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The EO-Net project aims to bring 
“elasticity” to optical transport networks, 
so that is the ability to adapt the datarate 
and allocated bandwidth of each optical 
signal according to both the traffic demand 
and the amount of physical degradation it 
must overcome. By operating as close as 
possible to physical limits, elastic optical 
networks will present better scalability, 
cost- and energy-efficiency than currently 
available optical networks. 

Main focus 

Optical core networks have long provided 
almost infinite bandwidth for digital com-

munications. By increasing the number of 
wavelengths propagating through a strand 
of fibre and increasing the datarate on 
each wavelength (from 10Gb/s a decade 
ago to 40 and now 100Gb/s), the optical 
industry has been able to keep up with the 
explosion of Internet traffic. But capacity 
demand in core networks shows no sign 
of abating while the current technology will 
probably not be pushed much beyond 
100Gb/s in a cost- and energy-efficient 
manner. 

As the bandwidth becomes a scare re-
source, EO-Net proposes to rethink core 
networks so that each connection can 
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dynamically adjust its datarate and 
its bandwidth as closely as possi-
ble to the requested capacity and 
to the physical limits of the fibre 
medium. 

Such “elasticity” of connections, 
very common and successful in 
other telecommunication means, is 
a newcomer to optical transport 
and is expected to strongly im-
prove the scalability as well as 
cost-and energy-efficiency of fu-
ture optical core networks.  

Approach 

In order to rip the aforementioned 
benefits, elastic optical networks 
require a redesign of optical net-
working at several important levels 
and EO-Net aims to provide inno-
vative solutions at each of these 
levels, paving the way to a rapid 
industrialization and commerciali-
zation of the “elasticity” concept.  

The first crucial enablers that EO-
Net will provide for elastic net-
works are datarate- and bandwidth
-adaptive transceivers. In particu-
lar EO-Net proposes to focus on 
the technology recently developed 
for 100Gb/s transmission systems 
and to show how it can be lever-
aged for cost-efficient elastic 
transceiver solutions. 

Secondly EO-Net will investigate 
in depth the impact of physical 
impairments on elastic optical sig-
nals (noise accumulation, chro-
matic dispersion, nonlinear inter-
actions between wavelengths…). 
While extensive work has been 
done over the years for fixed-rate 

static networks, little is known on 
the subject for highly heterogene-
ous architectures like elastic net-
works.  

Thirdly, EO-Net will study resource 
allocation problems in elastic opti-
cal networks, i.e. the problem of 
assigning for each service demand 
one or more paths, datarates, 
wavebands and wherever neces-
sary optoelectronic resources for 
impairment compensation. 

EO-Net will also provide proto-
types for the interfacing of fixed-
rate standardized technologies of 
networks upper layers (e.g. IP 
router ports) with the highly-
flexible elastic transceivers used 
for the optical layer. 

The outcomes of all aforemen-
tioned activities will feed detailed 
techno-economic studies for a 
quantitative assessment of cost- 
and energy-efficiency of elastic 
solutions and comparison with 
currently available network archi-
tectures.  

EO-Net has gathered for that pur-
pose a consortium of operators, 
industries and academics with the 
broad spectrum of expertise and 
interests required to address such 
an ambitious target. 

Main results 

EO-Net’s main results closely cor-
respond to the different domains of 
optical networking identified in the 
previous section and to their inter-
working: 

1. Prototypes of elastic transceiv-

ers capable of adjusting their 
datarate-rate, modulation-
format and/or required band-
width for the transports of pay-
load ranging from 10Gb/s to 
100Gb/s or more 

2. Detailed performance estima-
tion software providing a relia-
ble estimate of the bit error rate 
of a wavelength as a function 
of its path, datarate, bandwidth 
and physical impairments such 
as noise and nonlinearities 
(which crucially depend on the 
network state, i.e. the charac-
teristics of other signals propa-
gating in the network) 

3. Planning tools and dynamic 
resource allocation software 
leveraging the aforementioned 
performance estimation soft-
ware to efficiently allocate 
paths, datarates, bandwidths 
and optoelectronic resources to 
incoming service demands.  

4. Client interfaces for 10-100Gb/
s elastic transponders allowing 
their connection with fixed-rate 
100Gb/s ports of IP routers  

Impact 

The EO-Net project targets the 
market of optical transport (~12b$ 
yearly revenue). While the size of 
the market is fairly stable, recent 
years have seen a dramatic in-
crease in the market share of extra
-EU vendors to the detriment of 
European industries. EU industries 
may not be able to compete on 
costs in this market and must 
therefore spearhead innovation to 
maintain or improve their market 
share. 

The disruptive approach of EO-Net 
does just that and the timing of the 
EO-Net project (2010-2013) will 
allow its partners to propose inno-
vative solutions when they be-
come most needed, i.e. after 
100Gb/s systems (available since 
June 2010) have been extensively 
rolled out and new solutions are 
required to push network efficiency 
further. 

The flexible management of the 
optical layer allowed by elasticity is 
also expected to offer new busi-
ness opportunities for operators, 
with, for instance, bandwidth-on-
demand directly from the optical 
layer. 


