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Typesof CDMA Recelvers - S0

e Conventional Matched Filter
e Single User Recelvers

e Multiuser Recealvers

MPRG *



Why Use Advanced Receivers? - &

e CDMA isinterference limited

e CDMA subject to near/far problem on reverse channel

e Interference and near/far problem limit system capacity

e These problems are not inherent to CDMA , but rather
the result of using conventional correlator

e Multiuser and Single User receivers mitigate these

MPRG *



Recelver Architectures

Multiuser Multistage RAKE Receiver

o Estimate the interference and subtract it out.

e Number of stages . 2-3

e Number of RAKE fingers ;2

e Conventional RAKE correlators employed at each stage

Single User Mobile Receiver
e Linear fractionally spaced adaptive filter of length 45

e Adaptive algorithms: Normalized LMS, Linearly Constrained
CMA, Griffiths’ algorithm, Soft Decision Directed Normalized
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Single User Recaiver Objectivess

e Design and implement a mobile receiver capable of
operating in heavily loaded and multipath
environments

e Compare existing receiver structures and
algorithms on a common simulation testbed

e Develop novel blind algorithms for CDMA
Interference rejection

e Implement promising algorithms on a DSP

e Map the algorithms from the DSP to the COLT
‘reconfigurable FPGA processor
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Single Usar Recaelver Structures
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Recaver Structures
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Algorithms. Trained

e Algorithms based on MSE cost function
Adaptive receivers offer significant capacity gains

1 1 1
2 4 ] ] 10 12 14
Wurnb=rof user=

s Capacity curves: Synchronous AWGN channel, E, /Ny = 7.5dB

. Gol ﬁflurahle Comj

F ol / Stalliog *é v
5TPN MPRG 7




Algorithms. Trained

e The adaptive receivers are near-far resistant I
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Results

Wurb=rof usar=

W Capacity curves: Urban channel (COST 207 model), E, /N, = 23.5dB

G yuranle Com '.t

b~ Colt/Stalligny §
BEP= MPRG




SRAM
| arm <>
—- Digital
Matched Filter point
Signal DSP
ati) BPEI> X — Dual Por System
SRAM Executive
AGC :
NCO floating
point
| DSP
PaEEN Adaptive
Filter
L5
i Q 23lan Data Bus

MPRG ¥



Multiuser Recelver Objectives

e Design and implement a multiuser multistage RAKE

receiver for interference cancellation and multipath
mitigation at the base station.

e Provide significant capacity gains and near/far resistance
compared to current CDMA receivers with a complexity
that makes implementation feasible.

e Development of analytical and simulation tools to study
multiuser interference cancellation for CDMA.

e Address implementation issues not considered in the
literature.
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CDMA Recalvers
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(.« Offer significant capacity
gains over conventional
receiver
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e Provide robustness
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Perfor mance
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e Significant improvements are
observed with few stages of
Interference cancellation for
different channel conditions.
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| nter ference Cancellation Scheme

FPGA-based Interference Cancellation and
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