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WD 2004/ 075470 PCT/ US2004/ 004947 -1 CONTROLLED

SUPERPCSI TI ON CODI NG I N MULTI - USER COVMUNI CATI ON
WOYHENE 76| ELD OF THE | NVENTI ON 5 The present PCT/US2004/004947

invention is directed to inproved nethods of coding

and transmtting in a wreless conmunications system

and nore specifically to inproved nethods using

CoNTRDLEEL P ERPOIAION CRMINE IR0t afdiskPotdiuicaion
§ GROUND Super position coding in comuni cations

systens shall be described. Milti-user comrunication
FIELIYOFeNHE INVENFIO®RvVeral transmitters and receivers
conmunicating wth each other and may use one or nore
comuni cations nmethods. I n general, nulti-user

c ?’ﬂtg:}egésgﬁ‘tt ihPhiibn igﬁg&%sto. gfob/@d CRURAR O 68 nt MPurMithitting in a

0 scenari os: A single transmtter
wirel&ss romnivnatatiogs syistein, sed/moad speeifieaNetosimprovedondtiiods using controlled
referred . to as br oadcast connuni cati ons net hod, and
superp ey G SAding SALRRT HSE & oo hT Bt FRRRg Al R
receiver, which is commonly referred 20 to as a
mul ti pl e-access comuni cati ons nmet hod. The broadcast

BACK&GROENIXAt i ons method is commonly known in the
communi cations and information theory literature as
t he "broadcast channel'. The " broadcast channel’

I Supkpotifodasding &f cdniBumbiting 8Yst&ad¥RANI Healcb@ibea OMNE Lser
between the transmtter and the nmultiple receivers as

COMMBIGHEPD SEernhigvelymitard drangniticesinditeen vais eempynicaéng with each
other taﬁ(f{}x%gutsé She 5:%nSRTIHM Y ibnﬁnmhlo?%l% geﬁ«gﬁ u}ti-u er communication
AT T 1pIUES At @8 Cormmuni Cat I ons  met hod &1's Wi de y Knéwn

meth@® rhdiebe ¢ndoriptEmacosst tebatgiakios: The
“mul tiple-access channel' refers to the physical
comuni cation channels between the multiple

(ag rag .Jﬁﬁfsﬁﬁ@&%oﬁfﬂ’ﬁm‘?&ﬂﬂg Qf’ﬂl%%?érﬁﬁrecei%rg’,%n%c‘iﬂi t&¥€rred to as a
onmmurTi catl on resources u eé by the transn1tter%. The
brivaddast canmmicitvat nettmdnatdhod is frequently used to

iLmpl enment the 30 downlink conmuni cati on channel in a
Oy e TERTP S ORI EEES £ & FRRTRR TS e i [yfioTmonly referred
c '&@%lnzulﬁﬁlelsdé&gf BomaheMibs £anps@nl y i npl enent ed

using the nultiple-access communi cati ons nmethod. The
transm ssion resource in a nulti-user communi cation
/ be r esented.in tinme, .fre

o e e BT i e RBE REPyT el Babh T SRR ons and
inforB@RAChENy Ofter ¥R 2A0HA¢ ©oro4Htast REAANIB2 P04 /1304RAS chahel” refers to each
of the physical communication channels between the transmitter and the multiple receivers as
well as the communication resources used by the transmitter to communicate. Similarly, the
multiple-access communications method is widely known as the ‘multiple-access channel’. The
‘multiple-access channel’ refers to the physical communication channels between the multiple
transmitters and the common receiver, along with the communication resources used by the
transmitters. The broadcast communications method is frequently used to implement the

downlink communication channel in a typical cellular wireless system while the uplink channel

in such a system is commonly implemented using the multiple-access communications method.

The transmission resource in a multi-user communication system can generally be

represented in time, frequency or code space. Information theory suggests that the capacity of
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the system can be increased over other conmunication
techniques in both the broadcast scenario and the
woubd4iophee access scenario. In particular, by PCT/US2004/004947

transmtting to nmultiple receivers sinmultaneously in
t he case of the broadcast .zomuni cati ons net hod, or by
allowwng nultiple transmtters to transmt

the sySteftdh@REQY SN b@eﬂﬁﬁer%ﬁﬁn&ﬁcabbﬁ 1dPHhiqhP! & Ree ﬁl%sbroadcast scenario
conmuni cations 5 nmethod, over the sane transm ssio

and theewiupl@acwsh ecexapaclntgaftm‘ularhley tsgrsnemmga«n nhtiple woeazefsd

r co |ca on techmcﬁues 12,1 he ca

simul sl RE S LRI R SHETHBIAOES HBod G Gyane moltipl
transtiSEb th Qrah A §1‘i‘ﬂlﬂta§édﬁﬂ}1 BAROLERS ¥E he rﬁﬂlﬁf)lepicgesg L6menAY&Fions
the same transm ssion resource is also known as
methods gyrsthosimd tmnsmmlmgresow Theecapasitinefahe sysedm can be increased over
posi.tion codin in view of
other FURERAZTO EGir B pose T o RRRLRSH plilifefyes ifhod. te
technigne ukydas @@aghit GRRITARESALY ©RBulIPk RQets otoNEE dfthe Bansmission resource
single transmtter comminicating with two receivers,
is alsquepsen ash apeEPasitiarcodiigdescri bed by anbi ent Gaussi an
noi se levels of N, and N2, with N, < N,,, i.e., the
first receiver operates over a stronger channel than
t Mae adeanctes efQipeaiositida suding i be bpgareimvivvest the following

resources available 15 to the transmtter are a _total

discugg U@psisFiomfechnugs o5 the brpgsirast copmpinicatigns method. Consider a

singlel tF AR EM}’canﬁ%‘WlﬂXw%%’c%f\%ks éﬁhﬁé’é @rﬂl fslstth be descnbed by
conmuni cate Wt e receivers igure 1 1s a

ambieh® Grapdstintrioisg 1Evets ofathiagd @, vithalved M, ni.a, bﬂédﬁ@t&aﬁdiver operates over
channel for a first and second user for three

a StrO@gelrfcle&@nt than therpsedrisieenivert Aaﬂue@i thaf. th&/ecvmnmaicamri @sqmes available

ents the r 0
to theyiBRASERT 4T 4 RRL oAb s el BRES TR T e ey
empld}@@%rﬂledh atdgtd@&o l;@lﬁnﬁllﬁib\éfe el e Yedh e rd. F @ e 20s 4 gfafﬂ 100 plotting the
time division nultiplexing (T strategy. Line

achievalls iatea éhp broadrast shanael fppp figst an &gaenBSET dpsihgiehifferent

| .
transngﬁgéléfé I&%a%%%g N%E@Xg?gé rrlg% Fe§¥es rgl%%ﬂizl g {‘]%é 08 Wer, while
honzcﬁiml akﬁgy')-’-mk;ﬁe&ntsl’the tatafos nhe \t/eremelcéﬂveﬂ. axies 1b@tslkuchi7wable rates

two receivers. 25 in tlb/ , allocati ngnall its
for a rag diypsdusmptindirng dddvly lategy. Japg Kb Shovspaghicy plie fatenior

frequér?lfcgtdi\;@m§ Ridt leyﬁf?%?‘lﬁlfﬁ @ttrétg% Vllhg' éi@ dvhd Iﬁgyﬁgrftﬁ% ﬁzgﬂ@ft))

elver 1s denot own t

. achiewblsi mteabl e rates for the two users satisfy the

followi ng equations. 1) , R S aWlog(l + P R2 (1-
ayWlog(1l + 1V, 30 WD 2004/075470 PCT/ US2004/ 004947

- ik céﬂ@ﬁief f}@%ftﬂa&@%/ Khekd R tﬁﬁ’ﬁﬁﬁteﬁﬁlﬁmp‘l@(e& B@mfeleﬁ #e two receivers
user, , varies he rates achieved th
in time, allocatmg all its resources to one receiver at a time. If the fractlon of time spent
communicating with the first (stronger) receiver is denoted by ¢ , it may be shown that the
achievable rates for the two users satisfy the following equations.
P
Rl <aW log(l + Z—V'—) s

1

R, <(1-a)Wlog(l +

P
R

2
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above equations are represented with the straight

solid line 106 corresponding to "TDM as shown in
woizguroes4zo0 5 Now consider a different transm sS8CDMS2004/004947

strategy where the transmitter allocates a certain

fraction of the bandwi dth, .0, and a fraction of the

avai | abl e power, )/, to the first user. The second

ets_ the erral nin ons of bandw and
pouet et S ord:atr ot FP Fad Foaicy fis taies chioved by the
abov% leGR&IEnk bRSTeSIREIAKY WAk 8 Waldht §dIRI 160 06REALMRINing to “TDM’ as
simul t aneously. Under this ‘transm ssion strategy, the
showmgindigwgilon can be characterized by the foll owi ng
equations. 10 R1 5 6Wlog(1l + aP, R2 (1- OWIlog(l+
(1 N)R . z The rates achieved by t he above

eqNaw qnsidar £divferanttrhzsedssidit sttaddgyeiherd tHemahbiaitee ANSates a certain
5 dashed curve line 108 corresponding to "FDM as

fract@ﬁcﬁﬁnﬁhq pandidih el 1and g rpctiog\nf @@ﬁvatlaﬁ@ power, stte Hreliypt wer. The

t he avail abl e r dmndt bet ween t
secof e 58 4iq Weniping, B e 8 BindRiiinghd B ek adiionued ese
fractionBBh&l trihphi B RAMhidib A& With fh%st% rrE&?vermﬂﬁYt%eouﬁﬁeUnder this
second strategy, is not yet the optinal one.

transgugsiamiiratag, hheate sgon eagi torebarcierisedby the lfalcﬂwmglenuauons
transm ssion strategies is the broadcast capacity
region. For the Gaussian case, this region is
charactekgzed by the equations Rl Wlog(1l + N2 25

R, <gf{H log( T2y1cated by the dash/dot curve I'ine 110
correspondi ng to "CAPACITY' as shown in Figure 1. WO
2004/ 075470 @’C‘%%SZOOM 004947 -4 It was shown by

R, <ThenB¥ Ogder Cover, Broadcast Channels, |EEE
Transactions ™¥n Information Theory, 1T-18 (1):2 14,
1972, that a communi cation techni que called
superposition coding could achieve this capacity

I eghéfiteslaBhibt i Shyf @€ ABb uaﬁ&ﬁ 284 GidgdISed ﬁltuﬁ'vélfyqffcﬁﬂ the convex
users are transmtted wth different powers in

dasherherve Ham b0 egiespondisoior EBMired sbown peFigosed loiy eembht that the

sra B Ay GRERARE B R R R BB RN i s goroprite

manre@ QutpéﬁfSrrﬁ@ﬂhb tiiden@ vRfont Jagit dnedFS 8808 fde® NHERSRHIRE sROBRM Strate gy, is

di fferent
not yet the optimal one.

The supremum of the rate regions achievable under all transmission strategies is the

broadcast capacity region. For the Gaussian case, this region is characterized by the equations

aP
R, <Wlog(l+—),
1 2 ( N1)
(1-a)P

R, <Wlog(l+
2 &( TN,

)a

and is indicated by the dash/dot curve line 110 corresponding to ‘CAPACITY’ as shown in
Figure 1.
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users. The basic concept of superposition coding is
illustrated in Figure 2. Figure 2 is a graph 10 200
wOokbagwrsaadbi ng a hi gh power QPSK signal and a | e@Tusme®s/ 004947

QPSK signal superposed on the high power QPSK signal.

Vertical axis 202 represengs Q conponent signa

strength while horizontal axis 204 represents

P t 0

F;[S\ar &55% bgﬁl] l%@gis é&gﬁ?ﬁnxg%ﬂ/][ %}n %rbﬁcgcagﬁ%ﬁ@é@ls {EEE Transactions
on Infonctati@t Tiosorgdifs1 § (§) Ad#, t¥LY that s coremuaivd{ion techyeines edlled

superpi SN B 3 CAREBIE o oAty e im0
differBX QP kY &R Rl wItHV‘alfo:“‘ré{t Dowbhiiih &hd e eALRERRLI FBYsdifce and

generalized and appl i in‘a straightforward manner
superposedlwhteaqzh ethers dhs gaias sdnwabhathrmlgb Sepeapasitidnt cmdmmrlwss any other

transmt wer. bu P..S se.that th
comritioh 12 RA Gt PRE AR e b VRBER i R i€ ahbi differen
users! arger channel noise and the second receiver,
referred to as “stronger receiver', sees snaller
channel noi se. Four <circles 206, filled in with a

L LSRR SRRl TR P 28 o o

200 1Hﬂsﬁat1hg3a hipd p«ﬁaiﬁezPer@ﬁgmaz afid a Meapuked @PSKEdenal apatposed on the
information is conveyed to the stronger receiver at

high payprSefnds signels Yepicak dxdt &) repigpents Qreginnesppigignal giporth while

honz&??lsz}x?% %g?itﬂe?fése {ip! c'oﬂﬁﬂﬁﬁ%l% Bi ﬁﬁlrs@é’ngtﬁg\ﬁ/%le aHbqj@of Figure 2

oVI es an‘in tion
assunbgsaQRIK amidohtipoyke choibtd dfemadulaivn2e i ﬁatﬁ)astpmv/a deg imgeneral,

i ndj cation of the_ |ow trans i 0 ower. _The _ .
other gpdylitop Sete ST BTGy HB G ﬁ\iﬂﬂ the ORI S s shgehed out for

o IFECHER O O G5 e RO

strai ghtfmswarﬂ mastesbinpAtipleonueysssinme e the thansmitterdwas o teal transmit power

nlcat 0 ,bot h users_ simultaneous n
oueg e ORI i 8170 ety T f GLgh TS TP gty g channel
noiseShf MHRESRT M8Eider, 1IQTMRRKE FstfoBEEH ré&di vere @Ses! SigallRt Elhnnel noise. Four
power QPSK 30 constellation with a Iom#pomer si gnal

circles 2ferfisslén vath ¢ pattemh éexsmntethp &S newdtablptipmpoipisdR be transmitted at
high g(?\)g?e{a(ﬁeel[eg 81(%{%&6(11)0@5 ié %Qe wézﬁ{e escgl! 1e Bﬁ&%v)h%\é" fﬁﬁ%&al

mfcngéééc%glé ls(’:}ﬁ?‘ﬂe?gg ?(gﬁé s‘irBﬁ e@l}ﬁemf B 15{%@0%? lfl%s 1@&:@!@&? l'aP , also using a

pome signal . he "ot her hand, the
QPSISksRlseaelkaabn dndéghrb?, ainev 808 ofhigegnituele el lex) ) 3rmdefslaoumhcatlon of the

t | bot h, t he 4/ 7547 PCT/ 2004 ..
RN NN R S T NG o T —

powe}_hﬁlesatcﬁﬁﬁg SandBRERH \éﬁhb@s Skiah 8&Mbing bbﬁ’l thé ﬁi‘%&%v&e’ﬁ énd low power
hi gh- powef poi nts (which are intended the weaker

signatse @r@urvmsentadra@tblanl@mma@ 24 B én the figor A lbﬁa)’c qO@ﬁth itlphthip @lustration
convgxsgggfa’\{ € g tlsglggrgg eB E)%ﬁ%flhlg%g%g ?@ S%esp g ?u?tangoglmﬁ/rlﬁsml% tge same

transP&sRpRéREtRt ed that there is a need for variations

and/ or adaptations of the superposition coding concept
whi ch could be used to nore

The receiver strategy is straightforward. The weaker receiver sees the high power QPSK
constellation with a low-power signal superposed on it. The SNR experienced by the weaker
receiver may be insufficient to resolve the low-power signal, so the low power signal appears as
noise and slightly degrades the SNR when the weaker receiver decodes the high power signal.

On the other hand, the SNR experienced by the stronger receiver is sufficient to resolve both the
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effectively utilize air link resources in broadcast
and/ or nultiple-access conmuni cations systens. In a
WOoR0Eesg0 conmmuni cati ons system w th rmul ti pl ePATAISS004/004947
at any given tinme, different channel qualities wll
exi st for the various user$s. Methods and apparatus
that characterize the 10 different receivers and
high ﬂom%m bWﬁ&N@QPﬁ@K&M&I%ﬁ@:DEﬁhtso’ﬂh@stf(ﬁ:g@it ﬂe}é&v@[assét?ate gy is to
h respect to one another and allow tor these
decodp éh@lnglveowtmmﬁ i(which @mnte@d@dwﬁm dfee weakeer raceiwendirstafeseove their

consiBFigl s s RonS SeRBoriPL s Ry BFIRR e’

di fferences and apply superp05|t|on codlng nethods
could increase system capacit i mpl enent ati ons

uSisrg ungp hqrbove disaussis thwslg ) éBPfﬁ%l?/teﬁé@é these Hodeed dor
variatfoR s 4&d/ of %Ha?f HBM c?fn[hél' dﬁ&o\éﬁﬁﬂ c{)ﬁﬁg%g%xéeg%vﬁfc?coﬁme used {o more
Fecel ve concernin rtion co

effectBibhutiize tah&mktrmpﬁfeanybme@daetrdnﬂrdrmgeplcassesg nnmntumcatlons
i nformation. Methods of conmmunicatjng such . ) .
systers {193 i eleTs CORBRUMGALORS St St HERH] tlp?ﬁfée@ Bl gy time, different
channgf@faﬂﬁescﬁﬂpéyp f9F tnk 'VE&lfOIf I ethod @871 YHIRMSs that chafactenze the
nat i ons etmeen mul t1 pl'e comuni cati on channe
differse geneintess ang. tgansmimm msd:a@nrtﬂngeﬂmnme:ﬂat'szeQmiaM1Msmct to one

traffi C ne be advant ageous.
anothds el onBos TERaRE AR AIOBN I et S BUeHRnUss Hrysetul
MethdR\48h aﬂﬁe&ﬁkﬁQ& &Be&lﬁin%gma lgb@@zép&ﬁitﬁol @fat ofRBiuRBtibAlButilize these
conmmuni cat |1 ons sys ens, g. a nmulti-user
differensasrand apply mpsrwy@pe I¢Dd13l pmﬂmls icoildrinease ousteny copasitiysNew
and/. ign, co

implepin By e pEitoH Con S0 rfiEs FHBERF B HE B intormation

betwel tlﬁﬁlﬁru&@ﬁé{t? bk rdo¥i vER NSt &GHin@ Mife Sueobition epdin 4.€| Q&S as the
term nal s roma base station using the sane

temp T AskeAion Y assgeupdniosngtion. JYIghPdaefcouynyniGating suple
r u [
1nfon§§{5ﬁ t}tlz%: o E@g& ?9%%6%(: @ﬁ%l%%%ls&%]%ean?g& ézgglfbﬁﬁcﬁ(ﬁ&rt?ﬂﬁﬁﬁry
assigryent ﬂesﬂgimlsﬁs erwedn moitigld dopnamticalonehest] segnmengles. tan
a base station u5|n% t he same 30 comunj cati ons
assignneesb ehanee] EmeRend i trate chanael sopmert FigldooasBR g
t he communi cations channel resulting in one
transm ssi on bei ng superinposed on the other
SUMMMEREmM ssion. The device, e.g., base station,
recei ving the superinposed signals uses superposition
decoding techni ques to recover both signals. To
V\B&séﬁl@n&%ﬂ@ﬁ istdiRkteling nSWRRA RESd] heibds 3% %hﬁ? REF-Sosition
2004/ 075470 PCT/ US2004/ 004947 -6 channe
codmg agmnmuni@at&mwlswwex@sw g-e4 pwli-teer gPmalugicaorsorysied). | iperposition

coding et e at B neP PG SebstpBsihadRy Baehy g it e

invenf@s 8cchtstihitRca86 of hatdolvnBnk be GahEidsi P diff&¥ed Wiréle® terminals
very different to facilitate superposition decoding

from 3 hasel§tatiop UFIAR thealgiEie COPRBURIGAAIREHTOSSWIER egﬁammult@m@y Atith the same
fxequ%g[éfs . gh{ae‘?ﬂo&%r} Qi e ESRad 8 WAL $aviRASA B&ut ' BE8Re of the

uplink by transmissions from different wireless terminals to a base station using the same

communications resource. In the uplink case, the signals combine in the communications
channel resulting in one transmission being superimposed on the other transmission. The
device, e.g., base station, receiving the superimposed signals uses superposition decoding

techniques to recover both signals. To obtain the benefit of the superposition, assignments of
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5 comuni cati ons resource, e.g., tinme slot and
frequency, to nake sure that the received signals
woneworheodi f f erent devices at the base stati oRCTUSRE004/004947
have different received power levels facilitating
superposi tion decodi ng. |ngarious enbodi nents of the
present invention, the base station naintains
LA, ' [ - - ' t he . :
chanhd s OBl Smulc SRS OIS Pl Bl i Wips iy Moreover, in
the dpenlinlnedss, the trandrhissibapevatlatdoe contesIBALY th@bhgeRfation so that the
.channel segnent is.%ssi gned to two or nore wreless
receqzeecf lqu%sc‘

PRV P NETYAUIPEREP Tacilal stprpasifipe fegading. b e uplink case,
the t@nshnisSoR powbkr 18RI hlel BhEAGSR: bn)i t?% gg&%legy?e% sosfhari%;é1 ffx'ﬁ:;same uplink

conmmuni cations channels fro ase station
commampdtionk resagee oF. g.c tmasivie ead froqency hanmie surkahdt hiee ©2as@ed si gnals
at.i.on in the | i.nk case. Channel __assignnents are
from it deyivss Aot SR0 v VA GH S ot ek ot levels
facilitdtiab Querbbsifidr decolliapnel segnent. The assi gnnent
conveys which wireléss termnals are to
si mul t aneously use a conmuni cati ons channel segnent

TR o Sy PTG 0 R i
regardiogihd qlaleRsthe thRMUBIaONG PanvRaketSeaNRAvidie$ Wi ferminals and

messages may be transmitted as superinposed signals.
the basg spagiPnt Hecogpranigtions spannel segentis asstsditptivony mohd wireless
tormi : ...5i.00al S [a el j.nposed 1o ,
e AL ST I AP O 5 BRSO TRBBC g iy o
their towmshigaads camdiefromupebdsapasedin thb@ovAMgIOEAsedr témmunications
h 1_gﬁ{frpliﬁable to cases where nore than two signals are .
chaniepi@rHPEE SHUEB 1 BierPHnKS easer foannel a5l emennigars ignemitied & wireless
termiliBI8 GicH € 13 YRrSh & | 4 | ich wi
erm?si gnal1C are respect ?@ﬂgl%?g{nae?f%g%? E g? @ét g}Scs)l gm%ssg?%dr%lgr’yséﬁ%wh wireless
terminéle angea simulgingmasly, usshenenhitgcaiono oiganstigeghehtsandh® @Id&ion, which
with high.recejved power and.the weak signpal is the
o o ] e B A VR S MR | 5 M cas) he
strond 6f WedladiSna3 h Ak @ ghMeni S ageS GRS a5 SRR
%ne Wi t hgrtl)et ter gcharhnel cggndi ion 1s cal Iaeg&%%él%se& anals.
stronger user and the one with worse channel
c diod thei sahe pSsioglifienk thhelesveipkion, thiselocuhentaesEnes that two signals are

enbodi ts, a given 30 wireless term nal may be the
superiyipcSf 4 4 8 BHPPHiah So-Uae vl BeeYasamaiet it Herals can be

superWhpRb&SEhe thRMoR 3 appRBshIOR (B VR KlordiBEh tWh @&n.h]{s are
shares the resource with a third w rel ess termonar . in

superiypppped 5 fork acaperpositipecatingsigeal. user will be assi gned
to operate transmtting the signal which will be

AR R R O -
signalPell/ thiS4RA4 41084 I Kere e ﬁ%\rl\lﬁ%%qglrl@ thel heQRRI BB received power and the
ich wll cf by tp he

transmtting _the si gnal be receive
weak gigaal is thet gnerividislomhreceivasboveirgWakn t9hivsretpspietiminals share the same

com:rg.\[%z%%:ﬁigrﬁ#sfggoru?xeg R Iséq\éﬁ%llthnttéei%i glgq%gglecr?tggﬂi%%l Egﬁ['@ﬁ?azl% $ypnger user and
the orROWEH whfsethiliRl Yerided 2SS cAIRIIThe Meakelr RsdrNBSRnfA o didhbEs, a given
stronger user is also called stronger transmtter and

wirelgsh ieripeik g1ay pg dhe steong|user whan ibshapesdhe resevran stithtanether wireless
terminal, and be the weaker user when it shares the resource with a third wireless terminal.

