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ABSTRACT 
We face the Routing and Wavelength Assignment 
problem considering as constraints the physical 
impairments that arise in all-optical networks. We 
propose a simple model for the physical layer 
considering both static and dynamic impairments. It is 
based on simulation of signal propagation in order to 
characterize each lightpath with a reliability parameter. 

1. INTRODUCTION 
 Wavelength Routed (WR) networks are considered the 
best candidate for the short-term implementation of a 
high-capacity IP infrastructure.  In WR networks, 
remote routers are connected through lightpaths that 
may extend over several physical links. Lightpaths can 
either be semi-permanent [1], or dynamically allocated 
[2]. In the first case a static topology is seen at the IP 
layer, in the second case we obtain more adaptivity.  
We consider a dynamically set-up transparent optical 
network. When solving the Routing Wavelength 
Assignment (RWA) problem, we take into account the 
impairments imposed by the physical layer. We 
consider the effect of nonlinearities associated to 
dynamic wavelength allocation on optical fibers. 

2. MODEL OF PHYSICAL LAYER 
In order to analyze the evolution of the signals through 
a transparent optical network based on the WDM 
technique, the wave equation for propagation should be 
solved for every optical link, together with models of 
optical components. Due to the nonlinear nature of the 
problem a rigorous analysis could need hundreds of 
hours of CPU time. To overcome the computational 
limits we approximate the analysis estimating the 
goodness of a lightpath through the related Optical 
Signal-to-Noise Ratio (OSNR) and its penalties due to 
linear and nonlinear propagation effects. OSNR 
penalties are derived using semi-analitical models of 
impairments (PMD, dispersion, SPM and XPM [4]) 
based on simulations. Main approximation is given by 
the separation of effects. 

3. APPLICATION OF RWA ALGORITHMS 
To solve the RWA problem, we propose a novel 
algorithm, called Best-Optical Signal Noise Ratio (B-
OSNR), which jointly assigns to a given request a path 
and a corresponding wavelength. In particular, the 
path/wavelength solution which will present the 
maximum OSNR will be selected. We considered as 
physical topology derived from a possible evolution of 
the Telecom Italia Spa network. Figure plots the 
average blocking probability versus offered load. 
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Blocking probability versus load  for different algorithms. Fiber 
span Lspan of 40 km, 60 km, 80 km. 
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