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|. INTRODUCTION

Iterative multiuserdecodingbasedon the sum-productlgorithm
cangive excellentperformancgl]. To reducecompleity, inherent
maximum-aposteriodetectioris oftenreplacedy linearMMSE de-
tectioncombinedwith parallelsuccessie cancellation.

The powersof the usersareoftenunbalancedeitherby designto
improve performanceasproposedn [2] or dueto independentading
in the reverselink. During iterations,the power distribution of the
residualinterferenceevolves. This canleadto a severelymismatched
MMSE detectomafterfew iterationsunlesst is re-calculatedor every
iterationasin [3]. Here,a computationallylesscostly approachis

presented.
Il1. PROPOSED SCHEME

Let the synchronoussaussiarCDMA channelin vectornotation
[4] begivenasy, = SVWa, + n, wheren,, is unit variance,
zero-meamWGN, z,, is the vectorof transmittedsymbolsat time
instanty, y,, is thevectorof chip samplesattime instanty, the L x
K matrix S denotesthe spreadingsequences, ..., sk, andthe
diagonalmatrix W is composedf the users’powersws, . . ., wxk.
W.l.o.g.,letExa™ = 1.

Eachusers signalis encodedandinterleaved in discretetime p.
Considemow aparallellyoperatingterative multiuserdecodebased
oninterferencecancellatiorasconsideredn [2]. Then,thesignalof
userk fedinto thedecodingunit atiterationnumberm is givenby

=(FO" (v, — SVWED + sivwriyy) (1)

heref7* shouldbechoserappropriatelye.g.accordingo theuncon-
ditional MMSE criterion,cf. [2].

The unconditional MMSE detector leads to (fi)? =
VUrsy (SWV™ST 4| — wpvisesy )™ with the error covari-
ancematrix V™ = E(z, — &)')(z, — ). We assumehatthe
estimatese)," resultfrom extrinsic informationonly andthe girth of
the codes graphis greaterthanm. Thus, V™ is diagonal,its entries
aredenotedoy vy".

Lettheusers’powersbequantizedn J < K levelsandiC; denote
the setof usersbelongingto classj. W.l.0.g., we assumehat the
powersof userdn classj aregreatethanthe powersof userdn class
7+ 1, V4. Now, we proposea suboptimumapproactthat calculates
only J differentdetectorsDetector#j assumeshe powersin classes
i < j to be zero,andthe powersof in classes > j to be wyvy®
for k € K;. Thatmeanshatonly usersthathave not (almost)been
canceledut aresuppressedly lineardetection.

Definethediagonalmatrix Z; suchthatz;  is zeroif k belongs
to a classsmallerthanj andoneotherwise.Decomposehe spread-
ing matrixinto § = SZ; + S (I — Z;). Notethattheexact MMSE
detector dependon theiterationindex m via the matrix V™. This
is overcomeby the approximationV™ = p™V;Z; with V; de-
noting the matrix V™0 frozenat iterationmo whenthe last switch
of detectorgook placeandp™ beinganarbitraryreal-valuedscalar
dependingontheiterationindex m.

We introduce the singular value decomposition (SVD)
S\/WV;Z; = T;D;U}, suchthat T; and U; are unitary
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andD; is diagonalup to someadditionalcolumnsor rows whichare
all zero.Define@; = T'}'S. With (1), wefind

o _ 9i (P DD} 1) (Thy, —Q, VW)
ko = —
’ i (pmD;Di+1) gy,
Given Q; and the SVD, this involves only O(K) multiplica-
tions/additiongper user symbol, anditeration, asthe calculationof
T]H'y“—Qj \/W:I:Z‘ is commonto all usersandtheotheroperations
areinner productsof vectorswith diagonalkernels. Only whena

switch from detector;j to detectorj + 1 takesplace,a SVD anda
matrix multiplicationareneeded.

[11. SWITCHING CRITERION

Assumei.i.d. randomspreadingagnd K > 1 enablinguseof large
systemresults. To decideif time hascometo switch, the multiuser
efficienciesat the outputsof the actualandthe alternatve detector
are calculated. Then, that detectorpromisingbetterperformancds
choserfor thenext iteration.

Assumethe residualinterferencepower of userk at iterationm
is pi'. Making useof someresultsin [5, 6], it canbe shavn thatthe
multiuserefficiency convergesalmostsurelyto thelarge-systeniimit

+\/U)k.’i':zk

K -1
m (pi'n™ W Vg
kK =11- 1+
( kz(lﬂ? " Z(1+p wm)?
wheren™ is the uniquepositive solutionto the fixed point equation

(™)~ =1+ 3, o (1 +n™py")~! andtheinterferencepower
is approximatedy

J
m . mo m
P = { wpvy  k Gi:l;J+IICq,7 P = { wiv, %p™ k€ L_J]/Cq,
0 otherwise 0 otherwise

in casethedetectoris switched not switched respectiely.
Certainly onewould like to chosep™ in sucha way asto maxi-

mizemultiuserefficiengy, i.e. p™ = argmaxs™. A suboptimumbput

computationallylesscostly alternatve achievzing satisfyingresultsis
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