz Spectral

Efficiency ...
D. G. Foursa; H. G. Batshon; H. Zhang; M. Mazurczyk; J.-X. Cai; O. Sinkin; A. Pilipetskii; G. Mohs; N. S. Bergano

38.75 Tb/s Transmission Experiment Over Transoceanic DIStANCe ..............ccccocoiiiiiiiiiiiiiic s 1249
M. Salsi; R. Rios-Muller; J. Renaudier; P. Tran; L. Schmalen; A. Ghazisaeidi; H. Mardoyan; P. Brindel; G. Charlet; S. Bigo

1.03-Exabit/s.km Super-Nyquist-WDM Transmission over 7,326-km Seven-Core Fiber...................cccocooviiiiiiii 1252
K. lgarashi; T. Tsuritani; I. Morita; Y. Tsuchida; K. Maeda; M. Tadakuma; T. Saito; K. Watanabe; K. Imamura; R. Sugizaki; M.
Suzuki

2 x 344 Tb/s Propagation-direction Interleaved Transmission Over 1500-km MCF Enhanced by Multicarrier Full

Electric-field Digital BaCK-ProPagation ................ccooiiiiiiiiiiiiiiie ettt 1255

T. Kobayashi; H. Takara; A. Sano; T. Mizuno; H. Kawakami; Y. Miyamoto; K. Hiraga; Y. Abe; H. Ono; M. Wada; Y. Sasaki; I.
Ishida; K. Takenaga; S. Matsuo; K. Saitoh; M. Yamada; H. Masuda; T. Morioka

Reducing the Complexity of Nonlinearity Pre-compensation Using Symmetric EDC and Pulse Shaping............c.ccccocccveivniinnnnn. 1258
Y. Gao; J. C. Cartledge; A. S. Karar; S. S.-H. Yam

First Field Demonstration of Cloud Datacenter Workflow Automation Employing Dynamic Optical Transport

Network Resources Under OpenStack & Openflow OrcheStration ...............ccccoooiiiiiiiiiiiiic s 1261
T. Szyrkowiec; A. Autenrieth; P. Gunning; P. Wright; A. Lord; J. Elbers; A. Lumb

N. Amaya; S. Yan; M. Channegowda; B. R. Rofoee; Y. Shu; M. Rashidi; Y. Ou; G. Zervas; R. Nejabati; D. Simeonidou; B. J.
Puttnam; W. Klaus; J. Sakaguchi; T. Miyazawa; Y. Awaji; H. Harai; N. Wada

Novel Flat Datacenter Network Architecture Based on Scalable and Flow-controlled Optical Switch System............................... 1267
Wang Miao; Jun Luo; S. Di Lucente; H. Dorren; N. Calabretta

World's First Demonstration of Pluggable Optical Transceiver Modules for Flexible TWDM PONS ..........ccccccovinninnineineenns 1270
Ning Cheng; Jianhe Gao; Chengzhi Xu; Bo Gao; Xuming Wu; Dekun Liu; Lei Wang; Xiaoping Zhou; Huafeng Lin; Frank
Effenberger

25 Gb/s Transmission Over 820m of MMF using a Multimode Launch from an Integrated Silicon Photonics

TTAISCEIVET .......veuieiitetceesie ettt e et e b bt a e e e R bt E e e e8RS EEh £ 08 E R 00 E R e e e A e e R R e Rt e £ e A e e R bR eR e e R bRt e s e Rt e e nrenen e 1273

Xin Chen; S. R. Bickham; Hai-Feng Liu; O. I. Dosunmu; J. E. Hurley; Ming-Jun Li
Author Index