In many uplink cases, the stronger user will be assigned to operate transmitting the signal

which will be received by the base station as the strong signal and the weaker user will normally
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5 In many downl i nk cases, the stronger user wll be
assigned to operate receiving the weak signal and the
worakarsazeer wWill normal |y be assigned to oper aCE/US2004/004947
receiving the strong signal. This helps to inprove
the link reliability of the weaker user while not
wasting power to the stronger wuser. In those cases,
be assh%@d% g;%?ﬁ@ Frahk i St @E%ﬁal%ﬂf@ﬂ? b& RRE{Ed 'B G WRE s@A6h as the
user is a  ed weaker cel ver.
weak ﬁgaain"élhls amdgmrﬁtmgtexaﬂsm intederemcevtid odiee baset stativing at gquiring
are to share a.traffic . channel nt may . al so
exces e Rl a0SP RGO BRRFL RPN ek TR (RS cS el sfonees use
is alsPAERb Y HETYeP trat B SCRRIR {VEaKEFﬁ&r ByalbdealRaSFeaREAE AR hitter.
and transmtted in the downlink. Thus, the assignnment
15 sent to the stronger user i s transmtted with the

ak si naI nrrent
LGy et P hER Moy T s bal ontERE Bociving the weak
signal@dnWitheol €ker LRE Wil ﬁbmﬁzﬂ@l HeZRSighdtBto dpbfite RS&iIVHRRALtrdrid signal. This
it comes fromthe strong signal, e.g,, its termnal

helps todianpro e the link rqlwhﬂgmof the dvaslyeryuser w e eaigvasiipaaper ladhe stronger
user. éfé%ses ?ss‘ets1 %L nEro g&\%@%&&ggﬂed trbr‘?%e‘z“ 03| v%g E&Ejthgxrvetaﬂgr user is also
calledtwaaRemietdiedr. | N t he case where the wr eI ess t er m naI i s
assigned an uplink 20 traffic channel or the weaker
receiver in the case where the wireless termnal is
a%%hll‘rl{%?gss?gnn QMe{n@hnﬁqugf\théI}]&g@%?Aals whidh lagd oysPaﬂefa tdaffic
wreless termn reall zes 't he assi gnnent It
channelcmgmeﬁirmmy tlbebovemke 8sigy adlperpdsmom codingsBoteethafi ahahnel assignments

are gepﬁréY\B Wagﬁ % ¥ rthqjlgaé? (S:t%'E(S)’IIé gr?({ P%tltq,cﬂiﬂ d@? ﬁg\yélﬁgﬁ.nll"gp% Ithe; assignment

sent t(y\'ﬁl% %oﬁé&? uld i€ 151%%11&&[ Mtﬁ Q}Ire WSaleg Sl Qﬁdjth@résmg‘rmléﬂll&ent to the
fic channel or the Stronger recei ver where t

weakamursmle grsnsngitted with thestawgisggrell Hendowh wmalesszennmf ferahzes that the
.. 1 n accordance Wt the resen
o5 GRR L TS A GO g CBRN EBE) C@edt 1T MsgHBRY  appgd by the
strond BENE the Wielesd ®rmMdPRIMASthA 101 c@@ﬂﬂcﬁ@d BRYheusé Sfoethe weaker
wireless termnals with sufficiently different
user, ighathh#eales rahsthibies indhe capgavhesbihe veieeldse tpainad ds assigapdpeuplink

traffic ché?rqc]i%m %deéa%nlsregewé:nﬁ‘%eéasg &/ﬂéﬁ%%ﬁ)«% ‘\7(,!31?1@? gﬁm\é@ﬁ a Slgliled a

I Cl en nce I n recelv

downlgk tragbicByMe@]. Semiarly,die wieleantetmBuf feblitegnhiatdhd ﬁ%fgﬁﬂi@nt for it
in channel conditions between devices or insuffici
comet kramdhe WeilonSiviBe vaisanariimabknows thaf BisscopgRRery ghe base station

as the?sﬁgné}sgtusesrcpee dill edo ﬁgﬁ'&ﬁt & whé@ ﬂ?%ﬁérkeémeﬁﬁggtﬁg bssigned an

SUpErposT ti o1 s use in transmssion s
upliniasifie chinnlel;oﬂ thi efryngen radEIvEO QU1 TitAw e leGTe1iS200i4 /200g 84 A downlink
- pr?duce reliable results due to sufficient received
trafﬁcrfg@%ﬁ‘e 1evel differences but not in cases here it is
likely to be unreliable. Numerous additional features,

benefits and advantages of the present invention wil|
bén accordance with the present invention, superposition coding can be used in an

opportunistic manner. That is, superposition coding may be used when wireless terminals with
sufficiently different channel conditions are available to be paired to share a communications
channel segment. In cases where a sufficient difference in received power levels may not be
achieved, e.g., due to an insufficient different in channel conditions between devices or
insufficient transmission power capabilities, wireless terminals are not scheduled to share a

transmission segment. Thus, superposition is used in transmission slots where it is likely to
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5 apparent in view of the detailed description which
foll ows. BRI EF DESCRI PTI ON OF THE FI GURES Figure 1
wehown7s47gr aph il lustrating achi evabl e rates i RC&US2004/004947
br oadcast channel for a first user 10 with a stronger
recei ver and a second usergwith a weaker receiver
under three di fferent transm ssion strategies. Fi gure
|Il trat 120 § e of. super posi codi
prod\%ggf@ 6drﬁﬁlg ﬁto i@ﬂegt regeined q?crv&egﬁ?vgﬁ g.lgpeé c8§(€%d105}t§,cases here it
is like19 veLeRLAKIAS systems i npl enenting the apparatus and
net hods of the present invention. Figure 4 illustrates
an exenplary base station inplenented in accordance
W - Lvent | Q, £ qur il
r%‘&tg%éeﬂaﬁ ac?{ﬁ%x%?éqagg%s, péeﬂrer?}l Al ald:‘?/%r?(éﬁeg ?t}ae prgse‘h{ ﬁltvgr?tlon will be
appammnr\@kamcﬁthwdbtaﬂbdneescﬁpmlewhichlﬁulecrwg.on. Figure 6
illustrates exenplary traffic channel segnments. 25
Figure 7 illustrates exenplary assignnent and traffic
BRI RSP TTON U fﬁgmﬁ%@ses exenpl ary downlink
—ary uplink acknow edgenent
segrrents 30 Figure 9 illustrates an exenpl ary

églgp Ié% };‘{zv(s) gsﬂwﬁﬁﬁ&qgaﬁg& gggvzaﬁoggrg{gg e)t? g %roa gagg cehannel tjgr a first user
with E Qﬂﬂé@g%é/vgpﬁﬂdﬂsecorﬁi UEeOWIR a]v%akéﬂ ﬂé@éﬂ}é}tlﬁﬁer three dlfferent

superposition coding in a mltiple-access channe
transmissiondtiategieswi t h the present invention. Figure 11

illustrates superposition coding used in broadcast

assi gnnent and broadcast 5 traffic channels, in

aqG e 2nnestmitdsinteREmPle®F SiberpdiiRIH dddthg Witld OPSKlRodulation.

illustrates superposition coding used 1 n broadcast

aSS|gnnent and multiple- access traffic channels, |n

e nt | 10 Fi,qur
g P s o P RE s s 8 e b e Rage the apparatus

mmnﬁmﬁmﬁmﬁﬂﬁﬂﬁeﬂmtmwahﬁmaccess acknomﬂedgenent channel s,

in accordance with the present invention. Figure 14

illustrates superposition coding used in

Mk L1 R LEN AGGER Sn ek &hplafy BRE s8R 8RS mented in accordance with the

present invention.

Figure 5 illustrates an exemplary wireless terminal implemented in accordance with the

present invention.
Figure 6 illustrates exemplary traffic channe] segments.
Figure 7 illustrates exemplary assignment and traffic segments.

Figure 8 illustrates exemplary downlink traffic segments and exemblary uplink

acknowledgement segments.

Figure 9 illustrates an exemplary communications system implemented in accordance

with the present invention.
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acknow edgenent channels, in accordance with the
present invention. 15 Figure 15 illustrates an

weoexensg7y enbodi ment of the present inventi onPATiUSZ04/004947
superposition coding on a comon control channel.
Figure 16 illustrates exenglary uplink signals on the
sane channel segnent and is used 20 to iIIustrate an

ex [ [ e d tar , 1n

el ERRR TR batiol Ky ARGl AteRinatns b socgraance
with theoweehamivertidnust rati ng t he steps of an exenpl ary

nmet hod i npl enented by a base station in one exenplary

enbodi ment. 25 Figure 18 is a flow chart il I ustrating

t . by a

PR R P B0 R R0 B GHERL B e and broadcas

traffiDEfAInE EDinDESGRAE! vith thdrésntdhsantivaed above, t he

present invention is directed to new and novel nethods

of using superposition coding in a conmunications

S ; .

SR e Sy R RS ERPIORP LSRR and mulipte-
accesgptaffinkchagoglarip @scrotrdame et the pieseradoventdamce WO

2004/ 075470 PCT/ US2004/ 004947 -10 with the invention

occurs in the case of the downlink by transm ssions to

di Fib@eantilliMtfaedseEferpb SN (6t Ise@M Broddskt §4&L1aRA multiple-access

usi ng the same communi cati ons resource, e.g.,
ackneyiergarané shasmglswint agcordrceswitheth peagemtivyasion.

Super position coding in accordance wth the invention

occurs in the case of the uplink by transm ssions

f ricipuidilhfiBistntes Wap@beSsord IR RES id i@ s esd t@éﬂﬁ@ And broadcast

usjng the same. 5 conmuni cations resource. In the

adm‘ﬁﬂl“’ﬂ%ﬁ@%@éamﬁh elnsch?%ﬁﬁ%cedﬂ%ﬁhﬁ ergspnttipeengionuni cat i ons

channel resulting in one transm ssion being

superi nposed on the other transm ssion. The device,

e.lggyre HasBussintes iao Rxemplas) aminglimbe: o wigepriesamo FRenSorOnh S

osition decodin chni ques to recover
SuPelBS%%?‘Sﬁ%&n 2 9B &AL Wgalﬁ@ief it of the

superposition, assignnents of channel segnments to

multiple wireless terminals is controlled by the base

stBigiron6 ilmsraetw exq:mpharﬂ@linhei gelarini thik smmanhﬂaegment and is used
toill SEransam sgs 0 V\g evecés ar e cont roll ed g base

SHAFIPB A EBP PRat™ ‘P]déme% dFsrsted FOWEF ‘%f%%llg &%ﬁo apgf yith the present
inveniohf erent to facilitate superposition decoding. In the

uplink case, the transm ssion power |evels are

controlled by the wireless termnals sharing the sams

ST 7 SPTTHD e ARBahGEB R R TR ey

base station in one exemplary embodiment.

Figure 18 is a flow chart illustrating the steps of an exemplary method implemented by a

wireless terminal in one exemplary embodiment.

DETAILED DESCRIPTION

As discussed above, the present invention is directed to new and novel methods of using
superposition coding in a communications systems, e.g., a multi-user communications system.

Superposition coding occurs in a downlink and/or an uplink. Superposition coding in accordance
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different devices at the base station wll| have
different received power levels facilitating 15
weuprrysgnt i on decoding. Figure 3 illustrates BAT/US2004/004947
exenpl ary w rel ess comuni cati ons system 300
i npl enented in accordancejgd th and using the nethods
of the present invention. Exenplary wreless
. cati . i.sticall s .
it SRTVG A0 AL SDROR AAPATS AT A B 5 G vt
terminhBfrveh 8 bakdtadionukingkhe at@nsminicaae raanee, .t lndul@neously with
resent invention. Exenplary wreless communications
the 559% HEAYeDOITS SURFTRYSHEAFOSPIedR RETATEIER MG the ByeRéen occurs in the case
I e ! . . c _
of th 4 y@tme X \CH¥- ns es\ézgo?nlk ?%gﬁ%ﬁki‘g#e&lt %’B&g%mte%qnéggh G HREE A on using the same
commomuativing atsoors. Inylsd epfinkscases etk dignalshécntappin thatommuhations
R R ok S a1 SSE R BB B n. T
devideN¥ 8NbhQryt1H, R@ei@iﬂ@ltlilbeglp.bﬁmgaw s ﬂéﬁrusgsf’sugerposition decoding
conmuni cation systems, e.g. w reles
techmmmmre@_aﬁrdmﬁl dymieiio egameht baretit ef the superpositemh, assignments of
chamielf g%%ﬁ%ﬁ% {o;}%g]fi%)%g\%/ip c_:slsicér?rrqg!%g }éed htrglif?q[ besf\n)}hg gseI s%%%.ﬂ%d i/foreover, in
the d6®hlinK €8k thd trdfnissE® powdVISRA) ark BEAHIRE b ti@@ga%e $tafibh Q8 that the

(BS), (BS 1 306, BS M 308), respectively, an _
receiyepevsa it vels die vau dififerentds Sacsidnersaperpasiden dicoting. bethe uplink case,

J 6,1 oupl 0 luralit f.en .
te uEABAA0n B o SRR SOy RaRin skl it same uptink
comriBiidatiodd edsputce,sPe Clity eloy, .to BRkMsEe 8hdt $hecrebddl &Usi bl @from the

.. plurality of end nodes, (EN(1') 318, EN(X ) 32%% via
diffesgpi davices af {hgibase viaiion vl ave Aiffepent ecpivied PowRelevels dacilitating
supe 8§1ﬁ§n ﬁélcQ)di 2, 318, 320 may be nmobi | e and/ or
tationary rel ess comunicati ons devi ces WO
2004/ 075470 PCT/ US2004/ 004947 -11 and are referred to
as_.Wi rgl 63 term nal slééwrs) Mobile WI's are soneti nes ,
r dfighe Sdlipgrales anespmplatn By FERUiAEONTEYs B A0 implemented in
acc .
oAl S48 AT Oy HnTA Ry OB e
comrB@0cations pestar 36l gppasenisticdlnsdec2®llied sumopgsiteh doding methods on

o S RSB 4 5 R 5 Y B MR Bemptr
wirelkdsR@mn@Bti¢iofa)sRn 366 i@tarsgm%dis?ecmni OFDSA (SHHo@BnAfredlency

.. exenpl ary base station 400 inplenmented in accordance
divisigniaultipleXing) @uttipdmaccessaypicar YWibkesa exerplaon OFOM reiseldse

comylfPliEnd 55 R B SRR RLaBRbeSor glplfonife imention, e

invenitiog lidistlesde i Pt viewh tHOSxangplé, a0 8 fat&@ltiohQad 86 ap@lied in many other
processor 410, an 1/0 interface 412, and a nenory 414

comnpicAtion SYBHasIfet aHIAMPyYirgless GoprpuNiGajomp sysiemaagrydlLiwhere
I 4 ata and i nformation. The
contr&l%@élﬁ‘)o%én l:(';ﬁlﬁ%ﬁsgi%gg&(eq{

recel IS C 0 an antenna 404 through
whi ch base station 400 may receive uplink signals

H%lrﬁnpegn %dj 151%3'6129/ a &Era\fftyr gtl c% lgz geﬁrlrgd?z?lcécil Mlg—oszl) Egg}«? ce(lls(%gll 1302, cell

M 304) includes a base station (BS), (BS 1 306, BS M 308), respectively, and represents the

wireless coverage area of the base station. BS 1 306 is coupled to a plurality of end nodes,
(EN(1) 310, EN(X) 312) via wireless links (314, 316), respectively. BS M 308 is coupled to a
plurality of end nodes, (EN(1") 318, EN(X") 320) via wireless links (322, 324), respectively. The

end nodes 310, 312, 318, 320 may be mobile and/or stationary wireless communications devices
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15 uplink signals may include uplink traffic signals
transmtted by different wreless termnals 500 on
woOhersgameotraf fi c segment whi ch may superpose PATUS2004/004947

air and/or acknow edgnent signals transmtted by

different wireless term nalg on the sane

acknow edgenent segnent which may superpose in the

i ' : . t h [ nti Recei ver

and 8 Eorel RS RALE Felidehs (B, NP BT abtrea s reErred o
mobidenmtdy eIN s MND didyendviliBrougrsm didtehiznn. BRAW8 Nd4B20M 308 are

k@dsone 20 enbodi nents, the denodul ati on nodul es 418,
couplescio Raly ol DRGE 320 ¥ia aef&@élbb%lﬁs 325618 Qb resphRelivelie Atstuprktriods 326 is

I 4 r d

coupleBe oty Aq pri bty B RleBiey L ARLASI R SlrPlipRdimes 326, 330,
332 megbe, ey, fthepepposshdessi gnal recovering a hi gh power or

highly protected signal. The denodul ated i nformati on

may be forwarded fron1denodu|ation nodule 1 418 to

| gt

oy Srp e e OBt smptR B Bl TR i accordance

with giegnedntion oixenhpganydaes sta!mbnsﬁlmen@olsﬁeml megdahlledaﬂﬂretsdma’uon of any of

ul ate t r or le tected signal. In
e TR 55 SR P Bk ST PSS S0P B oo
406, § PRAEALL4 1 BRh TN 34 4TPVNRY HEBGy A4%ou 1@d ft%eﬁ{er via bus 416 over
recei ver for the high (received) power or

which thet weipesielemghis mkaysm@néﬂasgeadﬂﬂa w@e&mmtmec ei ver for
the low (recei ved) power or |ow protection uplink
signals. 30 Transmtter 406 is coupled to an antenna

40Bhet rBeeivigi0Bhs eduphais® af tafdeh@N4G0A RN witiEl@P&Ristation 400 may
downlink signals to a plurality of wireless termnals

lecelsq)'ephwa&ofwm|arpkur§h@rpélvgrqheé§ temmlm%Tslm)@r(ﬁe@Emme 5). Such

ol RSy PG RTREES 5o 0 BB B s 50

on ths egn@trhﬁflcesagﬂneﬁtl vgrieth maf stifeepdse mpasi aﬁ@rﬁfor&cﬂﬁcfﬁl@dég&ﬁ@nt signals
i)df$|on power |evel, and each signal intended
UanSIP&Fed YoF R LTl erreiadls oB ihA sane aCM\ékeag@wtdwnt frbich may

superpb@Nal e fBYn BERBRLE (V‘l‘t'ﬂ' éi‘l’l@?ljlxtn‘lﬁl R a %Obtn%qu a plurality of

assi gnment’ segnent s, ic signals
demoalnmlon 1Tm¢u@6k¢m!wcleﬁlglermmduleﬁle‘glﬁ dEmpdmlatuacmorluﬂaN@O In some

th 40 |
embeffichar 165 AGF TGP o7 bre il &) Dbt Pht foso oamde {The
demotigftiomBibduRt 498 JPod %dﬂl&i%ﬂ%etﬁ&dD@m%Hﬂﬁﬁﬁpﬁfohhlgq 418 may perform

nodul e 426. Modul ati on nodu may nodul ate a
a firsg cilqnstUé%uon@m 4 ey erbsuipemposed, signal fecbverangd ljbh power ordrighly

T S RN S —

418 tp amadmaudmmmsu\em DRn®HgRAb mMIJBRMP 230 tﬂag @eﬁ@%*ﬂh@ high power
426 conbi nes the high power or highly protected
or highl yyprafecidisienah Eopohe fregived élipelfléﬂ&e% pignae andiher demedulate the low

powe§ HeRsd nél%{ec%djs%nﬁﬁ rm%ﬁfnte% ?r?e!nks'@%papzﬁe ?eecn Q/re%tﬁﬁ)% A0 separate

trans e sane
antenaatidi rm%nbesuseﬂuda g I B Ifiest trdS(ﬁh/&?:ﬁ”fctrttlﬁidr i gH Q&canéﬂ)qmvxfﬂi bt high® protected
nt ennas 408 u a
uplink mgnaﬂs and a secon recewer ?or the low (recewed) power or low protection uplink
signals.

Transmitter 406 is coupled to an antenna 408 through which base station 400 may
transmit downlink signals to a plurality of wireless terminals 500. Such downlink signals may

include superposed signals, e.g., a composite of two or more signals on the same channel



10

15

25

30

transmtter for the high powered or highly protected
downl i nk signals and a second transmtter for the | ow
woauwaroesi7or | ow protecti on downlink signals. 1BCTt/U82004/004947
interface 412 is an interface providing connectivity
of the base station 400 tg20other network nodes, e.g.,
ot her base stations, AAA server nodes, etc., and to
. . ) i .
SR e A A n JRAR AR 20 cach sgna
intendest éanat diffetehewireless termeinald S8perpeked slewnlihie signals may be opportunistically

data/information 430 in  nenor 4 to operate the b
transr e o ESSH Tk SCRaER B ARERURR KT SRS DL g RO dgement
segmdf FEMHcot dANQ W 1tR the iRPenoH! TRRSMHEB4001GLMEEs a plurality of modulation

conmmuni cations routines 432 and base station control
modules,unpdisation3nodul@h 482 gnedulgipngoeduloN 424y tidesapegepsition module 426.

i ncl ude dul er ul g 436, -w r . pal
Mol 5855, AP ool Bt A0 LM EER, L8 BufBhign ovecor
highly ]gutebféa%i A0 an@hddslagb@hioagleMouLd pRg nbdidlatsSe badul et of
_ 436 includes a downlink scheduling nodul e 446, an ,
informgsion Ao SRS PGMER ! eBCRIPEECUArBSiZR d SEPYBOS demainodle d36 combines the
righ ;R PERE TRORLEE SR B dow KO, GO proB U igne gyon e
compdene ¢l gdakiny bdasmetdted ardednsontteti3éh tha samel dswalinlasegbent. In some

. wireless_ termnal datalinformatjon 456, te !
embofhireaisn@UIBIF HEEIUGIANS AR aeRh e as SGEEY by gsed. o.g. a first
L fe Highdd 385wtk sigls BEELEBAA transmitt

“ansnggw&%me%%@ﬁ&ﬁ‘gggg&ggg ﬂjg%%u plé\iNnk aséléi g%ment ransIet
for theresspoyesed 66lowupbientiort daiflink scgrmisnel nessages 468, and

acknow edgenment nessages for uplink traffic 470. WO

2004/ 075470 PCT/ US2004/ 004947 -13 Data 454 incl udes

Ugey inflatade 4 €2 8-an ifRHAcd 6 PAMBEOhAQMVIY S easdbta@bESTD to other

| inks, data received fromother network nodes, data
netwoglonddest ¢ aneiliet base staonT &.A 4 st verdiodes, stcbeandta thenfinteresd. Memory

. 1 ot her network. nodes. Wr ss. term
14 B TFar Tt B eBE TRt B Brob At 1. s P V. xcoutes the
routine® 428 iRt iseihe\Ghtalinforfati st 3 Merdory W4 bpératerthé baws station 400 in
474. WI' 1 information 472 includes 5 data 476,
accordaaeeriviflthe eethorls plcthe Perentimjentigf.or mat i on 478, received
channel quality report information 480, segnent
information 482, and node information 483. Data 476
i RoLititkes1283srludedainaniig caions toutine BB 2140 Hasesalidn dontrol routines 434.
i ntended for a peer, node of 1, e.g., W N, and user
Base gaop qqafr@h@ganﬁso‘%énqlwg% Fﬁ‘?%{\‘gar PG é&&%ﬁl}l?% tggppinal power
contro-[%lmr{éﬁg%,l?rah OB &Hltl%_??)ulﬁﬁgé AR an@sighARR Hh&dsAA2. Scheduler
assi gne D used“to 1dentify WI1 in co ni cati ons and
436 imvpeleat idowslink sdhe@8ing0BodulO44% erivpbuk sihadwlglg module #¢3, and a

et B0 SRR e SR e T BRane 438 nctces
received pORef rabdd fRUaR45at 1 0), SIR _ _

(signal -to-interference-ratio). Mdde information 483

i ncludes information indicating the current node of

V\Elata/ﬁffc%ﬂatigﬁl 4% ?ntc?udess Idaetg Qf54, wireless terminal data/information 456, system

information 458, downlink assignment messages 460, downlink traffic channel messages 462,

received acknowledgement messages 464, uplink assignment messages 466, uplink traffic

channel messages 468, and acknowledgement messages for uplink traffic 470.
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state, etc. 15 Segment information 482 includes a
plurality of segnent information sets correspondi ng
woaovamtel segnents assigned to WI'l, segnent RCT/US2004/004947
informati on 484, segnment N information 486. Segnment 1
information 484 includes sgegnment type information 488,
segnent | D information 490, coding information 492,
a I I e | nf tion 4
nﬂa{a%éﬁ ; ﬁc\ggde%tu %{)E%%a Sﬂ %égéelV %I %{lraf)\éqr Meﬁ%ﬁs‘ links, data
recelwekéﬁbquthé}glet\bkﬂkﬁegm';‘ ﬂita $o by/@ensnett@d to WIS| AINRE to be transmitted to
ment 20 for uplink traffic, assignnent segnent for
otherdzf%ﬁpﬁlqﬂ@dw W reless tppmuppliday/information gﬁwchsieg Aphwality of WTs
1nforﬂ%%ﬁ WY £ in@ddafiof H%‘ RR'T 19 68 1onqﬁ§n% %dg’f?in%tflon 472 includes

nel "segnent corré€sponding to an uplink

data 4763; neredina e@mﬂbaﬁm@bhﬂfmﬁg@m Ars Se@ﬁw chafiidl q&ﬂﬂ@l Gt
link traffic¢ channe segnent .

meWSH? g?%s&mﬁﬁ 1{‘ OBl G BAdegomation (}gg Data 476 includes user

data fe'&fn%ﬁ"@% B80S RS WPT i1 Sﬁtgﬁdé‘d%flg pee%'rﬁ%flé SRR - e g WT N, and user
information used in identifyin r equenci €

data ghteraled ombe aarghottesiram B&SM)QSIS)(W iTéit ddrnainbhiD hﬁomﬁqmﬁ m78 1ncludes a

Codi f d f t
basc SRAGT Ptateg T e ogenticy DEb bR crLcis did aesion g BS 400.
Recefvet chﬁkﬁleﬁ S@d‘[ﬁ{ﬂk foﬁ%ﬁhhé(t?or@t%elﬂ&haesd&ﬁ‘hﬂﬂﬁtch%hel quaﬁlty feedback

i nformati on i ncludes information I ndicating-t
mford@@blgm@d &, SblRaﬁsxgvel—tgtmgtahO)f SIR (fignapto-poedgenie-ratio). Mode

ot T B 8 Bo  SERE AR RGFEREHET B om , ie

statejdd€! udes information identifying the WI as either a

weak or strong WI for the 30 purposes of

communi cations on this segnent. Syst eminformation 458

i . f :

D AR Y R0 A0 TORUL A B lresponcing
to chamnfebsaymicntnasdigfcd @TI eegnérdl pdwaiatioagefseWhent N information 486.

2004/ 075470 g/ U\? &24/ 004947 -14 mpdel information ]
Segmeg! infgpatiom4SH sggysent figleaEsmaRen 3 spgaent ID information
490, !: A ik Q98 Sand$€l |

25 ol 58 Sl BRI O AR BB 400 sgmen o

1nfonnat1d)mﬁ%mcludf:®mlﬁ<ﬂmwnn ukedfiyg BS sdfiferit B tiypg leentighment segment

ool o TR L n ander o, SERMmes ShE. pncmen

dowrﬁﬁxk@fafﬁ@é}fa%ﬁél's@é‘m@&d&‘cldl%%gﬁ%%am%l Geg rﬁen-{'cHhE%) nding to an uplink
information 497 may include timng I nformation use d1

traffi¢ éhanhglpq@gmgnts @dﬂ@ﬁd@gemsmt{ﬁ@gmlem @Ireslmmmgso aclomandink taffic channel

segmgnt ann(% 1?@1&%&2@8(118%2@ ¥n 101, g?f@ @tcfe ng hngazlo?lﬁlh?vﬁlél 1dentifying

the sdgﬁie@t leQN SiRfFRMABENESI iR oAt SiigMIe TeqS QMR me ddrh@d, hfd/or size
channel segnent, and an acknow edgnent channel

associseshiwith therseameni. Sorlvg ipfewmitiqrotidl inglndesr intarmetion uisatifying the type
of co{hﬂglaH%r hﬁ%ﬁfaﬂgﬁ L&Y fgretfhf: gé@? nqolgﬁgf?\feds'u%%étﬂ% %F ler Omgormatlon

sSm SSiI on ovver eve rong=s
494 ihelades ﬁn&smo)mbrpmmatnh e ldeEnate dWaKrekitgo dtren gm ﬁi’r&hdﬂplh’{)Sses of
tWo Si nalg are transnmtted on the sane chann

comrguyeatiop ondhis sePRHtnBdoRE s RdiTmts thtglative ﬁtr@xgéw%gﬁ@@on
inforthfidh 494 includes information identifying the WT as either a weak or strong WT for the

purposes of communications on this segment.

System information 458 includes tone information 495, modulation information 496,

timing information 497, transmission power model information 498, and received power target
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the invention. Received power nodel target information

499 may i nclude information such as | ook-up tables
wazen/orst7def i ne nodel s for controlling the WI' PCRUSRO0Y/004947

power to transmt at an appropriate power level in

order to achieve a receiveggpower target at BS 400 for

an uplink 15 channel segnent signal. In sone
modSTROHLIER . RoRERRLYoR I rcRAElrh SRS 1 SHicfgg ones weain

hoppﬁimquéncezatchmﬂsf afidder sag@ents WM aluesion ieforfhAddn) 4Sindludes
or weak user (wireless termnal). In such an

inforgih g P?Fé‘rhy BY 600 iojenpiement desdvasigus Brodulatipe apdoneadies schemes, e.g.,
ron

R A0S S g RS 8 o o

Tmnmg1nf6:m32ﬁ)nD@Waynkcladstlglmmnfornﬁﬁsmg@ﬂ f4ORoppied sedBences, superslots

nment ssages used toQ noti term nal that
awelfly QRO M aReT eane i AP HaR iR bohssmaiierent types of
chan#& 388 Rnts, [ ﬁlﬂﬁg%lsah betwBESRLHL nf(h@f}t &rgﬁqent a traffic channel

transmtted by BS 400 t s on down assig

segmehia ARG AN &éfgnwiﬂdgmenmhaamd seglacge Twmhnstshm pcmm I]]ﬂl(lchh],nformatlon
nmul ti pl.e.downl ink, assign t ..messages nmay

195 T tneflief Rt oDe e o g e ‘e i e el of a

stron§ SHARTUndUSt-HEmMERIn R bve e WOX 4N virddin ghe two signals are
Downlink traffic messages 462 include data and

transpoifesk apeihp same ghagnel agg@pn@ataasontbmmd§np¢rpe@dfs:gm BSad®@dance with

| nk ffi han

the ity B R 8 GV ol T P RRR ¢ RERY Pifyeghrormation such as

look-ap zabial ussd ashdes M&Elmyc&ﬁdlf@ﬁﬁml“ @endreit Potved ltBnsmit at an
Ws on the same assignnent segment wusing controlled

aPPT%‘&?fWﬂQVSHWG‘?fﬁ@ acm@teea xﬁéavacénww tmgbﬁé%ﬁ 400 for an uplink

chanﬁ§é§ﬂ§% g&ﬁ%lo'lﬂg le %’{é : g%rg {lv }n&;@ﬁg@e{ 3% wireless

terminalde e Swfctibh pf cmchﬁgrat@ﬁhd‘k&hﬁiﬂcﬁfl@{ oftht aBerqivi@es@&smiaets a strong

‘?—E\m' I nk {raffl 9 bh nnel segn'ent I n_accordance with
or weajs Jser (wikeless termina E{odﬁ@@ga@é thegmepaglingggle, the received
wekseeﬁ i ha DL ff@ﬂé {th%am
> R0 S b A8 e Mohe M1 CARTIRER Mlon 0.0, 2 value >3
dBSuCéctedOdB power tar get levels, to BS 400 on the sane
assi gnnent segnent and the si gnhal s may have
superposed in the air link. Uplink assignnent nmessages
4880/ MEUAS cASEMINER s 78BS SRURR M SR RAkid:Y uee&% n%ufy aWT
term nal that it has been assigned an uplink traff
termig@ghatit has been pigigasd pgawshnk mﬁ@&@@@e& S meat. eDownhnk asswnment

mess AT B B, 300 40,0308 RIS P ARIARR s, 1

accorﬂagﬁ&ﬁtlsme ir[i/eﬁﬁ@m meldfiple dobvinlink BeidnMepnileSAgedMhy bOt8nsmitted to
I nk assi gnment, nessages may be transmtted to

mumﬁ@l‘%’ iLp PR thepams Rsy gamen) sesraet ugingsantrelissrasperpasitipg coding. Downlink
| k

s PR 8 o SUBERARYA |t s, SRLLIK KLy om s 1

WTs en gown]:hﬁk tusffic ctlanml sdghensmIh hegbrdanoewithahé tvBiid) Go@/ﬁhnk traffic

P nk fic channel sde%rrents I n accordance
channe message 2 may be transmitted t0 multiple WT's on the same assignment segment

b

using controlled superposition coding. Received acknowledgement messages 464 include
acknowledgement signals from WTs to BS 400 indicating whether or not a WT has successfully
received data/information on an assigned downlink traffic channel segment. In accordance with

the invention, acknowledgement messages 464 may have been transmitted by multiple WTs,
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with the invention, uplink traffic channel nessages

468 may be transmtted by nultiple WIs, e.g., wth
weoeoo/dsf76 er ent recei ved power target |evels, POTBS2000004947

on the sanme assignnent segnment and the signals may

super pose over the air |ink. Acknow edgenment nessages

for upI ink traffic 470 include acknow edgenent

e.g., \%/%tg r\]zgxarts c}#grelﬁ f)«‘%l 0P q]quxgeg?gr%gttrle Bf%égqlgb oglv\g% sAnaG %ﬁqg}r,lment segment

and thes al@ﬁlag&h@é supbosat inake 4nliak assi gned upl i nk
trarfic channel segnent. In accordance with the

i nvention, multiple acknow edgement nessages for

fic 4 ] tQ, il Lipl /
ﬂgg %Sgl ﬁfneh es\%ﬁ egm% B%%J(%gagigﬁx%glﬁgneﬁgageg %I y\ﬁfa WT
tenmsaﬂnhatpoﬁastbeem a&sﬁgjhled gn uﬁﬁ)nlﬁ@ﬁfﬁiu ReQAdt OUphﬁl@astsigﬁﬁfénﬁlaassages 466
is used far II|n se station 400 to perform
are rgaarmiged by B P 0Ly @hgova@wws%@ewaam% egmsts used for assigning
uplin¥ %ﬁérﬁklf {gﬁmn'lﬁ %&Jo Jh%c@@vﬂg%@ nYenthmS u;fthgé B@ghek assignment

contro outine 434 is used to contro
messagea mayrbe4Bhsmpendad nodisple Vs on the Guina besi grawvent sggrhem uising controlled

recei ver. 40 ontr transmtter
superpR e G P SR LI T30 468 MR daPclpgfplomation, c..
user diefﬂe\/ efhbAfked Hign SERQdHLL00 RO #3654 %a‘ﬂﬁﬁ%eéﬁeﬁl@ N Alcordance
transm ssion schedul i ng and/ or 25 communi cat i on
with theguiantien alpliok ateffirchamhes nsssrgdutied mapde Itlensrl;@ﬁedhy mult1ple WTs,

a _schedul The 0
c.2. I YRR BE L Sl iferrie S AR e oD ZG i P BSignfhent segment
and tilOMBhAIhay blihpdse ovbrahe gl 18RI K‘él@ﬁ&vlc&é&fﬁém ﬁkessaﬁes for uplink traffic
schedul i ng nodul e 446 naﬁgo pportuni stica edul e

N
470 inglndq gkeovipd gersentisigngla e bel sorimitird epnh 1403/ )] B’TS mqhéatmg whether
. i Th
ornof BT SO RIENS SISl SR BEREDL  ahel B e chomne

segmemstgedticssdatcedwith thelihveatidh), rhileipfei e@kﬁ&@lﬁﬂ@m@@ @ERto8s for uplink

The uplink schedul i ng, nodul e 448 may opportunistically
traffig 6?%@@1% e trapgritigd g wglpﬂeoWTﬁ@nstawquﬁnge@gmﬁm segmént using
contrSH&H su %@gs ﬁ@ﬁrﬁo&iﬁé ink traffic channel segnment. In

somnme 8 I ments,  the opportunistic scheduling and

cl assification of mul ti ple users as WD 2004/ 075470

P / U82004/ 004947 r/ st r
USRS TORIP AR 1 PR LG HRiRRTOfdgO g perform various

comrﬂuﬁ'ﬁ@artl'bﬁl: 8heatiRAnd frﬁbl’eﬂl\%tp*fa?i@% E5ANRR afiEEs PGS c 58 OWBse station

to both base station 400 and WI's 500. Rel at'i ve user
contrgltrowiiag 434ntatiettl tagoniselithebass Gtatay 406 eptrakonsee.gi, WEllinterface control,
e G B 2By B TRl Pt B b o ot e
presefft if@EntidA. The 8EIAIdLIEE moBaRIAS6a$u e Ak Erted] HaR@RTssiBN dceluling and/or

mat ch users, e.g., one relative weaker with one
commuEtiGatiog é€S§thC§ r@!}é‘?atlonthe sshedilermapduls 3 emay seige ema acheduler. The
downﬁhqf @{h Eﬁ]@ dt?lg q&g Q&{ed{;llgs ﬂ%&ﬁ&%ﬁﬂh@%ﬁﬁel ste glen%s &g downlink
trafficchaneéli sagmemaddmt/mlﬁfk dchedulling mgaufecetoahay b}@o@ﬂmarmezilly schedule

report information 480 to determ_ne
multl%lﬁ%@hﬁ ifgt he ggipe dountitesceashe o\ardhe wmer@wémbéﬁé%@wﬁel segment.
The 3 mlé'kéh%liﬁ‘ﬁ%p %&ﬁfh ﬁ@é Schefutds WY upRSE cIHEKECREmeARYe. 8 Ohplink

ave the ropri
traffic channel segments. The uphnk scheduling module 448 may opportunistically schedule

multiple WTs to the same uplink segment, e.g., the same uplink traffic channel segment. In

some embodiments, the opportunistic scheduling and classification of multiple users as



10

15

25

30

denodul ati on and/or decodi ng capability to decode a

weak signal superposed with a strong signal, and thus
wehoulods410t be schedul ed as a strong recei ver. POruse004/004947

WIs in the population, e.g., stationary wreless

devices with | ess stringenigsize and power

constraints, nmay be good candidates for decodi ng weak

' : oY t hus can .be
wealSl/BReSs B RRAPOREpAINEL SR ook Mo e gpBreetaed ana
folloWprgiavermidnhethbds lowkinne béddasonutial 400 Akl WITAFH0I SSi on

power |evels of the WI's operating within BS 400's

cell. Received power target nodul e 452 uses the

q : " . : . '

B A R e e B gl auality report
infors@ion 4${Ufr@M e pleeWa ity el asstfiy ewseys Iwitherssmpattol eaoh other on a relative

. infor ion 494 to determ ne a received power target .
basisgag ¥ eﬁ%‘% RIS g 49 i HipEs ke %‘F’gﬁ‘?%ﬂtv § WeRKSYSHh pneyslagive stronger,
for c@ﬂ%ﬁfréﬁ’c! sché&lih B 8n 44yt Pantdd Sehadnd/ Irpézo?ﬁe_'@ﬁlb&fi‘xnéﬁ)’t@, the relative

including the transm ssion power nodel information
strengihgnateling rayting #80 493, usanther eitetia neadsliticgrtgton in place of the channel

desi Lon.inf ti.on .49 0 ntr the transm r.
aaliyEbER A ARl B TRt Eing i Sl s ippl o in e
popuBsish 9N @ikeRbd @AYINALS 0., 1dVe ct YeAc&SHIAR Mbt hadleGRAhppREpriate

routines 442 may be used by 25 receiver 402, .
demadpiienred/er duodingsaprbilio @ Hedwre ackeak sEnpbsupermose] withe strong
; [ C i QD .
senBSRETL TR B4} €O 48 HERITARR0S o popution, .
stationarynuintlesstdedices githllsss striniggnirszeantd po@sr tddstisintsatiag e @bod

an exenpl ary wireless termnal 500 inplenmented in
candigaten FaraReaitg YRAL HE R TARRTROBHH OTESLENRS| SHFRIsaARcihgs §an be a good

hoick €6 9:Addu1iR 90 I8 Reiypr e detailed 30 representation
choict Foraenetus s TRiofer 370°"312, 318, 320 of Figure 3.

Wreless termnal 500 may be a stationary or nobile

W ess termnal . ile wireless termnals are

s OEHONES CPHFd f?'&wef@gggétf% BIC) (BRSO RN Shrify el éhe WTs
operatilg QHBRPBS 4008 c‘éMSR@deeWgB%P ek 8102l 52300 iR GhtARR rmation

a receiver WD 2004/ 075470 PCT/ US2004/004947 -17 502,

430 including e reeadyedapyer dargeionedss mforaGGion #448, the wediog ynfbBBation 492, and
upl ed together. vi.a bus. 51 ver. which the various .
the e R bt 5 Pl e Bl 8 et Aot Dot e for uplink
signalsegaiptiak sbfderits TRURhRGoter @htraliRARA 484 dsds MOl information 430
which wireless termnal 500 may 5 receive downlink

includipg s teansmisgioa oass modak infnamanon 4%, cadiasimici4qR, aridgelatise strength

. |- . .
e RN A0 61 URRERRSEELNS TR Ry st e
appropiigieaks gnalnieagth footht wbleh 8elgriene Spmakals Atkines4TigeBatised by
.Si gngl s transnitted ]4% base station 40Q in accordance |
recel \r =1 THESTOH{FE APP-GRd Likd ndsriace 4890 ¢aqéiol Hheszeaerghion.anedujation,
o STRAU SR P50y STl T s S
denodul ati on nodul es 10 512, 514 may be part of a

decoder. .nmody] e(s). The denodul ation nodul es 512, 514

ARE et o AR BB PR (FBRHESOD Iperhyed i
accorB&ck Qith e {iveation! FXRAlAY 1RR1eS teBnir@L $00/88y be a more detailed
representation of any of end nodes 310, 312, 318, 320 of Figure 3. Wireless terminal 500 may be
a stationary or mobile wireless terminal. Mobile wireless terminals are sometimes referred to as

mobile nodes and may move throughout the system. Wireless terminal 500 includes a receiver
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super posed signal recovering a high power or highly

protected signal. The denodul ated information may be
woaomwarsigd from denodul ati on nodule 1 512 to  PCT/US2004/004947

denodul ati on nodul e N 514. Denodul ati on nodul e N 514

may renove the high power _py. highly protected signa

from 15 the recei ved superposed signal, and then

502, Q?r n%s%gx at cgélgop I%)) 10, a{l 5 rnléegrzolsrx gpgtc@%g&gwg Era \lzla bus 510 over
whlclsﬂféaxaﬁb@s aemeﬁt@ ﬁ&ySﬂt&rcﬁaxygeQetmdnfc@n@tion. a first

recei ver for the high power or highly protected

downl i nk signal recovery and a second receiver for

t |0 | ink.si I :

PR Lo DL AN 5L G08sy gompiga 00
rece1‘&edm7dﬂ1nﬂd$@m&kﬁn abasd seBnp00t SadhatbvailiphalgnaRmponiastude controlled

super posed 20 dovvnl i nk signal directl % wi t hout
Superppﬁeélta%%%tﬁagf% ceprelisdspprpRsegrdopmaink tratfirydgnaly, and/or

t d
contr?l‘fécf ﬁ%g p?%&aaﬁﬁgﬁglgﬁ%&ﬁ%li %ﬁ %ﬁ’ %\%ﬁ‘?— ég B%&r@rsg%tﬁﬁl 440 'aScordance
with ﬁhenmemabn FgervayS02 inalmdes & plupilntmda(f deingrial agioh ana@luleaséemodulation

modfy £ P ik BrodBlegR A L T nama RIS e e Rodbrion modues

512, §1491'ﬂ§ Be péfﬁ 8ns Bidolier ma@Re(sNahy @eﬁoaula@&wnaamem@%qh%w coupled
. dul ati on nodul e 506 nmay nodul at e

togetmau Bemnnadadatien mod\ulf: At53 2 ey pekfosh griaisdemadulagion on a received

super LR RBRLI st 8 e e TRERTEY BP0 TRl s Rimodtlacea

1nf0r1ﬁ@tﬁl§1f Bh{ B€l fdriyafRE Fon® flerfbddationiay@ile 2302 &f dérBstil@aidndodule N
to output uplink signals with different |evels of

514. begngdylatienompddy I\b@lﬂemafamwe thi high pewer erdpghly\peoteeig@pignal from
t Y
v bR AREK 80y o B B A PRGNS BB, BBl en. 1
some@ﬁﬂﬁ;ﬂﬂﬁ@tsp QyyRiate Sécgﬁ@fsSSOQQzlhdJoe Spapit@hugteiimed 531 g/ }E)used e.g.,a
r dlfferent upl i nk channel %hents I.n accordance

fo ! .
first rged Yerifprethe hrghdiories AT hn&b}me@f:f@# 2rplipcy et reA FOY Arsecond
receiv a?%lj\(?n pob i&odrg 1@% gg& ofl'j){_ﬂllgr?gds?lﬁéli g&?ﬁlg'?&a/ery In some embodiments, it
may hﬂpnssnbledatdlem!k thowtakee obRRs pmtbcwdrs@rﬁlsenmmnaﬂ a superposed
term nal _cont

trol i ne Wrel es
dovm GRS PP E S RS ITEae OGRS of S8 et or better
mo%&@@ﬁ%ﬁﬂcﬂ hiy neasurenent nodul e 528. Signaling
routines 526 include a receiver control nodul e 530 and
a transmtter control 5 nodul e 532. Receiver contro

gglgeﬁsggg 421%: C(l)J d%d%té)l a% egxlgle %%%81{1[% 151;3 %/?rteﬁeﬁsE ethinal 500 may
transﬁit@l@ﬁhk 31 hﬁ@td HPaseReUbe 45(3 Sucl upASIOti AR M9 Midl@de uplink traffic
nmodul e 5 i ncludes a signal generation nodul e 538

channghgigaals ﬁ%@qiﬁnpwéngwwes sigaals r opnsmiger J)5g9ludes a modulation module
d
sto. SRR AIETRAL S A0 rRElAIGR AR R0y SRl 1o some
emboldithentsyalid mldlﬂdt‘ﬂon modide 506 ataywkipar ob 46 enldanmetulgu dihe tignsmitter
[ nformatlgn 548, tone information 5

... modul ation
504 mayr s GRRITP e mgerms ¢ AU PAY e wé{qrélw@gwontf? QRPH eRlinkrsignals with
differ@MWEVels of target received power and/or different relative levels of protection, e.g., high

targeted received power signals (or highly protected signals) and low targeted received power
signals (or less protected signals) for different uplink channel segments in accordance with the

invention.
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nodel information 556, received power target nodel

i nformati on, received downlink assignnent nessages
woaW4/erei ved downlink traffic channel nmessageeTa82004/004947

acknow edgenent nessages for downlink traffic 564,

upl i nk assi gnnent nessagesi§66, uplink traffic channe

nmessages 568, and 15 recei ved acknow edgement msssages

f

o, SRl B85 Rk Foum O o R R LBl S0 oot Satyinctuce

comﬂnbmom:gim B&ltﬁf@@?aﬁlﬂd fre@ddsy egiminal dﬁmfdl Ircﬁlitm%t, ol wifele@Bterminal
ta 540 al so i ncludes user data to be

Contfp ’éPﬁ’é‘HP% inpkade pepHiRedPyings 926 anBehaposl qualisrrieesuresrent module
528. BERGLAOARSNSS 53¢incRfe a FeBiver %@t@){l}gﬂaﬁf 34 o aﬁﬁnsxmtter control

communf cat i ons session W th erm na
modula 582 nRe¢edver sodtrolmodide S3Ginchdsea plugdlitpof ﬁgﬁdl gBRetidrbmodules, first

o3 St st 0 s comnfeal e ana
1nclu'dE‘sCal Mgﬁfﬁ gendthiPnbliie 3538 ﬁm ﬁﬁ%tbxgﬁbvﬁé}%eﬂlﬁéﬂ 1ﬁ§cﬂﬁ@?§9
annel segnent’s

25 inforrmation sets correspon |ng t
assigned to Wr 500 segnent 1 information 574,

R S G L A oo
segmefEiRfdrivaGen 59N rddeinforh@i 8460 Bha286) quaff) Armation 548, tone
i nformation 582, and relative strenc%h desi gnat i on

informatien A2 inerubtion 118”@@11@&@ Bz hmgmfmmtlw 454, Auinsmission power

B W L T —

messdmlﬁﬂﬂﬂebéme&@odfﬁﬁlm tFetiE OlhnBSdmesSREARBBL, AckRGwledgement messages for
formation 578 includes information identifying the

dOW@%ﬁ’@ﬁfﬂG 304, Wb@k aSélgglmenb%@sfsggﬁﬁei% uplipkeiratfi¢ shanmp) mpteages 568, and
receibd cf‘glf kchSwicBSah #%F%}E‘ rlr%]% &gfﬁg%l ink traffic,

tra ownlink traffic
channel segmsnt acknovvl edgmsnt channel segnent

n u k traffic channel segnent
ag[é ﬁpseé Zlﬁﬁlegr a2 Gommpgication peer of WT 500 routed
throu Su@)'@)%ﬂl/ Q4 in dogvﬁhﬁlg)&gﬁa‘ipﬁegl]@ 460 Bad3W0! 8K ncludes user

raffi c channel segnent gnent entifircation
data fortfegrameinittzd 16 8plinknsigndlne RRIG00 mitowed forquetismits Df]WT 500, e.g.,

anot 508 e Rt o SO Yo e B 542 et
base §thiéh &52a6d Ab @skdolilerf:ite W SOERR confrReHi Bfion D hoy Hﬁérht%s with BS
582 includes information identifying the type ‘of

400. codi ng and/or nmodul ation used for the segnent. 5
Rel ative strength designation information 584 includes
information indicating the designated W relative

stSegnghtinf@matibe Sp4 iHeasRes a furDYBE BhERTUhRBtONcHAANS segment
segnment. I n sone enbodinents, the relative strength

mfonaé%@g%% GostesSPaNdiERIcharneh sgment assigned tor WATAY0; gagment 1 information
574, %e R Mﬁf&%&éﬁﬁl mgﬂttlt]ﬁfon%a ﬁ?épfncﬁxhésop mvgbgy% information

€ purposes o TR eati ons on thi s Se rren
578, iagmeneﬂdennfadanby (]ﬂ];pmfrohnatitfrxﬁ Qatddig ﬁﬁ&mamoh ¥8esand relative strength

demgg{f\tﬁn(lg{] glﬁgﬁl()at{] 5541 §gg@emgl¥1inlﬁﬂrgngrggr§g'l7£ {Illclu%lgs? shegment typg information
578, egtBRAID frforniHiiBh 580 SldRtig i AfokRdti o B B 1Rl st¥éngth designation
information 584. Segment type information 578 includes information identifying the segment’s
type, e.g., assignment segment for uplink traffic, assignment segment for downlink traffic,
uplink traffic channel segment, downlink traffic channel segment, acknowledgment channel

segment corresponding to an uplink traffic channel segment, acknowledgement segment
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report information 548 may be obtained from

nmeasurenents of downlink signals received from BS
woQM4/0854g0, measurenments of pilot signals and/ ecThsamano4947

signals. Channel quality report information 548 is

fed back to BS 400 and is_uged by the BS 400 i n making

decisions regardi ng 15 opportunistically matching and

corre? on: dgklgg%o%ﬁﬁﬁﬁ rgf%m c%lg%arieg Sl I@r %r%ﬁt{ iﬁgxgcefilcaﬁwﬁ in(fﬁrmation 580

se nen nce
may 1|Hblﬁiae iﬂfé@ﬂiaﬂﬁhlu@m 154ﬁeﬂtif91|ng dl%selgm%ﬂif B!, igforhaebrcadet] Iihgldenufym g
the current node of W, e. on_ state, sleep stat

the frequencipging, §PEEARENYAT gs@aas%ma@ a4thi the shement. Grpding information 552
inclu el S R AR ok B ERERERRY AmSAMMERAREA for g sopment.

