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Fig. 1: System model for cross-layer downlink scheduling and resource allocation over a OFDMA wireless network.

2 System Model and assumptions

Let us consider the downlink of a time-slotted MIMO-OFDMA wireless packet access network as the one depicted in Fig. 1. In

this setup, a base station (BS) with a total transmit power PT and equipped with NT transmit antennas provides service to Nm

active mobile stations (MS), each equipped, without loss of generality, with an equal number of receive antennas, denoted by

NR.

Transmission between the BS and active MSs is organized in time slots of a fixed duration Ts, assumed to be less than the

channel coherence time. Thus, the channel fading can be considered constant over the whole slot and it only varies from slot to

slot, i.e., a slot-based block fading channel is assumed. Each of these slots consists of a fixed number No of OFDM symbols of

duration To+TCP = Ts/No, where TCP is the cyclic prefix duration. Slotted transmissions take place over a bandwidth B, which is

divided into Nb orthogonal subbands, each consisting of Nsc adjacent subcarriers and with a bandwidth Bb = B/Nb small enough

to assume that all subcarriers in a subband experience frequency flat fading. One subband in the frequency axis over one slot in

the time axis forms a basic resource allocation unit. Active MSs and frequency subbands in a given slot are indexed by the sets

Nm = {1, . . . ,Nm} and Nb = {1, . . . ,Nb}, respectively.

Without loss of generality, and in order to simplify the mathematical notation of the problem, only one service data flow

(also known as connection or session) per active MS will be assumed. Depending on the traffic type, three classes of service and

the associated QoS requirements and priorities must be accounted for in wireless communications [24]:


