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Abstract

A radio resource management scheme for WCDMA uplinks is proposed that manages qual-
ity of service (QoS) for heterogeneous services whilst maintaining high channel utilisation
efficiency. The proposed system is partitioned into the 3 modules, viz. a QoS-sensitive
rate scheduler, an inter-service and intra-service user prioritisation schemes, and a frame
admission controller for dynamic resource reallocation. Users are allocated the minimum
resources required to manage their QoS requirements through just-in-time delivery of pay-
load, leaving more room for best-effort service users. The transmission urgency of each
user is estimated by the rate scheduler based on a target transmission delay - a unique pa-
rameter used in the proposed resource management strategy to enable just-in-time payload
delivery, service differentiation, and uncomplicated mapping of application requirements
to QoS parameters. Transmission rate change requests from the rate schedulers are collec-
tively processed through inter-service and intra-service priority queuing in a manner that
is shown to exhibit fairness in allocation of resources amongst users of a heavily loaded
network. The performance of the proposed strategy is explored through discrete-event
simulations for 3 classes of traffic - voice, video and data, over the WCDMA uplink in
the presence of short-term Rayleigh fading, ARQ, FEC, target transmission delays and
FER targets in a multi-cell environment. Two alternatives for distributed resource man-
agement have been studied, with the UE or Node-B in control of resource allocation. The
UE controlled resource management system is shown to achieve higher channel utilisa-
tion efficiency at the cost of fairness. The Node-B controlled resource manager respects
the priority of speech, video and data traffic in heavily loaded systems, as reflected in 95

percentile packet transmission delays.
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