Relativecttnigth desi Qﬁablbmfonnatltsﬁiﬂmycl\iﬂ'esﬁﬁ)ﬁnhaummmki&:a‘emg tHelidesignated
var.i ous tion and/or codln sche
WT relgdiyyrangt Or FURRASPHN, CompBESh 108r9ntt51§ SegHBy Irsiomspmbodiments,
the re?a[tfv@ str&th @é:stl%rﬁlﬁoﬁ %ﬁt@rﬂlﬁfo%rﬁﬁtlhaﬂdes %i%nnat?drﬁ"d@ﬂl %,m(% the WT as
I nformation 554 nay include timng information u
citheff owedloppitiogg €L baribepyrpssey of sdmimypicatons| dosthisdegmentons
of channel segnents, and tim ng rel ati onshi ps between
different types of 25 channel segments, e.g., a timng

r ebihhQnmakf BRI VReRnARoASSS SRS d§@ﬁl‘fiﬁ&hanﬁel quality information
corresg ondi ng " traffic channel segment, and

such anerge éﬁlgrgl-acmmaé@@,rﬁm(S@h@lrtﬂentegé@mrauomeSbam@bquahty
reporp W}Pﬁr@a 1 d ﬁS énu e as frr"@ | on%lggrgerggéga&&ﬂg( %1gnals received from

BS 40@@% &née@ﬁreﬁﬁﬁtsrdf bilbt@gﬁeﬂ@mﬂoﬂﬁe@ﬁﬁﬁﬂl na0 GRLnied quality report
transmt at_ an groprlate power |evel in order to

inforgatigreAs ig f%@ék&@ Spdfend igisgd Py e BE400 o mgkingglecisions regarding
oppo@%ggﬁﬁg %?ag&l%lg afhggsgﬁ%}éu g%\?\ég% as e t 2 gvaerﬁfé&fstr{)ngel WTs on the same
segmenty @l eessrdbernwittalhe 3@ntisn.a f unct [ on of coding rate
and classification of the user (wireless termnal) as
a strong or weak user (wireless termnal). In such an
eI B HnatibP 544 h@lﬁeﬂﬁlf&%& g 1ﬁcﬁéa%n%ttﬁbecd'rfe%?fn\6ﬁg of WTI, e.g., on
power targets may very d| ferent between the
state Steﬁp n@t@n@ T\mddnfdramsmﬁ b oatnichres migrmatian véntifying ndBused in

[ 075 / US2004/ 0049
hopplﬁséawaaesdmwﬁwn 01}45? 13 %%mg%l%%ﬁe%d énc%udea

inforf 81 Yl baSBT 00BN m &éﬁ@tﬁ§ yarf 8 %(ﬁﬁlﬂﬁ@ﬁ aH8BH cdfng schemes, e.g.,
notify Witerm nal 500 that it has been assigned a

codingaeis infiermatian fodulagew tpatinfomasiiin;, pltoeosieghiereprde information, etc.

Timi \Bi‘fr%‘ﬁéo% §4S glralggrag] n({e tglﬁlélgﬁ ﬁ%rsm:gt?o%e&sgd Wlhﬁ)%gln% cquences, superslots,

dwelld) duiatidhe of Biv:@RAEl RBmedts) Aelainiag r@i@ﬁMﬂshi@k be@&sh diff@sit types of
nmessage 560 nay be one of nultiple downlink assignnment

chantieb segseass, €gandming é%lawshmewiﬂn@nmg@ﬁelttwgg@%a corresr)ondmg

R S s T PR

powe'r noldeldergdainforandon 559 nemtindmle iefgmatiois@rchdaia@ok-up tables used to

smtted fromBS. 400 tQ WIs on downlink traffjc
defing FgHlae ForeDgialing 9 Y LERSHULRRET I§ HHEHER: FABRIGRSALE Rpwer level in

orderrtg GalivRd re&&vg@méﬂ off AH @00‘3@9&0@;1%111{1{%%&9& s@fRedt®Ynal. In

be one nultiple downlink traffic nessages
some embodiments, a received power model target for w1reless terminal 500 is a function of

coding rate and classification of the user (wireless terminal) as a strong or weak user (wireless
terminal). In such an embodiment, for the same coding rate, the received power targets may be

very different between the strong and weak classification, e.g., a value > 3 dB such as 10 dB.
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transmtted to nultiple WI's on the sanme assi gnnment
segnment using controlled superposition coding.

wacknmbedgenment nmessages for downlink traffi cP6BA4IS2004/004947
i ncl ude acknow edgenent nessages to be transmtted by
WI 500 to BS 400 indicati ngy.whet her or not WI 500 has
successfully received data/informati on on an assi gnhed
downlink traffic channel segnment. In 15 accordance
with the invention, acknow edgenent nessages 564 may
beRdceand dotvhkak assignmeat messagesdtlanclnéerisieed aRIMBent messages

arget, by W', 500 to BS_ 400 on the sanme assignment
from rﬁseg{qs%o

tify WV B foraynalpQ0 thab by Bepn Assipned adewyinkdrattic

seam R PRy DA Y ey PEr R TERullRa BRSSIAB At Bop opygownlink
assighmerftfchanrseé geppmints. Reaecoréahca plithrtke asshgomyantcei veasoagdiak
. 566 are obtained fromreceived signals of BS 400 )
asSig G SRR TH4Y YT SO B Sk CHEVPRN TSeHe Fasmitied o
multigReF Tk 8h tl"i’ess%!r&nalsﬁ%m‘ﬁ%t' BEmENaRAG! con RO erpb8ition coding. Received
accordance wth the 1nvention, a recelve pl i nk
downdigk itigfitremessaeess¥gended: daty argbinéormatibn,reg. 1 iset datagidnskitted from BS

assli.gnment .. nes es transmtted by BS 400, nul tiple .
00 (G Foten B R Bk et i reatlipes prithfacinyidinta received
downdiaR tafi d @AnSd RESBASETE2 $hAY oneAG FRIddIMTAK Watfit fbRages

invention. Uplink traffic channel nmessages 568
transinifteidiid enudiépla YEhtion hesame pssignment gegmans using gerirolled superposition

.t ransm W t 0 pLiNn traffi
L

messigihs ikdke tri@nlitted BRAMEH0 EBS AYR E1dRaEing WR¥theEor not WT 500 has

transmtted, with a controlled received power target,
succegsfulyrreseiyed dasnionpatien eman assigaed dewnlgpniastic shymehiegament. In
scco i e M enk bR A HE AR o) kbteck e fa (B Bmitcd, with o
contrslilipbrepaisal pwedr thdget, By WT 50k to BE KOO vh ddgenmerdssipems@gesment used

or__uplink traffic 570 include acknow edgenent

by otgt¥dfs from BS 400 to Wrs indicating whether or not

BS 400 has successfully received data/information on

an assigned uplink traffic channel segnment. In

adbweidad oplinl tdsignheni mesagdsdos ihdsde sssighinent MOBagmynsed to notify

r m .t [tiple 2004/ 075470 PCT/1JS2004/ 004947
wr I s et BHERT TS BUTE ST R 6 W L PTRC dbsignment
messSRABEA AR SRhéPrbRAGeSRRrPASRbIH DI trandifeons to WT 500 on
acknow edgnent segnent. Communi cations routine 522 is

downligk ghfrmel segientsl uspeh Eprwpsigling uplink ¢hiapag! segoents eacteondance with the
. i ous i cations operatiq nd i ml . .
inveroh ¥ M e TRl B B 80 BleCio i Pl Bl ssignment

mess&R0 tagdmitied bl MESS4H24 nhdtiple SMTSE on Genhmelasdi femwtisegB&E as part of a
term nal 500 operations, e. ]gh receiver 502 control,

contrelleghuppippead Sgnpl dotrcpisianceandh the invastiene liplinkdraltie gaangel messages
568 ihdlGad Ei g Qf R ESGRE ddAMERLLARA I 568 10 BS 400 i

11Eoutein%attgs,ﬁg%% ﬁ’rﬁ‘{:}‘ﬁﬁr&’e %SLgseceél ver contro rmdulse gOS%S on uplink
trafficislesinéloegmentsr i accoslaatewlith thedaveritionkuslinfredfficichaanel rmessages 568
may SLERSILLL T Gont ol mpdul.e 532 used f 0F W6RhH9) B 400 on the same
assignment segment as other WTs are transmitting uplink traffic channel messages and the
signals from multiple WTs may superpose over the air link. Acknowledgement messages for
uplink traffic 570 include acknowledgement signals from BS 400 to WTs indicating whether or
not BS 400 has successfully received data/information on an assigned uplink traffic channel

segment. In accordance with the invention, base station 400 may transmit multiple
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10 uplink signaling. Receiver control nodule 530

directs the operation of receiver 502 to receiver,
wdeondasab e, and/ or decode downlink signal s frearhasms/004947

station 400 including superposed signals. First

signal detection nodule 534 uses the data/information

520 i ncluding nodul ation ‘i nformation 552 and segnent

ackn)e i, BRssde thrmaale Aoy Sombft S BRGH anorgp A signal on the

mkn&%@ RBEennt hi gh protection signal froma superposed
ownlink signal. Nth. signal detection nodule 536

uses the data/information 520 including nodulation
egne I e
B R R e M e

Vamoﬁ%nﬂﬁmheﬁidn@ Bp&tgfal antliSfleedtPAIde Esﬂndmmhbﬂé(protocols Wireless
Transmtter control nmodule 532 directs the

nal .
teﬂmwépa&wldﬁutmes Pransiied tesomiol therrirgless ternal D00 GRersgns. 6-2-»
recel\fé}‘%Oﬁ 9«5ntfo‘?ﬁ?2[n§ﬁﬁt?e@%0fl %L%Ecﬁdal}doco% %e lntc‘fh%@fe# g En%lfﬁ&hod of the

as srgnal ‘generation and power control. Signal
preseqggeinesmaiioh 0 8i gmﬂmg oubass 5%&80101&& atdcaiver omittod mdold® 530 used for control
i.ncl udi n [ i nformati on

| ati on 552 an segnent
relatef 6 gl eag ol g &rBTRILEr eantioh Woé}ﬂﬁrﬁglzéls?‘? Hincapireliglated to
uphnlt( 5‘1%951 . 'R@:@eltv%]' Ritrof RIFAHRIS88 G Hets HepeTion Bf GeceidP5OIMS receiver,

ffi1c chann nessages 568. Transmtter power
demodulate; alhd/01r¢adud163d€5>®9mk$®mtﬁd°ﬂah ibafeatatanidd0 18d0ding superposed signals.

First R Sl PO b AT S TP A0 MOV PRE SRR OR

1nforr5§t?orﬁ$§i anflls8ihMe isforBREH 548 'c@ﬁ%l'c@ﬁloaﬁlahﬁﬁ ﬁ{daiatel 105112 to receive

584 to control the transmtter to regulate the upli
and PQ?CQWaﬂlgf@iss eggreroerngip highkpowse ghkigh protectign, swmbfmm@mperposed
segme tr ans [ 1208 tr o le, ..
downggg 51|gaa1 ﬁgldj %S?Sl c}e?ecﬁg Hod n§3§ uﬁ%sp t%\/\%etgf igfopma 1onn95j(ymclud1n°

moduﬂdﬁ@hﬁhi@ﬁﬁﬁﬂcﬁﬁiﬂmﬂ%egmerﬁtlﬁf%ﬁ’ﬁﬁudrméfélﬁtaQébeﬁ/er BAPrYRLSs signals, e.g.,
power target |level at the base station 400, in
recoVERRBH? IPIMBAHH A HOW RECtEGHiParstgnshiromis sipemAsadofovgtlink signal. Transmitter

contrefYI Iﬁgdu?e? 232 &1%0@ tﬂ%l IOB 15@&?5@ tf'a?h' %ﬁ‘tté?%wr &Vitg %ﬁd]ﬁﬁaﬁgﬁ Ootrdﬁle 516 for

pected recelve ower a ase st |on
oper aﬁﬂni iebrtdaias ephnlatigoadindQch as ﬂgm lgbrbthisdn oal ;lo)wai: cbmthbll Signal
reless term nal s_on. the sane

[ tipl
genergyéﬁ{réﬁfﬁa}%% u&ﬁsﬁﬁ@{@ﬁﬂm%%?%@cb%m?%ﬁw@nfqr@auon 552 and
segmérﬁ ‘fﬁbﬁ“ﬁat% SJIQJ th %gne%tg NBlink El%héig 3 R&H%ﬁ%%ox?ﬂo%a' S

fromnultiple wireless terninals, and to extract the
comnjumndiatadel sieh asj q;gmaulshrﬂ«tmfﬁe glednnel medseg& 568 e Amnsalitte\@@wer control

oo J 088 T O TR0 1381 22 CAOMNEL SHBLL comaton 55
and sé BESk WEOrn$dtBA S suctfatbodin® ihRirmli S8 BarRNE@ke B designation
signals, to obtain channel quality information 54 5

informatiandsdpb aeytr@ ioldinsentierd redwate ﬂl@@m’lmb sighel stesgthifpeeplink

segmen%érowﬁ‘,; 18%1R/hdglﬁf:%prig1?< S ngr%]%.rﬁca Téqxeg% %{er gogvgr ?eﬂs o? g}oﬁl ]le a5r39 may
adjust @arshessfonSioaes levelsifﬁi @8Bakdiah ségnﬁ,ntsﬁataﬁﬁﬁxp%ﬂjeh&m teB¢iSed power
09/ 706, 377 and 09/ 706, 132, which are hereby

targetj eved phioe ResecstasipnA9enareerdpige Wileihg devention f Thlétcp@tﬁ@l of wireless
termiffal ?Qngrﬂlshgﬁ’ &ngmtl !Pe%ppcft &5 @)[Hec{eﬁ\f&%we@'bower at a base station allows for

the base station 400 to opportunistically schedule multiple wireless terminals on the same uplink
segment with different received power targets, to receive an uplink signal including superposed
signals from multiple wireless terminals, and to extract the individual signals from each wireless

terminal.



10

15

25

30

Wil e an exenplary wireless systemis used for
pur poses of explaining the invention, the 10 invention
woO0daroasder in scope than the exanpl e and can BeT/US2004/004947
applied in general to many other conmunication
systens as well. In a wirepess data conmmuni cati on
system the air link resource generally includes
bandwi dt h, tinme and/or code. The air |ink resource
that transports data and/or voice traffic is 15
C aDlh@delt dquality médsunehamoghle SR8 tparfbSnLOBARUFEnGRtESE rOdEVed signals,
he traffic channel in traffic channel segnents
e.g lellql sfnals agdigraracen pignalgrigobiain qhaanel ualiygrimmetionys.
serve as the basic or mnimumunits of the avail able
traffic channel resources. Downlink traffic segnments
t r/m smnplalgfamabddnaérft iof tHerinvantibhés dasbesittridvoin the coiext of a
s termnals, while uplink traffic segnents

cellul eSS AR GORTLP RS B X HPT Y S5 dR TR & tp systoms
discldsB8 ilP BSE Patedt i gﬁhca%% GHEORS BT I SO 20 g‘MPh%E‘e héiby

present 20 invéntion is used is the sprea pectrum
incorpmpietl byaeferango hal intlnde medifications wedto mpldpmgiteh@ pgient invention.

.mul tipl e-access systemin |chatrff|cs nt .
wii{'i R SRR RS G bt G Heghcs B Go e W tprriqne he
invenltiofiBs bridh&r\@kcopk fh@XBOBLRiPle BYBERTR 4ppREd fnOzcRX Rl ﬁi Rany other

the inventi on, the traffic segnents are dynam cally
Conﬂggﬂgﬁﬁmémﬁ@ﬁ@ﬁ©“®%e wireless termnals that are

conmuni cating with the base station. A scheduling

function, e.g., nodule in the base station may assign

edah Mpélegslﬁamndﬁm&atmk s$QENEME alrdinkesoude gMBERIPincludes
the wireless termnals, e.g., nobile termnals, based

bandiditly tpmnsorsode. fhees ik resairen thalcisanseitssiata gl er voice traffic is
r
cale SRUTRI o DBkt Ak T YSE e LR ATATFPTERS o
segmends (traffit s@m«sntﬁﬁﬁ shgt)t Tméfmsmglﬁmntszmm srvenasi the Bikic anglinimum units
il strat Iar nts. Traffic .
of thegygilaie taTisoRanes ey &t iwﬁ e e rAopeyt data traffic from
the bak8lakibR |to {He%re?ttk@@érﬁﬁhalé’\mﬂﬂ% #J[lﬂ]‘( frhaficSROERL tﬁngﬂﬁt d=%a traffic
I ndi cated by the rectangle w hori1 zonta
from divadireigss temmindle tethabpdcstafonFOge exendplatyrsybtindn Sfdgdethbqnesent

. A 606 608 occu 4/ 07547
e e o S0 S B e RE R BESE Jision mutipiring)
multiflietdcBEs8 Rstérh iR wihithed a6 sednflent i:@idRs 6f a BESUERLITRANEBMy tones over
A 606 is assigned to user #1 by the base station's
a finitedieelintavaland segment B 608 is assigned to user #2.
The base station's scheduler can rapidly assign the
traffic channel segnents to different users according

t dn ekérﬁplﬁr}t fyafehisaisoeRtpRitdtheigvunabn, abd dhfficeBgsme b dynamically
be tinme varying in general. The traffic 5 channel

shareql gihpRg hec Felets igEmpals Hf 8% CRRIUYSRAIRE Gl the RpseeaiioadA scheduling

ff ar:
R, ST SSEKSION iy SAIELL B ERTR RS e oo

or mdre af thie ovicdhess anisdg eRntsobik teﬂrmiaais,mlsécb@h 4 number of criteria.
assi gnment channel, which includes a series of
assi gnnment segnments. In a

The allocation of traffic segments can be to different users from one segment to another.

Figure 6 is a diagram 600 of frequency on vertical axis 602 vs time on horizontal axis 604 and
illustrates exemplary traffic segments. Traffic segment A 606 is indicated by the rectangle with
vertical line shading, while traffic segment B 608 is indicated by the rectangle with horizontal

line shading. In the example of Figure 6, traffic segments A 606 and B 608 occupy the same



10

15

25

30

10 cellular wireless system assignnent segnents are

generally transmtted in the downlink. There are
wagzsignment segnents for downlink traffic segnmearas2@mdo4947

separate assignnent segnents for wuplink traffic

segnents. Each traffic segpent may be, and generally

is, associated with a unique assi gnment segnent. The

i t 22851 gnne
oo SR OE e SRATER 1 SORNEYS ol 15355 Bl ssincs
to usela%li tgpnitve bhsel srdtmnrﬂadchéttulmyld |sélg1hmi® 60&13 Iaﬁiﬁgﬁddf b @Eer@. The base

the 15 user ter % which is assigned to utilize
statiqupgichequieGep r@é%@%%lgn Hrdratbeirhgmel ragwentrelditierens gsers according to

f r
the1r§1%ﬁﬁﬁfeeﬁso | glﬁlrléé clbfsi"mgﬂlg% g\}'-h?(gl r#l%f%éﬁj%g%gliy}n & seneral. The traffic
chanmeiesrmhhaeﬂecmﬂs]yg;hmdtandﬂglnatrmaﬁlty dlsegdaniong dFﬁfejemiterérs ona
ows fre on vertical axis 702 vs tine on

“%Hﬁﬁﬁ?&8%W51t %? 704. Figure 7 includes two assi gnnent

segnents, A' 706 and B 708, and two traffic

segnents, traffic segnment A 710 and traffic segnent B
7 112 anEhempleeyigyisteny; tlzet)a&aggtrxgnmmag]nreﬁtrsffmwﬁannmSegments is

ocC t he sane fre e t. occu ifferent tine
tensfed) e R LSBT AP o8 e R R SRt S8R g, In o
celluR€ GhiRYest R tehnMBsibiBeHRBEh s MdlzeRGENPHatkinkift8d Bthe UbWRlink. There
intervals. The assignments segments 706, 708 occupy

are aghi greane prgmienisdioe Aew elink taffic ﬁmqnt%ﬁﬁd eepamég n@rg@enwgments for
nie A Ve a
wpink g5 BRSPS ey, 00 NSNS 6581 OO unice

assigamemweghént. RES hgosiamRt asegimdi ségmeht dovefy ﬂ}é&asﬁlgﬁment information of
assignment 25 information for traffic segnent B 712 as

the coReRpERAIEH tplficsegnanty The apigameatsiimasian nsydrende thoadentifier of the
C

wer GBI OAER | ASYLERRPRIAILIANL S RATERL K40 g8 s

schembe besiesesd i émeuufélctsbgnaﬁsﬁ(gmmmplel, Figoarethisi aodiagranva}etiustrating

in the, assi gnnent__channel |I|ze the .
exempfagy ASEORHRRAN] traffig ﬁ%&}?@tﬁ?ﬂw& 50% TERRENGE 8] JRitisAaxis 702 vs
time b B@l‘ii@ﬁdl ‘a%s 784, I@gﬁﬂ i 8Rads t%eagmgﬂm&gt%egﬁéﬁs sh@jdePdhd B’ 708, and
on a downlink trarfic segnent is deco
two tradie pagsrenisy trafis suegmemdféal@vamdaﬂrdﬁs stgnmtrmVHAthheeematpMy
tra smtt dﬁ@/%ge ass ned reless .ternmn f% P I
asmgﬂxae ﬁﬁg@ggﬁg 0§y, casme ec&@g&e%ggt (?Cﬁu]i)}h%l renk time intervals.
The &epl @ traffiReSALAY 710,671 2tdcalShi t4: HEQIRBIes bﬁ@d)dégﬁﬁ dlfferent time

redundant bits that help the receiver determne if
interepds. Fhp gsmmwe@mnwoﬁdmwsz@mm@bmﬁequezmea élmdb@ltrafﬁc
t on S h i rel ess nne
segm%@l{s/ L]g@ i&)nsré%@ %rgqleﬁ S egl % E g??‘?ee/? tl\llgt gsm@gment 1]n§l rmaluon of traffic
segmbtpA G20 byindRatedibgthrion BOY. lAsslgrn@fm't sepent B’ 7Bec@uﬁz§zs @k assignment
the interference, noise and/or channel fading in

inforgpiiq) o5 &afirsteament Bd 13 as gicaiaddyiasiovor LG Etaﬁlaﬁsrsm@ment segment 706,
708 ﬁ%ﬂ@s"ﬁs TS cﬁ%ﬁ?ﬁ%@ 39%1}(1%&'7'10 113, The a&ﬁ?@gﬁ%ﬁ)ﬁﬁg @ '¢hared channel

recei I 'c segnment se
resouaek boiedgreecive the asmghmammnﬁmmmmr cdnlveyesiagnisnissizament channel and

been recejve correctl The acknow edgnent
then Pﬁfzﬁrtgl%‘if?‘"]&ﬁ Cﬁ%‘?“@@%ﬁ%&?‘?&%ﬁcw (g {49 %Sléﬁgﬁﬂ‘élﬂf%@g"ﬂ%t s
Is transported in the acknow edgnent channel, which

i ncl udes a series of acknow edgnent
Data transmitted by the base station on a downlink traffic segment is decoded by a

receiver in the intended wireless terminal while data transmitted by the assigned wireless
terminal on the uplink segment is decoded by a receiver in the base station. Typically the

transmitted segment includes redundant bits that help the receiver determine if the data is
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segnents. Each traffic segnent is associated with a
uni que acknow edgnent segnent. For a 10 downli nk
wonedsorss76egnment , t he acknowl edgnent segnent i BCT/USRGva/004947

uplink. For an uplink traffic segnment, the

acknow edgnent segnent is_jsn the downlink. At the

m nimum the acknow edgnent segment can convey

e-bit of information, .e.g. . a hit .indicati :

decodgf SpRrtf Tals T S Heat g 1 Hirvied aprSiaingdipe and dara i,
to be QLS WPstall haekich Yntgritp déquilaearse of the

pr edet’erm ned associ ati on between uplink traffic

segrrents and acknow edgenent segnents, there may be no

1 N \ [ h .

: gl?slg o:g?he ol?@gf?’e&@%?}%fsg g{i(/?)f %Watgﬁgﬂa 1%% 11\11\?%\1&1];&:?6%3 %’}%‘:ﬁ{m the

transﬁiﬁglﬁﬁ f a tp&ffloaiégﬂl@iﬂ 188gaRBtedSRIAkITh thesexaaipial |syst¢tﬁ,eﬂﬂe Baceiver of a
the user termnal that utilizes the associ ated
traffig yegpientseady b Arkngipdgmeniyorrdicals sthether tiesaggenthyg geen ggeeived

correaﬁ; ik Paqusﬂﬁhéds%‘l Borh ¥R ofl QUYL Bﬁchnéy B lé%ﬁ’«i‘ﬁr%@ %ts 18

anne resource, can e use
transpuostet!iip the aakm»sledgrbmﬂwhmnet Iv&nth mslugesmaamiels wf arrknowledgment
conL%H%1 _issue that fro,mth use of the
SeEMEHg HoleEage ﬁisoﬁlﬁ a‘é@q% <goyledgment S&Igfnfnt Fora

downlifk %Hic%é?ﬁ%m’ &e%kﬁ%l&’@ﬁﬁerﬁ %égﬂuﬁﬁhs 1'nsthé @plinkS Po1aan qphnk traffic

particul af acknow edgenent segfrent . Figure 8 inclu
segmentdihagelammvg &dEnsdmo ve gnapneisanpheadopnlisdswAl thekminivaithj e

sckn T e S GRS B AL PR ST Agh ik BOORPI Bl whethe te

assocfa"t&ﬂ'#ﬁ’ﬂ@ ¥e et 8hd beealreRiied cBBectUsortioiEBBRBuseI theZMBl@brmined
axi s i agr am 800 i ncludes downlink traffic

assocs«an@ﬁww 895111{ irffis segmends myd ackneviedeepentspgraeryhdbigragnay be no
Lk tr

need ﬁ cong/%hwgtgfxr 1|nf %[ {)]n %uc% ag ﬁ%ﬁ {delxllfn? Slto%%%%qexmﬁ%deédg an

acknd¥W8d @e&i pE@Berit en Sdﬁﬁwﬂ&d%ﬁwaﬂ@gﬁ@nbﬂstnoﬁndl}f fieed e»ytthet usme terminal
slot. Gaph 850 plots frequency on vertical axis

that uizesi the aACIAGH AR WRMARE 419914 othey uysh tegmimnali dihgeds both the uplink
ot o2 SR SOBSIAL FHEERL G080 DLt e
multlﬁlegﬂﬁ@IHaﬁéver 3b&e dcganpratly dolensatien _fsmmﬂhelneslﬂs ﬂ:mh tlee use of the
e Jogon Sl S 20, The. L, ol ko arente
use a E%ﬁﬁ@%&l&@w@dg@ﬁw T%;ﬁeﬁtr BioliCs ?n%ﬁﬁ@@& %13?} B §0@§}Q)ng exemplary

, respectively I'i nkage bet ween
downﬁag trefftoschans? eegm:erm:mw/\grepﬂg 8psttovgng wmmplau‘y t@ﬂi@kl S

o D S B SSRD 0 2E0N BIS0L  cn e o

horiz&htSI0iPEUY. @i?’x‘ﬁ’d’%@d ARINRRE dSRERBNrafic s88RertA BOWHIRBE&Ed by vertical
by arrow 86 This i nvention realizes the benefits of

line SQMIQ@&: mqlqwdmkdwﬁﬂmgegmﬁnhB rillnstiateddwrhogizentghiing SatdingnBach traffic
segmgx%ltg@gt (0o, ocgﬁ%ﬁss’ { 8.1%8 %ﬂgenc%% % fhfféa?eshlt gﬂle d tbéhgﬁht%% plots

€-access Cchann

frequdilty cackeatidaR @eis 8@1 v4liing @nsh@ﬁe@mﬂsaxis &, G@ﬂjhrﬂﬁoaﬁdudes uplink
greater in syst where there is a | arge dynani

aclm%lﬁ@@mqm m@e@hén r@ amdaplink agkueuledepment BIENES o .SéﬁtEach
ackn&@gﬁgsemén? segment 856, 858 occupies the same frequencies but a different time slot.

