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Optical Modulation Technologies for Approaching the Shannon Limit

PEDES:TN29.11 NEIRGE:A XEHS :1009-6868 (2013) 03-0002-006
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Optical transmission technologies have gone through several generations of
development. Spectral efficiency has significantly improved, and industry has begun to
seek the answer to a basic question: What are the fundamental linear and nonlinear
signal channel limitations of Shannon theory when there is no compensation in optical
fiber transmission systems? Next—generation technologies should exceed the 100G
transmission capability of coherent systems in order to approach the Shannon limit.
Spectral efficiency first needs to be improved before overall transmission capability can
be improved. The means to improve spectral efficiency include more complex
modulation formats and channel encoding/decoding algorithms, pre—filtering with
multisymbol detection, optical OFDM and Nyquist WWDM multicarrier technologies, and
nonlinearity compensation. With further optimization, these technologies will most
likely be incorporated into beyond—100G optical transport systems to meet bandwidth

demand.

spectral efficiency; Shannon limit; Gaussian noise; optical signal noise

ratio; modulation; nonlinearity compensation
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For further development of optical networks, more is required of
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m Ultrahigh—speed, ultralarge—capacity, ultralong—haul transmission are key to
solving bandwidth shortage problems. As transmission speeds approach 100Gbit/s or
even 1Tbit/s per channel, the standard G.652.D low—water peak fiber will still be
important in high—speed, long—haul systems. New requirements on the optical fiber
have emerged because modulation methods have evolved, and new innovations have
been made in coherent detection and devices. The repeater distance can be increased
by further decreasing the optical fiber attenuation coefficient. The nonlinear coefficient
decreases as the effective area increases in the large effective area fiber (LEAF). The
OSNR of the fiber can be improved by increasing the input channel signal power.
Multicore fiber and few—mode fiber can be used in space—division multiplex to avoid
problems related to the Shannon limit.
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EEH =00 2 20818 F 3B S A0 A8F 3 E X0 5 2 P (OFDM) B S 7ERNR TS
EARNBIRR EEFT R, SBT3 OFDM B , B UK 60 SANS & 5 72 it
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Bt (TS5 BRI BT U R R LS Sial ; S0y R ER AT H B IRBY
ESAMBRIERE 5T , & S TR EE[IT, B #H TR G T

BT HEERS SHETESVLERA; BHEEA AAEZTEREA

MThe processing method and digital signal processing (DSP) order are
different for conerent OFDM modulated systems and coherent—signal carrier systems.
In the former, the received signal is first processed in time domain, time is
synchronized, and frequency offset compensation is done. Fast Fourier Transform
(FFT) changing is then done, and channel estimation, phase noise compensation, and
final signal detection are done in the frequency domain. In contrast, DSP for a
signal—carrier modulated system is commonly realized in the time domain, and
frequency offset compensation follows channel estimation.

coherent optical transmission system; real—time digital signal
processing; single carrier; orthogonal frequency division multiplexing
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Inthis paper, we suggest some applications of reconfigurable optical
add—drop multiplexer (ROADM) in China. In metro/local ROADM networks, hierarchical
networking can be used to increase the number of devices and improve CDC capacity.
Requirements on core—layer devices can be reduced through pressure allocation by
convergence layer. Three application scenarios are proposed for backbone ROADM
networks: 1) combining fragmented ROADM sub-networks and point—to—point
wavelength division multiplexing (WDM) transmission systems; 2) ROADM
sub—networks for each area, and 3) unified ROADM network for the whole network.
With ROADM, operators can provide flexible wavelength leasing; dynamic, low-cost
restoration capacity for wavelength paths carrying IP circuits; and quick wavelength

path reconstruction when there are failures.
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m In this paper, we analyze the requirements for optimizing a combined IP and
optical network. There are different models for such a combined network, including IP
over dense wavelength division multiplexing (WDM) and IP+OTN/WDM. We describe
optimization strategies for the IP+OTN/WDM model; in particular, we describe traffic
synergic planning, alarm linkage, and protection coordination. In optimizing the IP+OTN/
WDM combined network, we seek to increase efficiency of all network resources and

network capex and opex.
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MTO achieve high—capacity optical switching, the optical switch matrix needs
to be investigated. The micro—electromechanical system (MEMS) switch, cyclic array
waveguide grating (CAWG), and wavelength selective switch (WSS) have the
advantages of multiport dimensions and expansibility to a larger modular scale. They
have potential applications in data center network, optical cross—connect, and flexible

gridless optical add—drop multiplexer.
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Interference Management: The Key to Improving Wireless Network Performance
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Abstract: In this paper, we discuss interference management in wireless networks. \We
propose a method for intelligent and dynamic interference management. This method
involves modeling multidimensional interference and exploiting interference management
techniques, when combine with resource management, interference management is
necessary to improve wireless network performance and is important for alleviating
resource shortages. It avoids or uses interference and continuously improves network

performance.

Keywords:interference modeling; interference management; resource management;
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Abstract: In this paper, we describe the different functions of PhoneGap and Titanium
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these applications. The tests show that PhoneGap and Titanium have advantages and

disadvantages in different environments; however, Titanium generally performs more
efficiently, but PhoneGap is better in across platforms.
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Abstract: This paper describes some key problems in real-time rendering engines.
These problems are related to graphics application programming interface (API), handling
effects, spatial partitioning, scene graph, and particle system. Taking into account these
requirements and the designs of some mainstream rendering engines, we provide a
reference model for a real-time rendering engine. The model guarantees
cross—platform rendering and provides and easily customizable and extendable
framework that can help write and reuse visual effects.

Key words: real-time; rendering engine; architecture
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Abstract: In this paper, a new blind transport—format detection method based on ant
colony merge algorithm for WCDMA systems is proposed. The method is designed to
alleviate detriments to link performance using currently available blind—transport—
format algorithms. Such algorithms use the ant colony to remember historical
information about the transport format, and merge the detection judgment according
to the reliability. Simulations show that the proposed algorithm significantly improves
link performance in all practical scenarios.
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