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Abstract

The objective of this thesis is to develop tools for the analysis and optimization of an

iterative receiver. These tools can be applied to most soft-in soft-out (SISO) receiver

components. For illustration purposes we consider a multi-user DS-CDMA system with

forward error correction that employs iterative multi-user detection based on soft inter-

ference cancellation and single user decoding. Optimized power levels combined with

adaptive scheduling allows for efficient utilization of receiver resources for heavily loaded

systems.

Metric transfer analysis has been shown to be an accurate method of predicting the

convergence behavior of iterative receivers. EXtrinsic Information (EXIT), fidelity (FT)

and variance (VT) transfer analysis are well-known methods, however the relationship

between the different approaches has not been explored in detail. We compare the metrics

numerically and analytically and derive functions to closely approximate the relationship

between them. The result allows for easy translation between EXIT, FT and VT methods.

Furthermore, we extend the J function, which describes mutual information as a function

of variance, to fidelity and symbol error variance, the Rayleigh fading channel model and

a channel estimate. These J functions allow the a priori inputs to the channel estimator,

interference canceller and decoder to be accurately modeled. We also derive the effective

EXIT charts which can be used for the convergence analysis and performance predictions

of unequal power CDMA systems.

The optimization of the coded DS-CDMA system is done in two parts; firstly the re-

ceived power levels are optimized to minimize the power used in the terminal transmitters,

then the decoder activation schedule is optimized such that the multi-user receiver com-

plexity is minimized. The uplink received power levels are optimized for the system load

using a constrained nonlinear optimization approach. EXIT charts are used to optimize

the power allocation in a multi-user turbo-coded DS-CDMA system. We show through

simulation that the optimized power levels allow for successful decoding of heavily loaded

systems with a large reduction in the convergence SNR. We utilize EXIT chart analysis

and a Viterbi search algorithm to derive the optimal decoding schedule for a multi compo-

nent receiver/decoder. We show through simulations that decoding delay and complexity

can be significantly reduced while maintaining BER performance through optimization of

the decoding schedule.
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