The two uplink acknowledgment segments, A’’ 856 and B’’ 858, convey the acknowledgment
information of downlink traffic segments A 806 and B808, respectively. The linkage between

traffic segments A 806 to acknowledgement segment A’’ 856 is indicated by arrow 860; the
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wi rel ess communi cation systens, it is common to find

the channel quality varying by as nuch as 30dB or
weveny/nsgher (three orders of magnitude) anongPIAUSL03/004947

users. The advantages 10 conferred by this invention

contribute significantly tg._enhanced system capacity

in such systens. Superposition coding, in accordance

i SB35 BB AR RS bt B macacat

arrow®62si der the downl i nk (broadcast) channel in a

mul ti-user wireless communi cati on system such as the

one just described. The 15 transmtter of this

d r at| d

i S e R B
cormil1&ﬁ¢1§t1l0ﬁ|s§sterﬁ vthile ustngesimpie sededfes destgh incbals tHEbrbhdRasteBime] and the

) users in\(qd By the base station, An exanpl e of
multigleeaeoess Shaemm The aAYaniages af waing FIRSIRAF oarpd DAL EAOGiGDn Systems
n
whergﬁle%:éhg‘elé%\%g dPI ggar%e Qﬁﬁgsc%:a eél ag?llﬁg %xgmé%eﬁem b#RtdnPsers. In
wireless bbinemunsetion syadang, et is semnibn3Q 4ind thebéHaenel s@eli® vaOGng by as much

08, bi | 910 vi.a 20 w rel
as 30f G s et ehes urercara R g ey B TR v e bR & antages

confe‘rh%ﬁ % 9 hveBBbn cAR8butd & ﬁfcﬁnt%l to éﬁhﬁﬁc%ﬁ%?§teﬁic§f)@i‘t9@§ such systems.
fromthe base station 902 and ‘consequently nay
experience different channel conditions. The users
906,. 908.. 910 fre uent | date .t he base station
ooSPgEeRian Reding 8 a-SFORRE i HE PRk aBRR o By e of he
down®iAR (hrobk@aktg craeel 4N dﬂow RMekdiedCObHedr e @WRRITKEBARCast)
The base station 902 typically uses this information
channedinsg patfirpeer ygealess FoMmMUpEALeR Sifeahsushds dhg encapsiglesdibed. The
. | For
tr ans%ﬁteeg gi;@lég @(%mfll kA Bxg)&gga%g%ﬂﬁrgngf htge lé%% Ipcat 8 ﬁr%n(?}:e%ers are mobile
or fixedh rateleds asee eeraomds, lelgosome@mkEs rdferral tJon@ aﬂi(ﬂ)ﬂbruaﬂs Bk 8§drQRerved by
power to different users 904, 906, 908, 910 on the
the bft§P Satienstn erpmer! sughdrsyster i§ilusaptier &n grecarplarygeem@o of Figure 9
I
R BSa o0f 0 o M OO LR L 08 o
mobilshist®, mobidy sser é 9@4 mothd dser 218e6, roBAisant 90%) mdotéleuserd 910 via

it diis A58 T, T sEeulilnbe Tanee® op pisleps. D10 are

differBRNANLEHE fx%?d"th@ %a@ At&ﬁfﬁt@ AABREAREhAE/ 1Ma§ &peﬁbxfufe%ﬁ&tent channel
users 904, 906, O based on 't he channel

condigionsd iThe aser's 9%&060%18 @b@rfr@mleyltlusledate iheet rase stgfiore BGhwish a measure

ot toqfgrind iyl R Ane e iy s PO By el Sighence. The base
statiod 969 t}g)l@ll%(lﬁéé RISATHIMEG 1SR ORI Or trardinikdlon and allocates the
an

accor ce with the invention, the base station
downdigk elrine} resetcesdp deem. thiRs exrmippr the bassrstation 9FR san ysa the pleannel

qualit?ycatﬂﬁ %{L: %jreg Jc{?l 1t1%% c}r[ fallos é?rgﬁ'%%%%lo TES\%Iéletloed?fIfgrgnt users 904,

rm na pre ave span

906, Wwelwym&mmoﬁc&ag&haﬁwpﬁm@setgl ®Bbitedieng 9086 ahh eﬁbbus @ger 4 910
to send data to 5 the selected termnals_on the s
who g1 goperdto Shepasm statipp 9y eangsally g qrpied Sw@leh@%uqtmft power while

PL2CHIo6AL [13er 15908 H%bltelil WAL AGGR: Bhatd from the b
users %er Ooigél: t %/eén co%k,1 : Eer real f’\’;{ag’]§e bi‘/ scC zﬁ@xgr flw%y rom the base
stat1ot1\£)62 are allocated large amounts of power. Bandwidth can be allocated appropnately to
different users 904, 906, 908, 910 based on the channel conditions. The most commonly used
metric of channel quality is the receive signal-to-noise ratio (SNR), while other similar or

equivalent metrics can be used.
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appropriately selected users on a given traffic
segnment al t hough, in sone enbodi nents, larger nunbers
wohounesg0o may be schedul ed. Schedul i ng a smal | PawMSE04/004947

of users, e.g., two, has the advantage of resulting

in asignificantly |ess dg%gding effort at user

termnals conpared to the 10 case when a | arger nunber

of users (>2) are scheduled on the sanme traffic

segnent. I n accordance with the invention, the base

St@héRRddnSe With tlid WaMEidne theibagktitonkReduldRah @as&tttmm more user
codi ng, but can do so in an opportunistic manner.

terminals jogbei aahechléfrdmrethe éame trﬁifm@gmé@r The @ﬁle?&det@m@abﬁﬁeld preferably

have %ﬁﬁg J?a;t( & rnI ae\gf"c’ig ;%,pﬁ er?é}{}c?slgt%n g@%ﬁetnﬁasgé Fﬁo{end data to

the seldated tsﬂnﬂﬁlﬂ@ ohl ﬂﬁf sam%ﬁrdfﬁ?p Sagnant. Iashpenrt bet puitited bﬁulhfﬁ‘e bt practically
underscored in this context is that the users nee
speakings the agentagss 98 PH)S SRRTRRSIIONfiodingdBaghfigal %atbi%wgschsrir&mg two
I 1.0t o
e s T
numbeatdi @sera nraglbatsch/eeluhbdf Betetlulng 4 analt memBG af $1easrs er\grotwm has the

potentially be schedule slnultan usI inth
advarzgs EUISHA AfeniliqegiLy 9%8&&%039 cT g Mrionmipel Chepped to the

case of Bfber Aumb&Br w34 (>§ ar@‘@fhe@lﬁl@d babgRl sﬁﬁle'tfhfﬁl@% k.ng
er o their channel” quality, i.e., user "A "has
the best channel quality, user "C the worst channe

d Elg :a!?c{%danfze] Wétgg?%lgaglg@qlaﬁﬁ%ﬁ t eoglgﬁ gpﬁa ! %a%%%qmred to use

superb&s@tﬂﬁf@dd‘ir@: bitd dah d0@BS$H 8 bppdRtunistic Beinfer. WHEANBisUsRAsible, or
weak user' when transnrttlng to 25 these
S¢

lmprapmluséplsedvlﬁgmséhat@mrgenge gidtepos chang @a@.bﬁ@e staiypry gqg default to
er han en _t.ran to users 'A' and "B
the Sm TRt gg{? ‘m?“%ﬁfééﬁoﬁgl“gi s&glonm dered the strong
user with user B being considered the weak user. In
t he broadcast channel scenario, the users can derive

t Ml Fnpediapieaspect has sliauld e Hiderworssin b Cematiriehaf fhgrusers need not,
Q )
and nbf IR HL fot B ASATIROe | AUPHER 212 IR HIRES into
‘wealel 'gmal ‘strorger’ gebetsak not heratie gartition, huerathed afrelativdhéstaftion for the
aker users IS C re e. W th better
users S icaY PBIET g e RO STHIRRDHEY S S arme S el chfngel. For
instargh | ONGBEr HRR 1Sers WEASE 84 € ‘BT HIEEL Shol £6 BbeM@in decreasing order of
2004/ 075470 PCT/ US2004/ 004947 -27 Superposition
their dmdna:ig;,uahtry, e coed A deswhd best thenpelapetity, isev &Gt therworstrehannel

a0 5 s Bl 8L P50 SR eno,

transthiiéE Rl Bhsider ‘BMBheiat ‘s@al Wer appl Ces Wénkauset avhep@A®Emitting to
in the nmultiple-access context. The receiver of the

these ¢ u\m bries togathit I gsupernesiéipn ehdingedn fhe ates Neaé eviendransmitting to
A
users 5R t # ﬁedj %a Iﬁ\ﬂf HFE’&S?P’ F % E$$0n§%§{$dttﬁé {&(ﬂ%l Lﬁms Wlt\ﬁelgelbﬁ being

se S

consi@éié@ﬂ@wdaﬁ udérv Iroihe bﬁjma@t t:llilaemalsseélsarion tHeiugers @ﬁn deﬂ@tetheu current
ace or frequency. Alter natl vely, the channel rra%/ E,e
statusqorm dip ERERLC cheame ithat drapgraisth RN progatigabout which users are

currellltgI &Bgcﬁﬁé@%ﬁw oq'%p é) (ng? glg@&ls 1R ¢eRase 1R sHaPtended for the

weaker users is protected more e. g with better coding or higher power, than the signal intended

for stronger users, which are protected less.
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exanpl e of a system where the channel may be shared
anong nultiple users. The user signals can be
weeprriasead using joint detection (al so known aBCT/US2004/004947
mul ti-user detection) techniques. In 10 practice,
however, this is quite conpl.ex. In accordance with the
i nvention, the base station scheduler can select two

or, user f. ' . .t uplink .data _on the

oA Lo TR AR G ot e
uplink éhekipidadcessiythaing] shak nswierdessitddi An iMporktind AsRt SthidAnvention is

.medium Figure 10 is a diagram 1000 used for ) )
that i qaml}@tapalw?c}?ﬁl aqse e It the MUkl Recosheentens Thepegeiver of the uplink

] i t .

(muEEERS G RARRR 1t B DREARR e (ol BBl S5 B wir iomminats served by
the bdsarsgeds. Dfpitally, the parlppisedeess girainsl is divgdgdeaniéhg the bissdem time or

e BB T o o e e e o
their éi%ﬂ‘él@ﬁx‘ﬁ&ferﬁ?g%th &lcgRaler 3084 bhde! s‘t'e?tfoﬁl%&gvé?%AtdWA‘)Wstem is an
u cles. he hi g

shaded ci The strength of t power
examplegrialsystemn wiere theprhesesh g boyhired gmang owldfle Gsdrs.drhetuser signals

o G e e R A B ISPt B
practicEHoRRSBE, ads Qy(%ﬁtla‘ébfnp&&f RVWcaSlBndel with tHagnv1ieh) té Base station

1008 to a point 1004 with nagnitude \laP . The base '
schedieaicho peleds e oF eyoreaast teomingisiatrnsoisgphnk daig og the saate traffic

o551 PO RLL PR B 6 ision

meditvh! Bilg@&S1 ¢t i€ i 4pad8 1000 fised T8t Hl1astrRiieup@psifidy chiBng in a multiple-
operated so that their uplink signals are to bhe _
accesp ghamgkig aggordpeceyadieths PrsPAn antign rpge Weshpg Hiferent receive
) g C o . '
poweb @¥ks offid SpMrb & iiuny TELE 30 Tpchoe? an BBpIsEFhdn pBFEr QpsKc
signal glnefratedibpyheXbut kieoved sibid@iciaiesa 002 laatl aw exdmplery Ipavgiwer QPSK
) n this case, it can be advant ageous for e schedul er
Slgna{ K045 dpeated fopthe fpngade PHQPS-%ﬁSﬁtrangta Pé Qﬁerhaﬂ@%ow‘ signal may
t [ -
be xR e s2P 0B BeEnt bl 00830 Tp0ine 1007 willahepiluce V1w
, whileehartremlgth ¢flth¢ lavapsecrisesisl may befspresehted bytsboit erewd®10 from the

orgi®f g5 oy TR Seneitaty Gif athE P SteE08 g B con coordinate
operaBBHELo thitht 8clbhied L& Eerﬁﬁ{amhgm{kssi ERd ar6 2426/ AR BifRmt fbwer levels.
-cell interference may be 30 operated so that their

In ong prphedisncat, avitadesh éermenred wishi sivpllartpatiblesemey he pperatgt so that their

upin B Y bR BT s S P FER R TP L VAR it

termifAll woth-18@EF pdth ik ﬁlﬁ@/&ﬂ%erateﬁ@b thhreheihaikaidmdls 48 be received by
same traffic segnent. 2004/ 075470 PCT/ US2004/ 004947

the statpan gtta 1glagig b0 ver PevBe IipBiinease ibean Rerpgly antaggous 691 the pcheduler to

. A . . b

sleo 8! RRmal B Sinh PEaPa e SpdtT R AL SRR Op e 1

anothsetebdditnant appiitatiletondelialas sgsemd, tlnsot fermoinalshkatsan® less out-of-cell

) traffic segnent. This inplenmentation of superpqgsition

interfersae R anRE ORCraed e fint &?n't%gﬁ%é? & Wefﬁﬁeégh@etoqa% ftpieon at

relati PEMBRH povits, WRROHE dsdr PRIl Osd BoBEoRIofTRER iH&fdrSnce may be
5 on the sane traffic segnent, has the advantage of

operakesleyoi thay théiesignale asttabe oaveived by vier base sptien at relative lower power. In

this case the scheduler can select terminals that span a large range in the out-of-cell interference

that they create for the same traffic segment.
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Users are not pre-assigned “strong' and "weak' | abels.
The | abeling of users as "stronger' or "weak', in
weacoemodsgice wWith the invention, is in a rel ati PeT/US2004/004947

context. A "strong' user in this case refers to a

user termnal that is opetgied to be received at a

hi gher power conpared with another 10 "weaker' user

t rapsm i 1l - £IG ser. -

| CERR S Bitptol Bt AP R BRIt o Sl B ing
superpesigdy eodimyeey bewedilabk. ty. gpefatiamtiee whadulel togbl@bnelo ued terminals to

whi ch the basg station_ .may, and in various i )
transigppdherEmicstrafbie seemend+ Fhig ihplpmenfaldonsolyypepositign coding which

schedt%ﬁeéit‘gfﬂ E&E ot ﬂ{eosraﬁie%ttga@ c Qécém Pes BP@&SE& ) é‘éﬂ@@ﬁlﬁ{&g th}]e? olcr: §1nore users

event that t ase station constral ne
on the bonseaffiotsegroerm ciwm diod &lvantage vhisaepingrike bigse statien meazaler simple.
one traffic segment. This choice is conpletely
transparent to the users, which really do not need to
d QU RRYAr8 hBGprelabdi AR5t r M AE Fw S BILBRSThd RBelis H88E:sQE “stronger’
not. The use of Superposition coding on the assignnent
or ‘wedldninelccordancaodthr tha moentipn, lis inteerelapi@e poriexint) Smemgitisenin this case
i1l now be scribed. .An. exenpl ar | icatiaon of .
refery agisPr S ERERORE S Ob et KLF ERRRRE P IR CT Comagpevith another
‘wealtl®Sdet BRthnliting@inahé sdrfle trh¥fiS s6@HEHtON U Jafl 18Re wheeL should target
~of an exenplary OFDM based cel lular w reless system )
a highas o fraves xeqepiearoyves Jeyek me. tien 8 samiraliskannehfin whighthp hage station
£ A . . ‘ '
may,ahd iy Mol B SR EG i, 12 TR AR RS atranaon of
the treffi@ncbhshedf the nulti pl e-access conmuni cati ons net hod.
Both the downlink and uplink traffic segnents are
dynam cal |y assigned to the users according to the
s b .
canEir b ARERELILNTRRT: RholeRe 3 En b Bhct 0 schpduge more than
one udgttemiinaem dneeracfidiaggnean hivodholcatis complatety trarsparenttottheusers,
. traffic se nt. The_ assjgnnment. channel is.the contro
whicl e o REREd 4o o Sl O S dhRrS HRCTP AR U SISO P
the wireless termnals, e.g., nobile user term nals.
Thi s enbodi nrent of the invention is described using
t ithesb sf stpensition eofliog on iee absigninenkchanue dimsastordance with the

prscEfENRRn G ou kSt bR 7rbBBeUbibBui oL Bh T GESH o ne
assig@HBHRhAN A1 hHe vd Aesribak iPdaatRAsTs sehatneingMhk kofext of an

descri bed first. Each nobile wuser in the system
exemplagyQERPMPaspddgtielsr wirelepasystest-at i on of its downl i nk

channel condition, e.g., in a channel quality and

interference condition feedback report. This report

ey theeXetpary 8ydt€tiSthe davwalml @4fSic shathefits within the broadcast

signal -to-noi se ratio, channel fr ,equencyf_ profile,
commufdratgnprFiReregise, while thepplink Fallie chardl ira Sealigtagyle of the
R e L e
dynamihby hsiged andtecarsers ascatingso thedehadatee sle@pidns made by the base station

ansim ssi o ower, . fo e superposed signals. The .
schedslaf NGO P eres LR e L o P dadgfylaton rae
used Y tBe traffic segment. The assignment channel is the control channel that conveys the
assignment information to the wireless terminals, e.g., mobile user terminals. This embodiment
of the invention is described using two subsystems, one for the downlink broadcast channel, and

the other for the uplink multiple-access channel.
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conmuni cated on the correspondi ng assi gnnment segnent,
which is nonitored by the users, e.g., wreless
woeomsinsd7e. When nul tipl e users are schedul ed 8aTisSe004/004947

sanme data segnent in the context 10 of this enbodi nent

of the invention, the assignnment information can al so

be superposition coded on the assignment segment. To

u r

e)rglgﬁep %Bg{s%rﬁ mﬁf tﬁﬁ ﬁ?@ﬁﬁﬁk Qll;ogﬁéa&?tedhﬁxﬁ?ﬁ Rxhﬁ g%%%;ﬁle 8'%rst OB4ch mobile
user ihnthd §ys&n$ﬁgq[emtly 1pO8esathe bhdeussdtiontos dts ldﬁwdﬁﬂMbH@n&ﬂdbﬁdmﬂ‘on e.g., in

ure 11. Figure 11 15 includes two exenp
a Chap@% anglisy end aﬁw&rﬁw Gopgifipy éged E&Weﬁ% Hll%@@ﬁ@”&y include various
[
pararf S O as b G fa crBhd ooty Troe, BRI ers, cto. The
base sma?an whedulesamnortmsora usarspodsiper@ses wons gmdsmgaaih dowtnhink traffic

pﬁ&%rfl tion codi nlg 1110 to bot fh rec ivers
segmey & Si5508 250 3¢ PR PERREELEHE § PASFAR 4 gismission power,
for th€ @Ggﬁ‘?&s‘eﬁ sigiiqqﬁlf fTHe_ Shedddr dkistdng e@@&@@%ﬁg &g tr GOR s8fment are

111 o0 both receivers 1102, 1104 he assi gnnent
commmwmn iba cboespohdingestimymant segmes, \chumomlmr@dshy thegisers, e.g.,

wirelghs St RO W R ERLietY el ar® SRRACES oh et i SRalf i he context

of thib @fbbilighept HOME Biveh@EE itheedssikARnt iBfc¥RAtioRSart 418 bOWperposition coded
power signal of the superposition codes on the

on the gssigpmrahseesitafinel . A user 1102, 1104 first decodes
t he hi gh power signal conmponent of an assignnent
segnment 1106. If the user is assigned by the high

DOMEllindeﬁdCGﬁ:&his@fspdchﬁf ths i vgnnel cosedurant eldiffle iasviMsIetwo users are
1102 is, then the user knows that it is schedul ed 25

allocaied thgesatee fraflicwigpent 11&.8@8 élﬂbﬁFIPtegll% grasden 4G ofdiggrg 1. Figure 11
inclu®3W&h e%l%gﬁ!% f%fceltv?xs %? etc ivet A angi:]la]%ré)ﬂéedr&&?vcl 1104. Figure

corresponal tra anne segrrent erw se
11 aldchiecludey arsehsaﬂghmpnmgmdntt 1d 0d end d eraffiveseginent pdseThs b@natatlon
of the assignnment segnent 1106 since it e i
transra%gﬁa@k)%teﬁ%%g%waﬁg@ P Wwéé@e\v@sm%ﬁﬂwﬁ flgﬁ%eotags?ewers 1102,
11041 %@%éée%ﬁfan*aﬁbsteg@edt U RONRL aébﬁﬁ@élteqfafﬁmgﬁai%ﬂﬁgﬁ%efposmon
segment, as rec |ve en the usér knows
codingHAat 2 k¢ both r@t@h@@l 3, th4 th«r mwmméné@mmtlon dorcthe mahker receiver
ower s

1102 B RREE PR G T ET br e Rar e Chgrndnt O Qg g ghannel, while

the addf@nehBinfol@iatiod $hANErdnget REeil OV 10N EenS hOMa |10\9fpot?v€€s1 gnal of the
assi gnnment segnent 1106, or cannot even decode

superpesifigroomsies on dfirassignmerirabeicl eA asasild H%elripﬁlﬁr@trdapodm 11@ high power
s1gna po osn%Bt s a@? %rtnﬁgntlsre] rg%rgquﬂe)é | A g}efu%m 1g %gsg‘gr}eedf)gletgé ﬁy#h power

signal dSlEthé a@ﬁgﬂnﬁ‘mﬁ sepmmt 1104)8s aded 102 ROBédhA ﬂYe’ifh@ﬂknows that it is scheduled
PCT/ US2004/ 004947 -30 can choose not to attenp
as ‘weplepErseiver ang slturllealm)ii@og%ﬁ@rhagh P sigiphef th9§OIBE@~°ﬁte signal 1112 of

the C(%rf%? cﬁﬁ"gd&&’ffé%h 11 s @%‘;btﬁér%@' the %Qer%ﬁal@ppﬁgécﬁ%) decode the

S|gna an been re erred to as
low pogwar sipoalef tisi zg:mghmenm;egaem 11166 sinpe gtrext Eocmisigheeld. thSstronger

The, cont.r.gl | ed super ition codin %d m descri bed
rece e A Fn i HRRGT R “OTETRLY oAt PANleT S(ATal i ths signagnt sFement, as
receiRg 1"1‘9@15' eker Be LG kﬁH\% Mﬁe& M Qhedi&d 2PirBger receiver’ and shall proceed
mul ti pl e-access channel
to decode the low power signal of the conespondmg traffic channel segment 1108. If the user is
not assigned by the low power signal of the assignment segment 1106, or cannot even decode
the low power signal of composite assignment signal 1110, the user may not be in a position to

decode the low power signal of the composite traffic signal 1112 of the traffic segment 1108 and



10

15

20

25

30

Figure 12 is a drawing 1200 illustrating superposition
codi ng used i n broadcast assignnent and

woubdasiopheeaccess traffic channels. Figure 12 i RCruse®4/a04947
key 1201 illustrating that solid heavy arrows denote
downl i nk signals while heagy dashed arrows denote
uplink signals. Figure 12 10 includes a base station

can ¢ gocsgl t{o aé% t toadec 5e 1tt d rofe: %neﬁﬁ%r eI g%}aggéegc nﬁ afed to as the

e mea fham t
high p@%r mgﬁagcan b abotet p@ﬁect@lrsﬁfgﬂaﬁhnd wRsihgn Bb@Oketdied to as the low
stronger transmtter 1206. Fi gure 12 al so shows an
power signy v e adesy pEqiectadaignala downl i nk conposite
assi gnment signal 1210, including superposition
coding, is transmtted fromthe base station to the
t Wthe contrell@isssiptpositioaksdidd Pdradif@Odesodibddie tkshgpewerk of the

egnment 1208. reless termnal 1204 15 transm.ts
downilrlg Sapsystomcap ﬁg’d’&iaﬁ@h%{gﬂggf Spsuerp Af éief@il? kyilgplgeaccess channel.
Figur§ 1214 Q&ra(x)?&gf?lm 11131&%111#\%{?1;341—@ ositiin &d sE& oAl cal e ignment and

transmts signal 1216 stro user data
multip2i8cess tlhﬁaeclmnmls oﬁlgureelﬂelmvledesleﬂm' 129|1 g}ilaﬂtfatlmg 2t awlet heavy

o SRR Henats FE oo e et BBt bR nk gy Figure 12

includd o BhsPRhBdCrbERer BR2SNAVA ubdd, &k Bk Reld tefniBald ﬁ§s@gnated the weaker
stati on schedul es one or nore users 1204, 266 who

transmiten 1%% enpasecondeaiser, sggnatiseless 1eznuq@,1®smnafad éher@toeger transmitter

