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ABSTRACT 

Passive Optical Networks (PONs) have become a viable broadband access solution to tackle the “last mile” bottleneck in the 
telecommunications infrastructure. Data transmission over the standardized PONs is divided into timeslots. PON performance 
depends greatly on resource management in the upstream transmission from multiple optical network units (ONUs) to the optical 
line terminal (OLT). This includes resource negotiation between the OLT and the associated ONUs, transmission scheduling, and 
bandwidth allocation.  
In this talk, I will first give an overview of time division multiplexed PONs (TDM-PONs), and then raise and illustrate one 
particular issue, i.e., ensuring fairness among queues with diversified quality of service (QoS) requirements. Differentiated services 
(DiffServ) enable higher QoS for some queues over others. However, owing to its coarse granularity, DiffServ can hardly facilitate 
any particular QoS profile. To ensure fairness among queues with diversified QoS requirements, application utilities are proposed 
to quantify users’ quality of experience (QoE) as a function of network layer QoS metrics. The fair resource allocation issue is 
formulated as a max-min utility problem, which is quasi-concave over queues’ delayed traffic and dropped traffic. The bisection 
method is further employed to obtain the optimal solution of the quasi-concave maximization problem.  
At the end, I will highlight some future research directions in this area. Finally, I will briefly cover various research endeavors 
undertaken in the Advanced Networking Laboratory at the New Jersey Institute of Technology. 
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