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thelong-termaverageperformancei.e.averagequeuebacklog

over T epochs (or equivalently minimizing delay), rather than
an instantaneous optimization. We argue that, under realistic
arrival patterns, maximizing instantaneous throughput (water-
filling) is too myopic and show that a key factor in delay
improvement is the queue backlog state information (QSI). In
this sense, the present paper provides a simple explanation
for a series of problems observed and solutions proposed in
OFDMA systems under realistic packet arrivals and queue
occupancies ([12]-[14]). In this paper, we also show that the
value of QSI vs. CSI varies with the arrival statistics. This is
of significant practical interest, as one considers the overhead
associated with CSI estimation and feedback in a multi-carrier
system.

II. PROBLEM FORMULATION AND ASSUMPTIONS

A. Model and Notations

Consider a downlink single-hop OFDMA system composed
of a base station and N users with infinite buffers. There are
K OFDM subcarriers which are time-slotted. The users are
: Packet arrivals to each queue

during timeslot n.

• C(n) = [ cij ]: the K × N stochastic connectivity matrix
at timeslot n where cij denotes the number of packets
subcarrier i can serve from queue j.

• W (n) = [ wij ]: the K × N allocation matrix at timeslot
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