1206 glg ﬁurgl g oalisS es{iqggﬁ %BaFSIQ r¥ gegn%e C%% el}rgi csognpsotﬁ S ass1gnment
signal 12005 fHcE&fisupeEitioh @bding 1€ ufa‘mmt@@ &0fh the BAR s3atiba%a the two
1216. The base station nmakes the scheduling decision
wirelggsiorminals 4304, d 30 e psE prRmOH segrarnti0poNreless ierrunal dd04
transé.gs & gﬁrﬁ N93¢4 %&?{ECH %%ﬁl{e& Ii]?e)f d%{ael 2']_.9 ¢& bé/s%%taﬁ%ton %JBE\%E ?5(52, while
péwers”a e base statio
wireless catrdad) déowmmmtﬁlgrra\]l @t mn],udhﬂgestrmyr&séﬂ‘t&lta H2J8 to base station
rs that in one enbodi

super posed c
recel‘ew%@f eﬁﬁeel%jf%lfzénéd@?ﬁ erranguiied anhg wwhrﬁw affj¢ sggpent and the
B&g&p éi‘?llﬁg rusers that have quite different
S*ma%39§§§; ut o?wce I'nterference inpact. The base

station then comuni cates this decision using
os tion coding. on t ssi gnnent annel i
R TRt R BET S ot BB obindie et QAT SE g Ay ore users 1204,
1206 ew@o thefl sﬁﬁﬂi@%ds@ tNdiF §bRSS liﬁr M 1%bn a §Qg1fe'dpﬁhk daendesmeRover the
hi

better protected) si gnal “of "an assi gnnent
air. Tge m@erﬁaﬁpa@an alsp selae paeqms,rﬁeﬁh as ¢qdetrpfes ardbiragssission power, for

the sggéqé%cf sq Ig%%i?ﬁr H.‘Zﬂﬁb éees?at %?le k%fs tt}%‘ehs?chg it ngrgrglsmn with a bias

towardls ey lvad cbﬁ/ bé b@w&&ﬁﬁu‘éﬂ@d inQmahed sudl’ﬁﬁi{t&hey are received at different
transmtter' and shall send on the correspondl ng

powegitithfbase stefipe Fos gramaple: is apeordancewitithg invieatign. thipyasts that are

superh@seﬁ' %; 8% %egs th gér}l%éé/ 7?%3 %élyé?‘%% gﬁﬁ%g%%%gh ltOﬁs;ég' in the uplink
orin bmﬁer&hﬁiodﬁmerm&sbfmhm&fak@qulterdiffslmht titinkeout-of celh g enfdrsnce impact.
upllnkntetg}afflc signal 1212 at a_ low targeted receiv

ptignhen CO%}’U&@@& g}1§, eqision ysing ﬂg)gypqsgmlnﬁogmg on the assignment
chanrfb‘??ﬁ &dv%ﬁnﬂ&oﬁﬁo%@i@@a&%%nleﬁﬁ"é@@aﬁ@ld lesgr Y ot §ﬁ{o%ﬁé wireless terminal,
gnal 1ncluded In c ositeé signal 12127on th
first (mssdeg mlnnelmgh tphwm@jettmzﬁat;ecladm gnah dfan hsatgnintent mgment 1208. In one

embo%hment if %e usler is agmger{e%l by tlsle ﬁlgil rp%\r;vter §c‘1tgfril of tthe assignment segment 1208,

then the user infers that it is scheduled by the base station as a ‘weaker transmitter’ and shall

send on the corresponding uplink traffic segment to be received at lower power. In Figure 12,
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5 be a "stronger transmitter'. It then proceeds to
transmt on the corresponding uplink traffic segnent
wonbd¥/ssd7b abl e transmt power such that it is peTaiSY®d004947
at higher power. In Figure 12, user 1206 first
decodes and renoves the wegker user assignnent, then
decodes the stronger user assignnent, fi nds that it
ul e t str
wser P4 RGN gl S R iRiny the e SRR f PR kgr ot and
transrédts @plﬁikgfhfﬁa kigeilad 12 aceiovetapg) rebéiv&ﬂ)owérf]extdll eAmkBFouss, if the
not assigned by the 10 | ow Eﬁsvver signal of the

user iy k3 pemiEdn togisgprsihe 1oyt peuuer{isss miptastedd sigael ippladed grrqmposite signal
1212 BH ?n %?1gnﬁ§gl¥t d?lg{u}e(l) 25 tragﬁ gﬁﬁ h%tc'z? ?s’%%h@cgil‘#f) Ilﬂ ﬂﬁ%rg ﬁ@é\fﬂ‘éﬁt state to

be a ardmgdr temhdtert Hethen @tooeeﬂsab tmhmﬁjn 9f theadtdreppaidieng upllnk traffic
transmtters may. be deflged based on_other criter

segme§ aﬁtha%ﬂtablﬁtmsmt Rowrt ich fe idp soekipd achebes poieR B digure 12, user
1206 ﬁ?ﬁ LS hsd reﬁ%vle@th@%‘ﬁf(m&easw§kﬂleﬁ@ fhehgi%@&fe% Qb stronger user

super position coding can carried out in an
asmgmmamrﬂmﬂslthdtums mwde]edamﬂamémdu eoihe Iskeommr tramoiniGet, and transmits

aff| segments.. This I t he base
wptin theyere] Fate A arich GRHRAErva P Yo teler Rgogasigned by the
low pe&epﬁgﬁm o ﬁqecg@wghmal& sBEHeMPh d@thnot%l’&% ¥&doRB®he di Qnaﬁ QHE user may not
mbodinents the | ow power sSi gna is sent on th
use tkaszgrrgmdtngomanh epffigregmenise s swr@irmsmettege i Oﬁhaﬁmébdlments the

.tions are found nd t a
notioff G e G R mBH mi DrdBth U 8 SRy 8ot as wptink
interf&eR&s Ws665 ddvicebelaedoliiraame. | ow power signals were
transmtted on the sanme channel segnent when divergent
channel conditions did not exist, the users may be
a ) h ' [ i .
R R e L e LR
oppoﬁﬁﬁﬂﬁﬁnmrﬁﬁhlaﬂﬁ&ealnosb@wrﬁ% eat dnaaacip ofveie tﬁfmwgmeﬁﬁ; Th8 allows the
use of superp03|t|on codi ng on an acknow edg
base gpmrshedilersigngiivapkllenibidine 4 the ca;ehofd}ptlégbgrﬁgwg\hyk and uplink
subsySTer asgﬁ'fé e?b%ﬁﬁﬁ%nt@fh% Gow oWe ghaﬁ Fglmhe' aRsignment channel when
receive recei ver genera sends
users &dthndbivdreetd rarhm’(nel candithms ackioom,edd mlmﬂbmpr&wmesi gnat B not sent on the

. informth nsmtter wheth he traffic segnent
essi A BBHIED 8 RGeS T it 1 Poib BB [P PO Geh Gl vere
transiRFRA Sh BN Sne {1RFnd @é;é}nerﬁl Mzh idierdeh@ bl dndelSRUARMhs didR% @xist, the
IS a correspondi ng uplink acknowﬁedgnent segnent, and

users foimy h@(hb@t@rdetqgt fha li ghy pofvfer giguelgemethe assignenent p]garmel but may decode
di n wnl.i nk ack ow ed nt se If the
noise G R AHE Y 14 BB MBSl ST B FSRET Bbosn one

user using superposition coding, then each of t hose
assi gned users should send acknow edgnents.

addsriga At IR RoRitigcoding oo 78 A7inopdsd aus20 elameh\gdlrnow bo discussed.
In an 3 %ﬁ%lmgb P!‘S%f% ?g 1P aﬂe?}ﬂ%%ﬁco&g{negﬁs lﬂQJe vréla the receiver generally

sendsrﬂrﬂ ak:kﬁli\ﬁlﬁ&@lﬁﬁﬁﬁlﬂ&h@ﬁﬁkﬁbwuﬁﬂgﬁgnmﬂahndjJ t® 1ﬂﬂbﬁﬁsbe transmitter whether
onmuni cati on met hods. From the above . franmework of
the tr%félﬁﬁﬁgmwéla%b?ﬁ@rc&ggm BReivedith gayliquighdn sopaee gdjments, for each

downﬁH 'ﬁjaﬂf cesegﬁ'ﬁﬁﬁl @%‘Bﬁ%ﬁﬂl V\iﬂg &\gﬁfﬂ& Q&Q\%\&@&%rﬂéﬁ??%grﬁéﬂﬁ and for

users sup&rpose their ac ments on the sa
each e kikavdfficl gegemint, there is a corresponding downlink acknowledgment segment.

If the downlink traffic segment is assigned to more than one user using superposition

coding, then each of those assigned users should send acknowledgments. In accordance with
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5 segnent. Drawi ng 1300 of Figure 13 is used to
illustrate superposition coding used in broadcast
wonedsiorss7and super posi tion codi ng used in PCT/US2004/004947
mul ti pl e-access acknow edgenent channels. Figure 13
i ncludes a key 1301 illustgating that solid heavy
arrows denote downli nk signals whi | e dashed heavy
some M RHERARTS: B HRichlf. AR ackr e Bk NG RigBypmented a o
multl@lemcceﬂs@;hsnrtee nging alultigle s¢agsedontmasicAtion m&ﬁk@ From the above

rec er/transmtter, a second user 10 1306, e.g., a
frameyq ok 6Qntfd EASHRIPORHAR) G U Cosh aiep Ffigele-access communications

i
e fSCEY N WA e I S1 S DU, B e
segmsnty dawig 1B 08 of riguse 2 isuoed ta idnstcae suygrpokitendoditlg uskd in broadcast

et SRS ek e B R 1B e Qb Fogure 1
mclu@é&Vhﬂk gnﬂSO‘I 'ilﬁsftﬂaﬁn 8QM%Md %%%m&b@&’én%tel@bv@ﬁlﬁﬂ% signals while dashed

i ncl udes an u acknow edgnent signal 1312 f %n
heavy gepws @Owte upl I@isaﬁg@;m l&eme]uvlesr a b 30 2talion agrdiven 1302, a first user

1304b~g!§g9 lg(vlla elég \fVl edge gl]gnﬁté%%snt%e gzeal%d' rgerleg\ge]é {Saﬁgml%ter a segond user
1306} &.808 Wiifel Rl tedinirdl | RYWehALA RS B st !rl/&eﬁ)@%ﬁnsn’ﬂﬁbﬂ €igure 13 also
signal 1314 is transmtted at a igh targeted recelve

inclugesgedowtm tigshic sremeak A %@g?ecmnosgﬁc @mmlyl saml 43t with
supe%é%iﬁgﬁ%c?di'gé[ gf‘lgef] g&&ﬁlﬁ& oy tog?e t%%fgg S%\?/ler a 619 %%E?m&ad from the base

are sup

statiohit@ both ub8rsIB30Ws1 306 @h the/\&anuﬁcﬁfvﬁﬂih&@ﬁfﬁdé’égﬁldhe CHOS Figure 13 also
their downlink traffic seglment 1308 wth
mclu%fifp?@r%gk g vdedamgt sighdl 1ows figarpser 13¢uto bpspeatiopereceiver 1302

and aﬁ% V\P&Jg W@l\g‘gﬁgﬁﬁ? T%%Gf}(ﬁl?ﬁel dfb?)giécr)g st?aglroﬁq iver 1302.

Slgnal éﬁlal lsetquslmﬁtedlaea &b rargaied moeve pbwel, mbile sahal 1‘834 is transmitted at a
i nvention, the user, oisid tlfled as th ronger

high g A erlt BE Vi b WplTkcac kB aeerpans o S oaad 1514k

transRUtRIALtRL sdrfd ﬁ%@l&@émaﬂt%aﬁﬁérﬁq@% GARY b sﬁgé ﬁhng(%{ég Gver the air.

the stronger 25 transmtter  of the acknow
segnent, and thus sends its acknow edgnent targeting a

hi.gher ovver e 13, user, 1306 is...

" dIREE B SHS B %V%Wbsn%é"‘ PAtlogridve (8% HgmitRi efitic seement 1308
with Wfp@)@i&loﬁ 308inaNhd 1SvoCRBi 1864 eIB 0k RenSdeh @ AR acknowledgments 1312,

transmtter. er 1306 first decodes and renoves he

1314 198 theesanmsraskaew ed gmpyriamensdai 6 Moth differenictarast rqsrger: powenlevels. In
one e@gd%& ij&l ?9\%?11:151!? echgﬁée? V{/l{g %qgci%j’]ﬁe gg e rﬁgge\,{ée%ﬁé‘{er of the

traffi¢ memefre@&vds h@stpmaééte@lrﬁ&n&agﬂﬁm autdnﬁatﬁi&ll? ¥ehdidetd the stronger
consi dered the weaker transmtter of the
transpyitien gihe dglratle %@%ﬁ%gme%r?aldtthweg‘éwesaqkpgwledgment targeting a

hlgheg?é%gﬂl\édpﬁg/’gﬂgg 'g}guj‘% g’?tds&gl@ 19%@{1&1&%‘: e ﬁtg&}'\é%g f(eé:%x%r of the traffic

ure entl as t
segmergd8D¥ end sfconbideted dief sStongagrammmnitfe3 0B sankB0b Sirstalesodbe med removes

the weake transm 2004/ 075470
the DRSS RN ROwT B GIPATE 103 i YooK oSG H e desodsse gta intended
for uded 15665 MG 11O, (D& AN s QG ES S s HR v(?@\k%@éﬁ?&%ftth@@afﬁc

codi ng, then the base station needs to send
segmentkis awloatiginalint eonsislerad thé preken srensuittenotibe eckiemdelgment segment,

and thus sends its acknowledgment targeting a lower receive power. In Figure 13, user 1304 is

identified as the weaker receiver of the traffic segment 1308 and is considered the weaker

transmitter.



with the invention, the downlink acknow edgnent
channel is treated as a broadcast channel. 5 Fromthe
weahoua747amewor k of control | ed superposition cedrug20m/004947
a broadcast channel, the base station superposes the
acknow edgnments on the samg.acknow edgnent segnent.
Figure 14 shows exenpl ary superposition coding used
in nmultiple-access traffic channels and exenpl ary
superposition coding used in broadcast acknow edgenent
c it elplnk trafficrsegrhdntiinadsirghesd taumosythad dfklusel Lsigg s@icirpgition
_that solid heavy arrows denote downlink signals while
coding glif HerRaak/ 3R RERES el ﬁ@?@wéﬁgrwtsstp graitale upgrainggoordance
with thé %eﬁfiorﬁ'tw&ﬁvrﬂﬂlk' d&ﬁﬁdbﬂ@ggrﬁerﬁ Afisgnret RleRd as a broadcast channel.
receiver/transmtter 14027 a first user 1484, e.g., a
Fromwhe sovs $rabemoirnaf contteled)sigtegmbsitive condiak én a broadcast channel, the base

o S GRS VGl 800, o8 Second usel. 1406, €.0. 8 1,
shows Eﬁe@xﬁﬂ&&tsﬁféérf)@sqt%ﬂ &Jdind-8H in AARDId-hARE VB channdR! dndlexemplary

traffic signal 1408 at” a targeted | ow recei ve power,
superppilien eming us¢dén bropdaasidckaowledgament charmelsf Fighres14ingludes a key

o1 i Fal Pl ab@GHH" 4368 SPalBhRlereh et amovs

denotk ﬁl?fiﬁl't 6Bl M Fink4B0 of Fidhro M ieRide fiBaders@iion GeSep@RAhsmitter
1412, and the two signals are superposed over the air.

1402 eHigrsbasse 1494 eigort agosstieraning edrsicralng thavraehrapgpiia/ceiver, and

' 0si_t Link.ackno: i ;
2 secq L RIS, & oG Ll A e S s Rl Rler. User
1404 trapdnsind its oM trakfiyvebisal {1008 aaciargaeidiowlreggengsier, while user 1406
one_enbodi nent of the invention, the user, who is
transpigife pplindfratlic sigaalditl @ abe pigh targelst feceive powend'igee 14 shows that
iy ‘ L ) I ) '
tro o AL 190 HE iy} upl Bk Bl afotdo, FADNEE B, T seamen
1412,zamd théve diprealbas sustpdsed nveehe siri Tre mek stotbre tifiPethen sends two
|ow transmt power (Il ess otected). In Figure 14,
scknqydedemage i acoants fr ga e AR ErE S L B same
acknANEdddMIR D&t 34 M (vRA iR BRBdE pblhier R eW L6880 yIedgement.
signal for user 1406 at low transmt power. User 1406
In one embodisensdighainvedi®, dredist, vdio islateotibed snilie seonpee srandyaitter of the

.better tected signal neant. for the 25 weak user
0ol R ) GORBHERL POET B UERIORACEBGENERT F frgio edgment
segmdRAAMD] And thishBe H§LIstatidh QendsStsiadeitiviiEd @ekna st loherrmRaki€fower (less
transmtter of the traffic segnment 1408, is

protegiado Frakigber 14y uessiéP@iisridentificHas Weaiongerdapmiier ghd fiwg base station
T R e LR T

recei (IBIc@aprdbent €t detsleFagdifetnolds thedetterlptOtkcied signal meant for the
identified as the weaker transnjtter and thus base

weakettyser biP4aadshagetrgedesiis orakarsnpulsgasrasnt sepak Mg whily the user, who
is ideHS6Ed K308 Wl k@R h@PShE trgﬁiggsrﬁﬁ%éﬁk figkod 'a%%&ati%&lll}t Bisidered

I'nvention using a superpose n control channe
the wsdial kecaver oftthe déswomildaizthent segamne 14l et tentie wke stagon 1402 sends

ML ERCTETE e Y T T
identiffe@RS l[ﬂe_twé%ﬁ{&\fet&aﬂsﬁﬂtﬁ‘ér 2R8 RISt AR 140b SERAACh&kndS @M gement

In nmulti-user conmunication
signal for user 1404 at high transmit power.

An embodiment of the invention using a superposed common control channel shall now

be described. In some embodiments of the invention, controlled superposition coding is used to
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systens. Common control channels are often used to
send control information to every user in the system
wom/egol t, they are normally transmtted at paThiSgiv4/004947
transmt power in order to reach the worst-case user
This enmbodiment will be deggribed in the context of a
cellular wreless 5 conmuni cati on system but is
redu PG LERME pIRE oA B8 Bhton AL EHEL 8o PRAGHTR R bgprmunication
systduys Cbmnbmsc@n&bhcthannels) aretdfilen doadioi sakd a(mﬂrd]mﬁbhﬁ)z[tﬁﬂ to Byery user in
Ss te nal users ch of nobile users in
the S%ist@a S 2 oS0t chgY A osmaily ﬁa‘%Sﬁétt?Cﬁ%i@rhl%Hansmlhaowmﬂ ©Efer to reach
the Wd?it%a@ﬁée? ”FH1§exB§(5&1fntehtO\9§Jdoe' d’éts&ﬂe\&‘?n eoét‘)ﬂ&xt Epgc%uﬁ&twneless
group is referred to as regular infornat ich
comipgnicaticarayetdny, bnt imapplstableanere genarallyh I‘Iéumctempﬂary embodiment assumes

a corpnlglgg ghxitg lé%{%ﬁ] ﬁ*%etfﬁtqglﬁﬁtgpjbgéﬂogqsp gﬁxggg rog the (Eownhnk and monitored
by wI@l@Mﬁﬁﬂnﬁl RNk igNleachNGE mdBIR useRGR Q@eﬂl i lé@cdrgarfc%fxﬁfﬂ tﬁg invention,

to as protectedlnforrmtlon whi I's i ntended
the cpripaiinformpyomis pertitionedainto eyfo glhépﬁnﬁ]bﬁ Ifigst \gs@ipsis lrafeltrdxbto as ‘regular

nai.nstream SO wea
inorfXEbE Wolghits R Nnlm R TRl SR of MRy i g s those
mobild fidard Wieh tdﬁt‘s’@{abldﬂhwrﬂﬁﬁ cRirflePEdRIti GiR Rl Gbasoh#10 HBRAEMOSNR. The
is transm tted at hig ower per bit, whi ch enables it
secoRhEgEP isaEigddo A Baa@tfsq: 95) mfoqr@t@a hevhagh iglinterded;tn de vragkved by most
r f i.S,th
o L SR S S AR S Pl e,

whlch hwes pque idolvintink SNR. ieadcortagtswithyhaiaterdtenadde @rdteécted control
code all  the information but should be able to

mfora%E%& taRamfeshab BtEBPOS BetrRib MAHCDY eghies Hdo be prsepisd aebustly by
somesdr 'ﬂ%f thé"@lﬁél@%steﬂqwmé {}éfeg?an b ?Sgﬁlﬁa} 11¥‘fol-r}1atpc§x @B Suferposed on the

decode bot e protect e regu
proteciefl mmfnanatmm at 20méAre] appki mblto”ﬂhmwcealhmmsembpdmtrmrwold t® decode all

|II 5. .Figure 15 is a dra 1500
the inpyd Z’PF%@@%E Hlofa Epdei? HFotEdd %Wlpaﬂ%aaeﬁaperposed
signal, GNlﬁleQﬁ@Hﬁ[hsﬁ@ﬂh R8drs GIRBOGhle t&HELHHE bd thé Pﬁ)lté&@&isanﬂ the regular
first user 1502, e. g., a wreless ternm na desi gnat ed
informp@omeaker receiver, and a second user 1504, e.g., a
W reless termnal, designated the stronger receiver.
Figure 15 al so includes an 25 assi gnment segnent 1506,
a AR pfRhtien ais&isgammm@itgﬁﬂ:ﬂusm&@lm@@l%ngSFiguﬁwls is a drawing
oding 1512, a downlink traffic segment "A" 1508, and
1500a11 ng Hie appligation of sypepasitiop cogimpo amanﬂ@ntrpmhannel Figure 15
r.fe r. 150
nelu RO 02 S0 R0 (RN Sk s scona
user If’r@é sk, anvgediess eareiivedy del@ﬁdted 8@ shongasecdiagd Figuhe 1 £ald6 éncludes an
two traffic gnents, A 1508 and B 1510. The
ass1gHIRER SRR 15ng B BRSHR aﬁfgmr?@é @Dtl%owfl} HPenesisien fading 1512, a
downllifk $8Ric de nﬁnfs"‘@giﬁ)@%’gd 28 %ﬁe e SBW1500. Downlink traffic
super posli {1 on codi ng pe assi gnnent
segmenti @y nimintenletlgor the grraker ré”cen&r ﬂﬁ@awddleamwnpnmmfﬁﬁégment “B” is
. i, N tion andthat1 E]‘ﬁr segnent B is treated as
intengh g\% STRPEF RIS 6H 1% he mai nstream WO 2004/ 075470
PCT/ US2004/ 004947

As described, there are two traffic segments, A 1508 and B 1510. The assignment
information of those two traffic segments is sent in a single assignment segment 1506 with
superposition coding. Specifically, the assignment information for segment A is treated as

protected information and that for segment B is treated as regular information. The mainstream
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-35 users, e.g., user 1504 can decode both assignnments
and thus be scheduled in any of the traffic segnents
wa308/074465040. In this exanple, stronger recei vePCTa84004/004947
first decodes and renoves the better protected signa
meant for the weaker receiygr 1502 and then decodes
its assignnent. On the other hand, the weak users,
4

s B 198 SR SR 0, PP FEBORR Y
segmhﬂits 1508, 100t nthisteRam@lee stidier &Uﬂ@érpmmﬂrwde@@dbsm@d r@foves the

assi gnnent channpel is not necessarily tie

betters@fﬁ@ﬁwéé}gp@dﬁe% éprribe Bigaless secebier 2o thep dqqeéﬁs'f l.t%asmgnment On
{31

the o SRR the obak ks, ZRTRIR cal ot dEod Al enufons Mibcmeny A 1508

and t]ﬂlsgnabh;ecﬁlfeﬂébndmdl segthbniah & 508.dt isimposarg nahstealnd sapapdstthon coding

erposed. Superposition c¢qding on a co n control
on g HRIGRGIEN SiaanGiat DUCEE SRR 4P SOOHI SISO e responding
traffié bPtlents3AhifBYam [?]19 Tﬁﬁw deomBnP eI dS AV Qc%n%tv‘ﬁi’ breAdfistinct traffic
i nCr eased robustness. ure 16 is a drawing 160
segmﬁmts: rodisiggale kEMpinarhp 16 prq ahktlrmt gigails anhatemot &amapqspdi iSwiperposition
hannel s and is us o illustrate t.he conce
coding O SR PRE Lo S AP deted AU g s SRR T, and may
resulﬁﬂ’%@%ﬂmlng@fas GRR ak MesHsbPdbultheddr € 16 includes a two
exenplary wreless termnals 15 inplenmented in
accordance with the invention, WIr 1 1602, W 2 1604,

acrtg e alﬁ)és: yg\%a?/hl){% E@O?)ﬁrr]l\clléﬁ % eggm%ﬁpf %inﬁ@sﬁa@ Qn t%e iste uplink

cham’(bﬂitselgeﬂiﬂﬁht iRt is 428720 andirAS tHoEMhcem oﬁaré&é@reaéhde:ﬂ ?o%%%ccordance
to both WIl 1602 and BS 1606 nmeasur enent s

