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Topics

Evolution of optical fiber

Standards type and proprietary type

Shannon limit and fiber capacity

Optical Transmission evolution

OFDM

OTDM

Spatial division multiplexing

https://tnc2011.terena.org/web/media/archive/6D
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ITU-T standars

G.650.1: Definitions and test methods for linear, deterministic attributes of single-mode fibre

and cable 

G.650.2: Definitions and test methods for statistical and non-linear related attributes of 

single-mode fibre and cable 

G.650.3: Test methods for installed single-mode optical fibre cable links 

Withdrawn: G.651 - Characteristics of a 50/125 µm multimode graded index optical fibre

cable 

G.651.1: Characteristics of a 50/125 µm multimode graded index optical fibre cable for the 

optical access network 

G.652: Characteristics of a single-mode optical fibre and cable 

G.653: Characteristics of a dispersion-shifted, single-mode optical fibre and cable 

G.654: Characteristics of a cut-off shifted, single-mode optical fibre and cable 

G.655: Characteristics of a non-zero dispersion-shifted single-mode optical fibre and cable 

G.656: Characteristics of a fibre and cable with non-zero dispersion for wideband optical 

transport 

G.657: Characteristics of a bending-loss insensitive single-mode optical fibre and cable for 

the access network 
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G.652 and itôs variations

G.652 A, B, C and D

Corning
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G.657 

bending-loss insensitive fiber

Source: PennWell
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New and non-standrad fibers

Multi Core Fiber (MCF)

Few Mode Fiber (FMF)

Photonic Crystal Fiber (PCF)

Source: Dr. Jason Eichenholz, Optoelecronicsworld, PhotonicCrystal Fiber 
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Area where the Capacity is 

dominated by noise (mainly ASE)

Area where the Capacity is 

dominated by fibrt nonliearity

Shannon limit and fiber capacity

Shannon capacity

C =B log2 (1 + SNR)



connect Å communicate Å collaborate

Three Breakthrough Technologies

ò3Mò

Ultramulti-level coherent transmission (Multilevel

modulation)

New optical fibre technologies (Multi-core fibres)

Mode division multiplexing (Multi-mode control with

MIMO)
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Possibilities

Modulation and multiplexing

Source: Ivan P. Kaminow, Tingye Li and Alan E. Willner , Optical Fiber Telecommunication, Academic Press, 2008 

Modes

Multi Corefibers
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69.1Tbit/s QAM transmission
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101.7-Tb/s (370×294-Gb/s) PDM-
128QAM-OFDM

370x294-Gb/s WDM transmission

each 25-GHz channel with 4x73.5 Gb/s OFDM subbands where PDM-

128QAM was used at each modulated subcarrier

We further partition the 25 GHz usable bandwidth per channel into four 

equal subbands, each of which carries an OFDM signal with 6 GHz 

bandwidth.

DayouQianet al., OFC2011, PDPB5
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Beyond 100G  bitrates per wavelength 

(single laser source): OTDM vs OFDM

To different method which are used to achieve higher bitrates per 

single channel

Orthogonal frequency division multiplexing

Optical time division multiplexing 

Figures: D.Hillerkusset al. 26 Tbit s21 line-rate super-channel transmission

utilizing all-optical fast Fourier transform processing, nature photonics, DOI:10.1038
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Superchannel

Recent experimental demonstrations of superchannels, source: ECOC2010, Tu.3.C.5
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Single source Optical OFDM (superchannel)  

vs OTDM

11.2 Tbit/s High capacity per channel by using 112 optical 
sub-carriers with subcarrier spacing of 25GHz 

OFC2011, PDPA6

D. Hillerkuss et al. , 26Tbit/s  line-rate super-channel transmission utilizing 

all-optical fast Fourier transform processing, Published 22 May 2011, 

nature photonics
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Single source Optical OFDM (superchannel)  

vs OTDM

OFC2011, PDPA9

High capacity per channel by using OTDM: 40 Gbit/s base channel rate 

and Optical time-division multiplexing by a factor of 128 using passive 

fiber delay multiplexers. (10.2 Tbit/s). 30nm 


