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Resumo

Este trabalho foi realizado concomitante ao processo de padronizagdo dos sistemas de
comunicacao moveis de terceira geracao (3G). O universo de investigacdo deste trabalho
aborda esquemas de multipla taxa em associacao a detectores multiusuario (MuD) visando
atender de formafeiente as distintas exigéncias de servigcos em sistemas moéveis 3G. Este
trabalho investiga novas estruturas de deteccdo MuD para sistemas de comunicacdo méveis
DS—CDMA (Direct Sequence — Code Division Multiple Access) em canais AWGN e com
desvanecimento Rayleigh Plano combinando Canceladores de Interferéncia Subtrativos
(IC) Nao-Lineares a esquemas de acesso de multipla taxa do tipo Ganho de Processamento
Multiplo (MPG) e Cédigos Multiplos (MC).

As contribuigdes originais deste trabalho relacionado ao estudo de novas estruturas
receptoras multiusuario de alta capacidade e desempenho em ambiente multitaxa podem

ser sintetizadas a seguir:

e proposta e determinacdo de desempenho de cinco novas arquiteturas de detectores
multiusuério baseados no cancelamento de interferéncia paralelo e hibrido multiestagio
capazes de detectar sinais DS—CDMA com distintas taxas de informacé&o

e desenvolvimento de um modelo analitico para a determinacdo do desempenho de
Canceladores de Interferéncia Paralelo (PIC) Parcial Multiestagio com decisor do tipo
hard e tanh em canais AWGN e Rayleigh Plano

e comparacao de desempenho de detectores PIC multiestagio lineares e ndo-lineares de
taxa Unica em canais AWGN e Rayleigh Plano a partir de extensa simulacdo Monte
Carlo.



Abstract

This work was accomplished concomitant with the standardization process for third
generation mobile systems (3G). That being so naturally the investigation universe includes
Multi-user Detection (MuD) in conjunction with multirate schemes seeking to assist in an
efficient way the different demands of services in 3G mobile systems.

This work investigates new MuD structures for mobile DS-CDMA (Direct Sequence-
Code Division Multiple Access) communication systems in AWGN (Additive White
Gaussian Noise) anflat fading Rayleigh channels combining no linear Interference
Cancellers (IC) to two types of multirate access schemes: Multiple Processing Gain (MPG)
and Multiple Codes (MC).

The original contributions of this work related to new MuD structures for high capacity

acting in a multirate scenario can be synthesized as:

e Proposal and performance determinationffee new MuD structures based on
multistage parallel and hybrid interference cancellation schemes which detect
DS-CDMA signals with different information rates

e Development of an analytical model for multistage Parallel Interference Cancellers
(PIC) performance determination with hard and Tanh decision detectors in AWGN and
flat fading Rayleigh channels

e Comparison of linear and no linear decision detectors for multistage PIC based
receivers in a single rate scenario in AWGN dtat fading Rayleigh channels from

extensive Monte Carlo simulation.
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