., by [ .
with g erpb%méntsqubﬁamye@m Rise Hiae e M FReqmpyircless terminals

molqpAgGtip agd R G PR BaEl SR gl N e gl SRMplary base

statioa.1§06, 1hyole&€bnrmias lacemémcs vafh the iroestial. Jhalcbamawrtg@in between WT1

1602 35BS ato O | Sy kv Rt R T g 408 e by

measﬁlx%hénfs%tf ?jﬂot@‘%gglcﬂ@ta'n@ B fe&PILINh BRI B lity %E}ﬂort q@dicA%nnel gain between

rate. has been designated as the stronger
WT2tioehemd BEd60his GabEl 298 &ndem t011ﬁ@5 BtSo]r606 @ptl WK2 ¢ beheed., by

measy R T ol BHOC pighnefe arecsrhennd RFRY S53h ERpRe ¢fi borh w1

1602 4Rd Wik 2qbed Bl ir-588BRs udifdhe sdme \Whth r&@O&oﬂﬁl@Lﬁchém scheme, and
uplink signal 1614 to the BS 1606. Upli nk si

16
codingrateuWds! {6 has@m‘:md¢81$mm1raséhfgﬁmng&trans&nm%yg)amaﬁon 1606 for
uphn# ?iéénnsnﬁ% §§3 ntrTPéd8o{\]/hﬁ$ g\gf] g?d?%ﬁ B fg% %fna\fedEl g8 tgﬁ Jrea ][(?r tﬁmsmltter
by baké BN ﬂéobﬁaﬁulﬁﬁlkach&lnel Renteare r16081ue to the channel

| osses, the signal is received by the base station's

recei ver as alGlSl (a reduced 30 level). As,

Pr§h QY8 ts&fblin)% 4k0apsas hgoé 19618 Includes ¢

P 9B St ek ORA 0S RGO FAYE Pnctces e
nomiad lpoeresigndliSg inalwtieg WLl yivdrinfoamaiddn areldras deert smldoyby a
transr?nls(s??l%)h g\é\g V2a u%4z{1 §1gnal 16 ET / t%JaSn%gSt?e{d rom%‘;Tl 1602 as a;S1; however, due to
the channel losses, the signal is received by the base station’s receiver as a;G1S; (a reduced
level). As, previously stated, WT1 1602 knows the channel value of G;. WT1 1602 has pre-

adjusted the value of a; to achieve a high received power target represented by a;G;.
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-36 The channel gain between W2 1604 and BS 1606 is

& 1612 is known to both BS 1606 and W2 1604, e.g.,
woyormasagnenent s of pilots signals and a feedback/us2004/004947

channel quality report. W2 1604 transmts uplink

signal 1616 to the BS 160634.Uplink signal 1616

i ncl udes nom naI povver Si gnal S2 including W2 uplink

LR ARG B g nbB8 078 6BE P ﬁﬁo@‘\ftégf‘@;‘gﬁingv@n 3340 BS 1606

and WTRAGE, .Uy m@ashhﬁh@tbadf@ﬂb@ s@@ﬁ&sandtar@etﬂjagﬁ éllllarinél uah ty report.
recei ved by the base station's recei ver as a2@&S

WT2/1604 sepsmiganipk signal Mrlévp &@slﬁ§/ 160Gt Téahnk/wgnaliémln@ nominal
powe? Qﬁ%ﬂﬁ%ﬁﬁ@é&ﬁ%%&é@?lg M\}gt\,l&f%ncdgl{agg %p%\?\ﬁle ?qapr aht?ar}snnssmn gain

valuere@mlgﬁﬁ M6e 1dayeBEWV T & 8/5g; Hdveevenmdus tgiha |cBarih@Ill4)s§b@ Ghe signal is
vvere transmtted on the sane uplink chann

recei ¢ basoatiopgees W A &2Gapkrisducd levelk R, @nevloaﬁa stated, WT2
o045 MR A {38 Y B3B3 bt ORI 230 ORI e o

recei polvpmwer targetreproaseneddiyes€n Snehthe had siphas hé Gharplod 6 were
) h
trans%ﬁé eOtél’rthéf? r%&fln eq%aw% 6%%1}%111{ é%%%%ﬁe?sé%{&w%@as@% the air and were
recei Ped @ baY stafSh i 606 NG Snlth RIdeMnPOUNBE)S! AN $.emaks at
eee BS 1606, Sthe BS can di ffler e%r} at e E)) %vve(gz?z h2e two 15
signals fromthe two independent devices (WI 1602,

W[%l é&/o 1%{% Ve Iﬁ)ﬁe? Cte&%'ﬁ/gge [Pxpgeélsrrsautfh g}?t Ly oépb ?ér?gets %epresented
by a,Gp@Ertdier, 6 Igarmﬁx@ih g@dtcﬁsman Eiegtﬁv%o%r kg répresahardy 21GO By

of an exenpl ary net hod of erating a base station
achieyipg)differenianayed éfﬁgfé Igyielsat 6&6e§1@rﬂ8 sanvBHetcatiate bhteveen the two
si gnaﬁ)%ﬁﬂi? Itk@eétﬁoﬁﬁ%éb%ﬁd%& g%¥1§é/§p(k}@ff l%(ZZO %Y{f"c' ?§O4§ %n§ &r(]ttrgc? he 1gformat1 on
from kigusln S and SJ. Né tiat 4 HAR be as ehantaa Uemshdingngoa thedthannel gains.

starts, e.g., the base station is powered on and

initialized. Operation proceeds from step 1702 to

st , htQr g ' . .

PRt 194 B AN g LB B P o AP staion 5 i
accorpanwe @6 tsthe poasestiepentisd Thoesmgsry Ii@bodoitfldw@iart 12780 luses

contr(?]ﬁ%fﬁuﬁg%gﬁpgg en( 53%8];(1%5%\7\51%% w%g)g}gsggtl 111%%13%0'11: rypértgg(i% EQS base station
operafiBh Blaftk NSg 8the %ﬁse@tatfb‘ﬂqyﬁ&kelﬁ@ BAahd A IpEA! r@ﬁérht%?\ proceeds from
i ndi cating the channel quality of each of a plurality

step 1902 wrstep THed. ni stepal 79d oths &S wbnitdra mrsteivosighals,eng., uplink signals

from WY Rl PR ek e B naledror of SR SEREER Lyl ty

of WIs. Operation proceeds fromstep 1708 to step
1710. In step 1710, the BS exam nes the set of channel
3dn eisadi709.dhe Bhfreteres icbnnebqyadientappsfs Ups tpluratigy of WTs. In step

1708 Ct[%@ﬁ@ %18{%{1%' téeP@f]Sch\ﬁ’ﬁﬁeg Borij&ifiél?fnfSﬁr?aWoﬁ ”I‘Fdi&{?%% *E@J cqbéfhl}{el quality of

re-s
each &CbelOfahlﬁ)oﬂW TsThesunaintrisddeet df7channdl hendﬁ&n dﬁbﬁmaﬁoﬁeﬁcludes e.g.,
i f ther?@are at least two W's identified as havin

separgth SHFDET H3FRYIC6 NejAs Tl BiTRelor seshas g pivmlingo! WTs. Operation
procegg{r%%%%ﬁ§49 étgp 178 In step 1710, the BS examines the set of channel

condition information to identify WTs having channel conditions which differ from one another
by at least a pre-selected minimum amount, e.g., 3 dB or 5dB or 10 dB. Then, in step 1712, the

BS determines if there are at least two WTs identified as having channel conditions which differ
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by at | east the pre-selected m ni num anount, that have

signals to be transmtted in a comuni cati ons channel
weegms47ohi ch is avail able to be assigned. |fPCI/USS004/004947

determ ned that at |east two identified WI's havi ng

channel conditions differigg by 5 at |east the

pre-sel ected mni me have signals to be transmtted in

by at s NS PRI S SNANASLiy ARATE Do 1OREGELAOR, rOCEEdS. f o

comxﬁmr@nmtanﬁmegﬂnaﬁmmcﬁ BOVRINDbIE © Heaskished. t o
communi cat e superi nposed si gnal s corresponding to at

| east two different WIs identified as havi ng channel
c P [ - e
quc rlr% ?n&éﬁn%}géq t‘flgt A lgers?{w% BXnt?ﬁ%Wﬁ ,thaﬁlgg gfs}gnglegg(%l}%ﬁo%g differing by
at leasthha peeksetporddi rmyumihﬁ Haby sighalk eslst trztdsﬁntwercﬁnslﬁl a@ﬁﬂlf&ﬂie channel
m ni mum anount ) econd WI, The assi

segmegn?&ﬁs@t@gmrewed%ﬁawp ﬁé&ﬁ@ AED A YA bl ste 471 i ﬁle BS assigns a
I
o e a8 s R R A e
co1reqimdrmglto selgast o dgEargr RS Bienteﬂegi asdralvmglchanmaifcﬁndmons which differ

han t _assi gnnents,
by ot B T B g b HTA B/ T 1 B iep s byttes channel quality
(by a@ llaﬁst lﬁ%ﬁﬁe—%&l@ét‘b@ hihin@he Qi'nb§nt) fhafi URBEANAIPR T AR agﬁgﬁedt & mmunication
two different identified Ws, the first W,
chamtdh eeMMyw e. g ea goynkmk dmn@rsﬁgncntdh@mmm as;wmt channel
g;pond e connunlc%t ong g f gnent ¢ link
Segm%% ‘ﬁ SR %3? PSP B8y “h9gs *iegF}?B trgiegeg's, ©-& uphn
traffid Mna@l\/segmamga@ﬁgmﬁ@ﬁth iterwTHt ended for said first W
and a hi gh power signal portion intended for said
second wireless termnal, the | ower 20 power signa
p ' ' S I (g oJo)
@%&%&n&?ﬁ%ﬁ ﬁgl%e s:tg Sf?Slﬂ g? Xtegeﬁ?tﬁ BI% \é\é@p{ez 1 aé? W baEe Wetion transmits

a suppimpesedsi gfnalotmtlsd 8 difftfent Rlesfifgl Wﬁ@4the iffRstWRITTC imd the second WT,
base station nmonitors for additional signals. If it
e.g., qNASHSPWEN] harns! seaImes carrasponding fo th spmmyicatigns ghannel segment

being Vﬁ?&gﬁe A \Mp%ri &{1 §ibgd bfs ﬁ«dlﬂge Ry b ecgfggnaqgeﬂiowlﬂt@ﬁded for said

er by “at
first Wifomdta hgvpowgersignbpstivn mthx&ieﬂ farssid detendt] wireless terminal, the lower

co. ni cati,ons channel . se ich is avajl abl
powef, R OGP e B e Bt T B ERLSE! B eyt 4 biehpqver signal
po1”t1c§1t Bpelaft iy rbéb%d%oﬁ‘ﬁs%[ﬂm 6lthSep\Mabd ah lv@n&loﬂﬂ’@"éﬂéecﬁ&tio%"}ﬁonnms for

channel segnent to a single one of said plurality of
additipal sighabsr at i on proceeds fromstep 1718 to step 1720.

In step 1720, the base station transmts an assi gnnent

signal to said single one WI. 30 Operation proceeds

f fIDfﬂlSS(‘l&&ﬁ‘nﬁH&QntsﬁbpSﬂQQ thdOfereiafe Mtia€ Reakthi® oBBTE ad¥ntifib@Baving
to nonitor for gnal s. WD 2004/ 075470

chanrwtwngmmwumr Y 3gleyt din we-spleawd minigpey amobrt havig signals to
be traﬂgrﬁﬁ{%g %‘ a Egmﬁﬁ%{?:a&gr?szch&hﬁlal %%éf? n#zv%%ch i qgal?a%?e ttost)teaag§1gﬁled then

operaﬁeﬁ pi‘u\i/k:g%:o slfl;plld 18. UIiﬁrtdzp’rleﬁedleSBngigns the available communications
channel segment to a single one of said plurality of WTs. Operation proceeds from step 1718 to
step 1720. In step 1720, the base station transmits an assignment signal to said single one WT.
Operation proceeds from step 1720 to step 1704, in which the BS continues to monitor for

signals.
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including first and second signal portions transmtted

by said first and second WI's, respectively, said
woiomi07s47gnal portion being received by sai d BBCatUS2004/004947

hi gher power |evel than said second 5 signal portion.

Operation proceeds fromstgp 1722 to step 1724. In

step 1724, the 13S decodes first signal porti on;

Supt h a%‘p})os edg I'Sergt§trl aﬁoﬁ%@% e@é’ [ot %’Z]ies oy {1 @Z% He base station

recei BdsGi e@@pbﬂedmgnﬁne@rﬁtsmdrﬁrw amegecdﬁdfwwm saidefpdri@fioded signal
step 1704, in which the base station continues to
mcluﬁws.ftrﬁranfl 8eGond &iapal Rortens tensmistediby sewl fiigt aud sgeendaWVds, respectively,

o ROy BHABSRETLRTER P15 b GBI sond

signab pmbhnmpsmﬁou ptdceéfdscfhﬂm sep 1333 taeeT24nds seg a§2@,rthe BS decodes

nk traffic channel segnents
first Wga? PEE @@ rg?fﬁ@mfll BOTtiqp it hersgid sapelﬁap?ﬁeé §€gpl; and then
decocygg shﬁ%’eé%%% R&%oﬁ. @25&‘[181‘1‘ ﬁ)rceécﬁrffﬂn'i‘%%'ﬁ@md sfté;?I704 in which
he transm s of th assl gnnment ness .
the basersmtlnalcomtﬁ)ues & mheitdfo wécetvetskgnalset t er ¢ han neI
condition is on the | ow 15 power portion of the
superi nposed assi gnnment nessage signhal while the
%%Gﬂu&ﬁtésm% Q{@i)s pitoiné By REVT &1 a&Bﬁﬁﬁ&% with one exemplary
con ition is on hi'gh power™ porti on of
emboslup@rrthﬁﬁ@sle*deré@g wdwrfewpenmg@dg@hgk ghaaninel ashlgnmnhmdssages are used

to ass\ﬁn }l%hrﬁ%l a'['fﬁ5 %Flig]azl?e%lasggmértlt% Qo gﬂglo }%Ieéi:s(%lg%xlpgrg%ée% %%O%nctlede fora
particRe WAt luddNEEe WS it @tdd (¥enishlatientified TheRards®@8sion ethe
W periodically neasures the channel conditions and

aSSIgv@ﬁ@rm@SS@g?e(e@h aerrenal dBhin the JhE v thebettss chipnngl ggditkpn is on the Jow
' t > W
powe!(rzg Etfrogloﬂ gg&nﬁcya }M%JIS@E 'n¥6§$a o%@%@@% tfﬁg ang;@@{ﬁem to the WT

with th8@Boren cHarmer ¢anditinhigien the Higts palv@rpottinsofi thé erpesitipesed assignment
t he V\7I' can predict what the received power wll be at
messegesigilf or a particul ar transmi ssion power |evel .
Thus, the BS power control 25 information allows the
W to determ ne a transm ssion power |evel required to
rTéEite Iaethad 4810 bﬂgﬁtse'h‘ekad Spﬁp\/\kﬁOZI deat, in Fhe 130 e OV ESs initialized, e.g.,
f.ormation e including dif ent in. .
as pait PRkt bl (Shreat b el it pend s Aherehpiiodicall
meashiRE eV @AnRWBAdili 8% repHsGhe SRAnHQoHERENd 1 the BS with which it is

conbination with the f eedback i nformati on whi ch
intergcting-clee¥ Tirhesivasaragstnission IP?O}?YQI/\anlOé@fUWt@GHt inforgeHpefrem the BS in
ref er efflc nt.s

articul vel
sep (iR gl 6857 PEREEon Uit h el ROy TR arp i g the receivea
poweRGhll BY 8t thB B SPfF b psticalar fr@fs(ﬁﬁ dvestevel NER@DYhe BS power control
resulting in_the received power |evel _associated wth

informpgonyaliawscbe YT & datermipron TeRsaysEon poiywdevel Frauired to meet a target
recen;erd?&%§ eP nT}féoWst(])rg%’ fﬁk 1% t1oﬁ%p? ?@a‘iﬂe cl%ﬁg\%?grent gain

el ved power contro orna I on
coeffie0:uy tﬁiﬁefhﬁ(be REedd 10S2h184¢ QiltPeht receidad Iﬁbwet levélngwiion can be used in

channel Si nmessages ocC n st 1810. .Ste
combyign WggRe e feedborh 15_@ BB iR indifhesaf O HgeiRigsi B B ger required
to actid £pifiEu e RRE(RIERL.| ThdEhiRELd M Bt 3 be T BFFets from the gain
required to achieve the particular reference level thereby resulting in the received power level
associated with the gain coefficient when used to adjust the transmission power level in

combination with the received power control feedback information.
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assi gnment nessage received in step 1810 operation
proceeds to step 1812. In step 1812, a superposition

wdecrdimgo operati on i s perfornmed on the recei vedT/US2004/004947
assi gnment message which is a 5 superinposed signal
including a first signal part and a second signal part
mhere the first and second signal parts are

nsmi.t e

MO onn%‘ﬁ?r Q%ltamgél fa%sﬁ%%&{;lxt Hﬁé\gﬁ%%@v%rﬁfsggﬁetph_ﬁgb gfe?ﬁ 3{3%69 1808 and
1810 ﬁﬂ'e%rf&)ﬁﬂéﬂ drhad otﬁge)m§bdsstv&ple]tﬁelWT oparhies n arhaetiive stwte. For each

signal portion, hi g omer Ortlf
asSigraRaib EREESAST SR VER 1R §tébi§]é)1‘§>ef%’é‘-’nf rpceeds Fogsﬁ% %1& ff 85 il812. a
r
e Qs LTS RSRMIES a L arym s pssenti e v
superinspoded sigead indluding s fiegs sipalBpart a‘n drectid $i p@l@rw h’:‘a ﬁ st an
p M&) dt Wi $igrsal 1@ the &irst and

condi ti ons, Ie to
secong R ke SR Tt FPGe 191Fs T E0eH isingPir being the
81 cRAES duBBteh Q8 CPTWRICE MieSSirst signal
h1gheP§&§eﬁrﬁ}ﬁn?h?ntﬁfeg§H’in§% ftggut{)ﬁt ﬁe WI' ha\??ng t he pgor er st signa
porticnoerg tieddgh pnwen:pta{mte lis deradesk tBrentinstepd 8¢ Prssfimsi signal portion is

s R eSO RS P B RGP F sen
portidMWsiBh AecOded 1ﬁ%u5dtépﬁi81@ndf Hhe GV Gas pgirahapel bd)IiIﬁlﬁons\/\famay only
Intended for the WI,” e.g., the WI_checks to _determ
be ablettp clhcqslorthe Brst.ihigh paves, Sgral partionclor Sis ramron ey ysee fie e high power
the W[ h I
sanef ST D Bt S SRR vao0 gl
commVhidtibhs elelheet its ED in the | ow power signal portion
of the 20 transmitted signal. Operation proceeds from
step 1820 to step 1824 via connecting node A 1822. In

Stﬁf?cr tﬂ' glﬁf) ﬁ%sm\% dgc\?\(i]cﬁﬁcé?s %Sﬁlpleftcdt B erQ@éﬂ 1‘6@6&1@ td El@p 1820 where

assi sage I Nt én
the déd@ﬁm@&&\sufhf is hx:ghnpd)vmdetq‘:mnma whqufont bétheéueu anéd;econd s1gna1 portions

wes SESuSIE I B30 NS P PR Mmoot

WT 1h£htfffe? PAéﬁﬁxﬂng\’meCWTq{ae 1R better Banhaldohditighs 6BEWESto which the
target power Fevels to use in transmtting information

segmemt it heinBSssignetihihe HE svilj dedetsitsgeintthe by peyariignagpergon of the

t he received assi gnnment nessage. Fromthe determ ned
transpiftedi i@ t ar get power |evel, the stored gain

coefficient information corresponding to the

determ ned received target power |evel and the powe

c dparation pecksde kropmifter haite Kteptl§e4 vip coonerding e és! §23. Tnstep

18243&%&&@&?@@9% e‘% éh%{hs 6fotﬂe Qs%%@ %ffﬁ%gsaég Al dhe\gas endf%d for the

recel arget “power |eve
WT WhehBRw bexigh poves (ﬁrﬂoﬂ, 8Bhe trdvei WAl absigmaentnsessagsi geal, in step 1826,

to the BS using the determ ned tyansm ssion
the WBdetermines fremdhe pawerdevs it ﬁgn{gwg#@mgg&,}gﬁ ppl%%\% which one of a

fthéBS
oL S SRR GOl g 0o
ass1gﬂ&{)ﬁgﬁ1%514<7cﬁre§§ﬁﬂdd€§mné £H04i94d ass;gh@qnomessage oFram the determined

rece1wfg (?a;gleggg\fsﬁ:exg Fgeld gfglg gwtéqfha%q q:oeéfécwntru? o?mgt(lagn cc%respond? g to the

determined received target power level and the power control feedback information, the WT
determines in step 1828 the transmission power level required to achieve the determined
received target power level at the BS. Next, in step 1830 the WT transmits a signal to the BS
using the determined transmission power level in the assigned uplink channel segment. The

transmitted signal will combine with a portion of a signal from another WT in the air to forma
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a high power signal portion of the superinposed signa
received by the BS as a result of the determ ned
woOnrenms4ei on power | evel in cases where the aBeTqSE®AN04947
nmessage i ntended for the W was determned to be a
| ow power portion of the aggi gnnent nessage. The
transmtted 5 signal will be a | ow power signal
: j ' Lan r,ecek v t he BS .
pordB6E A bl 0% SR AEREY B 25 PPy LR The R Senal witi e
a highgoeler bigndgeaindfehesupbfmpssddgidniccBRes By the BOLERERMIt of the
far cLhe W was determined to be a high power portion
detergyingd gansaussmRomier fgvekiagases Wherh thefesi grinens messagsrinignded for the
WT HREddBhAnLRL 1R ' | Ln -
channg%ﬁsegnenglbgéﬁblé?@ﬁogf%@gggﬁggggﬁqgggégéﬁbggmmnnﬁmi
signalwill bk adesipgweesignalpesagef shoppettinpbsedrsomebrcagedby the BS as a
ther 10 assignment .nessages occurring as they are
resul PG JRBBR Y HAR TR OTLPOUTRY Gl kCTEPRNIE Ui AP gAERt message
intenBBS FRURSWTSwEOetSREfdd b BRlal Y ﬁg&w@} Jotidl & the 48 aritbthy
_.such assi g;;n\;vnente nessages r?aygb tr&ir?s}r(%:t(?ege %%llgng t message.
Withghp trapoysi oroef the tifergnation e SerBRinctbe assignied pkink channel segment
i;nyention. 15 Wiil e .described in the context.of an .
comy o ing P RS civeq RORLK AN HLPE A Tpos Wih PpREsun of other
assighMéRithéRRgesdcOurafPhi GRDLE: deeifedM de range of
comuni cati ons systens including many non- OFDM and/ or
non-cel lul ar systens. 20 In various enbodi nents nodes

d ' |15 I Rl d_using.one or.nor.e -

oo e o AP b TR SRR SRR R R LS gpovn in e
18, boosueh eesi froakst afesdages Mo e be Randniivied bifg sufeBositRmaIBAIR, in accordance

.. signal processing, nmessage generation and/or

with heR¥WeRie8i on steps. Thus, in some enbodi nents various

features of the present invention are inplenented

usi ng nodul es. Such nodul es may be i npl emented using

soWhiladescrihed twhe eomiextaf an@HDMtsystampthe Sedthoirdapparafus of the

har dwar e. Man .o% t he above descri bed, net hods or )
PrESCHBAIN GO0 %fﬁépg‘é% KelOiBntide FEee Od corsMgicaenstiypigms including many
non-GRBSUARPbEIn ORI IME LR, such as software, included in

a machi ne readabl e medi um such as a nenory devi ce,

e.g., RAM floppy disk, etc. to control a machi ne,

e.{g., .general, purpos onputer with.or wthaout.

o d e SRR BRP 85 SR Rt oF iBleMsai isivg ape or more
modilékeopoYan 1SS icbRepPIRENE €S onCortnere fetRAR ihdBfeSent invention, for

nodes. Accordingly, anong other things, the present 30
exampley slgnal groqessing, Meassasy ceperatiomaty ordransatiaionestapedilhns, in some

