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Summary:  
Optical Communications solutions for long-haul networks are a mature industry, and optical access solutions 
are an emerging telecoms industry. In fact, the Fiber-to-the-X (X is H for home, C for curb, B for business or 
building and also wireless base stations, N for node, D for desk, etc.) passive optical networks (FTTX-PONs) 
becomes the ultimate winning solution for tomorrow’s last/first mile bottleneck. The FTTX/H market is still in 
its infancy, and requires innovative solutions to keep costs per subscriber to an absolute minimum, and to keep 
the fiber infrastructure simple, scalable and easy to maintain. For instance, the power attenuation in the fiber, 
in addition to the splitting loss at the remote node, limits the maximum distance between the central office and 
the end customers to a maximum of 20 kms. Some service providers in USA and Canada report that even the 
20 km is very challenging in a real network.  
Recently, a significant research and development effort has been deployed for the development of next 
generation of passive optical networks (PON) that allows a reach (or range) distance that is closed to a 
100 km. This is referred to as long reach/range PON (LR-PON) or Extra Large (XL-PON) or also 
ExtendedReach PON. 
The main objective of this project is to develop a laboratory advanced prototype of LR-PON. This includes 
central office optical line terminal (OLT) module, a number of optical network terminals (ONTs) and an access 
network system infrastructure that covers up to 120 kms end-to-end. This network should be composed of 
wavelength division multiplexing ring (64 wavelengths per fiber) and Fiber-to-the-X (or H for Home) tree 
network (64 TDM customers per wavelength).  This is also in the focus of our project to exploit this prototype 
to address multiple LR-PON technology challenges: 

 Experiencing various amplification technologies including erbium doped fiber amplifier (EDFA), 
semiconductor optical amplifiers (SOA), erbium doped waveguide amplifier (EDWA) and 
measure their gain and noise figure efficiency.  

 Address the burst traffic effect on the amplifiers performance and their resulting effect on the 
signal and service quality.  

 Develop an incremental evolution strategy of existing network infrastructure towards LR-PON 
next generation large area metropolitan network. 

 Apply various dynamic bandwidth allocation (DBA) techniques (ex. Multi-Thread polling) in 
order to face the problem of central-office to users’ long delay that is not supported by existing 
DBA techniques. 

 Study the burst mode constraints in the transmission and reception modules both in the central 
office and the end user terminal. 

In order for this project to be adequately performed, we will take benefit from our existing collaboration with 
the Saudi Telecoms Company (STC) in other projects. This project has a direct impact on Saudi Arabia society 
that is used to be an early adopter of new telecoms technologies. Saudi Arabia is making tremendous advances 
towards next generation Fibre-to-the-X/H (Home) deployment. Furthermore, STC, the largest telecom service 



provider in Saudi Arabia, already lunched FTTH services in a number of quarters in Riyadh city. 

Objectives: 
The main objective of this project is to develop a Long Reach FTTX-PON system laboratory prototype 
including end-to-end communication terminals and equipments.  This network should have a coverage area of 
up to 120 kms, closed to the Riyadh City Region diameter.  The network should be designed to support 64 
wavelengths per fiber in the conventional and extension (C and L) bands that could be amplified using 
standard EDF amplifiers. Moreover, the network should include at least two layers of optical WDM rings in 
addition to a number of tree-branched networks. This platform prototype will allow us making research in the 
following mandatory axes: 

(1) Experience multiple TDM over WDM network configurations making tradeoffs between the 
numbers of customers; reach distance, bandwidth for customers. 

(2) Developing innovative merged network architectures in addition to smooth migration strategies 
from exiting network. 

(3) Impact of typical access bursty data traffic on the performance of EDFAs and SOAs and the 
development of performance enhancement and stabilization solutions. 

(4) Development of colorless LR-PON Burst Mode Transmission and reception modules for ONTs and 
possibly OLTs. 

(5) Development of  new Dynamic Bandwidth Allocation techniques and strategies for LR-PON. 

(6) Possibly performing field test demonstration on real network infrastructure belonging to our 
private partner: Saudi Telecoms Company (STC).  

   