L T L (AT T

modubesrthay be emdeaentedugn®ioftiae, st ®pPae of a E@bination of software and
above- descri bed nethod(s). WO 2004/ 075470 . '
hardveseer; Mgy 04 fgcbgverdescrbciNmpibp &L metbipd steprasanberimplqregmsed using

machfift kB&:tABE RESCRNE, RPRES AettPar® indiNGedh 8S R hidd V&M P Redium such

as a memory device, e.g., RAM, floppy disk, etc. to control a machine, e.g., general purpose
computer with or without additional hardware, to implement all or portions of the above
described methods, e.g., in one or more nodes. Accordingly, among other things, the present
invention is directed to a machine-readable medium including machine executable instructions
for causing a machine, e.g., processor and associated hardware, to perform one or more of the

steps of the above-described method(s).
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descri bed above will be apparent to those skilled in

the art in view of the above description of the
wonversom. Such variations are to be consi der edTaiSkdoin04947

the scope of the invention. The nethods and apparatus

of the present invention ngy. be, and in various

enbodi nents are, used 5 with CDNA orthogona

fr P\ exi ng r vari o
RS a8l Bt bR 9 M T g rvenson
descmtseelohbboe wﬂbm gigpavdntt &) Biese skallvan Itl\i‘@irt pnsiewiohkife a9k WERAption of
access nodes and nobil e nodes. I n sone enbodi nents the

the inyeplQy PRASQrigHens gre s ‘@rfé’ﬁ%lé%reéém@é\%@esﬁ@mq ofrike wiyerton. The

I
oG R ST 00 R AR e, v
with DA, antlmgomn]l fmmenc@cﬂlalsmnoﬁﬂﬁpl@kmgclofﬁmmy tfd/8r various other types of

er.sonal ta assL ﬁant PDAs), or. other portable
COMIRRiF4HoRS Fq’fgmaa?w 1C ¢¢ Wdﬁgwﬂ@ Prareless pempugicatiens links
ls
betw%éﬁgdcg%sr@gggﬁ aqﬂ%%ﬁﬁ{éﬁ%ﬁesf Ot sgfﬁg 4?@@%&3@5 PG AEL RORS o8
implep@ntedSROtad SIGM?WhlGMQsiathmEOmﬁluﬁifAtihﬁJiﬂlﬁ:wiﬂh thobife nodes using

ni met hod use ni cat i
OFD@@@}@%‘?@M QU §BRO SRS e vy S Bie N TRgtgsh as notebook
compidre Ip@ﬁs@nme&am Rak@ntsaPDALS, oF sﬂhter SORIPIISALes %b‘iu&iﬁg nnel

exi sting between each 3 wireless termnal in sa
receiysir{iraasinitier efrcuiisraar degic ant/er montinesafed inplethebtisg thetradthads, of the
Qmmuni cations channel existing between each
ar wireless termnal and the base station 5
haV|ng a quality which is the channel quality for the
particular wireless termnal, the nmethod 6 conpri sing:
7 operating the base station to: 8 i) maintain a set
of channel condition information indicating the
channel quality 9 of each of said plurality of
wireless termnals; 10 ii) exam ne the set of channel
condition information to identify wireless termnals
11 havi ng channel conditions which differ from one
anot her by at |east a pre 12 sel ected ni ni nrum anount;
and 13 iii) assign a conmunications channel segment to
be used to communi cate 14 superinposed signals
corresponding to at least two different wreless
termnals 15 identified as having channel conditions
which differ by at |east said pre-selected 16 m nimum
amount. 1 2. The communi cations nethod of claim1l, 2
wherein the mai ntai ned set of channel condition
i nformati on includes channel signal to

presehpl%ventl
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3 noise ratio information; 4 wherein said at |east two
different wireless termnals include a first and a
weeecudsamrel ess 5 termnal; and 6 wherein theCcmius2EvuvV4947
pre-sel ected anount by which the channel conditions of
the first 7 and second w_ jgless termnals differ is 3
dB. 1 3. The nethod of claim1, further conprising: 2
' )ase station to repeat said steps of
WHER IS Iif fam ning and assigning. 1 4. The net hod
of claim1, further conprising: 2 operating the base
st atl on to repeat said steps of maintaining and
exAPPHIHECaE AR eifpd fer Uye ithe porsBuBicabiens sy tag 1g@l@émg a base station

ST IR St T

wirelegnetntinglis saitliphirakityfoff erirdss tMHQ\ﬂﬁarﬁl@aﬁbﬁesd stlzihﬁm YN
ampunt having signals to be 5 transmitted in
COMIBHARIIANE SRATGASCHERRSIS|WesB GAethPariifi] @iV ireleamyiaB andithe base station

hav1r%ea @ﬁﬁl‘t}?ﬂﬁféh iPBE’ E%ﬂn@g udlit ?dr‘{ihé)%‘aﬁ‘f? %}ﬁh’r& tgrgnrlrléﬁlf thte drnethod

e aval ni cat anne
compmsmg}gl e one of sal d 8 plurality of wireless
term nal s. comuni cations nmethod of claiml,

2 Q/H?éqi‘é‘ﬁﬁhes%sasﬁ‘fm’il@ast two different wirel ess

term ngj; &aﬁrﬁ&ih%@@ﬁo@chfahﬁe‘i koMdifi6d B¥Snia@bAiMatating t@é‘@ha"ﬁnel quality
second wireless termnal; 4 wherein said assigne

conmmuni Gaaftopksaghplnredity Qfs‘grrdms tegninalsegnent of a
downl i n 5 ¢ch t he

ter mi nal) AR Bectaf CeRn Edytedriophahe af it admiggs terminals

W 1 el estaving dh@hidl Bahditibhewiieh BiFekr okt SRS aroER by st REst aSre-
oper at i nggt he base station to transmt a first

superi s 1@1“@(1@11 ampuphiéndi rst and 9 second
i rel t
e estyEti ebanh BiaRhE ASEAG EHERIHOLEAN) Snmunicare

channel I npose

i ncl udi sugergmbessd gipwels coirgspadhdip@id atqeasfc ove ﬂtherft@ﬁré@ls @erminals
first wwreless 11 termnal and a hi ower signa

porti orl ?Tﬁtf@ﬁﬁé dayige chagingl condiioms wity @ &t buéawﬁ%ﬁapald pre-selected
t he ﬁnt HOWEE signal portion being transmtted

by sai ase statlon with | ower power than 13 said

hi gh power signal portion or having | ess coding

2. & ThRraruBhiA B FEURS HEPHBA- of ol ai m'S.  wher el n sai ¢
as&%hé}&ﬁ%&ﬁﬁiﬁ%‘h&ﬂt@k 8N&ha8RARBRAItion information includes channel signal to
noise ratio information;
wherein said at least two different wireless terminals include a first and a second wireless
terminal; and
wherein the minimum pre-selected amount by which the channel conditions of the first

and second wireless terminals differ is 3 dB.

3. The method of claim 1, further comprising:

operating the base station to repeat said steps of maintaining, examining and assigning.

4. The method of claim 1, further comprising:
operating the base station to repeat said steps of maintaining and examining; and

wherein when said examining step fails to identify at least two wireless terminals having
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2 segnent is a segnent of an assignment channel used

to communi cate conmuni cati ons channel 3 segnent
wazsignments to wireless termnals. 1 7. The PCT/US2004/004947

conmuni cations nmethod of claim6, further conprising:

2 operating said base statygn to: 3 receive a second

superi nposed signal fromsaid first and second

ir , 4 i nals, [.C i ved second ) .
SIS TR Pl SRS TSR hing gl o e
transhifat inl 00esnrhtiEosivng tiednblsegaett Whiek is Badaie ePhdassigned, operating

..Wreless termnals, respectively, said first 6 signal
said BRsesfaYAn iBi ng recei ved by said base station at a

hi gher r I (o P ' I rtion. .
00 20047880 b AR ARG Gy HRRN sSEDR b0 RUbleWhe of saia
c ophoxahity aff wimelsssnetnhioalsof claim 7, further conpri sing:
2 operating said base station to: 3 decode said first
signal portion; 4 subtract said first signal portion
5. Trom sahdusiesfid nRiRRY droRgsed Signal; and 5 decode
said second signal portion. 1 9. The communi cati ons
mevherdinghidcitad¢ast tho diffetehewirclesseinginaly inQudep arfatt wigeltdsaerminal
wireless termnal to determ ne which one of a

and first ) f

n ﬁﬁ68W51WP§m8*e?%@@“ved 3 target power levels to use in
deyRéBinbaiitaskiRfed EBIHiSHIRAR cRAWRT sdofeHBR als@oth b/ downlink
said first 4 signal portion fromsaid first

changglper i nposed signal transmitted to said first and

LW i nal s i id t, of .
SRt S St SR S0 A SSRTE Bl i
termighlath® Bethvd afrdencapgisaid:ng the first wirel ess ternnal

to 2 determne which one of a plurality of received
tar get QRSEREINEI S RS stagoy ietransatit aiiest supetiaesad signsg to the first and
| .of . fi s si_gnal —
(SR KOl 001 Lt I8 SRR RO B0, s
i rdupenimaposed stgnal inelutlingsitlow poelee signileyomidiaintendsd for said first wireless
transmtted as a |low 5 power signpal portion or a high
ngf @ﬁa"l high, pewefsigngl gartiominignded fetsaichiscorst wirglsss fgrminal, the

a «
i PR G drARor T b LMLy S bHIET il Pl ower power than
c raithiegh peivst digrpl bettine ©n hedeh loss calirsproteetion Hah shid high power
sald .3 ijtnl urality of wireless term nals and said base
stségqam‘? YRe comuni cations channel exi sti ng 4 between
each particular wireless termnal and the base station
having a quality which is the 5 channel quality for

6.t Hehepgmmeu¢aionpnegiodss clagm §i whbrein saéd draigped caninonications channel

IR A ST R O A —

segment assignments to wireless terminals.

7. The communications method of claim 6, further comprising:
operating said base station to:
receive a second superimposed signal from said first and second wireless
terminals, said received second superimposed signal including first and second signal
portions transmitted by said first and second wireless terminals, respectively, said first
signal portion being received by said base station at a higher power level than said

second signal portion.
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7 plurality of wireless termnals; 8 neans for
exam ning the set of channel condition information to
wodenstorf4rowi rel ess 9 term nal s havi ng channel PCT/US2004/004947
conditions which differ fromone another by a
pre-sel ected minimum 10 agpunt; and 11 neans for
assigning a communi cati ons channel segnent to be used
connunicate 12 s nal s .correspondi ng

d
. ¢ onfe SO e e LR o R P ot 11 o

a&ma@&nggmumgggﬁamﬁﬁb conditions which differ by at
| east said pre-selected mninumanount. 1 12. The base

st at i ordegedecgaid fﬁswgnmozwzi/ 075470 PCT/ US2004/ 004947

tor m nah e dp S el Fbn A A ERAT boptiBREgenat ana

t er m nalecode saltegeebind §1§mlimrtfﬂnal ned set of channel
condition information includes channel signal to 5
noise ratio information; and 6 wherein the m ninmm
LE&t WV .. condi tions of
0 |eft§)t an rgga@ﬂgieﬂgghnog o&‘%ﬁéﬁ&é&@gf?ﬂ&ﬁ@?gn iffer is 3
d Ripefatih thelist i&&skesssibﬂmnahtocaiﬁatecﬂnmerwlﬁdh ofalof diplurality of received
~co |S|§%# 2 means for assigni an avail abl e
taree R E P R oA ng gicR RSPiegfuuire tgpsmis said firs
signab g&‘ﬁioﬂ bl d ﬁrs@guﬂ&ﬁﬁﬂ&&?m wall %ﬁ@fuﬁemﬁﬁ ﬁisg and second wireless
am ni ng nmeans l's'to |dent|fy at least two
termingals e MSetgmemtt nﬁazinsash@umegt ahaamdel conditions Whl ch
differ by the pre-selected m ni mrum anmount 5 which
have signals to be transmtted in the conmuni cations
10. ChERN@mrs@EemRdhs WRtHOA Jf Slad¥dl Wiblefh ofRrdtthdifle S '\ngé%is terminal to
1 14. The comunications nethod of claim 13, furt
deterginepvhish age obe pluradite pf/@pelw@i tapget Ei)wrrigveais wizﬁ@nmip@sed
S| c%pe%nrp{l %gt%.axd t fel rist on Qhet? mg) ggogeds n%qa?’use to 891ﬁ)énunicate

€l ve superi nclu

uphnf{ ich@tnebaxdi g peanidfEhanah (e Firg Meredesk kansmd] tila@ GraBymBs@Ri ds a low
first and second wireless termnals, respectively,

poweg gigalfioFtian ofjagiah Ppwet §igHl BoBERng recei ved by said
base station at a hi gher power |evel than said second
signal portion, said 6 first wireless term nal having

11. a Abbdearativhdonek icardinhimivatib@sysandinsiadongd pluradityesfswireless

.tgrmqn&l. 1 15. The.bas sgtion f claimé Lqurthe
termle ﬁ,& FW&{ C(én]guglﬁﬁtéqﬂ‘ﬁ& ?l'tqe W&la’. é\yeqn(ﬁac gi/él@ Sﬁ&mllnal m sa1d

pluraﬁ@'sdg F\)%ir elrlis% éésifggnagf g:%i;é%@b&@ @!aﬁ@ﬁ’ rtﬁé gdgémg{nac%@ﬂ%ﬁrcgi%ﬁte‘l‘f gigrsr‘gmg
betwee, eavﬁipm'acldars‘alrdleQJpemp@isamiitlmmb@e staten haviog adeslity which is the
channel quality for the particular wireless terminal, the base station comprising:

a set of channel condition information indicating the channel quality of each of said
plurality of wireless terminals;

means for examining the set of channel condition information to identify wireless
terminals having channel conditions which differ from one another by a pre-selected minimum
amount; and

means for assigning a communications channel segment to be used to communicate

superimposed signals corresponding to a least two different wireless terminals identified as

having channel conditions which differ by at least said pre-selected minimum amount.

12. The base station of claim 11,
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2 a decoder device for decoding said first signa

portion; 3 a subtracter for subtracting said first
weigrarsqoertion from sai d superinposed signal POT/U$2004/004947

produce said second signal portion; and 5 a second

decoder device for decoding said second signal

portion. 1 17. A connunications nmet hod for use in a

co ni ca S incl.u S.
tnf g e S O e et B Qi B A e i #REbond
Wnﬁk%QEyMB{@atlonS channel existing between each WO
2004/ 075470 PCT/ US2004/ 004947 -46 3 wireless termn
i wheesiinlthel roainlaineg seifofwhansebeenditigninfpamation ek Clb%\%l signal to
. he 44 conmuni cat i ons channel existing between
nome&%EHnggPﬁ iOM24¢ Wi rel ess terminal and the base station

5 WiRWif theanfiuatitpye-ydleqtd insouthdyotthcingk charadel toynditgons of a first and
the particular wireless termnal, the nmethod 6
secong gyipaless iterginats GpeF B3 Hy a first wirel ess term nal
having a first channel quality to transmt a first
portion 8 of a superinposed conmmunications signal to
13. saihd bagsKatidnadfictaim lanﬂlrﬂleopmnplﬁdimg a second wirel ess
term nal having a se%Egg channel I|t to trtn§p1 Bone of
1 0MaEE B ASHERING 8 AU AR IS TR AR S AT A
said p?\'ﬁgﬂﬁl qft‘ﬁre‘i L &rRAS8s whét éa@di‘exatrlﬁlﬁlnfglrﬁéahs 8l to iden&CAEhst two
gua |t| es being different by at |east a first
wirelgs eersghachadngovone!, coa@mdm whish dififes by1he Bisciigtes) ingnum amount

wh1c1{)ﬁ%\}ebs%éls§t8 g? Itlgﬂsn?%teg el ﬁhe §§1lnranucrj1¥ [ S%spéehralgﬁla %%@érﬁ%ﬁl& is available

to be% mapapi cations signal. 1 18. The communications method
claim 17, 2 wherein the mninmum pre-sel ected anount
by whi ch the channel quality of the first and 3

s ond wreless terninals. f 19. The
14. eI @HWGL?(C}%F fmrﬁ&?mﬁﬁthéf r%%Pﬂ%r gclzorrprl si ng:
2 OREi Adri foBrebEiinkiar iberdifosse ciynal ﬁwmehldiﬁsﬁaeldmaaidswnrdess
receive, prior to transn133|on of said,6 3 first
termigelg.cat] r@@@sé@d ypedmgossdgiamrl wedmgdast adsernnd %@i’ Beptions
1
wens RRHYTEY 5] Aol POLHLR Aoyl e ONRIY, SHERS: ignel porton

beingrebdi gdd lp;osmn b&legfmbn aba mghen pmvetr ﬁﬁvehﬂheni szild rsecsmddlgnal portion, said
second wireless ternmn t he

r

frst o T ORTBR G et beEn Pt YUOAN hDage ety Dielgry frminal
| oner power than said high power signal portion, said
first 7 wireless termnal having a better channe

15. quUHid tage ttaaon s@ldnsb%dmtﬂllmcr)@llpéslggft ermnal, said 8

%ﬁ%gﬁgg ﬁggﬁgﬁgnggé%iﬁﬁé fus?% g%‘;@%ggn&i %loh%s of the received
Supmgg RiseAlj. ons nethod of claim19, wherein the first

the second signal 2 portions transmtted by said
f| rst and second wireless termnals, respectively, are

t " P base stagon of claim 15, wherein said superposition decoder includes:

a decoder device for decoding said first signal portion;
a subtracter for subtracting said first signal portion from said superimposed signal to
produce said second signal portion; and

a second decoder device for decoding said second signal portion.

17. A communications method for use in a communications system including a base station

and a plurality of wireless terminals, a different communications channel existing between each
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3 with power |evels that cause said first signal
portion to be received by said base station at a 4
woigharsgower | evel than said second signal poPCT@S2001/004947

21. The communi cati ons net hod of claim 20, further

conprising: WD 2004/ 07547Q6PCT/ US2004/ 004947 -47 2

operating the first wireless termnal to determ ne
wirelel\é’meﬁltdingpﬁl s%fd ﬂuﬁl!li 3'11 \kfﬁé(leﬁfteﬁl‘ﬁﬁﬁk \cllﬁ&i said ph ' BfonPRrer

evel's 1o use In determning the transm ssion pbwer to
commiugatinstohamsdiekisgag betivesrséach pagicghaavifetest tevimirfal cind skad bhse station

. super.inpqosed assignnment signal. 1 22 The .
having & GHEHY RGO 0GR QIR ek fhf: pRtichie Mérelesh fremial Ay method
Conmﬁgg.first wreless termnal to 2 determ ne which one
of @ plurality of received target power |levels to use
i npératiesa (1Bt detedssiennngl et he firdt hkameperalitpesteghsmit a first portion
si ghal rtion used to communi,cate uplink 4 channel
of a supeTasEH O MRIGFRET SHEO oY E SR04 A8 ess t er mi nal
\rf]\@ﬁ%rhﬁ@g@ 8cbh& inll%fesﬁtehﬁﬁiapﬁ’éiﬁ%a 5&:&%&1@ Bﬁ‘ilinnﬁpcﬁda'li@}nt_o%a}n@nﬁt a

i gh power signal portion. 1 Z A wireless termnal
secon{l pettigdiof gaid 3uperinepascd epmmynicpiéensi signaytossaglipase siapos.dhie first and

ssignent. .signal .ipcluding a fixst signal ,portion. . 3.
secongﬁlganglegcgltagﬁas ger1 %gﬁ%ﬁ%\?g?/ 8%168% & t%?t UER e%le% ﬁgxlount, smd?ﬁrst and
seconfd §igh hIIESti BRI Joehbimthe OB afrQluris 8 kdndthik b &Stht ®asE f@lon to4orm said

W th the other one of said signal portions being
superiosefHeINBRiCAIs Kl rel ess termnal, the first 5
signal portion being received with at a | ower power
| evel than said second signal portion; 6 a
18. sUpecpasivhicatotenetiod of drind&?odi ng said first and

second signal portions; 7 neans fqr determining fro i
NG GT NIRG st FoiohHBOWR by A1 HelT e Shaniiala Badisy lgihe first and
second WIS tePmRMid digRSicWigh portion is intended for said

wireless termnal; and 9 a transmitter for
transmtting signals in uplink comruni cati ons channe

segnments to 10 which recei ved. superi nposed assi gnnent
19, SifnaranicaRarR e Epd eEram L ar e g
C QP& aEROME firstland4ecohQ8yivildse k@S dlefoTefdle, Pkiof toAkdRsddssion of said
further conprising: 2 stored received target |evel '
first apdeesond siprrimeasehsigod partipneradupesmpesediasignmpnt signal including a
recei.ve wer. , 3.t et , levels; d 4 a far o
lov o B HER PRE Trenot b S bRY SiRlso SRR Luif gy semal
portichafit@BdedroVedid k&gl svitefess &emirfal Wheldwlek pOG BT difdd %oﬁion being
signal in a particular uplink comunications channel o
transraigigbr saifl bess watern witlelayed PevpeihppBd Bighasyey sigpak portion, said first
: ' ! : ' . icul i . .
wie G4 B AR08 aby L0 D LMLl g, i
superin@fostdiadsi gdineat sipnal 24si gnihe aeiplirsedothmedesione channel segment.
determ ning includes: 2 determ nes whether the
superi nposed signal portion used to comuni cate uplink

20.  The communications method of claim 19, wherein the first and the second signal
portions transmitted by said first and second wireless terminals, respectively, are transmitted
with power levels that cause said first signal portion to be received by said base station at a

higher power level than said second signal portion.

21.  The communications method of claim 20, further comprising:
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3 channel assignnent information to the wireless

termnal was transmitted as a | ow power signal 4
woaodsioam7or a hi gh power signal portion. WO 2004TQE2604004947

PCT/ US2004/ 004947 -48 1 26. A conmuni cations net hod

for use in a conmunicationg; systemincluding a base

station 2 and a plurality of vvi reless termnals, a

differen ications ch . exi.stin
3 RePLRRL AT WHER e RGaf G R Erie G P p BE ey S feceived
target %f weri@leks 18ige faddterbasifg HeAtdn@missiongodes QIMIND ¢Rh4RA Said first
annel existing between each particular wreless
signai peIpR Alorpsei supsTipwessdsassighwant siemahvi ng a qual ity
whi ch is the conmmunications channel quality for the
particular wireless 6 termnal, signals transmtted
22. f r’K}m dohenwii¢tioas methedvf oRiE 21 pwhéreinkpsatingalid B3t wireless terminal to
nbi ning during .7 transm ssion between, the nethod

deter%l&?pwlgﬁl ﬁ@e ofg Blﬁ@hax phigceikied t9Ease pawerlpYs togisednaladgsgn
a nk?ﬁm
o Lokt RAPR b S IS OPARE pPRRRLS oA Re uptink
chanire essi gneneat mﬁmmmljoneo shegrraﬂ wﬁelmtmndalumﬂsltmhsmtted as a low power
onTuni caf:1 gg\ns chann se ment, 12 said conposite
signalposHaR of A&} mowﬁrggp@ -gnal transnitted by said
first device and a 13 second signal transmtted by
said second device; and 14 perform a superposition
23. de“&@dﬂetﬁgsmhatim}udmgtthe recei ved conposite signal to
the first and seca nds nal.s i.ncluded i . .
s o GrhaL e vk o3 By B i D HERE o fBetajepat portion

and aQkcdildaighaPfortivh 6h&bMNsaRPaERMI ip 6&16115 Eelhﬁﬁﬁeﬁe@tfbpﬁlé Qireless terminals
assign an 2 uplink communi cat i ons channel

with thaothed ese ebwichsibr periond hsiag dntemdedrior anotigr S"étﬁg@@ Qsas@dl the first
signa Vﬁorﬁﬁess kg}&ﬁc}lvﬁﬁﬁmﬁxhaq'ag&ke@go@%eﬁﬁ vel th fp;o(reeggts%:c%nd shgo{]la porhon
t hesuberpsiitiom decvaeofdd dvdodel gaail fief Mdnatendwbyial gortions;
different wireless 5 term nal comuni cations channel )
quBtans fEdetapinipgiremdniqipeliok ncluged irconsewaidifirstang sgcond signal
rating the
portiQHd Rt LR 40 G P ForB BB, 2 P, o1 ®ana
s ecomdmitter ébrasmisingting sighals kmtﬁlﬂmkaiommlmmonab}nmel Bgments to
whick Fgeit £ S BRTOSQCNa AR On gl S RrHioh 1 "aiRdG germital orrespond.
transmt signals to be received by said base station
at a higher power 10 level. 1 28. The nethod of claim
24, Zﬂ“llewhmlwsmertmgaloﬁelahﬁ ”Bh@rthislrcsnnmisijlgsecond Wi rel ess
the better.ch nne %londltl

t o Bel Reder SR e d bR R AP R iat By ghggived poveer
targeSel@¥@hd the nethod further conprising:

means for determining which one of the plurality of received target power levels to use

when transmitting a signal in a particular uplink communications channel segment from a
received superimposed assignment signal corresponding to the particular uplink communications

channel segment.

25.  The wireless terminal of claim 24, wherein said means for determining includes:
determines whether the superimposed signal portion used to communicate uplink
channel assignment information to the wireless terminal was transmitted as a low power signal

portion or a high power signal portion.
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4 operating the first wireless termnal to transmt to

the base station in the assigned traffic 5 channel
woeegs47a first signal portion; and WO 2004/ 0P6%182004/004947

PCT/ US2004/ 004947 -49 6 operating the second wirel ess

termnal to transmt to tle- base station in the

assigned 7 traffic channel segnent a second signal

26.  PAr o @unit fonk hiedoddBuR ek AREmPhHNBt 0RO {egrgrzxgﬁlding a base station
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uplink communications channel segment includes operating the base station to:

select based on communications channel quality information, a first wireless terminal
and a second wireless terminal, the first and second wireless terminals having different wireless
terminal communications channel qualities, to share an uplink traffic segment; and

wherein the method further comprises operating the base station to:

transmit to the selected first and second wireless terminals information indicating
the assigned traffic channel segment and which one of the first and second wireless
terminals should transmit signals to be received by said base station at a higher power

level.

28. The method of claim 27, wherein the one of the first and second wireless terminals
having the better channel conditions is to be received at the base station at the higher power
level, the method further comprising:

operating the first wireless terminal to transmit to the base station in the assigned traffic

channel segment a first signal portion; and
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operating the second wireless terminal to transmit to the base station in the assigned
traffic channel segment a second signal portion, the first and second signal portions

superimposing during transmission to said base station.

29. The method of claim 28, wherein the first wireless terminal transmits the first signal
portion using less power than the power used by said second wireless terminal to transmit said
second signal portion but the first signal portion is received by said base station with a power
level that is higher than the power level of the second signal portion received by said base

station.

30. The method of claim 29,

wherein said at least two different wireless terminals includes a first wireless terminal
and a second wireless terminal;

wherein said communications channel segment to be assigned is a segment of a downlink
channel;

wherein the first wireless terminal has a better channel quality than said second wireless
terminal; and

wherein the base station further comprises:

means for transmitting a superimposed signal to the first and second wireless

terminals in said assigned communication channel segment, said superimposed signal

including a low power signal portion intended for said first wireless terminal and a high

power signal portion intended for said second wireless terminal, the lower power signal

portion being transmitted by said base station with lower power than said high power

signal portion.



